Editorial

The Public Reaction to Double-Blind
Controlled Clinical Trials

The New York Times, October 3, 1999,
detailed the trials and tribulations of re-
search physicians who were not able to
enroll enough patients to proceed with
double blind studies. A double-blind con-
trolled therapeutic trial, using treatment
widely used for breast cancer and for ovar-
ian cancer was called off because over 100
medical institutions searching for 2.5 years
could not find the 285 patients needed.
They found 25. The major issue is whether
marrow transplants for treating breast and
ovarian cancer are of greater benefit than
standard chemotherapy alone. Since 1980
this treatment has been provided by many
private and university hospitals even
though these double-blind studies had not
been completed. This is not a criticism. The
vast majority of medical and surgical treat-
ments have never been put through the
double blind procedure. Medical research
purists who demand that every new treat-
ment be subjected to this test ought first
to examine their own bailiwick and subject
their own favorite treatments to the same
test and clean up their own field. Recently
five double blind experiments were com-
pleted and although the results showed
that the bone marrow treatment was no
better, physicians using the treatment
could not admit that it should no longer
be used. But the main issue was why pa-
tients with breast cancer and other forms
of cancer would not allow themselves to be
enrolled in these studies.

The main reason offered was that with
terminal illnesses patients will grasp at any
treatment which offers them some hope.
This is true and I agree with these patients
who make these decisions but it does not
really answer the question. Is it possible
that the public knows something about
these double-blind experiments that the
researchers do not know. Do these patients
know instinctively that these double-blind
experiments, the gold standard of modern

medicine, are perhaps best labeled as “fools
gold” standard, that they are unethical, that
they do not remove bias in the evaluation
of treatments and that they remove the
most essential element of any doctor-pa-
tient relationship, hope. Without hope pa-
tients have nothing, and in the treatment
of depression, as soon as they lose hope
they become immediate risks for suicide.

Another reason is that diseases are
difficult to define and samples from the
theoretical universal population are very
difficult to find. By the time each patient is
examined to see if they fit the parameters
of the study there are very few left who can
be entered into the trial. This was one of
the problems with the bone marrow trans-
plant trials. Thus in the trials testing drugs
to treat AIDS it is becoming increasingly
difficult to find patients who are not tak-
ing viamins and other complementary
therapies. Patients known to be taking vi-
tamins are not enrolled because it takes
away from the purity of the trial. Many pa-
tients do not tell their physicians.

I am qualified to examine seriously the
double blind method but I have no vested
interest in defending it. With Humphrey
Osmond we were the first psychiatrists to
run double blind experiments when we ex-
amined the therapeutic properties of vita-
min B; in the treatment of schizophrenia.
Between 1952 and 1960 we completed six
clinical trials. They all showed that adding
this vitamin doubled the recovery rates of
these patients. However we knew from sim-
ple previous clinical trials (pilot studies)
that this vitamin was effective and it was
amply confirmed on thousands of our pa-
tients I and my colleagues treated in
Canada and the United States. We did not
need the double blinds to conclude that the
treatment was effective, but we did need
them for more practical reasons. The re-
search statistician in Ottawa advised us
that we must conduct our experiments in
this way, with the implied threat that we
would not get any research funds if we did
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not. The method we were advised to use
became the modern gold standard.! To de-
clare today that the double-blind is not the
gold standard is like criticizing the Em-
peror for not wearing any clothes; it is one
of the major heresies of modern medical
science. At that time we had no experience
with this clinical design and hoped that it
was really the best way of testing drugs. We
also knew that it would be easier to receive
scientific acceptance of our conclusions if
the experiments were done this way. But
as we continued to work with them it be-
came clear that there were many errors in
the design. We were able to complete these
experiments simply because our patients
were captive patients in psychiatric wards
and had no say in how they were going to
be treated. These experiments could not
have been done with patients in the com-
munity who were free to cooperate or not.
Finally it became clear that in spite of the
fact we had done these experiments using
the double-blind method they were not ac-
ceptable because in those years long ago
psychiatrists did not believe that schizo-
phrenia was a biochemical disease. They
believed that it was psychosocial problem
caused by some malign influence in the
family (usually mother) or in the commu-
nity. They could not swallow the idea that
a psychosocial disease as complex as
schizophrenia, could possibly respond to a
simple vitamin, especially since they all
knew that no one in North America suf-
fered from a deficiency of vitamin Bs, or any
vitamins for that matter. I will discuss only
three issues:

(1) Is the double-blind a valid measure of
therapeutic response? Is it really the best
we have, the gold standard?

(2) Is it ethical?

(3) Does it remove bias?

1.The Gold Standard

In essence the double blind methods
consists of two components. It is a method
of selecting patients to be given the active
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compounds to be tested and the patients
to be used as a control. I do agree that we
have to compare the outcome of treatment
of any new therapy against the best results
that are found with the previous orthodox
or standard therapy. There are many ways
of doing so including using concurrent
groups, or using historical controls. But it
is important to have identical groups so
that proper comparisons can be made. I
agree the groups ought to be randomized
so that we can approach a more or less
condition of equality. I do not agree that
they have to be double-blind. The second
major element is the mathematical analy-
sis of the results which is based upon prob-
ability theory. I will consider the math-
ematical procedure first.

According to probability theory a phe-
nomenon to be investigated has to be in-
variant i.e. provided the same conditions
are present the results will always be the
same. This applies to gravity for example
which appears to be invariant. It can be
applied to dice which are manufactured
according to stringent standards so that
out of six tosses any one number will on
the average come up once. If these strict
manufacturing methods are not used the
dice are not trustworthy. But this criterion
can not be applied to any biological phe-
nomenon. A disease is not invariant. Epi-
lepsy described 2000 years ago is not de-
scribed in the same way today and uses
diagnostic techniques unheard of in the
past. Diseases change, the causes change
and the way they respond to treatment
changes. Thus one of the essential elements
of probability theory is not present in clini-
cal studies. The second element is that the
groups (they are called samples) truly rep-
resents the total population from which
they are drawn. This only approximates
being true in human studies when thou-
sands of cases are used and may not be true
even then. Thus the two main elements for
the theoretical basis for the double-blind
controlled methods are not present in dou-
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ble-blind controlled therapeutic trials. Sir
Lancelot Hogben,? analyzed the double-
blind in detail and it was his book which
brought to my attention these basic two
serious flaws in the theoretical basis of the
double blind.

In my opinion it may have some value
for certain conditions. It is not required for
diseases for which we have no effective
treatment. If no patients recover or very
few do, to the point that it is considered a
miracle when they do, then why bother?
Any treatment that will do better than that
should and will be used. For severe infec-
tious encephalitis I doubt that any physi-
cian would demand double-blind control-
led experiments when any treatment that
appears to be effective is available. It may
be most needed for conditions which do
not threaten life, which are relatively mild
and for which in most cases the natural
recovery rate is so high they are merely
inconvenient, for example, the common
cold. But for diseases like terminal cancer not
only do double-blinds not serve any useful
purpose they are in fact detrimental since
they remove hope and it is now well known
that hope is an important element in the
treatment of terminal cancer.

In 1970 the head of the M.D. Anderson
hospital in Texas invited me to present my
views about the use of double blinds to the
annual meeting of the National Cancer In-
stitute, USA, in Puerto Rico.* He told me
that he and his statistical advisors had
studied my criticism of the method* as
applied to cancer and had concluded that
I was right. He was under pressure from the
National Cancer Institute to conduct all
their trials with this method. I hope my
criticism of the method helped him resist
the pressure.

Today double-blinds are demanded
even for diseases for which there is no
known effective treatment. An example is
idiopathic thrombocytopenic purpura
(ITP). A few years ago, a university profes-
sor of medicine discovered that vitamin C
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cured this condition.’ Of the first eight he
treated all recovered. There was no known
cure, but when he submitted his article to
the New England Journal of Medicine it was
rejected because it had not been double
blind. I have treated two cases and both
recovered. Since there is no treatment why
would anyone demand that a placebo study
be done? The placebo recovery rate is well
known to be zero.

Do we have better methods? We do
and they go back to the dawn of medicine.
They are accurate clinical observations
made by ethical physicians who have no
vested interest in commercially developing
their compound. They promote their treat-
ment by reporting as accurately and as fre-
quently as possible what they have found,
keeping nothing secret and offering no se-
cret remedies. The next step is for physi-
cians of equal stature to repeat these open
clinical trials. If they find similar results
than the treatment is established. If they
do not, they must then get together and
find out exactly what each did so that they
establish out why they obtained divergent
results. When this is done frequently
enough the true value of their treatment
will become clear. Any new treatment for
the same disease will then have to be tested
in exactly the same way. If there is prelimi-
nary evidence that the new treatment is
better and certainly no worse than the
standard treatment, then a randomized, con-
trolled, open experiment can be conducted
and physicians can honestly advise their pa-
tients what they are going to do and assure
them that they will be no worse off and may
in fact be much better off. Hope is accentu-
ated, not washed out by the dishonesty of the
double blind. Many patients will still refuse
to cooperate and they must not be pressured.

2. Is It ethical?

In my opinion it is not for it introduces
into the therapeutic equation dishonesty.
Patients are sophisticated enough today to
know that they are not being advised hon-
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estly and physicians must feel very uncom-
fortable when they know they must lie.
How can they impart any sense of hope and
optimism when they know that the com-
pound they are giving those patients is a
useless placebo or some drug in which they
have no confidence? Many years ago I tried
to do a study on my private patients. I
wanted to compare the efficacy of a new
anti-depressant which was slightly differ-
ent from another one but was claimed to
be freer of side effects. I explained to each
patient what I hoped to do, advised them
they would not have to pay for the drugs
and cautioned them that if they had the
slightest reservation they must tell me so
that they would not be included in the trial.
I told them that they would be no worse
off and that they would have fewer side
effects. The required number agreed. But
over the next six months I discovered to
my surprise that the drop-out rate was
much greater than I had expected. These
patients voted with their feet. They lost
confidence in me because I was offering
them a new product and did not know
which one they would get and they refused
to participate. The drop-out rate from the
previous drug was not nearly as high as it
was in this attempt to do the double-blind.

3. Does it Remove Bias?

This is the most serious criticism, for
the main reason for using this method is
to remove bias on the part of the evaluator.
This is well known to investigators but they
turn a blind eye to it. Many have demanded
that no double-blind is conducted properly
unless a method is worked in to prove that
bias did not exist. Very few studies included
these controls on the blindness of the study.
It is almost impossible to prevent bias.
Many years ago an investigator told me
about his double-blind controlled experi-
ment to test the efficacy of intravenous
valium for patients who were drunk from
alcohol. He told me that the entire proce-
dure was double-blind. Then he added that
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the nurses giving the injection knew what
they were giving since the valium in the
fluid gave it slightly different visual prop-
erties and they could tell when what was
given by the way it swirled around in the
syringe. Yet this experiment was considered
double blind. The Lehmann Ban studies in
Montreal on the efficacy of niacin did not
use a hidden control. They called their
study double blind but it is impossible to
avoid knowing that when you flush you
must have gotten niacin and when you
don't flush you probably did not get it.

It is possible that a test may be very
good and accurate even though it does not
conform to certain rules. The double blind
test is not one of these. The double blind
has never been validated. It is a method
which became the gold standard with no
examination of whether it is valid, whether
it does what it is supposed to do. If it is the
gold standard, which standard are we talk-
ing about-the gold standard or the fools
gold standard?

Over the years I challenged many sup-
porters of the double blind to explain why
these validation experiments were not con-
ducted. They simply ignore the question.
The gold standard for modern clinical test-
ing of drugs is based upon a series of hy-
pothesis, none of which have been sup-
ported by valid research data. Why do we
still use it?

I think the women who refused to
participate in the breast cancer trial were
correct and ought to be congratulated.
Rather than questioning their motives
and education to determine why they
refused, I suggest that the investigators
examine their own values and beliefs
carefully and objectively and leave aside
all matters such as getting papers ac-
cepted for publication or getting research
grants. Perhaps one day the New York
Times will give equal space to the ques-
tion Why do investigators persist in us-
ing a clinical design that is so prone to
error as the double-blind?
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Discussion

A major criticism of the double-blind,
which is usually not discussed, is that it
often shows compounds to be not effective
when in fact long usage has shown that
they are effective. The best examples are the
early double-blind experiments which
showed that L-dopa was not therapeutic for
Parkinson’s disease. A more recent exam-
ple just appeared in which it is shown that
imipramine is no more effective than pla-
cebo in treating depression. Physicians and
psychiatrists know from long usage that
this anti depressant does have anti-depres-
sant properties.

Kapser, Moller, Montgomery and
Zondag’ reported on a well designed double-
blind, therapeutic trial comparing imi-
pramine, fluvoxamine and placebo on 338
depressed patients with five North Ameri-
can centers cooperating. Their conclusion
was “Fluvoxamine but not imipramine was
significantly superior to placebo in severely
depressed patients” and “No significant im-
provement was observed with imipramine”

Modern attempts are being made to
bypass the double-blind method by using
what is called meta analysis. With this tech-
nique single studies which are considered
inadequate alone are simply lumped to-
gether into a large statistical table using
mathematical tricks and then conclusions
are drawn from these.

The powerful adherence to this flawed
methodology reminds me of a meeting I
attended in Prague about 30 years ago. This
was the first international meeting held in
Czechoslovakia during the communist re-
gime. Most speakers were from the com-
munist controlled countries. As each
speaker presented his report I was struck
by a uniformity in the structure of their
presentation. Each began with a statement
that communism was of course the supe-
rior system. Then they would report their
medical or scientific findings. Finally after
their conclusion they would finish by stat-
ing that their conclusions proved the su-
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periority of the communistic system. I
turned to one of my neighbors and asked
him bluntly what was going on. He an-
swered cynically, “They have to live.” Do our
modern users of the double blind have the
same fear that they will not survive?
Communism was overthrown and I am
certain the same scientist today would
present papers that are very much like the
ones presented by western scientists. Isn't
it about time we forced all the defenders of
the double-blind to stop bowing to the
double-blind methodology, to seriously
have another look, to let us know why they
insist on using a method that has never
been validated and which contains so many
inherent defects that it is probably one of
the worst ways of doing clinical experi-
ments? I must make clear I am not against
controlled experiments. These are essential
but they do not have to be double-blind
and they must take into account the many
errors generated by sampling techniques.
An example of a recent major trial which
in my opinion should never have been pub-
lished is the Finnish double-blind control-
led experiments using as subjects heavy
drinkers and smokers. The effect of beta
carotene and vitamin A was studied using
randomized groups. The randomization
was not good and the group given beta
carotene had been smoking on average one
more year than any of the other three
groups. The authors found that the beta
carotene group had slightly more patients
with lung cancer but that these results were
not statistically significant. In fact, the fact
they had been smoking one year more prob-
ably did make a difference since lung can-
cer is progressive and may take years to
fully develop. They should have concluded
only that the beta carotene did not inhibit
the development of cancer. Yet they allowed
the conclusion to be used widely that beta
carotene increased the incidence of lung
cancer. There were many other points about
their design which have been severely criti-
cized by others. The public not being aware
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of the niceties of this statistical technique
assumed simply that beta carotene increased
the incidence of lung cancer.

In my opinion the double blind method
best serves not the interests of science or
medicine, but the interests of editors of jour-
nals, scientists who know their papers will
be rejected if they are not double-blinded,
drug companies who are forced to use them
at enormous cost, those who evaluate re-
search grant applications, and civil servants
who have to rule on whether new drugs can
be released to market, for the double blind
removes the need to really think about the
clinical results. All is left to the holy P<0.05.
The P< 0.05 actually decides whether drugs
will be released. And P<0.05 can be obtained
if the samples are increased in size until
these statistical significant but clinical arti-
facts are obtained.

14, No. 4, 1999

References

1.

184

Clancy], Hoffer A, Lucy J, Osmond H, Smythies
J, Stefaniak B: Design and planning in psychi-
atric research as illustrated by the Weyburn
Chronic Nucleotide Project. Bull Men Clinic,
18:147-153, 1954.

Hogben L. Statistical theory. The relationship
of probability, credibility and error. Allen &
Unwin Ltd. London, 1957

Hoffer A: Symposium on statistical aspects of
protocol design. Discussion. Cancer Clinical
Investigation Review Committee, San Juan,
Puerto Rico, 224-229, Dec. 9-10, 1970.

Hoffer A: A theoretical examination of double-
blind design. Can Med Assoc ], 97:123-127,1967.
Hoffer A: Vitamine C En purpura thrombo-
cytopenica.Orthomoleculaire, Holland, 259-261,
Dec. 1989.

Kasper, S.Moller HJ, Montgomery SA, Zondag
E: Antidepressant efficacy in relation to item
analysis and severity of depression: a placebo
controlled trial of fluvoxamine versus imi-
pramine. Int Clin Psychopharmacol 90, Spp 4,
3-12, 1995




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice




