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Abdominal pain, nausea and vomiting are a common reason for 

admission to a medical ward. In our patient with recurrent symptoms, 

the medical history suggested a little known condition.
A man in his 30s was admitted to the medical
ward with nausea, retching, vomiting and
abdominal pain. Seven years previously he
had been admitted with stabbing retroster-
nal pain that worsened with intake of food
and drink. At that time a small hiatus hernia
of 1 – 2 cm and a small protrusion down
towards the Z line were demonstrated. Over
the following years the patient was admitted
several times with corresponding sym-
ptoms. During the last admission it appea-
red that he smoked marijuana once a week.
On examination on admission the patient
had epigastric pain, he was sweating, felt
nauseated and vomited green fluid. He had
a lean stature. His blood pressure was 140/
90 mm Hg, pulse 48 and the temperature
measured in his ear was 35.4 °C. There was
slight tenderness on light palpation in the
epigastrium. There was no diarrhoea, he had
had a normal bowel movement the same
morning. His medication was pantoprazole
40 mg  1. He had smoked marijuana on the
day before admission.

Pantoprazole infusion was started. He
had metabolic acidosis with base excess
(BE) – 9.0 mmol/l (–3 – 3 mmol/l) and lactate
5.1 mmol/l (0.5 – 2.2 mmol/l) but the circula-
tion was not affected. Blood tests showed
a haemoglobin of 17.7 g/100 ml (13.4 – 17.0
g/100 ml), leukocytes 12.9  109/l (3.7 – 10.0
 109/l), potassium 4.9 mmol/l (3.5 – 4.4
mmol/l) and glucose 8.4 mmol/l (4.2 – 6.3
mmol/l). The serum ethanol was negative.
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The other blood tests showed no significant
abnormalities.

After receiving the results of the blood
tests, the patient was re-examined in the
ward. He had extreme motor restlessness,
was sweating, felt nauseated, retched and
had abdominal pain. Shortly afterwards he
took a shower. After the shower he had no
symptoms and was in good general condi-
tion and the clinical examination was nor-
mal. He admitted to smoking marijuana
daily during the week before admission, but
denied intake of other intoxicants including
ethanol. Further, he said that he felt much
better sitting in the shower, and that when
he had similar symptoms he might shower 4
to 5 times a day. Not long after showering in
the ward, the patient’s symptoms returned.
Analgesics and antiemetics had little effect.

On account of the metabolic acidosis, his
urine was tested for ketones, and the
osmolality and anion gaps were calculated.
There were ketones in his urine. It was sus-
pected that the ketonuria was due to inade-
quate nutrition. The osmolality gap was nor-
mal, but there was an anion gap of 20.1,
which was attributed to the increased level
of lactate and ketones. The reason for the
increased lactate was not clear, but it may
have been caused by muscular twitching/
muscle activity. Porphyrins, porphobilino-
gen and -aminolevulinic acid in the urine
were analysed, but the results were not
available until after discharge when they
were normal.

The symptoms were intuitively inter-
preted as probably related to intoxication.
We were uncertain whether this could be
normal abstinence as the patient had brady-
cardia, although this could also be due to
increased parasympathotonia in connection
with vomiting. A Google search using
«cannabis» and «hyperemesis» revealed a
description of cannabinoid hyperemesis that
was relieved by compulsive bathing (1).

As his condition was still considered to be
unresolved, CT of the abdomen and pelvis
was carried out a little less than eight hours
after admission, with a question of intestinal
obstruction, ischaemic intestine or other
aetiology of acute abdominal pain and vomi-
ting. No abnormalities were found. Arterial
blood gas analysis a little over 12 hours after
admission showed that the pH and lactate
had returned to normal, but there was still a
slight base excess and mild hypocapnia, but
normal oxygen values. The abdominal pain,
nausea and retching diminished gradually.
Two days after admission the patient was
much better and wanted to leave, but remai-
ned in the ward for five days. A gastroscopy
was performed with normal findings. When
he was discharged he was feeling much bet-
ter, though he still complained of nausea. He
was told that we suspected cannabinoid
hyperemesis. We recommended him to stop
smoking marijuana.

Since then, over a year since he was admit-
ted, we have been in touch with him by tele-
phone several times. He has not managed
to stop using marijuana, but says that his
consumption is considerably reduced. His
symptoms have not recurred. In the tele-
phone conversations he explained his sym-
tomatology in greater detail, and said that he
had been smoking marijuana daily for 16 to
17 years. During these years, he has periodi-
cally isolated himself at home and smoked
marijuana and drunk coffee with minimal
food intake. He described that this behaviour
evoked nausea, vomiting and abdominal
pain with the feeling that his intestines were
twisting, often accompanied by bouts of
sweating – and relief of symptoms by a hot
shower. He denied polydipsia. During
periods before and during episodes of sym-
ptoms he has not tried to reduce his mari-
juana smoking.

Discussion
Cannabis is a generic term for intoxicants,
for example hashish and marijuana, made
from the plant Cannabis sativa or hemp. The
active substance in cannabinoids from
C. sativa is 9-tetrahydrocannabinol (9-
THC). 9-THC binds itself to the membrane
receptors CB1 and CB2. CB1 receptors are
localised in central and peripheral neurones,
and also in the enteric nervous system in the
digestive tract. CB2 receptors are involved in
immune functions and are expressed in plas-
ma cells and macrophages, but are also
found in areas of the brain connected with
emesis (2).

The effects of cannabis in humans include
mood changes (euphoria and dysphoria),
impaired awareness, disturbed ability to
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perceive, cognitive and psychomotor chan-
ges, tachycardia and conjunctival injection.
Some of the effects of cannabinoids may be
useful for medical treatment, for example
the antiemetic and analgesic effects.

The cannabinoid hyperemesis syndrome
was first described in 2004, when clinical
observations led to a desire to investigate the
connection between chronic cannabis abuse
and cyclic vomiting (3). We have found 24
articles with case histories and collections of
case histories that deal with the cannabinoid
hyperemesis syndrome – 13 of these are
from 2009 – 2010. The manifest disease pic-
ture is often preceded by a long prodromal
period with nausea, vomiting and often loss
of weight. During the course of the disease,
hyperemesis develops accompanied by nau-
sea, sweating, colic-like abdominal pain and
polydipsia. A special acquired bathing be-
haviour has also been observed, the sym-
ptoms are relieved in the course of a few
minutes by a hot bath or shower. Hospitali-
sation usually occurs when there is no more
hot water or when there is general bodily
weakness because of vomiting. The vomi-
ting is intractable and refractory to antieme-
tic medication (3).

The condition improves after 24 – 48
hours with intravenous fluid therapy, but
sometimes lasts for several days (4). The
syndrome is seen in chronic, daily and con-
siderable abuse for several years (often can-
nabis abuse for 10 to 20 years) and may thus
be dose dependent (3, 5, 6). The incidence of
cannabinoid hyperemesis is not known. In a
collection of case histories by Soriano-Co
and colleagues from the William Beaumont
Hospital in Michigan, USA, with 1,065 beds
and about 60,000 admissions per year, refer-
ence is made to eight diagnosed cases in the
course of eight months (5). The symptoms
are described as being chronically recurrent,
with new attacks after weeks or months with
persistent use of cannabis. The only known
treatment is to stop using cannabis. Sontine-
ni and colleagues have suggested criteria for
the clinical diagnosis of the cannabinoid
hyperemesis syndrome (frame 1) (7). The
reason why the syndrome was not known
until 2004 may be increased availability and
higher global use in recent years, as well as
the fact that cannabis has become stronger
with a higher level of 9-THC (6).

It is not known why some cannabis users
develop the syndrome while others who
smoke just as much for a long time do not
develop the syndrome. There is no evidence
to suggest that the syndrome is due to multi
drug abuse as this has been investigated by
toxicological screening tests in other pub-
lished descriptions of case histories. Even so
it is unfortunate that we failed to examine
the urine for cannabinoids or other intoxi-
cants. This was because the patient had
already admitted to smoking marijuana and
denied intake of other intoxicants. 9-THC
is excreted as 9-THC acid, which can be

demonstrated in urine in chronic abusers of
cannabis for several weeks after the most
recent intake (8). Urine analysis can be use-
ful in patients with similar symptoms who
deny use of intoxicants.

Byrne and colleagues have expressed
scepticism about the syndrome (9). In 2008,
Izzo & Camillieri argued that the condition
was caused by cannabis abstinence (2).
There is solid documentation demonstrating
the existence of a cannabis abstinence syn-
drome (10). It has now been suggested that
cannabis abstinence should be included in
the Diagnostic and Statistical Manual of
Mental Disorders (DSM)-5. However, none
of the patients in the original description of
the cannabinoid hyperemesis syndrome had
wanted or tried to stop using cannabis before
they became ill, on the contrary many
increased their consumption (3). This was
also true of our patient.

The mechanism behind the syndrome is
not known. Cannabinoids have a long half
life, are lipophilic and bind themselves to
cerebral fat, and regular use may lead to
accumulation and toxicity (3). Cannabis can
also affect the hypothalamus via CB1 recep-
tors and thus disturb normal thermoregula-
tion (1, 3). 9-THC leads to dose-dependent
hypothermia in mice (11). In none of the ca-
ses where the body temperature is mentio-
ned, have there been strikingly high or low
temperatures. Our patient had an ear tempe-
rature of 35.4 °C and has explained that he
developed increased sweating and chills
during his episodes of symptoms. Since the
intake of cannabis has traditionally been
associated with antiemetic properties, the
syndrome is apparently a paradox – however
some patients who are given cannabis as an
antiemetic or appetite stimulating remedy
may experience nausea, vomiting and abdo-
minal pain (1).

The most characteristic feature of the syn-
drome is perhaps the bathing behaviour. It is
not known why hot baths relieve the sym-
ptoms. Various suggestions have been put
forward to explain this. Chang & Windish
suggest that the brain reacts to reduced core
body temperature caused by the hypother-
mic action of cannabis or that the patient
attempts to increase skin temperature be-
cause of direct action of 9-THC on the CB1-
receptors in the hypothalamus, and that this
is not necessarily is a response to reduced
core body temperature (1). Patterson and
colleagues consider that CB1-mediated
vasodilatation in the visceral region contri-
butes to the symptoms and that a hot shower
leads to a redistribution of blood to the skin
and therefore relieves symptoms (12).

It has also been shown that cannabinoid
receptor agonists delay stomach emptying and
intestinal transit. This can explain some of the
symptoms, however gastric retention was not
described on endoscopy of our patient.

There is a discussion of possible explan-
ations of the syndrome in a review article by

Darmani. Cannabis contains 60 substances
with a cannabinoid structure, so that it could
be one or more of these and not 9-THC that
causes vomiting. Moreover, genetic diffe-
rences in the cytochrome P-450 system may
lead to accumulation of cannabinoid metab-
olites that can in turn lead to vomiting in
some individuals. It is also possible that 9-
THC has a paradoxical biphasic emetic/anti-
emetic effect and can act both as a partial
agonist and as an antagonist. Chronic expo-
sure to cannabis can also lead to desensitiza-
tion and reduction in receptor density, which
can threaten endocannabinoid receptor inhi-
bition, resulting in increased tendency to
vomit. Some individuals may be extra sensi-
tive to the stimulating effect of 9-THC on
the liberation of endocannabinoids and
inflammatory substances, for example ara-
chidonic acid, which may have a pro-emetic
effect (13).

In brief: The cannabinoid hyperemesis
syndrome is a relatively recently described
clinical picture with unknown pathogenesis.
Some have wondered whether the clinical
picture described in this syndrome is a con-
sequence of cannabis abuse. The condition
may be under-diagnosed and may also occur
more frequently in the future, as the abuse of
cannabis has increased in Norway. Clini-
cians should therefore be aware of the con-
dition and the possibility of cannabinoid
hyperemesis should be considered when
evaluating patients with (cyclic) vomiting
and abdominal pain of unknown origin.
Knowledge of the syndrome leads to avoid-
ance of extensive evaluation and unneces-
sary repetitions of the same examinations.
The case history also illustrates the benefit
of rapidly available medical information via
the Internet in patients with unclear condi-
tions (14).

Frame 1

Suggested criteria for the cannabinoid 
hyperemesis syndrome (7)

■ Essential for the diagnosis
–   Regular use of cannabis for several 

years

■ Main clinical features of the syndrome
–   Considerable nausea and vomiting
–   Vomiting with a cyclic pattern for 

months
–   Improvement of the symptoms after 

stopping use of cannabis

■ Supplementary findings
–   Relief of symptoms by compulsive 

bathing/showering in hot water
–   Colic-like abdominal pain
–   No sign of cholecystitis or pancrea-

titis

>>>
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The patient has given permission for the article to
be published.

Øystein Brenna, MD (born 1975)
is a specialist registrar at the Medical Clinic, 

Department of Digestive and Liver Diseases.

Reported conflicts of interest: None declared.

Knut Aasarød, MD, PhD (born 1950)
is Head of the Department of Kidney Diseases.

Reported conflicts of interest: None declared.

Bjørn I. Gustafsson, MD, PhD (born 1965)
is a Senior Consultant at the Department of 

Digestive and Liver Diseases. He is a researcher 

at the Institute of Cancer Research and Mole-

cular Biology and leader of the Norwegian 

Gastroenterology Association.

Reported conflicts of interest: None declared.

References
1. Chang YH, Windish DM. Cannabinoid hyperemesis 

relieved by compulsive bathing. Mayo Clin Proc 
2009; 84: 76 – 8.

2. Izzo AA, Camilleri M. Emerging role of cannabi-
noids in gastrointestinal and liver diseases: basic 
and clinical aspects. Gut 2008; 57: 1140 – 55.

3. Allen JH, de Moore GM, Heddle R et al. Cannabi-
noid hyperemesis: cyclical hyperemesis in associ-
ation with chronic cannabis abuse. Gut 2004; 53: 
1566 – 70.

4. Sullivan S. Cannabinoid hyperemesis. Can J Gas-
troenterol 2010; 24: 284 – 5.

5. Soriano-Co M, Batke M, Cappell MS. The cannabis 
hyperemesis syndrome characterized by persist-
ent nausea and vomiting, abdominal pain, and 
compulsive bathing associated with chronic mari-
juana use: a report of eight cases in the United 
States. Dig Dis Sci 2010; 55: 3113 – 9.

6. Wild K, Wilson H. Cannabinoid hyperemesis. BMJ 
Case Reports 2010; doi: 10.1136/bcr.01.2010.2605.

7. Sontineni SP, Chaudhary S, Sontineni V et al. Can-
nabinoid hyperemesis syndrome: clinical diagno-
sis of an underrecognised manifestation of chronic 
cannabis abuse. World J Gastroenterol 2009; 15: 
1264 – 6.

8. Khiabani HZ, Mørland J. Cannabis og cannabi-
noider som legemidler. Tidsskr Nor Lægeforen 
2007; 127: 579 – 82.

9. Byrne A, Hallinan R, Wodak A. «Cannabis hyper-
emesis» causation questioned. Gut 2006; 55: 132.

10. Ashton CH. Pharmacology and effects of cannabis: 
a brief review. Br J Psychiatry 2001; 178: 101 – 6.

11. Hayakawa K, Mishima K, Hazekawa M et al. Can-
nabidiol potentiates pharmacological effects of 
Delta(9)-tetrahydrocannabinol via CB(1) receptor-
dependent mechanism. Brain Res 2008; 1188: 
157 – 64.

12. Patterson DA, Smith E, Monahan M et al. Cannabi-
noid hyperemesis and compulsive bathing: a case 
series and paradoxical pathophysiological expla-
nation. J Am Board Fam Med 2010; 23: 790 – 3.

13. Darmani NA. Cannabinoid-induced hyperemesis: 
a conundrum – from clinical recognition to basic 
science mechanisms. Pharmaceuticals 2010; 3: 
2163 – 77.

14. Greenwald R. … And a diagnostic test was perfor-
med. N Engl J Med 2005; 353: 2089 – 90.

Received 9 September 2010, first revision submit-
ted 17 November 2010, approved 17 March 2011. 
Medical editor: Lars Frich.
2136 Tidsskr Nor Legeforen nr. 21, 2011; 131



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /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 150
  /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 150
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


