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Abstract

Gastrointestinal tuberculosis is an uncommon entity, in which
clinical presentation can be widely variable, from mild and
nonspecific symptoms to an acute abdomen and gastrointes-
tinal bleeding. Gastric involvement by Mycobacterium tuber-
culosis is rare, especially when it occurs without other recog-
nized infectious foci — primary gastric tuberculosis — with only a
few reported cases. Endoscopic findings can be very hetero-
geneous, from areas of hyperemia to pseudotumor lesions. We
present a case of primary gastric tuberculosis in an immuno-
competent patient, in which the absence of an epidemiological
context and nonspecific endoscopic findings led to a delay in
the diagnosis. Bite-on-bite biopsies proved to be essential,
allowing to obtain samples from deeper layers of the sub-
mucosa where M. tuberculosis was identified. This case aimed
to increase awareness for this entity, especially in endemic
countries or regions with a high prevalence of tuberculosis
since the diagnosis is based mainly on a high index of

Tuberculose gastrica primaria num doente
imunocompetente: A verdade escondida sob a
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Resumo

A tuberculose gastrointestinal € uma entidade pouco
comum, com uma apresentacdo clinica amplamente
variavel, desde sintomas ligeiros e inespecificos até quad-
ros de abdémen agudo e hemorragia digestiva. O envol-
vimento gastrico pelo Mycobacterium tuberculosis é raro,
especialmente quando ocorre sem outros focos infecio-
sos reconhecidos - tuberculose gastrica primaria —, ha-
vendo apenas alguns casos descritos na literatura. Os
achados endoscépicos podem ser muito heterogéneos,
variando desde dreas de mucosa hiperemiada até lesdes
pseudo-tumorais. Apresentamos o caso de uma doente
imunocompetente com diagndstico de tuberculose
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epidemiolégico e achados endoscépicos inespecificos
conduziram a um atraso no diagndstico. As bidpsias
sobre bidpsias mostraram ser essenciais para o diagnés-
tico, pois permitiram obter amostras de camadas mais
profundas da submucosa do antro gastrico onde foi
identificado o agente infecioso. Este caso pretende sen-
sibilizar para existéncia desta entidade, especialmente
em paises endémicos ou regides com alta prevaléncia de
tuberculose, uma vez que o seu diagnéstico implica um

elevado grau de suspeicéo. © 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Tuberculosis is an infectious disease caused by the
bacillus Mycobacterium tuberculosis, and until the CO-
VID-19 pandemic, it was the leading cause of death from
a single infectious agent [1]. About 25% of the world’s
population is infected with M. tuberculosis; however, only
a small proportion will develop disease during their
lifetime, with immunocompromised individuals being
the most susceptible group. Although pulmonary tuber-
culosis is the most frequent manifestation, the involve-
ment of other organs (extrapulmonary tuberculosis) is
not negligible, and recent data show that, in some coun-
tries, extrapulmonary tuberculosis constitutes up to 30%
of all active tuberculosis [2].

Gastrointestinal (GI) tuberculosis is an unusual form
of extrapulmonary tuberculosis, although its prevalence
may be underestimated due to its nonspecific clinical
presentation. The ileocecal region is the most frequently
affected site, followed by the colon and small intestine,
while the stomach and esophagus are rarely involved [3].
We present a rare case of primary gastric tuberculosis
with nonspecific clinical presentation and unsuspected
endoscopic appearance, which made this diagnosis
challenging.

Case Report

We present a case of a 46-year-old Portuguese woman, who was
referred to the Gastroenterology Outpatient Clinic due to epigas-
tric pain, early satiety at meals, and loss of >25% patient’s total
weight for 3 months. Her past medical and family histories were
irrelevant. The patient denied any other symptoms, and physical
examination showed no changes. Laboratory tests (including
blood count, coagulation, electrolytes, renal function, liver tests,
and C-reactive protein) were normal. An upper GI endoscopy
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Fig. 1. Abdominal CT scan. Concentric parietal thickening
(13 mm) of the gastric antrum.

revealed diffusely hyperemic gastric mucosa, which was biopsied
(antrum and gastric body). The patient was treated with panto-
prazole 40 mg bid and domperidone 10 mg tid but without effect.
Gastric biopsies revealed chronic gastritis with some atrophy and
marked inflammatory activity with rare non-necrotizing epithe-
lioid granulomas. No acid-fast bacilli (AFB) (Ziehl-Neelsen stain-
ing) were observed, and immunohistochemical for Helicobacter
pylori was negative.

For investigation of granulomatous gastritis, a careful clinical
history (without epidemiological context for tuberculosis) and
additional laboratory tests were carried out: interferon gamma
release assay negative; angiotensin-converting enzyme 45 U/L
(reference range, 8-52 U/L); anti-Saccharomyces cerevisiae and
antineutrophil  cytoplasmic antibodies negatives, fecal
calprotectin 502 mg/kg (reference value: <50 mg/kg),
and negative stool culture and ova and parasite analysis; HIV
and VDRL negatives; erythrocyte sedimentation rate 10 mm/h
(reference range: 0-20 mm/h); f2-microglobulin 1.3 mg/L (refer-
ence value: <2 mg/L); and normal peripheral blood smear. Chest
and abdominopelvic CT scan did not reveal pulmonary nodules,
lymph nodes, or digestive tract thickening. Colonoscopy with
terminal ileoscopy and biopsies was performed - with no
changes.

Six months later, after an extensive workup that was incon-
clusive, an upper GI endoscopy with biopsies was repeated. Once
again, endoscopic findings were nonspecific, and the biopsies
showed non-necrotizing epithelioid granulomas. Culture (Low-
enstein-Jensen medium), immunohistochemistry (MPT64), and
polymerase chain reaction (PCR) (GeneFinder TB) for M. tuber-
culosis were negatives. H. pylori was detected and treated with
bismuth subcitrate potassium 140 mg qid, metronidazole 125 mg
qid, and tetracycline 125 mg qid for 10 days.

The patient had worsening epigastric abdominal pain and
persistent vomiting, unable to tolerate an adequate oral intake,
so she was admitted to the Gastroenterology Department. At that
time, an abdominopelvic CT was repeated revealing slight (13 mm)
concentric parietal thickening of the gastric antrum (shown in
Fig. 1). An upper GI endoscopy showed some gastric erosions
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Fig. 2. a, b Upper GI endoscopy. Hyperemic
mucosa and gastric erosions.

(shown in Fig. 2), and biopsies were taken from body and antrum
of the stomach. Bite-on-bite biopsies were performed in the
antrum, and gastric juice was also collected for microbiological
study.

Given the suspect of tuberculosis, a bronchoscopy was per-
formed. Bronchial secretions and bronchoalveolar lavage were
negative for M. tuberculosis in AFB staining (Ziehl-Neelsen),
culture (Lowenstein-Jensen medium and BACTEC MGIT 960),
and PCR (GeneXpert MTB/RIF). Capsule endoscopy excluded
lesions in the small intestine.

Deep biopsies of the gastric antrum would reveal numerous
epithelioid granulomas with central necrosis in the lamina propria
(shown in Fig. 3, 4). AFB stain (Ziehl-Neelsen) and M. tuberculosis
culture (Lowenstein-Jensen medium and BACTEC MGIT 960)
were negative in both gastric juice and biopsies. PCR for M.
tuberculosis in fresh samples of the antrum were negative, but
positive in paraffin-embedded tissue (GeneFinder TB), thus mak-
ing the diagnosis of gastric tuberculosis.

The patient was referred to Infectious Diseases and started
treatment with isoniazid, rifampin, pyrazinamide, and ethambutol
for 2 months, followed by 7 months of isoniazid and rifampin.
There was a slow but complete clinical response at the end of
treatment. Endoscopic reassessment with biopsies 3 months later
was unremarkable, and fecal calprotectin was 95 mg/kg.

Discussion

Gastric tuberculosis is a rare entity, accounting for
0.5-3% of GI tuberculosis cases [4]. Several factors have
been described that seem to be responsible for the rare
gastric involvement, namely, (1) low pH in the gastric
lumen, which has a bactericidal role; (2) the absence of
lymphatic follicles; (3) the local immunity induced by the
integrity of gastric mucosa; and (4) fast gastric emptying
[3-5]. Most cases of gastric tuberculosis occur in patients
with active pulmonary tuberculosis [6, 7], due to swal-
lowing infected sputum, but it may also be secondary to
hematogenous or lymphatic spread and contiguous
spread from the adjacent organ. When no other tuber-
culosis foci are identified after an extensive workup, it is

A Rare Case of Gastric Tuberculosis

called primary gastric tuberculosis. The latest is a rare
form of gastric tuberculosis, sometimes occurring in the
context of ingestion of infected milk products and meat
[3-5]. Interestingly, our patient did not have an epide-
miological context nor a state of immunosuppression that
would increase the risk of infection, which makes the case
even more particular.

The few reported cases of gastric tuberculosis show
that the clinical presentation is nonspecific and variable,
from dyspeptic symptoms to acute GI bleeding and
gastric perforation [4]. This characteristic along with
the low index of suspicion for this entity, especially in
non-endemic regions, is responsible for delayed diag-
nosis. Abdominal pain and vomiting were the main
symptoms in this case, and according to a recent system-
atic review [8], they are present at diagnosis in 43.5%
and 64.4% of cases, respectively. Constitutional symp-
toms associated with tuberculosis such as anorexia,
weight loss, night sweats, fever, and fatigue may also
be present. More rarely, presentation with an acute
condition like upper GI bleeding or perforation has
been described [4].

With regard to endoscopic findings, in our case, there
were no specific lesions, only small erosions. However,
ulcerated or hypertrophic gastric lesions, often causing
strictures and mimicking gastric neoplasms, are consis-
tently described in the literature [4, 5, 7, 8]. Lesions are
more frequent in the lesser curvature of the gastric
antrum, next to the pylorus, due to the presence of
lymphoid follicles in this location and the high incidence
of gastric ulcers in this topography, which break the
integrity of the mucosa [8].

M. tuberculosis isolation proved to be the most
challenging step in this case. Published data regarding
the diagnostic sensitivity of the different methods in GI
tuberculosis are mostly based on cases of intestinal
tuberculosis. Interferon gamma release assay has a
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Fig. 3. a Hematoxylin-eosin stain (x4).
Antrum-type gastric mucosa with mod-
erate to severe chronic gastritis, with mod-
erate activity, mild atrophy, and expan-
sion of the lamina propria by inflamma-
tory infiltrate, reactive lymphoid
aggregates, and an epithelioid granuloma
(arrow). b Hematoxylin-eosin stain (x20).
Epithelioid granuloma with central ne-
crosis, some neutrophils, and Langhans-
type multinucleated giant cells.

Fig. 4. Ziehl-Neelsen stain (x20). Granuloma. No acid-alcohol-
resistant bacilli were identified.

diagnostic sensitivity of 77-84%, failing to distinguish
between latent and active infection. AFB staining, such
as Ziehl-Neelsen, has a low diagnostic sensitivity
(17-31%). M. tuberculosis culture has a high specificity,
but a very variable sensitivity (usually less than 50%),
being considered the gold standard for the diagnosis of
intestinal tuberculosis. Disadvantages of the culture are
the prolonged incubation time (6 weeks) and allowing
only qualitative analysis [9, 10]. Histologically, the
most typical findings are granulomas and caseous
necrosis. Histopathological examination has a sensitiv-
ity of around 68%, and these findings are highly influ-
enced by factors such as the number and quality of
biopsies [9]. PCR examination has a very high specif-
icity and a sensitivity ranging from 22 to 65%. Cur-
rently, there are fully automated real-time PCR meth-
ods (e.g., GeneXpert) that have a higher sensitivity
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(81-95.7%) and allow simultaneous detection of muta-
tions related to the resistance of M. tuberculosis to
rifampicin [9]. In summary, if diagnostic suspicion is
high, several diagnostic methods should be explored.
The PCR test is one of the most sensitive tests and
should be used early.

The diagnostic yield of these methods may be com-
promised in cases of gastric tuberculosis since the
pathological findings may be present only in the sub-
mucosa [8, 11]. Bite-on-bite biopsies (bites are taken
sequentially at the same location to expose the sub-
mucosa), as well as endoscopic ultrasound-guided bi-
opsies, may be particularly useful in allowing the
acquisition of histological material from deeper layers
[12]. Although the bite-on-bite biopsy technique has a
low diagnostic yield (23.3%) compared to endoscopic
ultrasound-guided biopsy, it should be considered as an
initial approach as it is cheaper, safer, and universally
available [13, 14].

From the study carried out, it should be noted the
elevation of fecal calprotectin around 10 times the
upper limit of normality. Fecal calprotectin, a protein
released by neutrophils, is a sensitive marker of in-
flammation of the GI tract, being elevated not only in
inflammatory bowel disease (IBD) but also in infectious
diseases. The usefulness of this marker in the differ-
ential diagnosis of IBD and tuberculosis is limited since
both entities show high values of the biomarker,
although very high values (>1,000 mg/kg) are sugges-
tive of IBD. Studies have shown that a decrease in the
fecal calprotectin level after antituberculosis therapy is
an important indicator of therapeutic response in GI
tuberculosis [15-18].

Antituberculosis drugs are the cornerstone of gastric
tuberculosis treatment [7, 19]. Regarding the duration of
treatment, although many physicians still consider a
longer therapy (9-12 months) to be safer in terms of
cure and risk of recurrence compared to the standard
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duration for pulmonary tuberculosis, there are several
recent studies showing that 6-month regimens have been
shown to have similar efficacy to 9-month regimens in
recent studies [2, 3, 12]. Endoscopic and surgical ap-
proach should be reserved for more complex situations,
such as cases of obstruction of the gastric tract outlet, GI
bleeding, or perforation [4, 19].

In conclusion, primary gastric tuberculosis is a rare
entity, whose clinical and endoscopic presentation can be
very nonspecific. It is essential to have a high index of
suspicion for this pathology, particularly in patients with
an epidemiological context, to avoid delay in diagnosis
and treatment. Bite-on-bite biopsies showed to be a cost-
effective method in obtaining material for histological
diagnosis.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

The authors declare that no funds, grants, or other support was
received during the preparation of this manuscript.

Author Contributions

All the authors managed the patient; Fabio Pereira Correia and
Luisa Martins Figueiredo drafted the paper; Sofia Santos, Rita
Theias Manso, Luis Carvalho Lourenco, and David Horta critically
revised the final version of the manuscript; all the authors ap-
proved the final version of the manuscript.

Fernando Fonseca Ethics Committee. Written informed consent
was obtained from the participant for publication of the details of
their medical case and any accompanying images.

Statement of Ethics

Data Availability Statement

This study was reviewed and approved by Hospital Prof. Dr.

author.

All data generated or analyzed during this study are included in
this article. Further inquiries can be directed to the corresponding

References

1 Global tuberculosis report 2021. Geneva: 8 Yan F, YuX, Lei H, Chen Y, Wang J, LiJ. A 15 Jo H, Kim EY, Jung J, Kwon J, Kim ES, Lee H,
World Health Organization; 2021. Licence: rare case of gastric fundus tuberculosis with et al. Value of fecal calprotectin measurement
CC BY-NC-SA 3.0 IGO. nonspecific abdominal pain. J Int Med Res. during the initial period of therapeutic anti-

2 European Centre for Disease Prevention and 2021;49(7):03000605211033189. tubercular trial. Clin Endosc. 2022;55(2):

Control, WHO Regional Office for Europe. 9 Maulahela H, Simadibrata M, Nelwan E, Raha- 256-62.
Tuberculosis surveillance and monitoring in diani N, Renesteen E, Suwarti SWT, etal. Recent 16 Jung S, Kang S, Lee K. The usefulness of fecal
Europe 2022 - 2020. Copenhagen: WHO advances in the diagnosis of intestinal tuber- calprotectin in diagnosis and follow-up of
Regional Office for Europe and Stockholm: culosis. BMC Gastroenterol. 2022;22(1):89. intestinal tuberculosis: prospective multicen-
European Centre for Disease Prevention and 10 Jha K, Pathiyil M, Sharma V. Evidence-based ter study: 192. Am ] Gastroenterol. 2017;
Control; 2022. Licence: CC BY 3.0 IGO. approach to diagnosis and management of 112:599.

3 Choi E, Coyle W. Gastrointestinal tubercu- abdominal tuberculosis. Indian ] Gastroenterol. 17 Aguirre-Padilla L, Madrid-Villanueva B,
losis. Microbiol Spectr. 2016;4(6). 2023;42(1):17-31. Ugarte-Olvera M, Alonso-Soto J. Tuberculo-

4 Chaudhary P, Khan A, Lal R, Bhadana U. 11 Amarapurkar D, Patel N, Amarapurkar A. sis and crohn’s disease: a challenging endo-
Gastric tuberculosis. Indian ] Tuberc. 2019; Primary gastric tuberculosis: report of 5 cases. scopic diagnosis. A case report. Rev Gastro-
66(3):411-7. BMC Gastroenterol. 2003;3:6. enterol Mex. 2022;87(1):113-6.

5 Debi U, Ravisankar V, Prasad K, Sinha S, 12 Junare P, Rathi P. Gastroduodenal tubercu- 18 Larsson G, Shenoy K, Ramasubramanian R,
Sharma A. Abdominal tuberculosis of the losis. Tuberculosis of the Gastrointestinal Thayumanavan L, Balakumaran LK, Bjune
gastrointestinal  tract: revisited. World system. Springer; 2022. p. 59-72. GA, et al. High faecal calprotectin levels in
] Gastroenterol. 2014;20(40):14831-40. 13 Zhu R, Zhou Y, Wang H, Di L, Zhao K, Tuo intestinal tuberculosis are associated with

6 Seth A, Nijhawan V, Bhandari M, Dhaka RS, B, et al. Gastric tuberculosis mimicking sub- granulomas in intestinal biopsies. Infect
Kochar S. Gastric TUBERCULOSIS: a case report. mucosal tumor: a case series. BMC Gastro- Dis. 2015;47(3):137-43.

Med ] Armed Forces India. 1998;54(3):278-9. enterol. 2020;20(1):23. 19 Arabi N, Musaad A, Ahmed E, Ibnouf M,

7 Shah ], Maity P, Kumar-M P, Jena A, Gupta 14 Evans ], Halketson K, Ismail D, Leahy A, Abdelaziz M. Primary gastric tuberculosis

P, Sharma V. Gastroduodenal tuberculosis: a
case series and a management focused sys-
tematic review. Expert Rev Gastroenterol
Hepatol. 2021;15(1):81-90.

A Rare Case of Gastric Tuberculosis

Fullard M, Richman P. Diagnostic yield
and safety of ‘bite on bite’ tunneled biopsy
for sampling of upper gastro-intestinal sub-
mucosal lesions. Gut. 2013;62:A144.

presenting as gastric outlet obstruction: a
case report and review of the literature.
] Med Case Rep. 2015;9:265.

GE Port ] Gastroenterol 2024;31:191-195
DOI: 10.1159/000531380

195

¥20z dunr 6 uo 3senb Aq ypd 08¢ 1£S000/8529€21/1L61/€/1.€/4pd-01o1e/Bld/Wo0 8b1ey//:dny Wwoly papeojumoq


https://www.karger.com/Article/FullText/531380?ref=1#ref1
https://www.karger.com/Article/FullText/531380?ref=2#ref2
https://www.karger.com/Article/FullText/531380?ref=2#ref2
https://www.karger.com/Article/FullText/531380?ref=2#ref2
https://www.karger.com/Article/FullText/531380?ref=3#ref3
https://www.karger.com/Article/FullText/531380?ref=4#ref4
https://www.karger.com/Article/FullText/531380?ref=5#ref5
https://www.karger.com/Article/FullText/531380?ref=5#ref5
https://www.karger.com/Article/FullText/531380?ref=6#ref6
https://www.karger.com/Article/FullText/531380?ref=7#ref7
https://www.karger.com/Article/FullText/531380?ref=7#ref7
https://www.karger.com/Article/FullText/531380?ref=8#ref8
https://www.karger.com/Article/FullText/531380?ref=9#ref9
https://www.karger.com/Article/FullText/531380?ref=10#ref10
https://www.karger.com/Article/FullText/531380?ref=11#ref11
https://www.karger.com/Article/FullText/531380?ref=12#ref12
https://www.karger.com/Article/FullText/531380?ref=12#ref12
https://www.karger.com/Article/FullText/531380?ref=12#ref12
https://www.karger.com/Article/FullText/531380?ref=13#ref13
https://www.karger.com/Article/FullText/531380?ref=13#ref13
https://www.karger.com/Article/FullText/531380?ref=14#ref14
https://www.karger.com/Article/FullText/531380?ref=15#ref15
https://www.karger.com/Article/FullText/531380?ref=16#ref16
https://www.karger.com/Article/FullText/531380?ref=17#ref17
https://www.karger.com/Article/FullText/531380?ref=17#ref17
https://www.karger.com/Article/FullText/531380?ref=18#ref18
https://www.karger.com/Article/FullText/531380?ref=18#ref18
https://www.karger.com/Article/FullText/531380?ref=19#ref19
https://doi.org/10.1159/000531380

	Primary Gastric Tuberculosis in an Immunocompetent Patient: The Truth Lying beneath the Surface
	Introduction
	Case Report
	Discussion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /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 /Error
  /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 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

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


