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Abstract

Background: Although results of case series support the use of spinal cord stimulation in failed back surgery
syndrome patients with predominant low back pain, no confirmatory randomized controlled trial has been
undertaken in this patient group to date. PROMISE is a multicenter, prospective, randomized, open-label,
parallel-group study designed to compare the clinical effectiveness of spinal cord stimulation plus optimal
medical management with optimal medical management alone in patients with failed back surgery syndrome
and predominant low back pain.

Method/Design: Patients will be recruited in approximately 30 centers across Canada, Europe, and the United
States. Eligible patients with low back pain exceeding leg pain and an average Numeric Pain Rating Scale score ≥5
for low back pain will be randomized 1:1 to spinal cord stimulation plus optimal medical management or to
optimal medical management alone. The investigators will tailor individual optimal medical management treatment
plans to their patients. Excluded from study treatments are intrathecal drug delivery, peripheral nerve stimulation,
back surgery related to the original back pain complaint, and experimental therapies. Patients randomized to the
spinal cord stimulation group will undergo trial stimulation, and if they achieve adequate low back pain relief a
neurostimulation system using the Specify® 5-6-5 multi-column lead (Medtronic Inc., Minneapolis, MN, USA) will be
implanted to capture low back pain preferentially in these patients. Outcome assessment will occur at baseline
(pre-randomization) and at 1, 3, 6, 9, 12, 18, and 24 months post randomization. After the 6-month visit, patients
can change treatment to that received by the other randomized group. The primary outcome is the proportion of
patients with ≥50% reduction in low back pain at the 6-month visit. Additional outcomes include changes in low
back and leg pain, functional disability, health-related quality of life, return to work, healthcare utilization including
medication usage, and patient satisfaction. Data on adverse events will be collected. The primary analysis will follow
the intention-to-treat principle. Healthcare use data will be used to assess costs and long-term cost-effectiveness.

Discussion: Recruitment began in January 2013 and will continue until 2016.

Trial registration: Clinicaltrials.gov: NCT01697358 (www.clinicaltrials.gov)
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Background
Following lumbosacral spine surgery, between 5 and
50% of patients suffer from chronic back and/or leg pain,
commonly known as failed back surgery syndrome
(FBSS) [1,2] and characterized by disabling neuropathic
radicular leg pain with or without low back pain, which
might have mixed neuropathic and nociceptive pain
components [3]. FBSS can be disabling and can have a
negative impact on a patient’s health-related quality of
life, well-being, and productivity [4,5].
Treatment of FBSS pain by further operations or med-

ical management is often unsuccessful and places a
heavy economic financial burden on healthcare systems
[2,3]. In contrast, randomized controlled trials (RCTs)
have shown spinal cord stimulation (SCS) to be a clinic-
ally effective and cost-effective adjunct to medical man-
agement [6-8] or alternative to a further operation [9,10]
in patients with FBSS characterized by leg pain exceed-
ing or equaling axial low back pain.
The effective targeting of the back pain component of

FBSS remains a challenge [11-13]. Ongoing development
of SCS leads and electrode arrays has included creation
of an insulated paddle with a multicolumn design and a
greater number of contacts than was formerly available:
all of these features improve low back coverage [14-16].
A pilot study has demonstrated the efficacy of a multi-
column SCS lead configuration for the treatment of the
axial back pain component of FBSS [17]. RCT evidence
is needed to confirm the efficacy of the use of multicol-
umn SCS in patients with FBSS characterized by pre-
dominant back pain.

Aims and objectives
The PROMISE study is a RCT comparing the clinical ef-
fectiveness of SCS using the Specify® 5-6-5 surgical lead
(Medtronic, Inc., Minneapolis, MN, USA) plus optimal
medical management (OMM) versus OMM alone in pa-
tients suffering from predominant low back pain due to
FBSS. After the 6-month visit, patients can change treat-
ment to that received by the other randomized group.
All patients will be followed for 24 months post
randomization.
The primary objective is to determine the difference in

the proportion of patients receiving SCS plus OMM ver-
sus the proportion receiving OMM alone who have
≥50% reduction in back pain intensity, as measured by
the Numeric Pain Rating Scale (NPRS), from baseline to
6 months. Secondary objectives are to compare changes
in the following outcomes from baseline to 6 months be-
tween the two groups: low back pain intensity, as mea-
sured by the NPRS [18]; leg pain intensity, as measured
by the NPRS [18]; functional disability, as measured by
the Oswestry Disability Index [19]; and quality of life, as
measured by the Short-Form Health Survey, version 2
physical component summary score [20]. Additional ob-
jectives include the comparison of other patient-related
outcomes and healthcare utilization including medication
usage (see below) at 6 months, to assess within-patient
changes (that is, compared with pre-randomization) in
outcomes from 6 to 24 months post randomization, to
characterize all SCS-related and non-SCS-related adverse
events, and to assess the costs and cost-effectiveness of
SCS plus OMM versus OMM alone.

Methods/Design
This protocol is reported in accord with the SPIRIT
2013 guidance for protocols of clinical trials [21].

Design and setting
This multicenter study has an open-label, randomized,
parallel-group design. Patients will be randomized 1:1 to
SCS using the Specify® 5-6-5 surgical lead (Medtronic,
Inc.) plus OMM (SCS group) or to OMM alone (OMM
group) and followed for 6 months (Period I, randomized
comparative phase). After completion of the 6-month
(Period I) outcome assessment, patients will be system-
atically reminded (through electronic tablets used for
questionnaire completion) that they have completed the
randomized period of the study and can change treat-
ment to that received by the other randomized group.
Reasons for treatment switching will be recorded. Pa-
tients will be followed to 24 months post randomization
(Period II, long-term observational follow-up phase).
The trial will be conducted at approximately 30 inves-

tigative sites globally, with approximately 15 to 20 sites
in the USA and 10 to 15 sites in Europe and Canada.
Additional locations may be added during the course of
the study. No single center can exceed 10% of all ran-
domized patients. The study design is summarized in
Figure 1.

Selection of patients
The study population comprises patients suffering from
chronic low back (predominant) and leg pain due to
FBSS. A patient must meet all of the inclusion criteria
and none of the exclusion criteria to be eligible for the
study.

Inclusion criteria
The subject is a candidate for SCS with the multicolumn
Specify® 5-6-5 surgical lead (see Additional file 1); has
FBSS and does not require further surgery (for the pur-
poses of this study, FBSS is defined as persistent or re-
current low back and leg pain of at least 6 months
duration, following at least one decompression and/or
fusion procedure); presents average low back pain ≥5
and that is greater than leg pain as assessed by the base-
line NPRS; and has persistent low back and leg pain
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Figure 1 PROMISE trial patient flow. *Therapy change may occur at any time post 6-month visit. OMM, optimal medical management; SCS,
spinal cord stimulation.
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despite other treatment modalities (pharmacological, sur-
gical, physical, or psychological therapies) that have been
tried and did not prove satisfactory, are unsuitable, or are
contraindicated for the subject.

Exclusion criteria
The subject is being treated or has been treated with
SCS, subcutaneous or peripheral nerve stimulation, being
treated with an intrathecal drug delivery system or re-
quires back surgery at the location related to his/her ori-
ginal back pain complaint or experimental therapies; had
most recent back surgery less than 6 months ago; has low
back pain only (no leg pain) as assessed by the baseline
NPRS; is suspected by the investigator of substance abuse
that might confound the study results; has unresolved
major issues of secondary gain, as determined by the in-
vestigator; exhibits major psychiatric morbidity, untreated
or refractory to treatment as determined by the investiga-
tor; has consistent severe pain (that is, 10 out of 10) with-
out fluctuation, which might confound the results of this
study; has radiographic evidence of instability requiring fu-
sion; has pain relieved completely by recumbency (mech-
anical pain); has a serious neurologic deficit; has a history
of coagulation disorder, lupus erythematosus, diabetic
neuropathy, rheumatoid arthritis, or ankylosing spondyl-
itis; has calcific arachnoiditis; has severe thoracic stenosis;
has life expectancy < 24 months beyond study enrolment;
is <18 years of age; is pregnant or planning to become
pregnant during the course of the study; is enrolled in or
plans to enroll in any study that might confound the
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results of this study; would be unable to operate the SCS
equipment, based on the opinion of the principal or sub-
investigator; is unwilling to be treated with SCS, attend
visits as scheduled, and/or comply with study require-
ments; is unable to undergo study assessments or complete
questionnaires independently (for example, is illiterate);
and is a member of a vulnerable population.
A screening log will be kept at each site to identify po-

tential subjects. All FBSS patients identified through
standard clinical practice at the site (for example, call
log, chart review, scheduled visits, and referrals) will be
listed on the screening log. Potentially eligible subjects
will be provided with detailed information about the
study including a description of SCS and of OMM.
A patient is considered enrolled in the study upon com-

pletion of the informed consent process. Enrolled subjects
will be taught how to complete a pain diary between the
enrolment visit and the randomization visit. The subject
will record his/her low back and leg pain scores during a
7-day pain diary period prior to randomization. Subjects
will not be told what confirmatory pain scores are re-
quired for study inclusion. The inclusion criteria of aver-
age NPRS score to assess low back and leg pain will be
evaluated after the subject completes the pain diary. Can-
didacy for SCS with the Specify® 5-6-5 implant will also be
confirmed based on appropriate imaging according to
usual practice. In addition, where a psychological evalu-
ation (or other evaluation) is standard of care and/or
required, the evaluation must take place prior to ran-
domization. The principal investigator will document
whether the patient has received the required evaluation
and the results of that evaluation. FBSS diagnosis will also
be confirmed based on appropriate imaging according to
usual practice.
The principal investigator or his/her designee will review

the diary to confirm that the pain intensity scores and pain
location meet the inclusion/exclusion criteria (see above).
In addition, the principal investigator will document that
the patient is a candidate for implantation of a Specify®
5-6-5 SCS system. Upon confirmation of eligibility, OMM
treatment planning and completion of the questionnaires,
subjects will be randomized to one of the two treatment
groups. Subjects who do not complete or meet prelimin-
ary eligibility requirements will not be randomized and
will be exited from the study.

Interventions
Pain treatment will be evaluated, and medical manage-
ment of patient’s pain will be optimized in both arms.
As part of the confirmation of eligibility (prior to
randomization), the investigator and subject will deter-
mine an individual OMM treatment plan, which should
include non-investigational pharmacologic agents (for
example, tricyclic antidepressants, opioid analgesics or
tramadol, antiepileptics, or lidocaine) and/or interven-
tional therapies (for example, therapeutic injections, radio-
frequency, acupuncture, functional restoration, physical
therapy, and psychological interventions, such as cognitive
behavioral therapy) as appropriate. The following treat-
ments are excluded from OMM: intrathecal drug delivery,
peripheral nerve stimulation (not an approved indication
in the United States), back surgery at the location related
to the patient’s original back pain complaint, and experi-
mental therapies. Data regarding pain treatments imple-
mented during the study will be collected to reveal how
medical management was optimized. After randomization,
as well as at all scheduled follow-up visits, the subject and
physician will further discuss OMM to determine the best
course of continued action.
In addition to OMM, patients randomized to the SCS

arm will undergo an SCS screening test (3-day mini-
mum). The screening test may be conducted with the
Specify® 5-6-5 surgical lead or with a percutaneous lead(s).
If successful, a SCS system will be implanted. A
screening test will be determined to be successful if the
subject finds the feeling of paresthesia acceptable and has
adequate low back pain relief with usual activity and
appropriate analgesia as assessed by the physician. Physi-
cians can consider a conducting second screening test
with the Specify® 5-6-5 lead if a screening test with a
percutaneous lead led to inadequate paresthesia coverage
of low back pain and/or painful extraneous stimulation
(for example, chest wall pain, pressure or sharp mid-
back pain). The final system implanted will consist of a
Medtronic pulse generator (rechargeable or primary cell)
and a Specify® 5-6-5 surgical lead. Subjects should re-
ceive their permanent implant within 60 calendar days
from randomization. They will be programmed to their
optimal programming parameters and will be able to ad-
just their stimulation with the patient programmer,
within the settings programmed in the clinic. Subjects
will be provided with a patient programmer manual and
will be instructed on the proper use and handling of the
patient programmer. Subjects who fail the screening test
(and do not proceed to implant) will be followed in the
study according to the principles of intention-to-treat
analysis.

Assessments
Outcome measures selected for this trial are based on a
review of the previous RCTs of SCS and a consideration
of IMMPACT recommendations [18].
The day of randomization is day 0 for the study periods.

Subjects will be assessed prior to randomization (baseline)
and at 1-month, 3-month, 6-month, 9-month, 12-month,
18-month and 24-month follow-up visits. Visit windows
for Period I and Period II will remain constant based on
the original date from the randomization visit, regardless
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of whether any change in therapy occurs. Assessments will
be performed by appropriately trained and delegated study
staff according to the usual practices of the site. Electronic
case report forms will be used for this study with patients
completing the study questionnaires confidentially on
electronic tablets, and these data will be uploaded to a
web-based server. Table 1 provides a summary of the data
collection process and timing.

Primary outcome
The primary outcome is the proportion of subjects with
≥50% reduction in low back pain intensity measured
using the NPRS at 6 months [18]. Pain relief will be
assessed as a reduction of the 11-point NPRS. Patients
will record their low back and leg pain using a (paper)
pain diary two times per day, once in the morning and
once in the evening, for a 7-day period within 2 weeks
prior to the randomization visit and subsequent sched-
uled study visits. For the initial baseline pain diary,
patients are required to complete at least 5 of 7 days in
their entirety, or they will not proceed to randomization.
The proportion of subjects in each group with ≥50% re-
duction in average low back pain score at the end of
Period I compared with baseline will be calculated.

Secondary outcomes
Secondary outcomes are: Back and leg NPRS score [18];
Oswestry Disability Index version 2 [19]; and Physical
Component Summary score on the Short-Form 36 [20].
Other outcomes include: Mental Component Summary

score on Short-Form 36 [20]; EuroQoL 5D-5 L (EQ-5D-
5 L) [22]; Pittsburgh Sleep Quality Index [23]; healthcare
use related to the pain condition and to its treatment (for
example, managing adverse events, interventions, investi-
gations, drugs, length and number of inpatient hospitaliza-
tions, and number of emergency room, office, and other
healthcare-related visits) [24]; employment status (‘What
is your current employment status?’, ‘If out of work: what
is the main reason you are out of work?’); patient satisfac-
tion (‘Would you recommend this therapy to patients suf-
fering from pain similar to yours?’, ‘Overall how satisfied
or unsatisfied are you with this therapy?’); Patient Global
Impression of Change version 2 [25]; programming pa-
rameters and paresthesia coverage; and adverse events
(adverse events and device deficiencies documentation will
include date of adverse event or device deficiency, diagno-
sis and description of the event, assessment of seriousness
of the event, treatment of the event, outcome or resolution
and date of the event, and relationship of the event to the
device or to OMM – in addition to the standard question-
naire data collection schedule, the EQ-5D-5 L will be col-
lected, when possible, whenever a device-related adverse
event occurs that might require a surgical intervention or
hospitalization).
Process measures
At the screening and baseline visits, the following add-
itional information will be collected: subject demograph-
ics (for example, age, gender) and a neuropathic pain
assessment by clinician-administered diagnostic ques-
tionnaire (Douleur Neuropathique en 4 questions) to
discriminate neuropathic pain components of low back
pain [26]. Subjects who proceed to device implantation
will have the following information collected: pain/
paresthesia map, parameter settings, electrode location,
and device implant information (that is, model, serial
number). Patients receiving SCS therapy will have a de-
vice interrogation at each visit, and at only the 6-month
visit data will be gathered on the parameters at which
SCS paresthesia is perceived, is comfortable, and be-
comes uncomfortable. Unscheduled patient visits could
occur between scheduled study follow-up visits due to
patient discontinuation from the study or device repro-
gramming and management of any complications.
Sample size and power calculations
Based on the results of the PROCESS study [8], with the
assumption that OMM will provide slightly better low back
pain relief and a conservative estimate using intention-to-
treat analysis, the sample size calculation assumed a 20%
between-group difference in the responder rate, which is
defined as patients achieving ≥50% low back pain relief,
with a 40% response rate for the SCS group and 20% for
OMM group. The sample size was calculated using EAST
version 5.4, the module Binomial Superiority Trials: two-
sample test – difference of proportions, with the following
sample size parameters: control group proportion re-
sponse = 0.2, difference in proportion = 0.2, significance
level = 0.05 (two-sided), power = 90%, assigned fraction =
0.5 (randomization ratio = 1:1), unpooled standard devi-
ation and continuity correction for the standardized test
statistics; one unequally spaced interim look at 66% (2/3)
of the sample for sample size re-estimation, and the Lan–
DeMets with O’Brien–Fleming boundary to reject the null
hypothesis. These resulted in a total required sample size
of 212 randomized subjects (106 subjects per treatment
group). To reduce the possibility that one site with atypical
results will overly influence combined results, no site can
randomize more than 25 of 212 subjects without prior ap-
proval. If the sample size is extended, no site can
randomize more than 10% of the patients. Assuming 30%
pre-randomization attrition, up to 300 subjects may be
enrolled.
A single interim analysis is planned after 140 random-

ized subjects reach the end of Period I. This analysis will
provide data to support a decision to re-estimate the
sample size if necessary in order to achieve conditional
statistical power of at least 90%. For planning and



Table 1 PROMISE study – summary of data collection

Study procedure Enrollment Randomization Screening
test

Implant 1
montha

3
monthsb

6
monthsb

9
monthsb

12
monthsb

18
monthsb

24
monthsb

Unscheduled Early
discontinuec

Time window (days) −90 to 0 0 0 to 57 3 to 60 10 to 67 68 to 137 138 to 228 229 to 319 320 to 455 456 to 637 638 to 789 NA NA

Informed consent X

Demographics (age, gender) X

Medical history X

Inclusion/exclusion criteria X X

Pain location X X

Pain diary (complete prior
to visit)

X X X X X X X X X

OMM treatment plan X X X X X X X X

Questionnaires (ODI, SF-36, EQ-
5Dd, Pittsburgh Sleep Quality
Index, employment status, pain
and/or paresthesia map)

X X X X X X X X

Randomization assignment X

Neuropathic pain (DN4) X

PGIC, Patient satisfaction with
therapy

X X X X X X X

Nondrug pain treatment and
other healthcare use assessment

X X X X X X X X X X X

Payer information (US only) X X X

Medication assessment X X X X X X X X X X X

Event assessmentd X X X X X X X X X X X X

Screening test assessment X

Implant information X X

Request for change in
randomized therapy

X X X X X Xe

SCS therapy thresholds X

Device interrogation (initial and
final)

Xf X X X X X X X X X

DN4, Douleur neuropathique en 4 questions; ODI, Oswestry Disability Index; OMM, optimal medical management; PGIC, Patient Global Impression of Change; SF-36, Short-Form 36; SCS, spinal cord stimulation.
aFor subjects randomized to SCS, the 1-month visit should occur a minimum of 7 days after implant (or screening test if the test was unsuccessful).
bVisits should occur within the window but at least 2 weeks after the previous visit.
cEarly discontinuation, collect data if possible.
dWhen possible, collect additional EuroQoL (EQ-5D) at time of event if device-related event requiring surgical intervention or hospitalization occurred.
eOnly after 6 months.
fNo initial interrogation at implant, final only.
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simulation purposes, a ceiling of 400 randomized pa-
tients is imposed for the final analysis.
Enrolment, randomization, and follow-up will con-

tinue during the interim analysis. The interim analysis
will be conducted by an independent statistician, and
one of the following possible outcomes will be commu-
nicated to the trial sponsor: continue the study with a
total of 212 subjects (implies that ≥90% conditional
power will be achieved with n = 212); or increase the
sample size to a specified size in order to achieve ≥90%
conditional power to achieve superiority based on the
observed interim results.
If the sample size must be increased, the sponsor will

determine whether or not to continue the study. It is
not anticipated that the sample size will be reduced
below 212.

Procedures to minimize bias
To minimize selection bias, randomization numbers will
be assigned in strict sequence; that is, when a subject is
confirmed as eligible for randomization, the next un-
assigned randomization number in sequence will be
given. Permuted blocks will be used to generate the
randomization assignments, in order to keep the balance
of patients receiving each treatment assignment and help
prevent the next treatment group from being discerned by
site personnel. Randomization allocation will be concealed
from the clinician and patient, using a centralized auto-
matic web-based data management system.
Regarding assessment bias, due to the nature of the

treatments, the study cannot be blinded (the form of
SCS used in this trial requires paresthesia); however, to
minimize potential assessment bias, questionnaires will
be completed by patients without study staff consult-
ation or visibility, using a secured electronic tablet.
To minimize attrition bias, if a subject misses a study

visit the site’s study staff will make at least three docu-
mented attempts to bring that subject in for a study
visit. The numbers and reasons for dropouts and losses
to follow-up will be reported for each arm of the study.
To quantify potential performance bias, the level of

OMM treatment and the addition/removal of SCS therapy
for all participants at each follow-up to 24 months will be
recorded. Additionally, we will compare changes in pain
medication use and other healthcare utilization from base-
line to the end of Period I for subjects in the SCS group
with those in the OMM group. Any imbalance in OMM
therapy between study arms will be considered in inter-
preting between-group outcome differences.

Data analysis
Statistical analysis
For primary and secondary objectives, the primary ana-
lysis method will follow the intention-to-treat principle
supported by completers’ and as-treated analyses. The
following definitions will be applied: intention-to-treat
analysis, between-group comparison based on random
allocation of all subjects at the 6-month visit; com-
pleters’ analysis, between-group comparison based on
random allocation of subjects with complete data at the
6-month visit; and as-treated analysis, between-group
analysis based on the treatment subjects with complete
data at the 6-month visit received at the 6-month visit.
The primary objective will be compared by Z-test using

unpooled standard deviation with continuity correction,
and a logistic regression model will be used for explora-
tory analysis. Secondary objectives will be assessed using
linear regression models. To assess potential differences in
treatment effect across sites, a treatment-by-site inter-
action term will be added to models. If the treatment-
by-site interaction term approaches significance (defined
as <0.10, as recommended by Fleiss [27]), the term will re-
main in the final model along with the term for site. In
this case, the results for the objective will also be tabulated
by site. Factors that might explain differences among sites
will be explored.
There is no compelling evidence of patient-related (for

example, age, sex) factors that predict the outcome of
SCS; however, in order to identify baseline characte-
ristics that might have predictive effects on outcomes,
exploratory analysis with regression models may be con-
ducted including baseline covariates. For the analysis of
secondary objectives, baseline assessments for pain score
and the Oswestry Disability Index will be included in the
regression models as covariates.
Missing data are a potential source of bias. A rigorous

study design and execution will help prevent the inci-
dence of missing data from occurring. For the primary
objective, patients with missing data at the end of Period
I will be treated as nonresponders (failures). With this
approach, we assume that nonresponders in both treat-
ment groups have no change in their outcomes com-
pared with baseline. This method has been chosen over
more complex imputation methods, such as multiple
imputation, because it has been empirically demon-
strated in trials of chronic pain to produce conservative
treatment effects [28]. For the secondary study objec-
tives, no change from baseline will be assumed for pa-
tients with missing data. For completers’ and as-treated
supporting analyses, only completers will be included in
the analysis.
Period II is the long-term follow-up phase, which in-

cludes the possibility for patients to change from their ori-
ginal treatment assignment to the alternative treatment.
The objectives of Period II are to compare within-patient
changes (that is, baseline versus follow-up) in each group.
Because the study design allows patients to change
from the randomized treatment group to the alternative
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treatment after 6 months of follow-up, the analysis of ob-
jectives in Period II will be based on the treatment patients
actually received and not on the randomization assign-
ment. Only completers will be included.
Unadjusted P values will be reported. To maintain an

overall type I error rate at 0.05, a fixed-sequence method
for the multiplicity adjustment of hierarchical endpoints
will be used to test the primary and secondary objec-
tives. No multiplicity adjustment will be performed for
evaluations of the additional study objectives. A vali-
dated statistical software package will be used for the
analyses of the study results (for example, SAS, SPLUS).
These analyses are detailed in a statistical analysis plan.

Economic evaluation
Economic analyses consider the costs and effectiveness
of treatments. Costs will be calculated by multiplying
units of healthcare use used by the cost of each unit. Ef-
fectiveness will be expressed as quality-adjusted life-
years, with these data derived from patients’ responses
to the EQ-5D-5 L.
A within-trial cost-consequence analysis will include a

disaggregated report of costs and quality-adjusted life-
years and of other health outcomes observed in the two
groups at 6, 12, and 24 months [29]. Cost utility analysis
modeling, extrapolated over a longer time horizon (that
is, 15 years), will estimate the incremental cost per
quality-adjusted life-year ratio for SCS and OMM. These
analyses will be detailed later in a health economic ana-
lysis plan.

Ethics and governance
Each investigation site’s Ethics Committee/Institutional
Review Board (EC/IRB) will be required to approve the
clinical investigational plan (CIP), the written patient in-
formation and consent form, any other written informa-
tion to be provided to the patients, and, if applicable,
product labeling and materials used to recruit patients.
EC/IRB approval of the study must be provided in the
form of a letter before commencement of the study at
the investigation site. Site EC/IRB approvals at the time
of submission (3 July 2013) of this protocol are listed in
Additional file 2.
Each principal investigator will ensure that no study-

related activities occur prior to EC/IRB approval and will
provide adequate oversight to ensure that the study is
conducted in accordance with the outlined standards.
Study conduct will be in accordance with the ethical
principles that have their origin in the latest version of
the World Medical Association Declaration of Helsinki –
Ethical Principles for Medical Research Involving Hu-
man Subjects (October 2008), Clinical Investigation of
Medical Devices for Human Subjects – Good Clinical
Practice (International Organization for Standardization
14155:2011) [30] and the laws and regulations of the
countries in which the study is conducted (including
data protection laws) and the requirements of the study
CIP.
Prior to site initiation or subsequent involvement in

study activities, the sponsor will provide study training
relevant and pertinent to the personnel conducting study
activities, including investigator responsibilities and de-
vice training (for example, study recommendations for
implant procedures and programming, and the require-
ments of the CIP, informed consent process, and case re-
port forms). Study-specific training will be documented
prior to site initiation.
Monitoring visits will be conducted periodically ac-

cording to the requirements of the study monitoring
plan. The monitoring plan will also define source data to
be directly recorded on the electronic clinical report
form. This information will be provided to the site dur-
ing site initiation. After site initiation and training, mon-
itoring visits will be conducted periodically to assess site
study progress, the investigator’s adherence to the CIP,
regulatory compliance (including but not limited to EC/
IRB approval and review of the study), maintenance of
records and reports, and review of source documents
against patient electronic clinical report forms. Monitors
will facilitate site regulatory and study compliance by
identifying any findings of noncompliance and commu-
nicating those findings along with recommendations for
preventative/corrective actions to site personnel. Moni-
tors may work with study personnel to determine and
recommend appropriate corrective action(s) and to iden-
tify trends within the study or at a particular site.

Trial committees
The PROMISE Steering Committee consists of renowned
specialists with expertise in the area of pain management
and FBSS surgical procedures (PR, MJD, RBN, KK), statis-
tics (RST), and health economics (LA). The committee
will meet periodically to advise on trial design and to
monitor enrolment, clinical site progress, and CIP compli-
ance. The Steering Committee also meets with representa-
tives of the sponsor (CG, CVdA) and is supported by a
Medtronic statistician (YT) and by a consultant (JS). A
data-monitoring committee will not be established for the
study because no interventions intended to prolong life or
reduce risk of a major adverse health outcome (for ex-
ample, a cardiovascular event) are evaluated for which fa-
vorable or unfavorable study results might suggest study
termination, and nor are there safety concerns suggesting
the need for a data-monitoring committee.
A publication committee will develop a publication

strategy and oversee the development and review of
publications related to the study. The publication com-
mittee will include members of the steering committee
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(PR, MJD, RBN, KK, RST) and sponsor representatives
(CG, YT). The publication committee will be responsible
for overseeing and ensuring that the publication strategy
is executed according to the established plan.
An independent clinical events committee consisting

of a minimum of three independent physicians will re-
view adverse events to determine any relationship to the
SCS therapy.

Discussion
The two published RCTs on the effectiveness of SCS
have explicitly included only subjects with leg pain pre-
dominant or equaling low back pain [6,10]. Few of the
numerous case series of SCS for FBSS have considered a
predominant low back pain population [31].
The PROMISE trial seeks to provide clinical evidence

on pain scores, function, health-related quality of life,
and cost-effectiveness for FBSS patients with predomin-
ant low back pain being treated with SCS using the Spe-
cify® 5-6-5 multi-column lead.

Trial status
The PROMISE trial began patient recruitment in Janu-
ary 2013. Recruitment is expected to close in 2016. It is
anticipated that primary endpoint findings will be avail-
able in 2017.

Additional files

Additional file 1: Is the Specify® 5-6-5 surgical lead technical
description.

Additional file 2: Is a table presenting the Site Ethics/IRB approvals
(as of 3 July 2013).

Abbreviations
CIP: Clinical investigational plan; EC/IRB: Ethics Committee/Institutional
Review Board; EQ-5D-5 L: EuroQoL; FBSS: Failed back surgery syndrome;
NPRS: Numeric Pain Rating Scale; OMM: Optimal medical management;
RCT: Randomized controlled trial; SCS: Spinal cord stimulation.

Competing interests
PR has received consultancy fees from Medtronic and honoraria for medical
training from St Jude Medical. MJD has received consultancy fees from
Medtronic Inc. and Kimberly-Clark. RBN’s former employers, Johns Hopkins
University and Sinai Hospital, and the nonprofit Neuromodulation Foundation,
of which he is an unpaid officer, have received funds from manufacturers of
SCS equipment (Boston Scientific, Medtronic, St. Jude Medical); he has equity/
consulting interest in Algostim. RST has received consultancy fees from
Medtronic. LA has received consultancy fees from Medtronic and from Nevro
Inc., and honoraria for lectures from Medtronic. CG, CVdA, and YT are full-time
employees of Medtronic. JS’s employer (The Neuromodulation Foundation) has
consulting agreements with and has received grants from companies that
manufacture SCS equipment. KK works as a consultant to Medtronic Inc. and
Boston Scientific and has received research grants from both these companies.

Authors’ contributions
PR is the overall study principal investigator. PR, MJD, RBN, RST, LA, CG, YT,
CVdA, JS, and KK all participated in the study conception and design,
contributed to the writing of the study protocol, drafting, and editing of this
manuscript and read and approved the final manuscript.
Acknowledgements
The study is funded by Medtronic Inc.

Author details
1Department of Neurosurgery, Poitiers University Hospital, Poitiers, France.
2Metro Orthopedics & Sports Therapy, 8401 Colesville Road #50, Silver Spring,
MD 20910, USA. 3The Neuromodulaton Foundation, Inc., 10807 Falls Road,
#379, Brooklandville, MD 21022, USA. 4Institute of Health Research, Exeter
Medical School, University of Exeter, Veysey Building, Salmon Pool Lane,
Exeter EX2 4SG, UK. 5Ghent University, Department of Public Health, De
Pintelaan 185, Ghent 9000, Belgium. 6Department of Clinical Research,
Medtronic, Inc., Rice Creek East, 7000 Central Avenue NE, Minneapolis, MN
55432-3568, USA. 7Department of Clinical Research, Medtronic International
Trading Sàrl, Route du Molliau 31, Case Postale 1131, Tolochenaz,
Switzerland. 8Department of Neurosurgery, Regina General Hospital,
University of Saskatchewan, Regina, SK, Canada.

Received: 29 June 2013 Accepted: 23 October 2013
Published: 7 November 2013
References
1. Macrae WA: Chronic pain after surgery. Br J Anaesth 2001, 87:88–98.
2. Taylor RS, Taylor RJ: The economics of failed back surgery syndrome.

Br J Pain 2012, 6:140–141.
3. Turk DC, Okifuji A: Pain terms and taxonomies of pain. In Bonica’s

Management of Pain. 3rd edition. Edited by Loeser JD. Philadelphia:
Lippincott Williams & Wilkins; 2001:17–25.

4. Manca A, Eldabe S, Buchser E, Kumar K, Taylor RS: Relationship between
health-related quality of life, pain, and functional disability in
neuropathic pain: patients with failed back surgery syndrome. Value Health
2010, 13:95–102.

5. Doth A, Hansson PS, Jensen MP, Taylor RS: The burden of neuropathic
pain: a systematic review and meta-analysis of health utilities. Pain 2010,
149:338–344.

6. Kumar K, Taylor RS, Jacques L, Eldabe S, Meglio M, Molet J, Thomson S,
O'Callaghan J, Eisenberg E, Milbouw G, Buchser E, Fortini G, Richardson J,
North RB: Spinal cord stimulation versus conventional medical
management for neuropathic pain: a multicentre randomised controlled
trial in patients with failed back surgery syndrome. Pain 2007,
132:179–188.

7. Taylor RS, Ryan J, O'Donnell R, Eldabe S, Kumar K, North RB: The cost-
effectiveness of spinal cord stimulation in the treatment of failed back
surgery syndrome. Clin J Pain 2010, 26:463–469.

8. Kumar K, Taylor RS, Jacques L, Eldabe S, Meglio M, Molet J, Thomson S,
O'Callaghan J, Eisenberg E, Milbouw G, Buchser E, Fortini G, Richardson J,
North RB: The effects of spinal cord stimulation in neuropathic pain are
sustained: a 24-month follow-up of the prospective randomized
controlled multicenter trial of the effectiveness of spinal cord stimulation.
Neurosurgery 2008, 63:762–770.

9. North RB, Kidd DH, Farrokhi F, Piantadosi SA: Spinal cord stimulation
versus repeated lumbosacral spine surgery for chronic pain: a
randomized, controlled trial. Neurosurgery 2005, 56:98–106.

10. North RB, Shipley J, Taylor RS: Spinal cord stimulation versus reoperation
for failed back surgery syndrome: a cost effectiveness and cost utility
analysis based on a randomized, controlled trial. Neurosurg 2007,
61:361–368.

11. Law JD: Targeting a spinal stimulator to treat the ‘failed back surgery
syndrome’. Appl Neurophysiol 1987, 50:437–438.

12. North R, Shipley J, Prager J, Barolat G, Barulich M, Bedder M, Calodney A,
Daniels A, Deer T, DeLeon O, Drees S, Fautdch M, Fehrenbach W,
Hernandez J, Kloth D, Krames ES, Lubenow T, North R, Osenbach R, Panchal
SJ, Sitzman T, Staats P, Tremmel J, Wetzel T: Practice parameters for the
use of spinal cord stimulation in the treatment of chronic neuropathic
pain. Pain Med 2007, 8(Suppl 4):S200–S275.

13. Oakley JC: Spinal cord stimulation in axial low back pain: solving the
dilemma. Pain Med 2006, 7:C58–C63.

14. North RB, Kidd DH, Olin JC, Sieracki JN: Spinal cord stimulation electrode
design: a prospective, randomized, controlled trial comparing
percutaneous and laminectomy electrodes – part I: technical outcomes.
Neurosurgery 2002, 51:381–389.

http://www.biomedcentral.com/content/supplementary/1745-6215-14-376-S1.docx
http://www.biomedcentral.com/content/supplementary/1745-6215-14-376-S2.docx


Rigoard et al. Trials 2013, 14:376 Page 10 of 10
http://www.trialsjournal.com/content/14/1/376
15. North RB, Kidd DH, Olin J, Sieracki JM, Farrokhi F, Petrucci L, Cutchis PN:
Spinal cord stimulation for axial low back pain: a prospective, controlled
trial comparing dual with single percutaneous electrodes. Spine 2005,
30:1412–1418.

16. North RB, Kidd DH, Olin J, Sieracki JN, Petrucci L: Spinal cord stimulation
for axial low back pain: a prospective, controlled trial comparing
16-contact insulated electrode arrays with 4-contact percutaneous
electrodes. Neuromodulation 2006, 9:56–67.

17. Rigoard P, Delmotte A, Dʼhoutaud S, Misbert L, Diallo B, Roy-Moreau A,
Durand S, Royoux S, Giot JP, Bataille B: Back pain: a real target for spinal
cord stimulation? Neurosurgery 2012, 70:574–585.

18. Dworkin RH, Turk DC, Wyrwich KW, Beaton D, Cleeland CS, Farrar JT,
Haythornthwaite JA, Jensen MP, Kerns RD, Ader DN, Brandenburg N, Burke
LB, Cella D, Chandler J, Cowan P, Dimitrova R, Dionne R, Hertz S, Jadad AR,
Katz NP, Kehlet H, Kramer LD, Manning DC, McCormick C, McDermott MP,
McQuay HJ, Patel S, Porter L, Quessy S, Rappaport BA, et al: Interpreting the
clinical importance of treatment outcomes in chronic pain clinical trials:
IMMPACT recommendations. J Pain 2008, 9:105–121.

19. Fairbank J, Pynsent P: The Oswestry disability index. Spine 2000, 25:2940–2953.
20. McHorney CA, Ware JE Jr, Raczek AE: The MOS 36-item Short-Form Health

Survey (SF-36): II. Psychometric and clinical tests of validity in measuring
physical and mental health constructs. Med Care 1993, 31:247–263.

21. Chan AW, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin JA, Dickersin
K, Hróbjartsson A, Schulz KF, Parulekar WR, Krleza-Jeric K, Laupacis A, Moher
D: SPIRIT 2013 explanation and elaboration: guidance for protocols of
clinical trials. BMJ 2013, 346:e7586.

22. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, Bonsel G, Badia
X: Development and preliminary testing of the new five-level version of
EQ-5D (EQ-5D-5 L). Qual Life Res 2011, 20:1727–1736.

23. Buysse DJ, Reynolds CF 3rd, Monk TH, Hoch CC, Yeager AL, Kupfer DJ:
Quantification of subjective sleep quality in healthy elderly men and
women using the Pittsburgh Sleep Quality Index (PSQI). Sleep 1991,
14:331–338.

24. Manca A, Kumar K, Taylor RS, Jacques L, Eldabe S, Meglio M, Molet J,
Thomson S, O'Callaghan J, Eisenberg E, Milbouw G, Buchser E, Fortini G,
Richardson J, Taylor RJ, Goeree R, Sculpher MJ: Quality of life, resource
consumption and costs of spinal cord simulation versus conventional
medical management in neuropathic pain patients with failed back
surgery syndrome (PROCESS trial). Eur J Pain 2008, 12:1047–1058.

25. Hurst H, Bolton J: Assessing the clinical significance of change scores
recorded on subjective outcome measures. J Manipulative Physiol Ther
2004, 27:26–35.

26. Bouhassira D, Attal N, Alchaar H, Boureau F, Brochet B, Bruxelle J, Cunin G,
Fermanian J, Ginies P, Grun-Overdyking A, Jafari-Schluep H, Lantéri-Minet M,
Laurent B, Mick G, Serrie A, Valade D, Vicaut E: Comparison of pain
syndromes associated with nervous or somatic lesions and development
of a new neuropathic pain diagnostic questionnaire (DN4). Pain 2005,
114:29–36.

27. Fleiss JL: Analysis of data from multiclinic trials. Control Clin Trials 1986,
7:267–275.

28. Moore RA, Straube S, Eccleston C, Derry S, Aldington D, Wiffen P, Bell RF,
Hamunen K, Phillips C, McQuay H: Estimate at your peril: imputation
methods for patient withdrawal can bias efficacy outcomes in chronic
pain trials using responder analyses. Pain 2012, 153:265–268.

29. Mauskopf JA, Paul JE, Grant DM, Stergachis A: The role of cost-
consequence analysis in healthcare decision-making. Pharmacoeconomics
1998, 13:277–288.

30. International Organization for Standardization. http://www.iso.org/iso/
home.html.

31. Taylor RS, Buscher E, Van Buyten J-P: Spinal cord stimulation for chronic
back and leg pain and failed back surgery syndrome: a systematic
review and analysis of prognostic factors. Spine 2005, 30:152–160.

doi:10.1186/1745-6215-14-376
Cite this article as: Rigoard et al.: Spinal cord stimulation for
predominant low back pain in failed back surgery syndrome: study
protocol for an international multicenter randomized controlled trial
(PROMISE study). Trials 2013 14:376.
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.iso.org/iso/home.html
http://www.iso.org/iso/home.html

	Abstract
	Background
	Method/Design
	Discussion
	Trial registration

	Background
	Aims and objectives

	Methods/Design
	Design and setting
	Selection of patients
	Inclusion criteria
	Exclusion criteria

	Interventions
	Assessments
	Primary outcome
	Secondary outcomes
	Process measures

	Sample size and power calculations
	Procedures to minimize bias
	Data analysis
	Statistical analysis
	Economic evaluation

	Ethics and governance
	Trial committees

	Discussion
	Trial status
	Additional files
	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


