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Abstract
Introduction: Encorafenib and binimetinib, a combination of BRAF and MEK inhibitors, is a
standard of care for patients with advanced BRAFV600-mutant melanoma. This combination is
known to have gastrointestinal side effects, most of which are mild and managed
symptomatically. However, very few studies have reported severe colitis. Case Presentation:
We report here 2 patients with advanced melanoma who developed severe ulcerated right
colitis manifested by diarrhea and hematochezia while being treated with encorafenib and
binimetinib after immune checkpoint therapy. Conclusion: This rare but serious adverse event
was not described in early phase 3 trials but has emerged in recent years, particularly with the
sequential use of immune checkpoint inhibitors followed by BRAF/MEK inhibitors. In a com-
prehensive review of the existing literature, we identified 20 cases of severe colitis due to BRAF/
MEK inhibitors. Clinical, endoscopic, and histological features are described to provide insight
into the current understanding of this poorly understood clinical entity.
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Introduction

Treatment of metastatic melanoma has improved significantly over the past 10 years.
Immune checkpoint inhibitors (ICIs), anti-PD1 +/− anti-CTLA4, can provide durable
response in a proportion of patients, including those with brain metastasis [1]. The extent
of the benefit between gender [2] and general condition of the patient, particularly in frail
patients (ECOG >1), remains to be established [3]. Around 50% of patients with metastatic
cutaneous melanoma harbor a BRAFV600 mutation. These patients can be treated with
either ICIs or a combination of BRAF and MEK inhibitors (BRAF/MEKi). Several phase III
trials have shown a significant overall survival benefit with these regimens. Three targeted
therapies doublets have been approved: vemurafenib/cobimetinib, dabrafenib/
trametinib, and more recently encorafenib/binimetinib [4–6]. In the absence of contra-
indications, starting with ICIs and reserving targeted therapies for a later line is usually
the preferred option [7].

ICIs are known to cause gastrointestinal immune-related adverse events, particularly
colitis. The presentation, pathophysiology, and management of these gastrointestinal adverse
effects have been extensively studied and guidelines for their management are available. The
BRAF/MEKi combination is also known to have gastrointestinal side effects, which are
generallymild and can bemanaged symptomatically by drug interruption and dose reduction.
Very few studies have reported severe colitis due to BRAF/MEKi and the mechanism remains
unclear. We report here on 2 patients with melanoma who developed severe right colitis
during treatment with encorafenib and binimetinib after ICI therapy. We also reviewed the
existing literature on severe colitis induced by BRAF/MEKi to provide insight into this poorly
understood clinical entity. The CARE Checklist has been completed by the authors for this case
report, attached as online supplementary material (for all online suppl. material, see https://
doi.org/10.1159/000535741).

Case Report

Patient A was a frail, 80-year-old man with a history of B-cell chronic lymphocytic
leukemia on ibrutinib at the time of diagnosis of a stage IIIC ulcerated BRAFV600K-mutant
melanoma, located on the back. On hematological advice, ibrutinib was stopped and adjuvant
treatment with pembrolizumab was started.

After 3 months of anti-PD1 treatment, the CT scan showed rapidly progressive disease
with lung, liver, and subcutaneous metastases. Due to the presence of BRAFV600K mutation,
treatment was changed to BRAF/MEKi (encorafenib and binimetinib). One month later, he
was admitted to the hospital due to deterioration of his general condition and fever. He
presented with liquid diarrhea 2–3 times a day and episodes of hematochezia without ab-
dominal pain. Laboratory tests revealed anemia (hemoglobin 77 g/L) with inflammatory
syndrome (CRP level 82 mg/L) and low albumin level of 18.9 g/L. Fecal analyses were
negative for bacteria and viruses. Fecal calprotectin concentration was 265 mg/kg. CMV PCR
was negative. Blood cultures were positive for Enterococcus faecium and Escherichia coli,
suggesting bacteremia of digestive origin. CT scan showed circumferential thickening of the
ascending colon. Liver metastases were stable. Colonoscopy revealed inflammation of the
right colonwith a deep ulceration estimated to be 5 cm long and 2 cmwide (Fig. 1a, b). Mucosa
of the left colon appeared endoscopically normal. Histologically, the mucosa of the right colon
showed discrete and nonspecific changes, with architectural irregularities and edema of the
lamina propria. There was eosinophilic infiltration but no neutrophilic activity, plasmacytosis,
or intraepithelial lymphocytosis (Fig. 2a, b).
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Antibiotherapy was started for the bacteremia. Discontinuation of encorafenib and
binimetinib resulted in a marked improvement of diarrhea and hematochezia. Unfor-
tunately, the patient died of an opportunistic respiratory infection during the
hospital stay.

Patient B was a 68-year-old man, diagnosed in 2018 with BRAFV600E-mutant
cutaneous melanoma, stage IIIB, of the left ear. He underwent surgery and adjuvant
pembrolizumab for 6 months, which was discontinued due to arthralgia. One year later,
he progressed with liver and bone metastases. Due to the high tumor burden in the liver,
he started dabrafenib and trametinib. After 6 weeks, the CT scan showed a good re-
sponse. Treatment was switched to nivolumab and ipilimumab. After one cycle, the
patient developed immune-mediated pneumonitis, leading to discontinuation of ICIs
and the initiation of corticosteroid therapy. Given the stability of his melanoma, the
patient underwent therapeutic abstention for 1 year. In May 2021, encorafenib/
binimetinib was given for a new disease progression. Fourteen months later, he de-
veloped diarrhea twice a day with hematochezia. Laboratory tests revealed anemia with
a hemoglobin level of 108 g/L (143 g/L 2 months before), a CRP level of 83.3 mg/L, and a
serum albumin level of 28.8 g/L. Stool analysis revealed no infectious etiology. Colo-
noscopy showed right ulcerative ileocolitis with extensive superficial ulcers in the ileum,
cecum, and right colon (Fig. 1c, d). Histology revealed acute ulcerative ileitis and
multifocal erosive and ulcerated colitis in the cecum with focal eosinophilic infiltration
(Fig. 2c, d). As the patient was already receiving prednisone 20 mg/day for rheumatoid
arthritis, the prednisone was increased to 60 mg/day, and encorafenib/binimetinib was
discontinued.

The patient’s symptoms resolved within 1 week, with improvement in anemia and
biological parameters. A follow-up colonoscopy 4 months later showed complete resolution
of the right ileocolitis.

Fig. 1. Endoscopic images showing a deep ulcer in the right colon of patient 1 (a, b). Extensive superficial
ulcers in the ileum (c), cecum, and right colon of patient 2 (d).
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Discussion

Three combinations of BRAF/MEKi have shown a survival benefit in metastatic mela-
noma harboring a BRAFV600 mutation. The latest, encorafenib and binimetinib, was ap-
proved by the FDA in April 2020. This combination is known to have gastrointestinal side
effects, most of which aremild and can bemanaged symptomatically [4, 8, 9]. In particular, the
pivotal COLOMBUS trial reported 34% grade 1–2 diarrhea, 3% grade 3–4 diarrhea, and no
cases of colitis. Since then, ICIs have become part of the therapeutic arsenal and are often
prescribed as the first-line treatment, leaving targeted therapies for later lines. In the last few
years, several cases of severe colitis with BRAF/MEKi have been published.

Carbonnel et al. [10] reported the largest series of 10 patients with advancedmelanomawho
had severe BRAF/MEKi-related colitis requiring hospitalization. Nine patients were treated with
encorafenib and binimetinib and 1 patient with dabrafenib and trametinib. Most patients ex-
perienced diarrhea and hematochezia, but only two had abdominal pain. Blood tests showed
anemia, elevated CRP, and low serum albumin levels inmost patients. All patients had ulcerations
of the right colon. One patient had ileal involvement and 4 patients had ulcerations distal to the
right colon. Interestingly, 6/10 patients had received ICIs prior to targeted therapy. Their clinical
presentation was indistinguishable from that of patients who had not been exposed to ICIs. The
median time from the last dose of ICIs to colitis was 17 months. Six patients recovered after drug
withdrawal, four of them required corticosteroid with or without infliximab. Two patients re-
quired bowel resection, one became corticosteroid-dependent and one died.

Issac et al. [11] reported 4 patients with metastatic melanoma who all developed
hematochezia and three of them had diarrhea after encorafenib and binimetinib. Colonoscopy
showed extensive ulceration, predominantly in the right colon. All 4 patients were previously

Fig. 2. Histological examination of the right colon, close to the ulcer in patient 1, reveals mild architectural
irregularities (a, ×50) and edema of the lamina propria (X), along with eosinophilic infiltration (*)
without neutrophils (b, ×200). Cecal biopsies from patient 2 are similar, with ulcerated areas (→)
(c, ×50), and other areas show edematous lamina propria (X) with mild lymphocytic and plasmacytic
infiltrates, accompanied by neutrophils and eosinophils (*) (d, ×100). Notably, in all cases, there is no
basal plasmacytosis, intraepithelial lymphocytosis, or increased apoptotic bodies.
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treated with ICIs between 6 and 18 months prior to the start of the BRAF/MEKi combination.
All were in clinical remission after stopping treatment, two of them had prednisone and
infliximab followed by vedolizumab.

Mourad et al. [12] performed a retrospective analysis of gastrointestinal toxicities in 119
melanoma patients treated with MEKi alone or in combination with BRAFi or anti-PD1. They
described 6 (5%) patients with severe grade 3–4 gastrointestinal toxicity: 2 cases of per-
foration, 3 cases of severe colitis, and 1 case of severe diarrhea. Among the 3 patients with
colitis, all had ulceration of the ileum, colon, or rectum. These adverse events were reversible
after discontinuation of treatment.

Gelsomino et al. [13] reported a man with BRAF-mutant non-small cell lung cancer who
was treated with encorafenib and binimetinib. Initial radiological assessment showed
thickening of the right colon. Colonoscopy showed diffuse mucosal erythema of the right
upper colon and deep and extensive ulcerations of the cecum. Encorafenib and binimetinib
were discontinued. No specific treatment was given as the patient had mild symptoms.

Our 2 patients are in line with those described in these case series, with similar clinical
and endoscopic features. Their characteristics are summarized in Table 1. Colitis associated
with BRAF/MEKi seems to have mild initial clinical presentation, mainly with diarrhea and
hematochezia, but less frequently with abdominal pain. Stool frequency may be lower than
that usually observed in ICI-induced colitis. However, if treatment is not discontinued, severe
complications such as stenosis or perforation have been described. Laboratory tests may
show anemia, elevated CRP, and hypoalbuminemia. Colonoscopy usually shows inflammation
and large ulcers in the ileum and the right colon. Pathology examination reveals an unspecific
mixed inflammatory infiltration with predominant neutrophils and eosinophils but low
lymphoplasmacytic infiltration, more suggestive of drug-induced colitis than ICI-induced
colitis. Specifically, there are marked histological differences between the two processes, with
BRAF/MEKi-related inflammation lacking intraepithelial lymphocytes or epithelial apoptotic
bodies commonly seen in ICI-related inflammation.

The mechanisms by which BRAF/MEKi can lead to colitis and ulceration are not yet
understood. The Ras-MEK-ERK signaling pathway plays a critical role in the proliferation,
differentiation, migration, and survival of the gastrointestinal epithelium. MEK inhibitors
block this pathway, whichmay explain themucosal damage leading to gastrointestinal toxicity
[13, 14].

In phase III trials, a minority of patients had prior exposure to immunotherapy (30% in
the COLOMBUS trial [1], 10% in Larkin et al. [5], and 22% in Robert et al. [6]). However, in
current clinical practice, most patients receiving BRAF/MEKi therapy have received prior
immunotherapy. Some studies [11, 15] suggest that prior ICI exposure may be a contributing
factor to BRAF/MEKi-induced colitis. The study by Kuang et al. [15] shows that the sequence
of anticancer treatments may influence the severity of gastrointestinal toxicity. Specifically,
they found that patients who received ICIs followed by BRAF/MEKi combination experienced
more severe gastrointestinal toxicity (50.0% grade 3–4 diarrhea and 38.9% grade 3–4 colitis)
than patients treated with BRAF/MEKi followed by ICIs (14.3% and 0%, respectively). The
introduction of BRAF/MEKi may potentiate a subclinical, ongoing colonic inflammation
initiated by prior ICI therapy, ultimately leading to the development of severe symptoms. This
may explain the recent emergence of severe colitis as a significant adverse effect that was not
well identified in initial phase III trials. If treatment with BRAF/MEKi is planned after
treatment with ICIs, it might be interesting to measure fecal biomarkers of inflammation (e.g.,
fecal calprotectin) and undergo gastroenterological evaluation if elevated.

The optimal treatment approach remains uncertain. BRAF/MEKi should be dis-
continued, leading to a rapid improvement of symptoms in a proportion of patients. Al-
though most patients have received corticosteroids and second-line immunosuppressive
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drugs, mainly due to the previous use of ICIs and suspected gastrointestinal immune-related
adverse events, their role remains unclear. The reintroduction of a reduced dose combi-
nation or a BRAF inhibitor alone has occasionally been performed but should be done with
caution.

Conclusion

Severe BRAF/MEKi-induced colitis is still rarely described in the literature. We report
here 2 patients with melanomawho developed severe ulcerated right colitis during treatment
with encorafenib and binimetinib. These 2 patients had previously received immunotherapy.
They had relatively mild digestive symptoms compared with laboratory and endoscopic
findings. Clinicians should be aware of this potential complication of BRAF/MEKi and in-
vestigate symptoms such as persistent or severe diarrhea, hematochezia, or abdominal pain.
Further studies are needed to evaluate the mechanism of gastrointestinal toxicity of BRAF/
MEKi and its management.

Statement of Ethics

This research was conducted ethically in accordance with the World Medical Association
Declaration of Helsinki. Written informed consent was obtained from the patient (patient B)
and patient A’s wife (patient A, deceased) for publication of this case report, included
identifying details of participants like individual age, gender, illness, and any accompanying
images. Ethical approval is not required for this case report in accordance with local
guidelines.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

This study did not require any funding.

Author Contributions

Wautier Chloe: conceptualization, obtaining patient consent, collecting literature data,
writing – original draft, and writing – review and editing; Dong Catherine and Berthod
Grégoire: data curation, conceptualization, investigation, validation, and writing – review and
editing; Gourmaud Jolanta: validation and writing – review and editing.

Data Availability Statement

All data generated or analyzed during this study are included in this article and its online
supplementary material. Further inquiries can be directed to the corresponding author.

Case Reports
in Oncology

Case Rep Oncol 2024;17:191–201 200
DOI: 10.1159/000535741 © 2024 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Wautier et al.: Severe Colitis in 2 Patients withMelanoma Treatedwith BRAF/MEK Inhibitors

https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000535741
https://www.karger.com/cro


References

1 Tawbi HA, Forsyth PA, Hodi FS, Algazi AP, Hamid O, Lao CD, et al. Long-term outcomes of patients with active
melanoma brain metastases treated with combination nivolumab plus ipilimumab (CheckMate 204): final
results of an open-label, multicentre, phase 2 study. Lancet Oncol. 2021;22(12):1692–704.

2 Santoni M, Rizzo A, Mollica V, Matrana MR, Rosellini M, Faloppi L, et al. The impact of gender on the efficacy of
immune checkpoint inhibitors in cancer patients: the MOUSEION-01 study. Crit Rev Oncol Hematol. 2022;170:
103596.

3 Mollica V, Rizzo A, Marchetti A, Tateo V, Tassinari E, Rosellini M, et al. The impact of ECOG performance status
on efficacy of immunotherapy and immune-based combinations in cancer patients: the MOUSEION-06 study.
Clin Exp Med. 2023;23(8):5039–49.

4 Dummer R, Ascierto PA, Gogas HJ, Arance A, Mandala M, Liszkay G, et al. Encorafenib plus binimetinib versus
vemurafenib or encorafenib in patients with BRAF-mutant melanoma (COLUMBUS): a multicentre, open-label,
randomised phase 3 trial. Lancet Oncol. 2018;19(5):603–15.

5 Larkin J, Ascierto PA, Dréno B, Atkinson V, Liszkay G, Maio M, et al. Combined vemurafenib and cobimetinib in
BRAF -mutated melanoma. N Engl J Med. 2014;371(20):1867–76.

6 Robert C, Karaszewska B, Schachter J, Rutkowski P, Mackiewicz A, Stroiakovski D, et al. Improved overall
survival in melanoma with combined dabrafenib and trametinib. N Engl J Med. 2015;372(1):30–9.

7 Atkins MB, Lee SJ, Chmielowski B, Tarhini AA, Cohen GI, Truong TG, et al. Combination dabrafenib and
trametinib versus combination nivolumab and ipilimumab for patients with advanced BRAF -mutant mela-
noma: the DREAMseq trial—ECOG-ACRIN EA6134. J Clin Oncol. 2023;41(2):186–97.

8 Flaherty KT, Infante JR, Daud A, Gonzalez R, Kefford RF, Sosman J, et al. Combined BRAF and MEK inhibition in
melanoma with BRAF V600 mutations. N Engl J Med. 2012;367(18):1694–703.

9 Daud A, Tsai K. Management of treatment-related adverse events with agents targeting the MAPK pathway in
patients with metastatic melanoma. Oncologist. 2017;22(7):823–33.

10 Carbonnel F, Routier E, Lazure T, Mussini C, Bellanger C, Merklen C, et al. Severe colitis in patients with
melanoma treated with BRAF/MEK inhibitors. Aliment Pharmacol Ther. 2023;57(7):792–9.

11 Issac AG, Szafron D, Wei D, McQuade JL, Wang Y. Severe inflammatory colitis related to encorafenib and
binimetinib following immune checkpoint inhibitor therapy. Case Rep Gastroenterol. 2022;16(2):388–93.

12 Mourad N, Lourenço N, Delyon J, Eftekhari P, Bertheau P, Allayous C, et al. Severe gastrointestinal toxicity of
MEK inhibitors. Melanoma Res. 2019;29(5):556–9.

13 Gelsomino F, Di Federico A, Tardio ML, Grilli G, D’Errico A, Ardizzoni A, et al. Drug-induced colitis on BRAF and
MEK inhibitors for BRAF V600E-mutated non-small cell lung cancer: a case report. Invest New Drugs. 2022;
40(1):190–3.

14 Osaki L, Gama P. MAPKs and signal transduction in the control of gastrointestinal epithelial cell proliferation
and differentiation. Int J Mol Sci. 2013;14(5):10143–61.

15 Kuang AG, Mohajir W, Panneerselvam K, McQuade JL, Oliva ICG, Khan MA, et al. Diarrhea and colitis related to
immune checkpoint inhibitor and BRAF/MEK inhibitor therapy. Ann Gastroenterol. 2023;36(1):45–53.

Case Reports
in Oncology

Case Rep Oncol 2024;17:191–201 201
DOI: 10.1159/000535741 © 2024 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Wautier et al.: Severe Colitis in 2 Patients withMelanoma Treatedwith BRAF/MEK Inhibitors

https://doi.org/10.1016/S1470-2045(21)00545-3
https://doi.org/10.1016/j.critrevonc.2022.103596
https://doi.org/10.1007/s10238-023-01159-1
https://doi.org/10.1016/S1470-2045(18)30142-6
https://doi.org/10.1056/NEJMoa1408868
https://doi.org/10.1056/NEJMoa1412690
https://doi.org/10.1200/JCO.22.01763
https://doi.org/10.1056/NEJMoa1210093
https://doi.org/10.1634/theoncologist.2016-0456
https://doi.org/10.1111/apt.17352
https://doi.org/10.1159/000525012
https://doi.org/10.1097/CMR.0000000000000618
https://doi.org/10.1007/s10637-021-01166-7
https://doi.org/10.3390/ijms140510143
https://doi.org/10.20524/aog.2023.0762
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000535741
https://www.karger.com/cro

	Severe Colitis in 2 Patients with Melanoma Treated with BRAF/MEK Inhibitors: Case Report and Literature Review
	Introduction
	Case Report
	Discussion
	Conclusion
	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


