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Abstract

Background: Lyme borreliosis, a potentially severe tick-borne infection caused by Borrelia burgdorferi, can cause
multi-system inflammatory disease. The incidence has been increasing, as has the number of patients with persistent
symptoms attributed to Borrelia. These symptoms, also referred to as post-Lyme disease syndrome, may follow an
erythema migrans or other Lyme manifestations, and include pain, fatigue, and cognitive disturbances. The optimal
duration of treatment for these symptoms is a subject of controversy. The PLEASE study is designed to determine
whether prolonged antibiotic treatment leads to better patient outcome than standard treatment.

Methods/Design: The PLEASE study is a double-blind, randomized, placebo-controlled trial. Based on power
analysis and compensating for possible loss to follow-up, a minimum of 255 patients with borreliosis-attributed
persistent symptoms are included. These symptoms are either (a) temporally related to an erythema migrans or
otherwise proven symptomatic borreliosis, or (b) accompanied by a positive B. burgdorferi IgG or IgM immunoblot. All
patients receive open-label ceftriaxone for two weeks. Patients are then randomized (ratio 1:1:1) to blinded oral follow-up
treatment for 12 weeks with (I) doxycycline, (II) clarithromycin combined with hydroxychloroquine, or (III) placebo.
The primary outcome is the physical component summary score (PCS) of the RAND-36 Health Status Inventory
(RAND SF-36) at week 14. Secondary outcomes include physical and mental aspects of health-related quality of
life (assessed by the subscales of the RAND SF-36), fatigue, neuropsychological evaluation, physical activity, and
cost-effectiveness.

Discussion: This article describes the background and design issues of the PLEASE study protocol. The results of
this study may provide evidence for prescribing or withholding prolonged antibiotic treatment.
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Background
Lyme borreliosis, the most common tick-borne infection
in America, Europe, and Northern Asia, is a multi-system
inflammatory disease caused by the spirochete Borrelia
burgdorferi sensu lato. During the past two decades, the
incidence has been increasing. In the USA, the number of
reported borreliosis cases has doubled from 9,908 cases in
1992 to 19,931 in 2006 [1]. Incidence rates vary per state
but have increased substantially over the last decade, with
an incidence up to 75 cases per 100,000 persons in 2012
[2]. In the Netherlands, the incidence of the most com-
mon form of borreliosis, erythema migrans (EM), has
risen from 39 per 100,000 in 1994 to 134 per 100,000 per-
sons in 2009 [3-5].
In parallel with the growing incidence of early Lyme dis-

ease, the number of patients with persistent symptoms at-
tributed to infection with B. burgdorferi seems to increase
as well. These borreliosis-attributed persistent symptoms,
also referred to as post-Lyme disease syndrome, chronic
Lyme disease, or (true or presumed) persistent Lyme dis-
ease, may follow an EM or other, possibly unnoticed, man-
ifestations of early Lyme disease, regardless of initial
appropriate antibiotic treatment. Patients mainly present
with pain, fatigue, neurological, and cognitive disturbances
[6-8]. Three months after treatment of an EM, the preva-
lence of these symptoms can be as high as 25% [9]. Al-
though this percentage tends to decrease as more time
elapses, symptoms are often disabling, and influence the
daily life of these patients. Especially chronic pain has
been shown to be an important contributor to impairment
of health-related quality of life, and is similar to that re-
ported by patients with osteoarthritis [10].
So far, no general, well-accepted definition of the syn-

drome of borreliosis-associated persistent symptoms
exists [11]. This has resulted in a lack of data on its inci-
dence and prevalence, and has contributed to confusion
and controversy. This controversy especially relates to the
pathogenesis of borreliosis-attributed persistent symp-
toms: whether they emerge from an ongoing infection, are
a post-infectious problem, or are not related to a Borrelia
infection at all. Currently available diagnostic tools (pri-
marily based on serology) are appropriate for the diagnosis
of early Lyme disease in most cases, but have little value
for the diagnosis of potentially persistent Borrelia infec-
tion [12]. As IgG antibodies against Borrelia may persist
for many months or even years after acute infection, posi-
tive serology is not an indicator of active or persistent Bor-
relia infection [13,14]. As long as there is no specific
laboratory test for active infection, the decision whether
and how long patients with persistent symptoms should
be treated depends on evidence from clinical studies.
However, as this evidence has not been consistent, two
different approaches exist for patients with borreliosis-
attributed persistent symptoms: (1) standard short-term
treatment for 2–4 weeks, as advised for most manifesta-
tions of Lyme borreliosis by the Infectious Diseases Soci-
ety of America (IDSA) [15] or (2) long-term treatment for
at least 3 months, as advised by the International Lyme
and Associated Diseases Society (ILADS) [16]. Previous
randomized clinical trials have not convincingly demon-
strated beneficial effects of prolonged antibiotic treatment
[10,17,18], and have been subject of ongoing debate [19].
To obtain more insight into the optimal treatment regi-

men for patients with borreliosis-attributed persistent
symptoms, we designed a double-blind, randomized clin-
ical trial to compare short- versus long-term treatment.
In this 3-arm study, entitled Persistent Lyme Empiric
Antibiotic Study Europe (PLEASE), ceftriaxone followed
by doxycycline (arm 1) or ceftriaxone followed by the
combination of clarithromycin and hydroxychloroquine
(arm 2) are compared to short-term therapy with ceftri-
axone followed by placebo (arm 3). Here, we describe the
study protocol.

Methods/Design
Study design
A randomized, double-blind, placebo-controlled trial is
performed to determine whether long-term antibiotic
treatment (ceftriaxone followed by doxycycline or cef-
triaxone followed by the combination of clarithromycin
and hydroxychloroquine) leads to better patient out-
come than short-term treatment (ceftriaxone followed
by placebo) in patients with borreliosis-attributed per-
sistent symptoms. This prospective 3-arm study is con-
ducted at two sites in the Netherlands, the Radboud
university medical center (Radboudumc) and the Sint
Maartenskliniek, and has been approved by the Medical
Ethics Review Committee CMO Regio Arnhem-Nijmegen
(registration number 2009/187, NL27344.091.09). The
study is conducted in accordance with the principles stated
in the most recent version of the Declaration of Helsinki
and the International Conference on Harmonisation (ICH)
guidelines on Good Clinical Practice.

Study population
All patients are recruited from the outpatient clinic of the
Radboudumc, after nationwide referral by physicians. The
Radboudumc serves as one of the tertiary referral centers
for the Netherlands’ population of around 17 million.
Screening is done using standard clinical and laboratory
protocols. Eligibility is assessed by a physician according
to specific inclusion and exclusion criteria (Table 1). In
short, patients with borreliosis-attributed persistent symp-
toms (musculoskeletal pain, arthritis, arthralgia, neuralgia,
sensory disturbances, or neuropsychological/cognitive
disorders, with or without persistent fatigue) are eli-
gible if these symptoms are either (a) temporally related
to an erythema migrans or otherwise proven symptomatic



Table 1 Inclusion and exclusion criteria

Inclusion criteria

1 Males or non-pregnant, non-lactating females who are 18 years
or older

2 Complaints of musculoskeletal pain, arthritis, arthralgia, neuralgia,
sensory disturbances (such as paraesthesias or dysesthesias), or
neuropsychological/cognitive disorders, with or without persistent
fatigue, that are:

A either temporally related to an episode of erythema migrans or
otherwise proven symptomatic Lyme borreliosis (defined as within
4 months after erythema migrans as assessed by a physician, or
positive biopsy, PCR, culture, or intrathecal B. burgdorferi antibodies)

B or accompanied by a positive B. burgdorferi IgG or IgM immunoblot
(as defined by strict criteria in line with the European Union
Concerted Action on Lyme Borreliosis (EUCALB) and the
manufacturer of the immunoblot* [20,21]), regardless of prior ELISA
IgG/IgM screening results

3 Subjects must sign a written informed consent form

Exclusion criteria

1 Subjects with a known history of allergy or intolerance to
tetracyclines, macrolides, hydroxychloroquine, or ceftriaxone

2 Subjects who have had more than 5 days of antimicrobial therapy
with activity against B. burgdorferi within the previous 4 weeks

3 Subjects with a presumed diagnosis of neuroborreliosis (CSF
pleiocytosis or intrathecal antibody production) for which
intravenous antimicrobial therapy is required

4 Subjects with a known diagnosis of HIV-seropositivity or other
immune disorders

5 Subjects with positive syphilis serology or signs of other spirochetal
diseases

6 Subjects with moderate or severe liver disease defined as ALP, ALT,
or AST greater than 3 times upper limit of normal

7 Subjects who are receiving and cannot discontinue cisapride,
astemizole, terfenadine, barbiturates, phenytoin, or carbamazepine

8 Subjects who are currently enrolled on other investigational drug
trials or receiving investigational agents

9 Subjects who have been previously randomized into this study

10 Severe physical or psychiatric co-morbidity that interferes with
participation in the study protocol, including previous medical
diagnosis of rheumatic conditions, chronic fatigue syndrome, or
chronic pain conditions, as well as insufficient command of the
Dutch language

11 Co-morbidity that could (partially) account for the symptoms of
the subject (e.g., vitamin B12 deficiency, anemia, hypothyroidism)

12 Subjects of child-bearing potential unwilling to use contraception
methods other than oral contraceptives during the study therapy
period

Abbreviations: PCR = polymerase chain reaction, CSF = cerebrospinal fluid,
ALP = alkaline phosfatase, ALT = alanine aminotransferase,
AST = aspartate aminotransferase.
*EUROLINE-WB: Anti-Borrelia (whole antigen plus recombinant VlsE).
EUROIMMUN Corporation, Lübeck, Germany.

Berende et al. BMC Infectious Diseases 2014, 14:543 Page 3 of 9
http://www.biomedcentral.com/1471-2334/14/543
borreliosis, or (b) accompanied by a positive B. burgdorferi
IgG or IgM immunoblot. An eligible patient is asked to
sign informed consent after obtaining written information
about the study.
Randomization and blinding
After obtaining informed consent and completing the
baseline assessment, patients are randomly assigned to
one of three groups in a 1:1:1 allocation ratio (Figure 1).
The randomization is computerized and balanced by
minimization for age (<or ≥40 years), gender, duration of
symptoms (<or ≥1 year), and baseline Global Health Com-
posite score of the RAND-36 Health Status Inventory
(RAND SF-36), consisting of all RAND SF-36 subscales
[22]. The randomization list consists of consecutive medi-
cation numbers that are entered into a secured web-based
database by an independent web manager. All personnel
involved in the study (except the web manager and study
pharmacist) and participants are masked to treatment al-
location. If the code is broken, it renders the patient non-
eligible. To assess success of masking, patients are asked
at the week 14 evaluation whether they think they have re-
ceived oral antibiotics or placebo.

Intervention
All patients are treated with open-label intravenous (i.v.)
ceftriaxone 2000 mg qd via a peripheral i.v. catheter for
14 days. To monitor side effects, patients are admitted
to the Sint Maartenskliniek for administration during
day 1 and 2. Subsequent doses, prepared by the Sint
Maartenskliniek Pharmacy, are given intravenously in a
home-care setting by specialized nurses. After comple-
tion of ceftriaxone treatment, patients start with the
randomized, blinded, oral study drugs. The oral drug
regimen comprises either (I) doxycycline 100 mg b.i.d.
combined with a placebo b.i.d. for 12 weeks, (II) clari-
thromycin 500 mg b.i.d. combined with hydroxychloro-
quine 200 mg b.i.d. for 12 weeks, or (III) double placebo
b.i.d. for 12 weeks. The study drugs are to be taken twice
daily after the meals. Study drugs and placebo are prepared
as capsules with identical appearance. Preparation and la-
beling of doxycycline, clarithromycin, hydroxychloroquine,
and placebo is performed by the Clinical Trials Unit of the
Department of Clinical Pharmacy of the Radboudumc
according to Good Manufacturing Practice (GMP) guide-
lines. Drug utilization is assessed by pill counting. Com-
pliance is verified by using patient diaries and MEMS
(Medication Event Monitoring System) caps [23,24].

Concomitant medication
Any antibacterial drugs other than study medications
are prohibited during the entire study period. In case of
proven intercurrent infections (e.g., urinary tract infec-
tion), specific antimicrobial therapy may be given for a
maximum of 5 days. Indications should be discussed
with the investigator, and efforts should be made to select
an antimicrobial drug with no in vitro activity against B.
burgdorferi. The following drugs are prohibited because of
potential interaction with study drugs or potential effects
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Figure 1 Flowchart trial design.
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on efficacy of treatment: cisapride, astemizole, terfena-
dine, barbiturates, phenytoin, carbamazepine, prednisone,
recombinant cytokines, hematopoietic growth factors,
or immunoglobulins. If treatment with one of these
drugs is required, the patient will be classified as ther-
apy discontinuation.
Assessments
An extensive baseline assessment is performed including
questionnaires, measurement of physical activity, and clin-
ical, laboratory, microbiological, and neuropsychological
evaluation. Neurological symptoms are assessed by the
lead study physicians using a standardized interview and
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clinical neurological examination at baseline and week 14
[25].
Study visits for safety evaluation are performed at week

2, week 8, and week 14 after baseline. Safety assessments
include a medical history, physical examination, and la-
boratory investigation (hemoglobin, hematocrit, leukocytes,
platelets, glucose, creatinin, alkaline phosphatase, alanine
aminotransferase).
Efficacy evaluation is performed at week 14 (end of

treatment period, EOT), week 26 (12 weeks after EOT),
and week 40 after baseline (end of study, EOS, 26 weeks
after EOT). After the last comprehensive outcome as-
sessment at week 40, patients are surveyed by post-study
questionnaires at week 52.

Outcome measures
The primary outcome measure is health-related quality
of life at EOT (week 14), assessed by the physical com-
ponent summary score (PCS) of the RAND-36 Health
Status Inventory (RAND SF-36) [22]. This score is based
on the weighed subscale scores of the four physical
RAND SF-36 subscales (physical functioning, role limita-
tions due to physical health problems, pain, and general
health perceptions). The PCS is transformed to norm-
based T-scores (with a mean of 50 and a standard devi-
ation of 10 in the general population) and ranges from
15 to 61, with higher scores indicating a better physical
quality of life.
Main secondary endpoints include:

– (a) Physical and mental aspects of health-related
quality of life, assessed by the subscales of the
RAND SF-36 (physical functioning, role limitations
due to physical health problems, pain, general health
perceptions, emotional well-being (also known as
mental health), role limitations due to emotional
problems, social functioning, and energy/fatigue
(also known as vitality).

– (b) Fatigue, assessed by the Fatigue Severity subscale
of the Checklist Individual Strength (CIS) [26]. The
CIS is a reliable instrument with good validity and
sensitivity to change in patients with rheumatoid
arthritis, fibromyalgia, and chronic fatigue syndrome
[26-28].

– (c) Neuropsychological assessment covering the
five major cognitive domains, based on a similar
test battery previously used to measure borreliosis-
related impairment [7,29,30]. Episodic memory is
assessed using the Rey Auditory Verbal Learning
Test, using parallel versions for the follow-up
assessments to reduce nonspecific learning effects
[31]. Attention/Working memory is assessed using
the Digit Span test [32]. Language is measured
with the Category Fluency test (animal/profession
naming) [33]. Speed of information processing is
assessed using the Trail Making Test (TMT) part
A [34], the average speed of Cards I and II from
the Stroop Color-Word Test [35], and the Symbol-
Digit Substitution Test [36]. Executive functions are
measured using the TMT Interference score
(Part B/Part A) and the Stroop interference score
(Card III/average of Cards I and II) [37]. To
identify participants who display suboptimal effort
affecting symptom validity, the Amsterdam Short
Term Memory Test is administered at baseline
[38]. The entire test battery requires approximately
1 hour to be completed and is performed according
to a standardized protocol by three psychologists,
who have been trained in test administration and
scoring.

– (d) Physical activity during 12 days, measured by an
actometer. An actometer is a three-dimensional
motion device (43*29*16 mm) with a piezoelectric
sensor that is worn around the ankle [39]. Sensor
signals are stored every five minutes, from which
mean Daily Physical Activity scores are computed.
Actometers have been shown to yield valid and
highly reliable data [39,40].

Economic evaluation
To determine the cost-effectiveness of the different anti-
biotic regimens, an economic evaluation is conducted,
and these results will be published separately. This cost-
utility analysis investigates the potential efficiency of
short-term antibiotic therapy (2 weeks) versus long-term
antibiotic therapy (14 weeks) from a societal perspective.
Primary outcome measures are costs and quality-adjusted
life years (QALYs). For the overall quantification of health
status as a single index, the Dutch version of the standard
EQ-5D classification system developed by the EuroQol
Group is used [41]. QALYs will be estimated from the
EQ-5D scores over a one-year period using the trapez-
ium method.
The cost analysis consists of two main parts. First, vol-

umes of care are measured prospectively using a struc-
tured survey. Productivity losses for patients are estimated
using the Short Form - Health and Labour Question-
naire (SF-HLQ) [42,43]. The friction cost method will
be applied [44,45]. In the second part of the cost ana-
lysis, prices will be determined for each unit of care
consumed using the Dutch manual for cost research
[44]. The cost-effectiveness analysis will consist of com-
puting the incremental cost effectiveness ratio (ICER)
by dividing the mean difference in total costs by the
mean difference in QALYs. Insight into parameter un-
certainty will be obtained with the bootstrap method
and will be presented as cost-effectiveness acceptability
curves.
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Safety monitoring
Safety is evaluated by clinical laboratory tests and phys-
ical examinations. All observed and reported adverse
events, regardless of suspected causal relationship, are
recorded. An independent external data and safety moni-
toring board (DSMB) will review the blinded safety data
after the first 60 patients have reached the end of treat-
ment study visit. The DSMB may decide to recommend
study termination or protocol modifications if required by
the safety data or trial conduct.

Statistical analysis
Data will be analyzed according to the modified intention-
to-treat (mITT) principle. Patients who have been random-
ized into the study and received at least one dose of
ceftriaxone are included in the mITT analysis group.
In the primary analysis, analysis of covariance (ANCOVA)
will be used to compare the three study arms, with
gender and the baseline value of the dependent vari-
able as covariates. Pairwise comparisons are performed
for the different treatment modalities with Bonferroni
correction for multiple comparisons. Missing data will
be imputed by carrying the last observation forward,
in order to obtain a conservative estimate of the treat-
ment effect. No interim efficacy analysis will be per-
formed. Two-sided 5% significance levels will be used
to identify statistically significant results. All confi-
dence intervals reported will be 95% confidence inter-
vals. All statistical analyses will be performed using SPSS
software.
A sensitivity analysis will be performed on the per-

protocol subgroup. The per-protocol population com-
prises of patients for whom all of the following apply:
has met the in- and exclusion criteria; has taken at least
75% of the study drugs as recorded by MEMS; has not
taken any other antimicrobial drug for more than 5 days
during the study period; has not taken any prohibited
concomitant medication; has not been unblinded before
end of study.
When a difference between one of the experimental

treatments (ceftriaxone followed by 12 weeks of either
of the oral treatments) and the reference treatment
(two weeks ceftriaxone followed by placebo) is found,
subgroup analyses will be performed to identify factors
that may affect the treatment outcome. This will be
done by adding the factors and their interaction with
the treatment to the analysis of covariance model. The
duration of treatment effect will be evaluated in an ex-
plorative way with linear mixed models. When an out-
come variable is measured more than once, a random
(patient-dependent) intercept will be included in the
analysis.
To evaluate the neuropsychological outcomes, results

on individual tests will be standardized into z-scores to
make across-test comparison possible (using baseline
group mean and standard deviation as reference), and
averaged into cognitive domain scores. Higher z-scores
reflect a better performance. If necessary, scales will be
inverted, e.g., in the case of reaction times where higher
scores reflect a slower performance.

Sample size
The final power calculation was based on a pilot study
on 80 patients with borreliosis-attributed persistent
symptoms (Berende et al., unpublished). Patients were
classified as having a poor or reasonable clinical con-
dition as assessed during the first clinical consultation
at the outpatient clinic. The difference in the PCS score
between patients with a poor and those with a reason-
able clinical condition was 3 points, with a standard
deviation of 8. This corresponds with the minimally
clinically important difference (MCID) of 2 to 5 points
that has been proposed for the PCS [46]. In order to de-
tect a difference of 3 points with a power of 90%, a two-
sided alpha of 5% and a reliability coefficient (correlation
between consecutive measurements) of 0.7 [47], a mini-
mum of 75 patients are required per treatment group
(225 patients in total). To compensate for possible loss to
follow-up, a study population of at least 255 patients is
targeted for.

Discussion
The PLEASE study evaluates whether long-term anti-
biotic treatment of patients diagnosed with borreliosis-
attributed persistent symptoms is efficient and leads
to better patient outcome than short-term treatment.
So far, there are few prospective, controlled data to
support prolonged antibiotic treatment. Indeed, some
studies have suggested positive outcomes on selected
endpoints, such as persistent fatigue [17], cognitive
functioning [29], quality of life [18], or clinical response
rate [48], in specific groups of patients with putative
persistent Lyme disease. However, these results were
generally disappointing, and cannot be generalized.
Other randomized clinical trials have not demonstrated
beneficial effects of prolonged antibiotic treatment [10,30].
Importantly, all of these studies were performed in
North America. Borreliosis is caused by different Borrelia
species in the US and Europe, with different clinical
manifestations [49]. The present study will be the first
randomized clinical trial to study long-term antibiotic
treatment for borreliosis-attributed persistent symptoms
in Europe.
The strategic choices leading to the design of a pro-

spective, randomized, 3-arm study are complex. First, i.v.
ceftriaxone followed by doxycycline is generally consid-
ered the gold standard therapy for complicated borre-
liosis [10]. Whereas administration of ceftriaxone for
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longer than 2 weeks has been advocated, a randomized,
open-label study was unable to demonstrate that ceftri-
axone treatment for 4 weeks would be significantly bet-
ter [48].
Prolonged therapy with oral doxycycline has been asso-

ciated with success in a large case series of patients with
borreliosis-attributed persistent symptoms [50]. Data from
another case series suggested that combined therapy with
oral clarithromycin and hydroxychloroquine for at least 3
months may be at least as effective as prolonged doxycyc-
line [51]. Hydroxychloroquine increases the lysosomal pH
and is hypothesized to increase macrolide activity [52].
However, few conclusions can be drawn from those clin-
ical studies, as they were retrospective, uncontrolled, ob-
servational studies. Based on these considerations, the
present study was designed to compare a 12 weeks’ course
of doxycycline to 12 weeks of clarithromycin and hydroxy-
chloroquine versus placebo.
To provide a standard treatment for all patients, and to

cover potentially undiagnosed neuroborreliosis, all ran-
domized patients receive an open-label course of i.v. ceftri-
axone for 2 weeks preceding randomized blinded study
drugs. In this respect, the present study differs from
previous trials comparing prolonged therapy to placebo
[10,17,18,29]. By applying a standardized open-label
treatment to patients in all treatment arms, the study is
designed to compare short-term standard treatment
[15] to prolonged therapy as advocated by several pos-
ition papers [16,53]. In addition, this approach does not
leave potentially active infection untreated in patients
who are randomized to the control arm, and it also
controls for the wide variation in prior antibiotic ther-
apies (or lack thereof ) that patients with borreliosis-
attributed persistent symptoms may have received.
As the primary outcome measure, we have chosen the

physical component summary score (PCS) of the RAND-
36 Health Status Inventory (RAND SF-36) [22]. The
RAND SF-36 is similar to the Medical Outcomes Study
(MOS) 36-item Short-Form General Health Survey (SF-
36) [54]. The PCS, also known as the physical health com-
posite score (PHC) [22], is computed by a non-orthogonal
scoring algorithm. Several previous studies have used the
alternate (SF-36) version of the PCS, applying a principal
components analysis with orthogonal factors, with mental
health components contributing negatively to this PCS
score [54]. This SF-36 PCS has proven difficult to inter-
pret as the level of mental health influences the physical
health score and is therefore not purely a reflection of
physical health. Furthermore, the SF-36 PCS is less sensi-
tive to change than the underlying scales, while the RAND
SF-36 PCS has been shown to be sensitive to change
[55-62]. Despite the differences in calculation of both
composite scores, they do correlate highly, indicating that
they do represent similar constructs [58,59].
In conclusion, the PLEASE study is expected to pro-
vide evidence for prescribing or withholding prolonged
antibiotic treatment as compared to standard short-term
treatment in patients with borreliosis-attributed persist-
ent symptoms. In addition, this study may help to define
subgroups of patients who may or may not benefit from
additional antibiotic treatment, and contribute to a more
cost-effective management of this disease entity.

Abbreviations
PLEASE: Persistent Lyme Empiric Antibiotic Study Europe; i.v: intravenous;
PCS: Physical component summary score; RAND SF-36: RAND-36 Health
Status Inventory; EM: Erythema migrans; IDSA: Infectious Diseases Society of
America; ILADS: International Lyme and Associated Diseases Society;
GMP: Good Manufacturing Practice; MEMS: Medication Event Monitoring
System; CIS: Checklist Individual Strength; TMT: Trail Making Test;
QALY: Quality-adjusted life year; SF-HLQ: Short Form - Health and Labour
Questionnaire; ICER: Incremental cost effectiveness ratio; DSMB: Data and
safety monitoring board; mITT: modified intention-to-treat; ANCOVA: Analysis
of covariance; MCID: Minimally clinically important difference;
PCR: Polymerase chain reaction; CSF: cerebrospinal fluid; ALP: Alkaline
phosfatase; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase..

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
AB is responsible writing the draft manuscript. AB, HtH, RD, HvM, RK, EA, FV,
AE and BJK participated in the design of the study. BJK, HtH, and AE
obtained funding for the study. All authors revised the draft manuscript and
approved the final manuscript.

Acknowledgements
This study is funded by the Netherlands Organization for Health Research
and Development (ID ZonMw 171002304). The authors acknowledge G.
Borm, J. Galama, F. Stelma, M. Vogelaar, and F. van der Hoogen for their
critical intellectual content to the study protocol.

Author details
1Department of Internal Medicine, Division of Infectious Diseases, Radboud
University Medical Center, P.O. Box 9101, 6500 HB Nijmegen, The Netherlands.
2Department for Health Evidence, Radboud University Medical Center, P.O. Box
9101, 6500 HB Nijmegen, the Netherlands. 3Institute of Psychology, Health,
Medical, and Neuropsychology Unit, Leiden University, P.O. Box 9555, 2300 RB
Leiden, the Netherlands. 4Department of Medical Psychology, Radboud
University Medical Center, P.O. Box 9101, 6500 HB Nijmegen, the Netherlands.
5Department of Neuropsychology, Radboud University Medical Center, P.O. Box
9101, 6500 HB Nijmegen, the Netherlands. 6Donders Institute for Brain,
Cognition and Behaviour, Radboud University Nijmegen, P.O. Box 9104, 6500 HE
Nijmegen, the Netherlands. 7Department of Internal Medicine, Sint
Maartenskliniek, P.O. Box 9011, 6500 GM Nijmegen, the Netherlands.

Received: 29 August 2014 Accepted: 3 October 2014

References
1. Bacon RM, Kugeler KJ, Mead PS, Centers for Disease Control and Prevention

(CDC): Surveillance for Lyme disease–United States, 1992–2006. MMWR
Surveill Summ 2008, 57:1–9.

2. CDC Lyme Disease Statistics. [http://www.cdc.gov/lyme/stats/]
3. Heyman P, Cochez C, Hofhuis A, van der Giessen J, Sprong H, Porter SR,

Losson B, Saegerman C, Donoso-Mantke O, Niedrig M, Papa A: A clear and
present danger: tick-borne diseases in Europe. Expert Rev Anti Infect Ther
2010, 8:33–50.

4. Hofhuis A, Harms MG, van der Giessen JWB, Sprong H, Notermans DW, van
Pelt W: Ziekte van Lyme in Nederland 1994–2009: Aantal
huisartsconsulten blijft toenemen. Is voorlichting en curatief beleid
genoeg? Infectieziekten Bull 2010, 21:84–87.

http://www.cdc.gov/lyme/stats/


Berende et al. BMC Infectious Diseases 2014, 14:543 Page 8 of 9
http://www.biomedcentral.com/1471-2334/14/543
5. Hofhuis A, van der Giessen JW, Borgsteede FH, Wielinga PR, Notermans DW,
van Pelt W: Lyme borreliosis in the Netherlands: strong increase in GP
consultations and hospital admissions in past 10 years. Euro Surveill 2006,
11:E060622–060622.

6. Donta ST: Late and chronic Lyme disease. Med Clin North Am 2002,
86:341–349. vii.

7. Shadick NA, Phillips CB, Sangha O, Logigian EL, Kaplan RF, Wright EA, Fossel
AH, Fossel K, Berardi V, Lew RA, Liang MH: Musculoskeletal and neurologic
outcomes in patients with previously treated Lyme disease. Ann Intern
Med 1999, 131:919–926.

8. Cairns V, Godwin J: Post-Lyme borreliosis syndrome: a meta-analysis of
reported symptoms. Int J Epidemiol 2005, 34:1340–1345.

9. Wormser GP, Ramanathan R, Nowakowski J, McKenna D, Holmgren D,
Visintainer P, Dornbush R, Singh B, Nadelman RB: Duration of antibiotic
therapy for early Lyme disease. A randomized, double-blind, placebo-
controlled trial. Ann Intern Med 2003, 138:697–704.

10. Klempner MS, Hu LT, Evans J, Schmid CH, Johnson GM, Trevino RP, Norton
D, Levy L, Wall D, McCall J, Kosinski M, Weinstein A: Two controlled trials of
antibiotic treatment in patients with persistent symptoms and a history
of Lyme disease. N Engl J Med 2001, 345:85–92.

11. Wormser GP, Dattwyler RJ, Shapiro ED, Halperin JJ, Steere AC, Klempner MS,
Krause PJ, Bakken JS, Strle F, Stanek G, Bockenstedt L, Fish D, Dumler JS,
Nadelman RB: The clinical assessment, treatment, and prevention of lyme
disease, human granulocytic anaplasmosis, and babesiosis: clinical
practice guidelines by the Infectious Diseases Society of America. Clin
Infect Dis 2006, 43:1089–1134.

12. Feder HM Jr, Gerber MA, Luger SW, Ryan RW: Persistence of serum
antibodies to Borrelia burgdorferi in patients treated for Lyme disease.
Clin Infect Dis 1992, 15:788–793.

13. Berglund J, Eitrem R, Norrby SR: Long-term study of Lyme borreliosis in a
highly endemic area in Sweden. Scand J Infect Dis 1996, 28:473–478.

14. Kuiper H, de Jongh BM, Nauta AP, Houweling H, Wiessing LG, van Charante
AW, Spanjaard L: Lyme borreliosis in Dutch forestry workers. J Infect 1991,
23:279–286.

15. Wormser GP, Nadelman RB, Dattwyler RJ, Dennis DT, Shapiro ED, Steere AC,
Rush TJ, Rahn DW, Coyle PK, Persing DH, Fish D, Luft BJ: Practice guidelines
for the treatment of Lyme disease. The Infectious Diseases Society of
America. Clin Infect Dis 2000, 31(1):1–14.

16. Cameron D, Gaito A, Harris N, Bach G, Bellovin S, Bock K, Bock S, Burrascano
J, Dickey C, Horowitz R, Phillips S, Meer-Scherrer L, Raxlen B, Sherr V, Smith
H, Smith P, Stricker R, Group IW: Evidence-based guidelines for the
management of Lyme disease. Expert Rev Anti Infect Ther 2004, 2:S1–S13.

17. Krupp LB, Hyman LG, Grimson R, Coyle PK, Melville P, Ahnn S, Dattwyler R,
Chandler B: Study and treatment of post Lyme disease (STOP-LD): a
randomized double masked clinical trial. Neurology 2003, 60:1923–1930.

18. Cameron D: Severity of Lyme disease with persistent symptoms. Insights
from a double-blind placebo-controlled clinical trial. Minerva Med 2008,
99:489–496.

19. Delong AK, Blossom B, Maloney EL, Phillips SE: Antibiotic retreatment of
Lyme disease in patients with persistent symptoms: a biostatistical
review of randomized, placebo-controlled, clinical trials. Contemp Clin
Trials 2012, 33:1132–1142.

20. Stanek G, O’Connell S, Cimmino M, Aberer E, Kristoferitsch W, Granstrom M,
Guy E, Gray J: European Union Concerted Action on Risk Assessment in
Lyme Borreliosis: clinical case definitions for Lyme borreliosis. Wien Klin
Wochenschr 1996, 108:741–747.

21. Hauser U, Lehnert G, Wilske B: Validity of interpretation criteria for
standardized Western blots (immunoblots) for serodiagnosis of Lyme
borreliosis based on sera collected throughout Europe. J Clin Microbiol
1999, 37:2241–2247.

22. Hays RD: Rand-36 Health Status Inventory. San Antonio: The Psychological
Corporation; 1998.

23. Hugen PW, Langebeek N, Burger DM, Zomer B, van Leusen R, Schuurman R,
Koopmans PP, Hekster YA: Assessment of adherence to HIV protease
inhibitors: comparison and combination of various methods, including
MEMS (electronic monitoring), patient and nurse report, and therapeutic
drug monitoring. J Acquir Immune Defic Syndr 2002, 30:324–334.

24. Urquhart J: The electronic medication event monitor. Lessons for
pharmacotherapy. Clin Pharmacokinet 1997, 32:345–356.

25. Ljostad U, Skogvoll E, Eikeland R, Midgard R, Skarpaas T, Berg A, Mygland A:
Oral doxycycline versus intravenous ceftriaxone for European Lyme
neuroborreliosis: a multicentre, non-inferiority, double-blind, randomised
trial. Lancet Neurol 2008, 7:690–695.

26. Vercoulen JH, Swanink CM, Fennis JF, Galama JM, van der Meer JW,
Bleijenberg G: Dimensional assessment of chronic fatigue syndrome.
J Psychosom Res 1994, 38:383–392.

27. Evers AW, Kraaimaat FW, van Riel PL, de Jong AJ: Tailored cognitive-
behavioral therapy in early rheumatoid arthritis for patients at risk: a
randomized controlled trial. Pain 2002, 100:141–153.

28. Evers AW, Taal E, Kraaimaat FW, Jacobs JW, Abdel-Nasser A, Rasker JJ, Bijlsma
JW: A comparison of two recently developed health status instruments
for patients with arthritis: Dutch-AIMS2 and IRGL. Arthritis Impact
Measurement Scales. Impact of Rheumatic diseases on General health
and Lifestyle. Br J Rheumatol 1998, 37:157–164.

29. Fallon BA, Keilp JG, Corbera KM, Petkova E, Britton CB, Dwyer E, Slavov I,
Cheng J, Dobkin J, Nelson DR, Sackeim HA: A randomized, placebo-
controlled trial of repeated IV antibiotic therapy for Lyme
encephalopathy. Neurology 2008, 70:992–1003.

30. Kaplan RF, Trevino RP, Johnson GM, Levy L, Dornbush R, Hu LT, Evans J,
Weinstein A, Schmid CH, Klempner MS: Cognitive function in post-
treatment Lyme disease: do additional antibiotics help? Neurology 2003,
60:1916–1922.

31. Van der Elst W, van Boxtel MP, van Breukelen GJ, Jolles J: Rey’s verbal
learning test: normative data for 1855 healthy participants aged 24–81
years and the influence of age, sex, education, and mode of
presentation. J Int Neuropsychol Soc 2005, 11:290–302.

32. Wechsler D: Wechsler Adult Intelligence Scale. 3rd edition. San Antonio, TX:
Psychological Corporation; 1997.

33. Van der Elst W, Van Boxtel MP, Van Breukelen GJ, Jolles J: Normative data
for the Animal, Profession and Letter M Naming verbal fluency tests for
Dutch speaking participants and the effects of age, education, and sex.
J Int Neuropsychol Soc 2006, 12:80–89.

34. Bowie CR, Harvey PD: Administration and interpretation of the Trail
Making Test. Nat Protoc 2006, 1:2277–2281.

35. Van der Elst W, Van Boxtel MP, Van Breukelen GJ, Jolles J: The Stroop
color-word test: influence of age, sex, and education; and normative
data for a large sample across the adult age range. Assessment 2006,
13:62–79.

36. Stinissen J, Willems P, Coetsier P, Hulsman WLL: Manual of the Dutch
adaption of the Wechsler Adult Intelligence Scale (WAIS) [Handleiding bij de
Nederlandstalige bewerking van de Wechsler Adult Intelligence Scale (W.A.I.S.)].
Lisse, the Netherlands: Swets & Zeitlinger; 1970.

37. Lezak MD, Howieson DB, Bigler ED, Tranel D: Neuropsychological assessment.
5th edition. New York: Oxford University Press; 2012.

38. Schagen S, Schmand B, de Sterke S, Lindeboom J: Amsterdam Short-Term
Memory test: a new procedure for the detection of feigned memory
deficits. J Clin Exp Neuropsychol 1997, 19:43–51.

39. Vercoulen JH, Bazelmans E, Swanink CM, Fennis JF, Galama JM, Jongen PJ,
Hommes O, Van der Meer JW, Bleijenberg G: Physical activity in chronic
fatigue syndrome: assessment and its role in fatigue. J Psychiatr Res 1997,
31:661–673.

40. van der Werf SP, Prins JB, Vercoulen JH, van der Meer JW, Bleijenberg G:
Identifying physical activity patterns in chronic fatigue syndrome using
actigraphic assessment. J Psychosom Res 2000, 49:373–379.

41. Lamers LM, McDonnell J, Stalmeier PF, Krabbe PF, Busschbach JJ: The Dutch
tariff: results and arguments for an effective design for national EQ-5D
valuation studies. Health Econ 2006, 15:1121–1132.

42. Hakkaart-van Roijen L: Handleiding Short Form- Health and Labour
Questionnaire (SF-HLQ). Rotterdam: iMTA, Erasmus Universiteit; 2010.

43. Van Roijen L, Essink-Bot ML, Koopmanschap MA, Bonsel G, Rutten FF:
Labor and health status in economic evaluation of health care. The
Health and Labor Questionnaire. Int J Technol Assess Health Care
1996, 12:405–415.

44. Hakkaart-van Roijen L, Tan SS, Bouwmans CAM: Manual for cost research:
methods and unit costs for economic evaluations in health care [Handleiding voor
kostenonderzoek: methoden en standaard kostprijzen voor economische evaluaties
in de gezondheidszorg]. Diemen: College voor zorgverzekeringen; 2010.

45. Koopmanschap MA, Rutten FF, van Ineveld BM, van Roijen L: The friction
cost method for measuring indirect costs of disease. J Health Econ 1995,
14:171–189.

46. Maruish ME: User’s Manual for the SF-36v2 Health Survey. 3rd edition. Lincoln,
RI: QualityMetric Incorporated; 2011.



Berende et al. BMC Infectious Diseases 2014, 14:543 Page 9 of 9
http://www.biomedcentral.com/1471-2334/14/543
47. Borm GF, Fransen J, Lemmens WA: A simple sample size formula for
analysis of covariance in randomized clinical trials. J Clin Epidemiol 2007,
60:1234–1238.

48. Dattwyler RJ, Wormser GP, Rush TJ, Finkel MF, Schoen RT, Grunwaldt E,
Franklin M, Hilton E, Bryant GL, Agger WA, Maladorno D: A comparison of
two treatment regimens of ceftriaxone in late Lyme disease. Wien Klin
Wochenschr 2005, 117:393–397.

49. Van Dam AP, Kuiper H, Vos K, Widjojokusumo A, de Jongh BM, Spanjaard L,
Ramselaar AC, Kramer MD, Dankert J: Different genospecies of Borrelia
burgdorferi are associated with distinct clinical manifestations of Lyme
borreliosis. Clin Infect Dis 1993, 17:708–717.

50. Donta ST: Tetracycline therapy for chronic Lyme disease. Clin Infect Dis
1997, 25(Suppl 1):S52–S56.

51. Donta ST: Macrolide therapy of chronic Lyme Disease. Med Sci Monit
2003, 9:PI136–PI142.

52. Maurin M, Benoliel AM, Bongrand P, Raoult D: Phagolysosomal
alkalinization and the bactericidal effect of antibiotics: the Coxiella
burnetii paradigm. J Infect Dis 1992, 166:1097–1102.

53. Burrascano J: Diagnostic Hints and Treatment Guidelines for Lyme and Other
Tick Borne Illnesses. [http://www.ilads.org/lyme/treatment-guideline.php]

54. Ware JEJ, Kosinski M, Keller SD: SF-36 Physical and Mental Health Summary
Scales: a user’s manual. Boston, MA: The Health Institute, New England
Medical Center; 1994.

55. Cunningham WE, Nakazono TT, Tsai KL, Hays RD: Do differences in
methods for constructing SF-36 physical and mental health summary
measures change their associations with chronic medical conditions and
utilization? Qual Life Res 2003, 12:1029–1035.

56. Farivar SS, Cunningham WE, Hays RD: Correlated physical and mental
health summary scores for the SF-36 and SF-12 Health Survey, V.I.
Health Qual Life Outcomes 2007, 5:54.

57. Hays RD, Morales LS: The RAND-36 measure of health-related quality of
life. Ann Med 2001, 33:350–357.

58. Nortvedt MW, Riise T, Myhr KM, Nyland HI: Performance of the SF-36, SF-
12, and RAND-36 summary scales in a multiple sclerosis population.
Med Care 2000, 38:1022–1028.

59. Schmitz N, Kruse J: The SF-36 summary scores and their relation to
mental disorders: physical functioning may affect performance of the
summary scores. J Clin Epidemiol 2007, 60:163–170.

60. Simon GE, Revicki DA, Grothaus L, Vonkorff M: SF-36 summary scores: are
physical and mental health truly distinct? Med Care 1998, 36:567–572.

61. Taft C, Karlsson J, Sullivan M: Do SF-36 summary component scores
accurately summarize subscale scores? Qual Life Res 2001, 10:395–404.

62. Wilson D, Parsons J, Tucker G: The SF-36 summary scales: problems and
solutions. Soz Praventivmed 2000, 45:239–246.

doi:10.1186/s12879-014-0543-y
Cite this article as: Berende et al.: Persistent Lyme Empiric Antibiotic Study
Europe (PLEASE) - design of a randomized controlled trial of prolonged
antibiotic treatment in patients with persistent symptoms attributed to
Lyme borreliosis. BMC Infectious Diseases 2014 14:543.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.ilads.org/lyme/treatment-guideline.php

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Methods/Design
	Study design
	Study population
	Randomization and blinding
	Intervention
	Concomitant medication
	Assessments
	Outcome measures
	Economic evaluation
	Safety monitoring
	Statistical analysis
	Sample size

	Discussion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


