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Abstract

Background: We evaluated LGV prevalence and predictors in a high risk population attending a STI Outpatients
Clinic in the North of Italy.

Methods: A total of 108 patients (99 MSM and 9 women), with a history of unsafe anal sexual intercourses, were
enrolled. Anorectal swabs and urine samples were tested for Chlamydia trachomatis (CT) DNA detection by Versant
CT/GC DNA 1.0 Assay (Siemens Healthcare Diagnostics Terrytown, USA). RFLP analysis was used for CT molecular typing.

Results: L2 CT genotype was identified in 13/108 (12%) rectal swabs. All LGV cases were from MSM, declaring
high-risk sexual behaviour and complaining anorectal symptoms. Patients first attending the STI Outpatient Clinic
received a significant earlier LGV diagnosis than those first seeking care from general practitioners or gastroenterologists
(P = 0.0046).
LGV prevalence and characteristics found in our population are in agreement with international reports. Statistical
analysis showed that LGV positive patients were older (P = 0.0008) and presented more STIs (P = 0.0023) than LGV
negative ones, in particular due to syphilis (P < 0.001), HIV (P < 0.001) and HBV (P = 0.001).
Multivariate logistic regression analysis revealed that HIV and syphilis infections are strong risk factors for LGV presence
(respectively, P = 0.001 and P = 0.010).

Conclusions: Even if our results do not provide sufficient evidence to recommend routine screening of anorectal
swabs in high-risk population, they strongly suggest to perform CT NAAT tests and genotyping on rectal specimens in
presence of ulcerative proctitis in HIV and/or syphilis-positive MSM. In this context, CT DNA detection by Versant CT/GC
DNA 1.0 Assay, followed by RFLP analysis for molecular typing demonstrated to be an excellent diagnostic algorithm
for LGV identification.
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Background
Lymphogranuloma venereum (LGV) is a systemic sexually
transmitted infection caused by Chlamydia trachomatis
(CT) serovars L1- L3 [1].
In 2003, a new outbreak of LGV proctitis was described

in the Netherlands, mainly in men who have sex with men
(MSM) [2], leading to an increase awareness for this
disease throughout Europe.
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The first Italian LGV case was observed in Milan in 2006
and only few cases of LGV proctitis have been described
in Italy [3] so far.
In this study we assess LGV prevalence and predictors

in a high-risk population attending a STI Outpatients
Clinic of a University Hospital in the North of Italy.
Methods
Study population
From January 2012 to April 2013, all the patients attending
the STI Outpatients Clinic of St. Orsola University Hospital
of Bologna and reporting unsafe anal sexual intercourses
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have been asked to carry out a clinical examination. An
anorectal swab, a pharyngeal swab (if reporting oral sex
intercourses) and an urine sample were collected from
each patient for DNA detection of CT and Neisseria
gonorrhoeae (GC).
Microbiological investigations for the main STDs (HIV,

HCV, HBV and syphilis) and a serological screening for
anti-Chlamydia antibodies by immunoenzimatic assays
(Chlamydia IgG and Chlamydia IgA, Virion/Serion GmbH,
Wurzbug, Germany) were performed in all patients.
Diagnosis of genital warts was made by visual inspection.
Furthermore, personal data and information about urogeni-
tal and rectal disorders, sexual behaviour, number of sexual
partners in the last 6 months and history of previous STIs
were recorded from each patient. Three months after anti-
biotic treatment for LGV, patients were re-evaluated.
A written consent was obtained by all the patients and

the study protocol was reviewed by the Ethics committee
of St. Orsola Hospital.

Diagnosis of CT infections and genotyping
Urine specimens, anorectal and pharyngeal swabs were
processed by Versant CT/GC DNA 1.0 Assay (Siemens
Healthcare Diagnostics, Terrytown, USA), a Real-Time
PCR test simultaneously detecting the presence of CT
and/or GC DNA [4]. In case of a CT positive result, mo-
lecular genotyping, based on omp1 gene semi-nested PCR,
followed by RFLP analysis was performed as previously
described [5-7]. GC reactive results were confirmed by
in-house PCR assay targeting porA pseudogene [8].

Statistical analysis
Analyses of the differences between the groups were
performed with χ2 test. Univariate and multiple logistic
regression analyses were performed to evaluate the in-
fluence of the different variables on the outcomes. A P
value <0.05 was considered significant. Statistical tests
were performed using SPSS 13.0 for Windows computer
software (SPSS, Chicago, Illinois).

Results
Patients characteristics
During the study period, a total of 108 patients met our
admission criteria. In particular, 99 MSM (median age:
34.9; range 18–64 years) and 9 heterosexual women
(median age: 35.8; range 19–52 years). Three of the women
and 29 of the MSM complained about various rectal
symptoms.

Diagnosis of CT infections and genotyping
Nineteen rectal swabs resulted positive only for CT and
10 only for GC, whereas 4 were simultaneously scored
positive for CT and GC. Thanks to molecular genotyping,
in 10 cases we found non-LGV serovars CT (6 E, 3D, 1 J),
while in 13 cases L2 serovar was identified, coming to the
final diagnosis of LGV proctitis. The total prevalence of
LGV infection was 12% (13/108).
Four urine samples were positive for non-LGV sero-

vars CT, whereas 12 pharyngeal swabs and three urine
specimens were positive for GC. No urine samples nor
pharyngeal swabs were found positive for LGV-serovars
CT. Finally, it is noteworthy to underline that in the high
risk population of this study 38.3% of MSM (38/99) and
37.5% of the women (3/8) had at least one specimen
scored CT or GC positive.
Detailed results are shown in Figure 1.

Clinical findings, risk factors and outcome of LGV cases
Based on rectal swab findings, patients with positive LGV
results were defined as LGV-positive, while all the others
(negative, non-LGV CT or GC cases) as LGV-negative.
All LGV cases were detected in MSM reporting unsafe

receptive anal intercourses in the last 6 months.
In Table 1 statistical differences between LGV positive

and LGV negative groups and logistic regression analysis
to determine risk factors for LGV presence are presented
in Table 2.
All patients suffering from LGV proctitis were symp-

tomatic, complaining about anal pain (13/13), anal dis-
charge (11/13), change in bowel habit (7/13), tenesmus
(9/13) and inguinal adenopathy (5/13). In contrast, pa-
tients with non-LGV CT or GC proctitis were asymptom-
atic or complained about slight symptoms. In particular,
only 30% CT and 40% GC positive patients were symp-
tomatic respectively, in contrast to 100% LGV positive
patients (P < 0.001).
When considering the mean age of LGV positive pa-

tients, we noticed a significant difference between LGV
and non-LGV group (43 years vs. 34 years; P = 0.0008),
as well as comparing LGV cases with non LGV-CT
positive patients (43 years vs. 36 years; P = 0.04).
All LGV positive patients showed altered anti-Chlamydia

IgG values, significantly higher than LGV-negative subjects
(P < 0.001). Moreover, it is interesting to add that patients
infected by non-LGV CT genotypes showed similar results
to CT-negative patients (P = 0.102). Anti-Chlamydia IgA
values were negative or only slight increased with no sig-
nificant differences between studied groups.
All LGV positive patients but one suffered from other

STIs; in particular, 9 were HIV-positive. Six of them were
under HAART-therapy with a well control of the infection
(viral load <1000 copies/ml; CD4 > 500 cells/ml).
When evaluating the distribution of other STIs in

our population, we noticed that LGV positive patients
presented more coinfections than LGV negative subjects
(P = 0.001).
Finally, considering LGV cases, patients first attending

the STI Outpatients Clinic (4/13) received an earlier



Figure 1 CT and GC testing results. Flowchart of testing of 108 high risk subjects for CT and GC by Versant CT/GC DNA 1.0 Assay. Results
obtained by commercial NAAT were confirmed by omp1 and porA in-house PCR assays.
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diagnosis compared to patients who first sought help from
general practitioners or gastroenterologists. In particular,
in the former group, time taken for LGV diagnosis was
2 weeks (range: 10–18 days), in contrast with the median
of 8 weeks (4–92 weeks) of the latter group (P =0.0046).
First diagnostic hypothesis included inflammatory bowel
diseases (IBD), enteritis and other STIs with rectal
localization such as syphilis or gonorrhoea.
LGV positive patients were treated with doxycycline

100 mg twice a day for 3 weeks. They completely recovered
after antibiotic therapy, regardless of their HIV status,
HIV viral load or CD4 cell count.
Table 1 Statistical analysis of the subjects by their LGV status

LGV negative

N = 95

Reported symptoms % (n) 20% (19)

MSM % (n) 91.6% (87)

Mean age (±SD), (range) 34 years (±9.5)

Mean anti-Chlamydia IgG AU/ml, (range)£ 11.8 (4–38)

Presence of coinfections† % (n) 47.3% (45)

HIV % (n) 10.5% (10)

Syphilis % (n) 16.8% (16)

Gonorrhoea* % (n) 17.8% (17)

Non-L serovar CT* % (n) 13.7% (13)

HBV % (n) 3.2% (3)

HCV % (n) 1.1% (1)

HPV warts % (n) 10.5% (10)

† A patient was considered coinfected when at least one of the following infection
*A patient was considered gonorrhoea or non-L CT positive when at least one of th
resulted positive.
£ Normal values: IgG <15 Arbitrary Units/ml.
Three months after treatment, rectal swabs and urine
samples were negative both for CT and GC nucleic acids
in all patients but one. This patient had a positive result
for GC and a non-LGV serovar CT in his rectal swab,
with recurrence of mild anal symptoms.
As expected, at follow-up visit anti-Chlamydia IgG

antibodies values were similar to those found at the
moment of LGV diagnosis.

Discussion
In the last decade, a new outbreak of LGV infection with
rectal localization has been described in Europe, mainly
LGV positive P value

N = 13

100% (13) <0.001

100% (13) 0.601

, (18–64) 43 years (±6.3), (27–53) 0.0008

60.4 (19–86) <0.001

92.3% (12) 0.0023

69.2% (9) <0.001

69.2% (9) <0.001

23.0% (3) 0.6519

0% (0) 0.155

30.8% (4) 0.001

7.7% (1) 0.570

30.8% (4) 0.110

s was present: HIV, gonorrhoea, non-L CT, HBV, HCV, HPV warts.
e site tested (pharyngeal swab and/or rectal swab and/or urine)



Table 2 Univariate and multivariate logistic regression
analysis for LGV risk factors

Univariate analysis Multivariate analysis

OR (CI 95%) P value OR (CI 95%) P value

Age (years) 1.11 (1.03-1.19) 0.003

Presence of
coinfections

13.33 (1.66-106.66) 0.014

HIV 19.12 (4.96-73.61) <0.001 12.64 (3.00-53.25) 0.001

Syphilis 11.10 (3.04-40.54) <0.001 6.72 (1.58-28.45) 0.010

Gonorrhoea 1.37 (0.34-5.54) 0.653

HBV 13.62 (2.62-70.68) 0.002

HCV 7.8 (0.45-133.56) 0.155

HPV warts 3.77 (0.98-14.54) 0.053
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in MSM [2]. International data about prevalence of LGV
infection show considerable variability, depending on the
characteristics of studied groups, with highest levels on
high-risk selected population [9,10].
In our study, we found 13 cases of rectal LGV in a

high-risk population and prevalence of LGV proctitis
was 12%.
As shown in our investigation, LGV proctitis is usually

symptomatic and it occurs as a moderate or severe ul-
cerative proctitis in more than 90% of cases [11], while
non-LGV CT proctitis remains clinically silent in many
cases [12].
In agreement with international literature [13-15], we

observed that all LGV cases were diagnosed in MSM
and that LGV positive patients were significantly older
than LGV-negative ones (P = 0.0008).
Although patients reported active and passive anal inter-

courses, a LGV urethral infection has not been identified
in our population. This is in concordance with previously
reported studies [2,9] even if recently de Vrieze et al.
found some cases of concurrent urethral LGV in a group
of MSM with anorectal infection [16].
As observed in our cases, LGV proctitis can be easily

misdiagnosed at the first investigations due to the un-
awareness of general practitioners and shame of patients
in seeking care [11]. The most common misdiagnosis
concerns IBD, since both endoscopic appearance of rec-
tal mucosa and histological examination show similar
characteristics [17].
High-risk sexual behaviours, including high number of

sexual partners, unsafe intercourses, fisting and sex toys
sharing are reported by most of LGV infected patients
[18,19]. Common risk behaviours and LGV ulcerative
lesions can both explain the high prevalence of other
STIs found in LGV patients.
Our data highlighted a significant difference between

LGV-positive and LGV-negative subjects regarding coin-
fections due to other STIs (P = 0.0023); in particular
among LGV patients higher rates of HIV (P < 0.001), syph-
ilis (P < 0.001) and HBV (P = 0.001) infections were found.
Logistic regression analysis in our population showed that
HIV and syphilis represent the strongest risk factors for
LGV infection (P < 0.001).
A strong association between anorectal LGV and HIV

seropositivity has been already well documented [18],
with rate of co-infection reaching 60-100% in MSM
population [20].
It has been supposed that HIV-related immunodefi-

ciency could delay LGV clearance [21]. Nevertheless, anti-
biotic treatment for LGV with doxycycline for 21 days
appears to be equally effective both in HIV-negative and
HIV positive patients [14].
As already observed [18], we confirm that LGV clinical

presentation was not influenced by the use of HAART
therapy and LGV outcome did not depend on HIV viral
load or CD4 cell count.
Laboratory investigations have a crucial role in LGV

diagnosis, but the quest for a reliable and simple method
to discriminate between LGV and non-LGV CT infections
is still going on. Both serological and nucleic acid amplifi-
cation techniques (NAATs) indeed present critical issues.
Chlamydia serology can support LGV diagnosis in the

appropriate clinical context, but the diagnostic utility of
serological methods other than complement fixation and
microimmunofluorescence procedures has not been well
established yet [22,23]. In this study, we found a significant
elevation of anti-Chlamydia IgG by an immunoenzimatic
assay in LGV-positive patients, suggesting a potential role
of IgG testing for LGV diagnosis.
On the other hand, NAATs have not been FDA cleared

or CE marked yet on rectal specimens.
For that reason, many laboratories have performed their

own validation studies in order to provide results for
clinical management [22]. Moreover, since commercial
NAATs can not differentiate LGV from non-LGV sero-
vars, further investigations for CT molecular typing are
needed. In the absence of specific LGV diagnostic testing,
patients with a clinical syndrome consistent with LGV,
should be treated with LGV regimen (doxycycline 100 mg
orally twice a day for 21 days) [15,23].
In our experience, even if Versant CT/GC DNA 1.0

Assay has been not licensed for extragenital use, it showed
good performances in CT/GC DNA detection on rectal
and pharyngeal swabs. In addition, RFLP analysis of CT
positive samples seems to be a reliable, inexpensive and
time-saving method for CT genotyping.
It follows that our suggested algorithm (i.e. Versant

CT/GC DNA 1.0 Assay and RLFP analysis of CT positive
samples) could be an excellent choice for laboratory LGV
diagnosis.
Even if our results do not provide sufficient evidence to

recommend routine screening of anorectal swabs in MSM
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population, they confirm, in agreement with European
guidelines, the indication to perform CT NAAT tests and
genotyping on rectal specimens in presence of ulcerative
proctitis or in sexual contacts of LGV positive people
[9,24].
In particular, our results suggest to test for rectal LGV

all MSM complaining of anorectal symptoms, especially
if other STIs (HIV and/or syphilis) are identified. More-
over, these subjects should be presumptively treated for
LGV infection until CT molecular genotyping is known.

Conclusions
On the strength of our epidemiological and statistical
results, testing for LGV infection should be recommended
to all HIV and/or syphilis-positive MSM complaining of
anorectal symptoms. For this purpose, CT DNA detection
by Versant CT/GC DNA 1.0 Assay, followed by RFLP
analysis for molecular typing demonstrated to be an excel-
lent diagnostic algorithm for LGV identification.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
AM, AD, RC conceived and designed the study; CF, PN, MC, SB, AF
performed the clinical visit and sample testing; CF, AM, LBR analyzed the
data; CF, AM, RC wrote the paper; all authors read and approved the final
manuscript.

Acknowledgments
We thank the nursing staff of the STD Outpatients Clinic and laboratory
technologists of Microbiology Laboratory, St. Orsola University Hospital of
Bologna for providing excellent support during this study.

Author details
1Microbiology, DIMES, University of Bologna, St. Orsola Hospital, Via
Massarenti, 9, 40138 Bologna, Italy. 2Dermatology, DIMES, University of
Bologna, St. Orsola Hospital, Via Massarenti, 9, 40138 Bologna, Italy.
3Cardiology, DIMES, University of Bologna, St. Orsola Hospital, Via Massarenti,
9, 40138 Bologna, Italy.

Received: 28 January 2014 Accepted: 4 April 2014
Published: 9 April 2014

References
1. Stary G, Meyer T, Bangert C, Kohrgruber N, Gmeinhart B, Kirnbauer R,

Jantschitsch C, Rieger A, Stary A, Geusau A: New chlamydia trachomatis L2
strains identified in a recent outbreak of lymphogranuloma venereum in
Vienna, Austria. Sex Transm Dis 2008, 35:377–382.

2. Nieuwenhuis RF, Osserwaarde JM, Götz HM, Dees J, Thio HB, Thomeer HG,
den Hollander JC, Neumann MH, van der Meijden WI: Resurgence of
lymphogranuloma venereum in Western Europe: an outbreak of
chlamydia trachomatis serovar L2 proctitis in The Netherlands among
men who have sex with men. Clin Infect Dis 2004, 39(Suppl 7):996–1003.

3. Cusini M, Boneschi V, Arancio L, Ramoni S, Venegoni L, Gaiani F, de Vries HJ:
Lymphogranuloma venereum: the Italian experience. Sex Transm Infect
2009, 85(Suppl 3):171–172.

4. Kerndt PR, Ferrero DV, Aynalem G, Monga D, Wang S, Zhang N, Wong C,
Liggins M, Meng Q: First report of performance of the versant CT/GC
DANN 1.0 assay (kPCR) for detection of Chlamydia trachomatis and
Neisseria gonorrhoeae. J Clin Microbiol 2011, 49(Suppl 4):1347–1353.

5. Lan J, Ossewaarde JM, Walboomers JM, Meijer CJ, van den Brule AJ:
Improved PCR sensitivity for direct genotyping of Chlamydia
trachomatis serovars by using a nested PCR. J Clin Microbiol 1994,
32(Suppl 2):528–530.
6. Gallo Vaulet L, Entrocassi C, Corominas AI, Rodriguez Fermepin M:
Distribution study of Chlamydia trachomatis genotypes in symptomatic
patients in Buenos Aires, Argentina: association between genotype E
and neonatal conjunctivitis. BMC Res Notes 2010, 3:34.

7. Sayada C, Denamur E, Orfila J, Catalan F, Elion J: Rapid genotyping of the
Chlamydia trachomatis major outer membrane protein by the
polymerase chain reaction. FEMS Microbiol Lett 1991, 67(Suppl 1):73–78.

8. Whiley DM, Buda PJ, Bayliss J, Cover L, Bates J, Sloots TP: A new
confirmatory Neisseria gonorrhoeae real-time PCR assay targeting the
porA pseudogene. Eur J Clin Microbiol Infect Dis 2004, 23(Suppl 9):705–710.

9. Ward H, Alexander S, Carder C, Dean G, French P, Ivens D, Ling C, Paul J, Tong
W, White J, Ison CA: The prevalence of lymphogranuloma venereum
infection in men who have sex with men: results of a multicentre case
finding study. Sex Transm Infect 2009, 85(Suppl 3):173–175.

10. Defraye A, Van Beckhoven D, Sasse A: Surveillance of sexually transmitted
infections among persons living with HIV. Int J Public Health 2011,
56(Suppl 2):169–174.

11. Martin-Iguacel R, Libre JM, Nielsen H, Heras E, Matas L, Lugo R, Clotet B,
Sirera G: Lymphogranuloma venereum proctocolitis: a silent disease in
men who have sex with men in industrialized countries. Eur J Clin
Microbiol Infect Dis 2010, 29:917–925.

12. Hoentjen F, Rubin DT: Infectious proctitis: when to suspect it is not
inflammatory bowel disease. Dig Dis Sci 2012, 57(Suppl 2):269–273.

13. van der Laar MJ, Fenton KA, Ison C: Update on the European
lymphogranuloma venereum epidemic among men who have sex with
men. Euro Surveill 2005, 10(Suppl 6), E050602.

14. White JA: Manifestations and management of lymphogranuloma
venereum. Curr Opin Infect Dis 2009, 22(Suppl 1):57–66.

15. European Centre for Disease Prevention and Control: Sexually transmitted
infections in Europe 2011. Stockholm, Sweden: ECDC; 2013.

16. de Vrieze NH, van Rooijen M, Speksnijder AG, de Vries HJ: Urethral
lymphogranuloma venereum infections in men with anorectal
lymphogranuloma venereum and their partners: the missing link in the
current epidemic. Sex Transm Dis 2013, 40(Suppl 8):607–608.

17. Gallegos M, Bradly D, Jakate S, Keshavarzian A: Lymphogranuloma
venereum proctosigmoiditis is a mimicker of inflammatory bowel
disease. World J Gastroenterol 2012, 18(Suppl 25):3317–3321.

18. Van der Bij AK, Spaargaren J, Morré SA, Fennema HS, Mindel A, Coutinho
RA, de Vries HJ: Diagnostic and clinical implications of anorectal
lymphogranuloma venereum in men who have sex with men: a
retrospective case–control study. Clin Infect Dis 2006, 42:186–194.

19. Ward H, Martin I, Macdonald N, Alexander S, Simms I, Fenton K, French P,
Dean G, Ison C: Lymphogranuloma venereum in the United Kingdom.
Clin Infect Dis 2007, 44(Suppl 1):26–32.

20. Rönn MM, Ward H: The association between Lymphogranuloma
venereum and HIV among men who have sex with men: systematic
review and meta-analysis. BMC Infect Dis 2011, 11:70.

21. van Nieuwkoop C, Gooskens J, Smit VT, Claas EC, van Hogezand RA, Kroes
AC, Kroon FP: Lymphogranuloma venereum proctocolitis: mucosal T cell
immunity of the rectum associated with chlamydial clearance and
clinical recovery. Gut 2007, 56(Suppl 10):1476–1477.

22. By P, Papp JR, Schachter J, Gaydos CA, Van Der Pol B: Recommendations
for the Laboratory-Based Detection of Chlamydia trachomatis and
Neisseria gonorrhoeae - 2014. MMWR Recomm Rep 2014, 63(RR-02):1–19.

23. Workowski KA, Berman S: Sexually transmitted diseases treatment
guidelines, 2010. MMWR Recomm Rep 2010, 59(RR-12):1–110.

24. de Vries HJC, Morré SA, White JA, Moi H: European guideline of the
management of lymphogranuloma venereum, 2010. Int J STD AIDS 2010,
21(Suppl 8):533–536.

doi:10.1186/1756-0500-7-225
Cite this article as: Foschi et al.: Prevalence and predictors of
Lymphogranuloma venereum in a high risk population attending a STD
outpatients clinic in Italy. BMC Research Notes 2014 7:225.


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study population
	Diagnosis of CT infections and genotyping
	Statistical analysis


	Results
	Patients characteristics
	Diagnosis of CT infections and genotyping
	Clinical findings, risk factors and outcome of LGV cases


	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


