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Abstract
Background and Aim Helicobacter pylori (H. pylori)
bacteria convert urea to ammonia, which has been
implicated in causation of hepatic encephalopathy in
patients with liver cirrhosis. The role of H. pylori
infection in causation of minimal hepatic encephalopathy
(MHE) has not been well studied. We looked at the
relationship of H. pylori infection with MHE and hyper-
ammonemia in patients with liver cirrhosis and the effects
of anti-H. pylori treatment in patients with MHE and H.
pylori infection.
Methods Patients with liver cirrhosis underwent psycho-
metric tests for detection of MHE, rapid urease test to look for
evidence of H. pylori infection and measurement of fasting
blood ammonia levels. Patients with MHE were treated with
triple-drug anti-H. pylori treatment for one week. Rapid
urease test, blood ammonia levels, and psychometric tests
were repeated four weeks after treatment.
Results H. pylori infection was found more often in
patients with MHE (63%) than in those without MHE
(37%). Blood ammonia levels were significantly higher in
patients with MHE than those without. After H. pylori
treatment in patients with MHE, blood ammonia levels
showed a significant decline and psychometric test results
returned towards normal.

Conclusion In patients with liver cirrhosis, there is a
significant association between H. pylori infection and
MHE. Anti-H. pylori therapy results in reduction in blood
ammonia levels and improvement in MHE.
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Introduction

Patients with cirrhosis are prone to hepatic encephalopathy.
In addition, some patients have minimal hepatic encepha-
lopathy (MHE), which is not discernible at clinical
examination but can be detected using sensitive tests of
coordination, such as number connection tests (NCT),
figure connection test (FCT) and line tracing test, electro-
encephalography and visual, auditory, and somatosensory
evoked potentials [1]. NCT and FCT have been shown to
be sensitive tests for detection of MHE [2]. The most
common biochemical abnormality in patients with chronic
hepatic encephalopathy is hyperammonemia [3, 4]. Elevated
blood ammonia levels have also been implicated in the
causation of MHE [1].

Helicobacter pylori bacteria are rich in urease enzyme
and are known to produce ammonia from urea that is
rapidly absorbed from gastric lumen into circulation.
Infection with these bacteria has been shown to be
associated with elevated blood ammonia levels and recur-
rent attacks of overt hepatic encephalopathy [5]. Eradica-
tion of H. pylori infection has been shown to be associated
with reduction in blood ammonia levels [6–9] and
improvement in hepatic encephalopathy [5, 6]. However,
the role of H. pylori in causation of MHE has not been
studied in detail.
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The current study was undertaken to find the prevalence
of MHE in patients of cirrhosis and to establish the
correlation between the presence of H. pylori infection
and hyperammonemia in these cases and to study the
effects of anti-H. pylori treatment in patients of MHE.

Methods

Subjects

Patients of suspected cirrhosis of liver were subjected to
ultrasound and endoscopic examination. Those with ultraso-
nographic findings of chronic liver disease and esophageal
varices on endoscopic examination were included in the study
after obtaining a written informed consent in accordance with
the recommendations of the institutional ethics committee.
Those with history of recent upper gastrointestinal bleeding,
overt hepatic encephalopathy (based on clinical examination),
neurological illness, poor vision, and with history ofH. pylori
eradication treatment within the previous three months were
excluded. Of the 210 patients with liver cirrhosis screened,
145 had one or more exclusion criterion; the study thus
included 65 patients. Biochemical tests and psychometric
tests were performed initially on all patients included in the
study. Patients with abnormal results on two or more
psychometric tests were taken as having MHE.

Laboratory investigations

All study patients underwent routine hematological and
biochemical investigations (as guided by clinical condition),
HBsAg, anti-HCV, and ultrasonography. Ascitic fluid, if
present, was examined. In addition, a fasting venous blood
specimen was collected in EDTA and ammonia level in the
plasma was measured using the Menagent Ammonia Test Kit
II (Menarini Diagnostic, Firenze, Italy). In this technique,
ammonia combines with alpha-oxoglutarate and NADH in the
presence of glutamate dehydrogenase to yield glutamate and
NAD+; a decrease in absorbance at 340 nm is measured and
is proportional to plasma ammonia concentration. All
patients also underwent an upper gastrointestinal endoscopy
and a rapid urease test (Delta West, Bentley, Australia) on an
antral biopsy; a color change from yellow to red at one hour
was taken as evidence of H. pylori infection.

Psychometric tests

All patients underwent NCT, FCT and line tracing test.
Before the actual tests, the procedure was explained and
demonstrated, and a dummy run was done, which was not
taken into account. Time taken for completion of each test
and the number of errors were recorded. Normative values

for psychometric test results were obtained from 200
normal control subjects.

Treatment and follow up

Patients with MHE (irrespective of H. pylori status) received
a triple anti-H. pylori therapy (clarithromycin 250 mg,
lansoprazole 30 mg, and tinidazole 500 mg, each twice
daily) for one week along with lactulose. Fasting blood
ammonia level and psychometric tests were repeated four
weeks after completion of anti-H. pylori treatment. Patients
with H. pylori infection also underwent a repeat endoscopic
examination at this time to ascertain their H. pylori status.

Statistical analysis

Data were analyzed using mean (standard deviation),
Chi-square test, and student’s ‘t’ test.

Results

Baseline data

Cut-off values for psychometric tests based on 200 healthy
control subjects are shown in Table 1. Based on results of the
psychometric tests, 35 (54%) of the 65 patients with liver
cirrhosis had MHE. Clinical and demographic characteristics
of the study patients are shown in Table 2. Hepatitis B virus
infection was the most common (37%) cause of cirrhosis. In
the study group, most patients were in Child-Pugh class A
(26%) or B (57%); most patients in Child-Pugh class C who
were screened fulfilled one or more exclusion criteria.
Presence of MHE had no significant relationship with age,
sex, Child-Pugh grade, and cause of cirrhosis (Table 2).

H. pylori infection was found in 22 (63%) of 35 patients
with MHE and 11 (37%) of 30 patients without MHE (p<
0.001). Fasting blood ammonia level were significantly
higher in patients with MHE (1.66 [0.35] μg/mL) than in
those without (1.07 [0.24] μg/mL; p<0.001). Among
patients with MHE, fasting blood ammonia levels were
significantly higher in patients who tested positive for H.

Table 1 Psychometric test results in 200 healthy subjects and cut-offs
based on these

Test Time taken for
test completion (sec)

Upper cut-off
value (sec)

Number connection test 39–65 65

Figure connection test 65–99 100

Line tracing test 19–39 35
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pylori (1.80 [0.34] μg/mL) than in those who tested
negative (1.39 [0.14] μg/mL; p<0.001).

Effect of anti-H. pylori treatment on blood ammonia
and psychometric tests

Patients of MHE received a one-week triple anti-H. pylori
treatment. Blood ammonia levels in patients with MHE,
with and without H. pylori infection, before and after
treatment are shown in Table 3. Patients with MHE and H.
pylori infection showed a significant reduction in blood
ammonia levels after anti-H. pylori treatment (p<0.001).

Table 4 shows the changes in psychometric tests in
patients with MHE after treatment. There was a significant
reduction in the time taken to complete the psychometric
tests after anti-H. pylori treatment. Of 35 patients with
MHE before treatment, 15 (43%) did not have MHE after
anti-H. pylori treatment.

Of the 22 patients with MHE and H. pylori infection before
treatment, repeat endoscopy was done in 15 cases who
consented; of these 15 patients, 14 tested negative forH. pylori.

Discussion

In the current study, we found that H. pylori infection was
more common in patients with liver cirrhosis and MHE
than in those with liver cirrhosis but no MHE. Patients with
evidence of MHE on psychometric tests had significantly
higher ammonia levels than those without MHE. Moreover,
the blood ammonia levels in patients with MHE and H.
pylori infection were significantly higher than in those with
MHE but no H. pylori infection. These finding support a
possible role for infection with these bacteria in the
causation of MHE.

Ammonia has been one of the most widely studied
etiological factors in the pathogenesis of hepatic encephalop-
athy [10]. About half of the ammonia produced in the intestine
is synthesized by luminal bacteria, with the remainder coming
from dietary protein and glutamine. H. pylori are rich in
urease and can produce ammonia from urea. Previous studies
have shown that ammonia levels in gastric juice were higher
in patients with liver cirrhosis who had H. pylori infection
than in those who did not have such infection [11]. Infection
with these bacteria has also been shown to be associated with

Characteristic Patients screened
(n=210)

Patients enrolled
(n=65)

MHE
(n=35)

NMHE
(n=30)

Male: Female 152:58 50:15 25:10 25:5

Mean age (years) 37.4 35.5 35.7 34.6

Child-Pugh class

A 36 17 8 9

B 111 37 19 18

C 63 11 8 3

Varices

Yes 164 35 20 15

No 46 30 15 15

Etiology

Alcohol 42 12 7 5

Hepatitis B virus 86 24 13 11

Hepatitis C virus 18 10 4 6

Alcohol + hepatitis B 5 2 1 1

Others 59 17 10 7

Table 2 Clinical and demo-
graphic characteristics of study
patients

MHE Minimal hepatic encepha-
lopathy (abnormal results in at
least two abnormal psychomet-
ric tests), NMHE No minimal
hepatic encephalopathy

Table 3 Pre-treatment and post-treatment fasting blood ammonia
level in H. pylori-positive and H. pylori-negative patients with
minimal hepatic encephalopathy

H. pylori status Blood ammonia levels (μg/mL) p-value

Pre-treatment Post-treatment

Positive (n=22) 1.80 (0.34) 1.18 (0.27) <0.001

Negative (n=12) 1.39 (0.14) 1.16 (0.16) <0.001

Data are as mean (SD)

Table 4 Results of psychometric tests before and after treatment for
H. pylori infection in patients with minimal hepatic encephalopathy

Psychometric test Pre-treatment Post-treatment p-value

Number connection
test (sec)

86 (15) 75 (15) <0.001

Figure connection
test (sec)

127 (19) 110 (21) <0.001

Line tracing test (sec) 48 (13) 39 (12) <0.001

Data are as mean (SD)
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elevation of blood ammonia levels and recurrent attacks of
overt encephalopathy [5]. However, some other studies have
failed to find a significant difference between fasting venous
blood ammonia concentrations in patients with H. pylori
infection and those without [12].

Furthermore, we found a significant reduction in blood
ammonia levels in both H. pylori-positive and H. pylori-
negative patients with MHE after triple-drug anti-H. pylori
treatment for one week. This reduction was more marked in
patients with H. pylori infection. This finding indicates that
H. pylori may contribute to the development of hyper-
ammonemia in patients with liver disease and MHE. The
role of H. pylori in the pathogenesis of hyperammonemia
has been shown in previous studies which showed a
reduction in blood ammonia levels after eradication of H.
pylori infection [6, 13]. However, some other studies have
failed to show an association between H. pylori infection
and hepatic encephalopathy [14–16].

We found a reduction in blood ammonia levels following
anti-H. pylori treatment not only in patients with MHE who
had H. pylori infection, but also in those who did not have
the infection. The reduction in blood ammonia in the latter
group may be explained by inhibition of the intestinal flora
with anti-H. pylori drugs. This effect of anti-H. pylori drugs
on intestinal flora would have been expected to be similar
in patients with and without H. pylori infection. Thus, our
finding of a greater improvement in blood ammonia levels
in patients with H. pylori infection than in those without
this infection appears to indicate that H. pylori infection
contributed at least partially to high blood ammonia
production in these patients.

The reduction in blood ammonia levels following
treatment with anti-H. pylori drugs was associated with
resolution of MHE in 15 of our 35 patients with MHE.
Normalization of psychometric tests with reduction in
blood ammonia levels has been reported previously, and
suggests a role of hyperammonemia in the pathogenesis of
MHE [17].

In conclusion, data from our study suggest that H.
pylori infection plays a role in the causation of MHE in
patients with liver cirrhosis, and that eradication of this
infection may help ameliorate the manifestations of this
complication.

References

1. Mullen KD, Dasarthy S. Hepatic Encephalopathy. In: Schiff ER,
Sorrell MF, Maddrey WC, eds. Schiff’s Disease of the Liver. 8th
ed. Philadelphia: Lippincott-Raven; 1990. p. 545–81.

2. Butterworth RF. Complications of cirrhosis III: Hepatic Encephalop-
athy. J Hepatol. 2000;32 Suppl 1:171–86.

3. Quero JC, Schalm SW. Subclinical hepatic encephalopathy. Semin
Liver Dis. 1996;16:321–8.

4. Dhiman RK, Saraswat VA, Verma M, et al. Figure connection test:
a universal test for assessment of mental state. J Gastroenterol
Hepatol. 1995;10:726–31.

5. Gubbins GP, Moritz TE, Marsano LS, et al. The Veterans
Administration Cooperative Study Group No. 275. Helicobacter
pylori is a risk factor for hepatic encephalopathy in acute alcoholic
hepatitis: The ammonia hypothesis revised. Am J Gastroenterol.
1993;88:1907–9.

6. Miyaji H, Ito S, Azuma T, et al. Effect of Helicobacter pylori
eradication therapy on hyperammonaemia in patients with liver
cirrhosis. Gut. 1997;40:726–30.

7. Ito S, Miyaji H, Azuma T, et al. Hyperammonaemia and
Helicobacter pylori. Lancet. 1995;346:124–5.

8. Quero JC, Hartmann IJC, De Rooij F, et al. Hyperammonamia and
Helicobacter pylori. Lancet. 1995;346:713–4.

9. Plevris JN, Morgenstern R, Hayes PC, Bouchier IAD. Hyper-
ammonaemia in cirrhosis and Helicobacter pylori infection.
Lancet. 1995;346:1104.

10. Mousseau DD, Butterworth RF. Current theories on the patho-
genesis of hepatic encephalopathy. Proc Soc Exp Biol Medi.
1994;206:329–44.

11. Rilandi V, Zullo A, Diana F, Capocaccia L. Helicobacter pylori,
Hyperammonemia and hepatic encephalopathy: is there a corre-
lation? Am J Gastroenterol. 1997;92:723–34.

12. Vásconez C, Elizalde JI, Llach J, et al. Helicobacter pylori
hyperammonemia and subclinical portosystemic encephalopathy:
Effects of eradication. J Hepatol. 1999;30:260–4.

13. Quero JC, Hartmenn IJ, De Rooij F, Wilson JH, Schalm SW.
Hyperammonaemia and Helicobacter pylori. Lancet. 1995;346:713–
4.

14. Calvet X, Navarro M, Gill M, et al. Seroprevalence and
epidemiology of Helicobacter pylori infection in patients with
cirrhosis. J Hepatol. 1997;26:1249–54.

15. Rossle M, Haag K, Ochs A. et al. Helicobacter pylori infection is
not associated with an increased risk of hepatic encephalopathy
(abstract). Hepatology. 1994;20:111A.

16. Huber M, Rössle M, Siegerstetter V, et al. Helicobacter pylori
infection does not correlate with plasma ammonia concentration
and hepatic encephalopathy in patients with cirrhosis Hepatogas-
troenterology. 2001;48:541–4.

17. Watanabe A, Sakai T, Sato S, et al. Clinical efficacy of Lactulose
in cirrhotic patients with and without subclinical hepatic enceph-
alopathy. Hepatology. 1997;26:1410–4.

32 Indian J Gastroenterol (Jan–Feb 2011) 30(1):29–32


	Role of Helicobacter pylori infection in the pathogenesis of minimal hepatic encephalopathy and effect of its eradication
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Subjects
	Laboratory investigations
	Psychometric tests
	Treatment and follow up
	Statistical analysis

	Results
	Baseline data
	Effect of anti-H. pylori treatment on blood ammonia and psychometric tests

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


