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Abstract Objective: To analyze the
procedure of the informed consent
for ICU research obtained before ICU
admission. Design: Prospective,
open, observational study. Setting:
20-bed surgical ICU of a tertiary
teaching university hospital and the
ward before and after ICU. Patients:
Patients, scheduled for elective
cardiac surgery, who accepted to
participate in a coagulation study.
Interventions: Patients underwent
the same informed consent proce-
dure, including an oral presentation
of the coagulation study and an infor-
mative leaflet the day before surgery
on the ward. Measurements and
results: Between January and Au-
gust 2001, we included 38 patients;
36 survived ICU. Ten to 12 days
after surgery, 8/36 (22%) patients
did not know they had participated

in a study, and 9/36 (25%) could
not recall the study purpose and the
related risk. Patients with incomplete
recall stayed longer in ICU [median
(range): 4 (3–6) vs 3 (1–5) days;
p = 0.004]. None of these patients
(0/9 vs 10/27; p < 0.04) had read
the informative leaflet AND asked
at least one question during the
informed consent procedure. Con-
clusions: Even when the informed
consent is obtained in the most opti-
mal conditions for ICU research, its
ethical value remains questionable.
Indeed, a substantial number of pa-
tients were unaware of their study
participation, or of the related pur-
pose and risks. When the ICU stay is
prolonged, we should at least repeat-
edly and actively (re)-inform patients
about their study participation.

Introduction

Research is essential for the progress of medicine. Since
the declaration of Helsinki, international guidelines
require that informed consent be obtained from any
human research subject for his enrollment in a clinical
trial [1, 2]. The concept of informed consent includes
three essential rules that must be respected. First, the
patient has to receive adequate information about the
study, with a complete disclosure of the risks and ben-
efits from the investigator (disclosure) [3]. Second, the
patient should be able to understand the implications
of this research and the potential consequences of his
decision to participate (decision-making capacity) [4].
Third, the patient should be able to decide freely to

participate without any external pressure and to resign
from the study at any time without any consequences
on his care (voluntariness) [5]. In order to respect this
third principle, the patient has to be aware of his study
participation at any time. If these three criteria are not
fulfilled, we may question the ethical value of the informed
consent.

In recent years, especially after the publication of the
European Directive, the informed consent for research in
ICU has been repeatedly discussed [6, 7, 8]. Indeed, in
ICU patients, the severity of illness, multiple treatments,
the psychological burden and stressful environment may
interfere with any of the three criteria and, therefore, may
call into question the ethical value of the informed consent
given. Many ICU patients may fail to understand the infor-
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mation delivered [9, 10], or may be impaired in decision
making [11, 12].

Obtaining informed consent before the patient’s admis-
sion to ICU, whenever possible, may improve the proce-
dure and increase respect of the patient’s autonomy and
liberty to accept or decline. Thus, the elective surgery with
planned admission to ICU would be an ideal situation to
obtain informed consent for research in ICU.

Our hypothesis was that, even in this potentially ideal
situation, the ethical value of this informed consent may be
questionable. In order to test this hypothesis, we sought to
investigate whether patients would be able to mention hav-
ing participated in a study and to recall the essential study
components after inclusion. We further assessed the fac-
tors associated with the capacity to completely recall the
study information.

Materials and methods
Patients

The investigation about informed consent was part of
a study about coagulation in the surgical ICU after
heart surgery. This study consisted in assessing a new
coagulation management using a bedside analysis of
activated prothrombin time. Patients scheduled for elective
coronary artery bypass grafting or valvular surgery were
eligible. Those who refused to participate or had exclusion
criteria for the coagulation study were not considered for
the present study. Incompetent or non-French-speaking
patients, those with psychiatric disorders, senile dementia
or other intellectual disabilities were not included. To
give their consent to participate in the coagulation study,
patients needed a Glasgow coma scale (GCS) of 15, and to
be fully oriented and judged competent by the investigator.

Setting

The coagulation study was performed in a 20-bed general
surgical ICU of a tertiary teaching, university-affiliated
hospital, receiving 1,600 patients/year for a total of
6,000 hospital days/year and on the cardiovascular surgery
ward.

The informed consent procedure

All patients underwent the same informed consent pro-
cedure, performed by the same investigator, on the ward
the day before surgery. The information was given dur-
ing a 20-min individual oral presentation, in accordance
with a protocol. The investigator explained the study, in-
sisting on two study components: the purpose and the risk
for the patient. The defined keywords for the study pur-

pose were “coagulation” and “coagulation management.”
The study risk was of being anti-coagulated according to
the new coagulation-management strategy. We told the pa-
tient that, if he was in the study group, he would be treated
according to the results of the new bedside analysis. The
risk was minimal, because, if the result of the new bedside
analysis seemed incoherent, his doctor could refer to the
usual laboratory test.

The patient then received a one-page informative
leaflet. At the end of this procedure, the investigator
invited the patient to read the leaflet before signing the
informed consent form and to ask the investigator any
question the patient might have about the study. The
investigator noted whether the patient asked any question
and/or if he read the informative leaflet in his presence.

Because the information procedure was based on a pro-
tocol, and because of the inclusion criteria of the patients,
the disclosure of the information and the patient decision-
making capacity were assumed to be as optimal as possible
in the ICU environment.

Data collection

Age, gender, educational status, history of daily alcohol
intake, GCS and laboratory values (glycemia, creatinine,
bilirubin) upon admission to the ward, as well as medica-
tion during the 24 h before surgery (sedatives, analgesics,
other psychotropic drugs) were recorded.

Upon ICU admission, the type of cardiac surgery, the
durations of extracorporeal circulation and of aortic cross
clamping, and the Simplified Acute Physiological Score
second version (SAPS II) [13] were noted. The doses of
sedatives and analgesics used during the ICU stay, and
the lengths of mechanical ventilation and ICU stay, were
recorded.

Ten to 12 days after surgery, the same investigator as-
sessed, during an interview, whether the patient could re-
call his study participation and the study components. For
this interview, the patient had to present a Glasgow coma
scale (GCS) of 15, to be fully oriented and judged compe-
tent by the investigator.

Patients who could report their participation in the co-
agulation study, the study purpose and the related imposed
risk were assigned to the “complete recall” group. Patients
lacking one or more components were assigned to the “in-
complete recall” group.

Ethics issue

The coagulation study was approved by the ethics com-
mittee for human research of our institution, as was the
patient informative leaflet and the consent form. A specific
informed consent was not sought for the study about the
informed consent itself.
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Statistical analysis

For statistical analysis, StatView for Windows version
5.0.1 (SAS Institute, Cary, NC, USA) was used. Results
of patients with complete recall or with incomplete recall
were first compared separately with the two-tailed Fisher’s
exact test, the unpaired t-test or the Mann-Whitney U-test,
as appropriate. All tests were two-tailed, and a p value less
than 0.05 was considered significant. We further assessed
the sensitivity, specificity, positive predictive value, and
negative predictive value to predict the complete recall of
the study for particular factors.

Results

Between January and August 2001, we included 38 pa-
tients. Two patients died during the ICU stay (Fig. 1).
Consequently, we analyzed 36 patients who signed the
informed consent and were alive at day 12 after surgery.
Of the 36 patients, eight (22%) did not know they had
participated in a study at all. Among the 28 patients who
could report their study participation, 27 (75% of all
patients) could recall the essential study components, i.e.,
the study purpose and the related risk (Fig. 1).

Patients with complete recall did not differ from
patients with incomplete recall regarding their history
and demographic characteristics (Table 1). At the time
of the informed consent procedure, the laboratory values
and data regarding the current medication did not differ
between the two groups. Data regarding the cardiac
surgery were similar in both groups. Data at ICU ad-

Fig. 1 Distribution of patients included in
the coagulation study according to their
outcome (survived ICU or not) and their
ability to recall the study participation and
the study components (purpose and risk)

mission or during the ICU stay did not differ between
the two groups, except for their length of ICU stay.
Patients with complete recall stayed less time in ICU than
patients with incomplete recall [median (range): 3 (1–5)
vs 4 (3–6) days; p = 0.004]. The doses of morphine per
day, according to patient weight, and use of fentanyl and
benzodiazepines during the ICU stay were similar in the
two groups (Table 1).

More patients with complete recall had “read the in-
formative leaflet AND asked at least one question” during
the informed consent procedure [10/27 (37%) vs 0/9 (0%);
p = 0.04] (Table 2). The sensitivity, specificity, positive
predictive value, and negative predictive value of read-
ing the leaflet AND asking questions to detect patients
with complete recall were 37%, 100%, 100% and 35%,
respectively.

Discussion

As many as 22% of ICU patients who had consented to
participate in a study were unable to recall their study
participation, although they had given their informed
consent before the surgery and outside the stressful ICU
environment. This high rate is surprising. Indeed, patients
before an elective surgery were shown to feel less under
pressure and anxious and more likely to understand the
informative leaflet than patients before an emergency
surgery [14]. The most appropriate moment to obtain an
informed consent for clinical research in ICU patients
seemed to be before an elective ICU admission. Although
the patients in our study met this rare condition, the
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Table 1 Patients demographic, surgical and ICU data according to complete vs incomplete recall of the study (CABG coronary artery
bypass graft, ICU intensive care unit, SAPS II Simplified Acute Physiology Score)

Complete recall
of the study
(n = 27)

Incomplete recall
of the study
(n = 9)

p value

Demographic and anamnestic data
Age, years, mean ± SD 62 ± 10 68 ± 12 0.11 a

Male / female, n 24 / 3 6 / 3 0.15 b

Educational status:
Up to junior high school, n (%) 6 (22) 4 (44.5) 0.14 c

Intermediate (High School), n (%) 14 (52) 4 (44.5) -
University level or higher, n (%) 3 (11) 1 (11) -
Not available, n (%) 4 (15) 0 (0) -
Daily alcohol intake, n (%) 12 (44) 3 (33) 0.70 b

Surgery data
CABG, n (%) 25 (93) 8 (89) > 0.99 b

Valvular surgery, n (%) 2 (7) 1 (11) > 0.99 b

Duration of extracorporeal circulation, min, mean ± SD 120 ± 32 133 ± 37 0.29 a

Duration of aortic cross clamping, minutes, mean ± SD 75 ± 26 88 ± 33 0.20 a

ICU data
SAPS II, mean ± SD 23 ± 6 27 ± 9 0.10 a

Length of mechanical ventilation, (h) median (range) 9.5 (6–31.5) 9.5 (4–20) 0.21 d

Length of ICU stay, (days) median (range) 3 (1–5) 4 (3–6) 0.004 d

Morphine total dose, mg, mean ± SD 23 ± 13 32 ± 20 0.12 a

Morphine dose/ weight /day, mg/kg/24 h, mean ± SD 0.11 ± 0.61 0.11 ± 0.08 0.82 a

Administration of fentanyl, n (%) 1 (4) 0 > 0.99 b

Administration of midazolam, n (%) 6 (22) 3 (33) 0.66 b

Complete recall of the study: patients able to mention their study participation and study components
Incomplete recall of the study: patients not able to mention their study participation and study components
a Student’s t-test, b Fisher’s exact test, c X2test, d Mann–Whitney U-test

Table 2 Data at the time of informed consent and the attitude of the patients

Complete recall
of the study
(n = 27)

Incomplete recall
of the study
(n = 9)

p value

Data at the time of informed consent
Glycemia, mmol/l, mean ± SD 7 ± 2 6 ± 2 0.32 a

Creatinine, µmol/l, mean ± SD 84 ± 17 87 ± 67 0.71 a

Bilirubin, mmol/l, mean ± SD 11 ± 4 11 ± 5 0.92 a

Medication last 24 h
Benzodiazepines, n (%) 4 (15) 2 (22) 0.63 b

Morphine/ opioids, n (%) 0 0 > 0.99 b

“Attitude” of patients
Read leaflet before consent, n (%) 16 (59) 3 (33) 0.26 b

Asked at least one question before consent, n (%) 17 (63) 3 (33) 0.14 b

Read AND asked, n (%) 10 (37) 0 (0) 0.04 b

Did not read nor ask, n (%) 4 (15) 3 (33) 0.33 b

Complete recall of the study: patients able to mention their study participation and study components
Incomplete recall of the study: patients not able to mention their study participation and study components
a Student’s t-test, b Fisher’s exact test

proportion of patients unable to recall their study par-
ticipation was high compared with previous reports. In
the HERO-2 consent sub-study, only a small minority
of patients (6%) were unable to remember the consent
process. This difference of rate of recall may be due to the

different times elapsed between the consent process and
the second interview of the studies [15]. In other studies
including patients with acute myocardial infarction, the
rates of lack of recall were similar to our rate. However,
the informed-consent procedures were performed in
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a more stressful and urgent condition than was our consent
procedure [16, 17].

In our study, as many as 25% of patients had incom-
plete recall of the study components. Interestingly, almost
all patients either were able to recall the entire study or did
not recall the study at all. This finding led us to investigate
the potential factors associated with the lack of recall. In-
deed, it seems that the first step to improving the informed
consent procedure would be to assess the factors associated
with incomplete recall of the study and to act on them.

We found that age and educational status had no ef-
fect on recall of the study components, in contrast to pre-
vious studies where the rate of recall varied inversely with
age and directly with educational level [18, 19]. The in-
complete recall of the study was associated with a slightly
longer ICU stay but not with the use of drugs. This finding
suggests that, when a patient has a prolonged ICU stay, the
investigators should periodically verify that the patient is
aware of his participation in the study.

During this study, we found two relevant aspects that
may help in increasing the ethical value of informed con-
sent: interaction between the investigator and the patient,
and the active participation of the patient during the con-
sent procedure, by asking questions or by reading the in-
formative leaflet. When the patient had read the informa-
tive leaflet AND asked at least one question, we found that
he could always recall the complete information about the
study, with a positive predictive value of 100%. This is in
line with Flory’s findings that showed that spending time
to talk to the study participant appears to be the most ef-
fective way of improving his understanding [20].

Our study revives the debate about informed consent.
Indeed, the coagulation study could be considered trivial
regarding the risk for the patient, in the sense that the inves-
tigation was not invasive and the equipoise was obvious. In
this case, we could question, as did Dreyfuss, whether in-
formed consent is not more aimed at protecting the inves-
tigator than at protecting the patient [21]. Even if obtain-
ing informed consent is, in most cases, an essential way to
demonstrate respect for the patient’s autonomy, it can lead,
as suggested Truog, to some unnecessary and even silly
practices [22].

In all cases, the ethics committee has to weigh, on one
hand, the burden for the patient of the information obtained
and, on the other hand, the protection offered to the pa-
tient by informed consent. This protection of autonomy is
characterized by the possibility of refusing to participate
in the study and to withdraw without penalty. This respect
for potential and enrolled subjects is one of the seven re-
quirements to make clinical research ethical [23]. In any

case, informed consent is not sufficient for ethical clinical
research.

There are some study limitations. First, we analyzed
only a small number of patients, because this study was
part of a parent study about coagulation management in
ICU after cardiac surgery. This precluded the possibility of
a multivariate analysis to define further whether some fac-
tors may predict independently the complete recall of the
study 12 days after a major surgery. Second, we did not
investigate the recall of the patients who refused to partici-
pate in the coagulation-management study. Since there was
no consent in this case, we could not analyze the proce-
dure. Third, we did not assess the patient’s cognitive capac-
ity. There is good evidence that, when tested, the cognitive
capacity in ICU patients or sick patients is impaired [10,
11]. However, we performed our informed-consent proce-
dure before admission to ICU. Our patients were under-
going an elective cardiac surgery, and they were not in an
emergency situation, in contrast to other studies [9]. How-
ever, we cannot exclude that some cognitive impairment
could have been totally overlooked in our patients by the
investigator. Furthermore, spending more time with the pa-
tient to test his cognitive capacity and interacting with him
much longer than for a “standard” informed consent pro-
cedure would have biased our results. For the same reason,
we did not measure the patient’s memory.

Conclusion
In order to respect the principle of autonomy for informed
consent, the patient should be able to decide freely, with-
out any external pressure, whether he or she agrees to con-
tinue to participate in the study at any time. Even in the
present study, where the conditions of obtaining informed
consent were considered ideal for ICU research, more than
20% of patients were not aware of their study participation.
These findings suggest that we should encourage patients
to ask questions and read the informative leaflet during the
informed-consent procedure. In any case, especially when
the ICU stay is prolonged, we should repeatedly and ac-
tively (re)-inform patients about their study participation,
particularly if the study imposes some burden or risks over
time. Whether such interventions may increase the ethical
value of the informed consent in ICU research should be
further investigated.

Acknowledgements. Support was provided solely from institu-
tional and/or departmental sources.



444

References

1. (1996) Declaration of Helsinki (1964)
BMJ 313:1448a–1449

2. (2001) Directive 2001/20/EC of the
European Parliament and of the Council
of 4 April 2001 on the approximation
of the laws, regulations and admin-
istrative provisions of the Member
States relating to the implementation
of good clinical practice in the conduct
of clinical trials on medicinal products
for human use. In: Official Journal L
121,01/05/2001 P.0034–0044

3. Etchells E, Sharpe G, Burgess MM,
Singer PA (1996) Bioethics for
clinicians: 2. Disclosure. CMAJ
155:387–391

4. Etchells E, Darzins P, Silberfeld M,
Singer PA, McKenny J, Naglie G,
Katz M, Guyatt GH, Molloy DW,
Strang D (1999) Assessment of patient
capacity to consent to treatment. J Gen
Intern Med 14:27–34

5. Silverman HJ (1996) Ethical con-
siderations of ensuring an informed
and autonomous consent in research
involving critically ill patients. Am J
Respir Crit Care Med 154:582–586

6. Lemaire F, Bion J, Blanco J, Damas P,
Druml C, Falke K, Kesecioglu J,
Larsson A, Mancebo J, Matamis D,
Pesenti A, Pimentel J, Ranieri M
(2005) The European Union Directive
on Clinical Research: present status
of implementation in EU Member
States’ legislations with regard to the
incompetent patient. Intensive Care
Med 31:476–479

7. Silverman HJ, Druml C, Lemaire F,
Nelson R (2004) The European Union
Directive and the protection of in-
capacitated subjects in research: an
ethical analysis. Intensive Care Med
30:1723–1729

8. Lemaire F (2004) A waiver of consent
for intensive care research? Intensive
Care Med 30:177–179

9. Smithline HA, Mader TJ, Crenshaw BJ
(1999) Do patients with acute med-
ical conditions have the capacity to
give informed consent for emergency
medicine research? Acad Emerg Med
6:776–780

10. Cassell EJ, Leon AC, Kaufman SG
(2001) Preliminary evidence of im-
paired thinking in sick patients. Ann
Intern Med 134:1120–1123

11. Cohen LM, McCue JD, Green GM
(1993) Do clinical and formal assess-
ments of the capacity of patients in the
intensive care unit to make decisions
agree? Arch Intern Med 153:2481–2485

12. Ferrand E, Bachoud-Levi AC,
Rodrigues M, Maggiore S, Brun-
Buisson C, Lemaire F (2001) Decision-
making capacity and surrogate designa-
tion in French ICU patients. Intensive
Care Med 27:1360–1364

13. Le Gall JR, Lemeshow S, Saulnier F
(1993) A new Simplified Acute Phys-
iology Score (SAPS II) based on
a European/North American multicen-
ter study. JAMA 270:2957–2963

14. Akkad A, Jackson C, Kenyon S,
Dixon-Woods M, Taub N, Habiba M
(2004) Informed consent for elective
and emergency surgery: questionnaire
study. BJOG 111:1133–1138

15. Williams BF, French JK, White HD
(2003) Informed consent during the
clinical emergency of acute myocardial
infarction (HERO-2 consent substudy):
a prospective observational study.
Lancet 361:918–922

16. Gammelgaard A, Mortensen OS,
Rossel P (2004) Patients’ perceptions of
informed consent in acute myocardial
infarction research: a questionnaire-
based survey of the consent pro-
cess in the DANAMI-2 trial. Heart
90:1124–1128

17. Yuval R, Halon DA, Merdler A,
Khader N, Karkabi B, Uziel K,
Lewis BS (2000) Patient comprehen-
sion and reaction to participating in
a double-blind randomized clinical trial
(ISIS-4) in acute myocardial infarction.
Arch Intern Med 160:1142–1146

18. Taub HA, Baker MT, Sturr JF (1986) In-
formed consent for research. Effects of
readability, patient age, and education.
J Am Geriatr Soc 34:601–606

19. Hekkenberg RJ, Irish JC, Rotstein LE,
Brown DH, Gullane PJ (1997) Informed
consent in head and neck surgery: How
much do patients actually remember?
J Otolaryngol 26:155–159

20. Flory J, Emanuel E (2004) Interven-
tions to improve research participants’
understanding in informed consent for
research: a systematic review. JAMA
292:1593–1601

21. Dreyfuss D (2005) Is it better to
consent to an RCT or to care? (“noth-
ing in excess”). Intensive Care Med
31:345–355

22. Truog RD (2005) Will ethical require-
ments bring critical care research to
a halt? Intensive Care Med 31:338–344

23. Emanuel EJ, Wendler D, Killen J,
Grady C (2004) What makes clinical re-
search in developing countries ethical?
The benchmarks of ethical research.
J Infect Dis 189:930–937



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


