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A cluster of Psittacosis cases in
Lishui, Zhejiang Province, China,
in 2021
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and Beibei Wu™

*Key laboratory of Vaccine, Prevention and Control of Infectious Disease of Zhejiang Province,
Zhejiang Provincial Center for Disease Control and Prevention, Hangzhou, China, 2Department of
Microbiology, Lishui Center for Disease Control and Prevention, Lishui, China

Introduction: Psittacosis, caused by Chlamydia psittaci, is widespread
throughout the world. In humans, C. psittaci infection may lead to severe
conditions and complications, including sepsis and multiple organ failure. We
report a cluster of cases caused by C. psittaci in Zhejiang Province, 2021, which
led to one death and three cases of hospitalization.

Methods: The cases were confirmed by nest-PCR, RT-PCR, and mNGS.

Results: The four cases were related and the sequences obtained from the
samples were closely correlated with those from Taiwan.

Discussion: This study is the first to report on the case of death from psittacosis
in Zhejiang Province, and our results help to assess the disease and
recommend effective measures to prevent further spread of C. psittaci.

KEYWORDS
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Introduction

Psittacosis is a zoonotic disease caused by Chlamydia psittaci infection. C. psittaci is a
Gram-negative pathogen that infects humans throughout the world (Yuan et al,, 2021). Its
infection most commonly occurs in persons with a history of contact with birds or poultry
in either occupational settings or companion bird exposure. Over the past 20 years, several
C. psittaci outbreaks have been reported in different countries with fatality rates of less than
1% (Smith et al., 2005; Mair-Jenkins et al., 2018). The clinical manifestations of psittacosis
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vary from asymptomatic infection to fatal systemic illness.
Humans suffering from symptomatic infection may have
headache, chills, fever, malaise, and myalgia (Harkinezhad et al,
2009; Branley et al, 2014; Rybarczyk et al., 2020). Several
diagnostic assessments, including serological tests, culture, and
PCR, are available (Ménard et al, 2006). With continuous
improvement in detection methods in recent years, several cases
of C. psittaci infection have been confirmed in China using
metagenomic next-generation sequencing (mNGS) (Schlaberg
et al,, 2017; Gu et al., 2019; Chen et al., 2020; Gu et al., 2020).

In this study, we report a cluster of psittacosis cases in
Lishui, Zhejiang Province, China, in 2021, which caused one
death and three cases of hospitalization. Among the four
patients with confirmed psittacosis, three patients belonged
to the same family and all four cases were connected. To the
best of our knowledge, this study is the first to report on the
case of death from psittacosis in Zhejiang Province in recent
years, and can help in further research on transmission of C.
psittaci, drawing attention to psittacosis and strengthening
disease surveillance.

Materials and methods
Case presentation

Patient 1 was from Qingyun County and was hospitalized on
August 21, 2021, with fever and chills. C. psittaci pneumonia was
confirmed by the presence of C. psittaci sequence reads in his
bronchoalveolar lavage fluid and blood samples by mNGS. The
other three patients (a farmer, his wife, and son), all from Longquan
and with C. psittaci infection, were related to Patient 1 and belong to
the same family. Patient 2 (65 years old) once bought ducks from
Patient 1 and was hospitalized on August 28, 2021, due to severe
fever and chills. The condition of Patient 2 deteriorated quickly, and
the patient died on September 13, 2021. His wife, Patient 3,
developed chills, fatigue, and nausea on August 28, 2021, and was
hospitalized for treatment on August 30, 2021. Their son, Patient 4,
who attended and stayed with Patients 2 and 3 in the hospital, was

10.3389/fcimb.2022.1044984

hospitalized on September 5, 2021, due to severe fever and chills.
The time of disease onset is shown in Figure 1.

Sample collection

Five specimens, including one bronchoalveolar lavage and
four serum samples from the four hospitalized patients, were
collected from the Central Hospital of Lishui, Zhejiang Province.
A total of 74 environmental samples (30 from Patient 1 and 44
from the village of the other three patients), including throat
swabs, anal swabs, dung, and drinking water of ducks, chicks, or
geese were collected from the patients’ homes.

DNA extraction and detection

The total DNA of the samples was extracted using a
commercial kit (Qiagen, USA), according to the
manufacturer’s instructions. The DNA was analyzed by real-
time PCR targeting the C. psittacilocus tag 16S rRNA and nested
PCR (performed at Zhejiang Provincial Center for Disease
Control and Prevention (CDC)). The results of nested PCR
were confirmed by sequencing at Sangon Biotech Company
(Shanghai, China) and BLAST (http://blast.ncbi.nlm.nih.gov/).

Phylogenetic tree

A total of 11 sequences (ZJLS001-011) were successfully
obtained from 15 C. psittaci-positive samples by sequencing the
nested PCR products. The primers and probes used are displayed
in Table 1. Phylogenetic analysis based on the 11 sequences and 53
reference sequences from the NCBI GenBank database was
performed by using neighbor-joining method with the Tajima-
Nei model in MEGA version 6.06, and bootstrap values >70%
were calculated from 1000 replicates. The reference sequences
were chosen from the published ompA sequences, and genotyping

August 21 August 28  August 30 September 5
Patient 1 Patient 2 Patient 3 Patient 4

FIGURE 1

The same family

Disease onset in the four patients. Patient 1 was the first to develop symptoms on August 21, 2021, and Patients 2, 3, and4 belong to the same family.
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TABLE 1 Primers used for the detection of C. psittaci.

10.3389/fcimb.2022.1044984

Primer name Sequence 5-3’ Amplicon size(bp)
Nest-1-F GCTACGGGTTCCGCTCT

Nest-1-R GCTTCGATTCAGATCAACAAA o
Nest-2-F CGCTCTCTCCTTACAAGCC

Nest-2-R CAAATTGCTTCGATTCAGATC o
Realtime-F CACTATGTGGGAAGGTGCTTCA

Realtime-R CTGCGCGGATGCTAATGG a

Realtime-pb

FAM- CGCTACTTGGTGTGAC-BHQI1

was performed as previously described, the information of
reference sequences was shown in Supplement Table S1.
Results
Geographical distribution of patients

Patient 1 was from Qingyun County, while the other three patients

were from Longquan, the neighboring county of Patient 1. As shown in
Figure 2, the two locations are about 80 km apart. Patient 1 was a

Suichang County

Longquan

Patient 2
Patient 3

Qingyuan County

FIGURE 2

* Patient 1

Songyang County

Jingning Shezu Zizhixian

tranter and had come to the village of the other three patients to sell
poultry and Patient 2 had once bought ducks from him.

Metagenomic next-generation sequencing

Patient 1 was hospitalized with unexplained fever and chills,
and after 3 days, his bronchoalveolar lavage was sent to
MATRIDX (Hangzhou, China) for mNGS. The mNGS results
revealed that 8905 and 7144 sequence reads corresponding to C.
psittaci accounted for 96.39% and 77.32% of microbial reads at
the genus and species levels, respectively (Figures 3A, B). The

Jinyun County

Qingtian County

Geographical distribution of the cases. The geographic location of the family has been marked with a red five-pointed star.
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The distribution of sequences

Genus

# Chiamyda psittaci(N=96.39%)

» Others(N=3.61%)

Q20
= Q30

o8

Percent(%)
Percent(%)

88

20.;

2

B The distribution of sequences

Species

= Chismydia psittaci{N=77.32%)

= Others(N=22.68%)

clean
Sample

FIGURE 3

Diagnosis of C. psittaci in bronchoalveolar lavage fluid from Patient 1 using mNGS. A total of 8905 and 7144 sequence reads corresponded to C.
psittaci at the genus and species levels, respectively (A, B). Q20/Q30 distribution (C) and G/C distribution (D).

clean
Sample

result of sequencing quality was shown in Figures 3C, D. The
result of sequencing quality was shown in Figures 3C, D.

Laboratory diagnosis by real-time PCR

All four patients tested positive for C. psittaci in RT-PCR. In
addition, two environmental samples (dung and drinking water
of goose) from Patient 1 and six environmental samples (three
throat swabs, two fecal, and one drinking water of duck) from
the other three patients (belonging to the same family) were
positive for C. psittaci (Table 2). More importantly, seven
environmental samples from the same village of the three
patients were positive for C. psittaci, indicating widespread
transmission of C. psittaci among poultry in that village and
further potential emergence and spread of psittacosis in Lishui.

Nested PCR

A total of 15 C. psittaci-positive RT-PCR samples were
subjected to nested PCR, and the products obtained were
confirmed by 2% agarose gel electrophoresis (Figure 4). The
results revealed 11 electrophoretic bands of 1000-bp size, and 11
sequences (ZJLS001-011) were successfully obtained by
sequencing the nested PCR products.

Phylogenetic analysis

A phylogenetic tree (Figure 5) was constructed based on 11
sample sequences and 53 reference sequences. Phylogenetic
analysis showed that the 11 sample sequences were clustered
in the same branch and were closely related to MK630234 which

TABLE 2 C. psittaci positive numbers of environmental samples from four patients.

Anal swabs of poultry dung drinking water of poultry  Total

Patient Throat swabs
number ofpoultry
Patient 1 70 Male \

Patient 2 65 Male

Patient 3 63 Female 3

Patient 4 42 Male
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FIGURE 4
Agarose gel electrophoresis of 11 nested PCR products. M: DL2000 DNA marker, lane 1-11: 1-11 sequences of samples.
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FIGURE 5

Phylogenetic tree of C. psittaci sequences. The 11 sample sequences which are highlighted and 53 reference sequences (the genotype was
labled on the right)were compared using Molecular Evolutionary Genetics Analysis (MEGA) software version 7.0 (maximum likelihood phylogeny
test) and gamma-distributed rates among sites with 1000 bootstrap replicates. The reference sequences used to construct distinct phylogenetic
branches were obtained from GenBank sequence database. mBSamples collected from Patient 1. ASamples collected from Patient 2, 3 and 4.

Frontiers in Cellular and Infection Microbiology 05 frontiersin.org


https://doi.org/10.3389/fcimb.2022.1044984
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

Yao et al.

is reported in Guangzhou and MK032045 which is from Taiwan,
the genotype is waterfowl-TW.

Discussion

Zhejiang Province is located in eastern China and has a
humid subtropical monsoon climate. Mountains and hills
account for 74.63% of the total area, with forest coverage rate
reaching 60.5%, which is among the highest in China (Yan et al,,
2018). The ecological environment of Zhejiang Province
provides a suitable habitat for birds, with about 300-400
species of birds inhabiting this area. However, C. psittaci
infection most commonly occurs in people with a history of
contact with birds or poultry in either occupational settings or
companion bird exposure. C. psittaci infection has been reported
worldwide, including China, USA, Europe, and Australia (Yung
and Grayson, 1988; Cheng et al., 2013; Branley et al., 2014; Shaw
et al,, 2019). To the best of our knowledge, the present study is
the first to report a cluster of psittacosis cases and a resultant
death in Lishui City.

The results of phylogenetic analysis indicated that 11
sequences were almost clustered in the same branch and have
high homology. Patient 2 once bought ducks from Patient 1, and
the disease onset in the four patients occurred in chronological
order, with Patients 1, 2, 3, and 4 hospitalized on August 21,
August 28, August 30, and September 5, respectively. The sick
duck might have first spread C. psittaci to Patient 1, and then
Patients 2-4 might have been infected by sick ducks bought from
Patient 1. The sample sequences were closely related to
MK630234 and MK032045. These findings suggest that C.
psittaci may infect humans in different regions via bird
migration.

Patients 2, 3, and 4 belong to the same family, with the
father presenting clinical symptoms first, followed by the
mother and their son. However, there are rarely any reports
on human-to-human transmission of C. psittaci, and the
reason for C. psittaci infection in the mother and son needs
further investigation. Patient 1 was found to be positive for C.
psittaci infection by using mNGS in hospital, and the infection
was finally confirmed by RT-PCR and nested PCR in Zhejiang
CDC. It must be noted that mNGS requires expensive
instruments and professional technicians. Doctors
experienced in the treatment of C. psittaci infection are also
important. Moreover, the government and health
administration should expand C. psittaci surveillance, and
clinicians evaluating fever of unknown origin should
consider psittacosis as a possible diagnosis. The Lishui
Government quickly organized control measures, including
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harmless treatment of poultry in the patients’ villages,
thorough disinfection of the environment, and increasing
public awareness about C. psittaci infection.

Data availability statement

The original contributions presented in the study are
included in the article/Supplementary Material. Further
inquiries can be directed to the corresponding authors.

Ethics statement

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

Author contributions

Methodology: ZW. Formal analysis: GS. Writing—original
draft preparation: LW. Writing—review and editing: WY, XC.
Supervision: ZY. Project administration: YZ, BW. All authors
have read and agreed to the published version of the manuscript.
All authors contributed to the article and approved the
submitted version.

Funding

This study was supported by Natural Science foundation of
Zhejiang Province(LGF20H260003) and Medical Science and
Technology Program of Zhejiang Province (2020RC050).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The handling editor BZ declared a past co-authorship with
the author ZY.

Publisher’s note

All claims expressed in this article are solely those of
the authors and do not necessarily represent those of their

frontiersin.org


https://doi.org/10.3389/fcimb.2022.1044984
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

Yao et al.

affiliated organizations, or those of the publisher, the
editors and the reviewers. Any product that may be
evaluated in this article, or claim that may be made by
its manufacturer, is not guaranteed or endorsed by
the publisher.

References

Branley, J. M., Weston, K. M., England, J., Dwyer, D. E., and Sorrell, T. C. (2014).
Clinical features of endemic community-acquired psittacosis. New Microbes New
Infect. 2, 7-12. doi: 10.1002/2052-2975.29

Chen, X, Cao, K., Wei, Y., Qian, Y., Liang, J., Dong, D, et al. (2020). Metagenomic
next-generation sequencing in the diagnosis of severe pneumonias caused by chlamydia
psittaci. Infection 48, 535-542. doi: 10.1007/s15010-020-01429-0

Cheng, Y. J,, Lin, K. Y., Chen, C. C, Huang, Y. L, Liu, C. E, and Li, S. Y. (2013).
Zoonotic atypical pneumonia due to chlamydophila psittaci: first reported psittacosis
case in Taiwan. J. Formos Med. Assoc. 112, 430-433. doi: 10.1016/j.,jfma.2012.08.017

Gu, L, Liu, W, Ru, M,, Lin, J, Yu, G, Ye, J,, et al. (2020). The application of
metagenomic next-generation sequencing in diagnosing chlamydia psittaci pneumonia:
a report of five cases. BVIC Pulm Med. 20, 65. doi: 10.1186/s12890-020-1098-x

Gu, W., Miller, S., and Chiu, C. Y. (2019). Clinical metagenomic next-generation
sequencing for pathogen detection. Annu. Rev. Pathol. 14, 319-338. doi: 10.1146/
annurev-pathmechdis-012418-012751

Harkinezhad, T., Geens, T., and Vanrompay, D. (2009). Chlamydophila psittaci
infections in birds: a review with emphasis on zoonotic consequences. Vet.
Microbiol. 135, 68-77. doi: 10.1016/j.vetmic.2008.09.046

Mair-Jenkins, J., Lamming, T., Dziadosz, A., Flecknoe, D., Stubington, T.,
Mentasti, M., et al. (2018). A psittacosis outbreak among English office workers
with little or no contact with birds, August 2015. PloS Curr. 10. doi: 10.1371/
currents.outbreaks.b646c3bb2b4f0e3397183£31823bbca6

Meénard, A., Clerc, M., Subtil, A., Mégraud, F., Bébear, C., and de Barbeyrac, B.
(2006). Development of a real-time PCR for the detection of chlamydia psittaci. J.
Med. Microbiol. 55, 471-473. doi: 10.1099/jmm.0.46335-0

Frontiers in Cellular and Infection Microbiology

07

10.3389/fcimb.2022.1044984

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/
fcimb.2022.1044984/full#supplementary-material

Rybarczyk, J., Versteele, C., Lernout, T., and Vanrompay, D. (2020). Human
psittacosis: a review with emphasis on surveillance in Belgium. Acta Clin. Belg 75,
42-48. doi: 10.1080/17843286.2019.1590889

Schlaberg, R., Chiu, C. Y., Miller, S., Procop, G. W., and Weinstock, G. (2017).
Validation of metagenomic next-generation sequencing tests for universal
pathogen detection. Arch. Pathol. Lab. Med. 141, 776-786. doi: 10.5858/
arpa.2016-0539-RA

Shaw, K. A., Szablewski, C. M., Kellner, S., Kornegay, L., Bair, P., Brennan, S.,
et al. (2019). Psittacosis outbreak among workers at chicken slaughter plants,
Virginia and Georgia, USA, 2018. Emerg. Infect. Dis. 25, 2143-2145. doi: 10.3201/
€id2511.190703

Smith, K. A., Bradley, K. K., Stobierski, M. G., and Tengelsen, L. A. (2005).
Compendium of measures to control chlamydophila psittaci (formerly chlamydia
psittaci) infection among humans (psittacosis) and pet birds, 2005. J. Am. Vet. Med.
Assoc. 226, 532-539. doi: 10.2460/javma.2005.226.532

Yan, H,, Ding, Z,, Yan, J., Yao, W, Pan, J,, Yang, Z,, et al. (2018). Epidemiological
characterization of the 2017 dengue outbreak in zhejiang, China and molecular
characterization of the viruses. Front. Cell Infect. Microbiol. 8, 216. doi: 10.3389/
fcimb.2018.00216

Yuan, Y., Zhang, X,, and Gui, C. (2021). Detection of chlamydia psittaci in both
blood and bronchoalveolar lavage fluid using metagenomic next-generation
sequencing: A case report. Med. (Baltimore) 100, e26514. doi: 10.1097/
MD.0000000000026514

Yung, A. P., and Grayson, M. L. (1988). Psittacosis—a review of 135 cases. Med. J.
Aust. 148, 228-233. doi: 10.5694/j.1326-5377.1988.tb99430.x

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fcimb.2022.1044984/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fcimb.2022.1044984/full#supplementary-material
https://doi.org/10.1002/2052-2975.29
https://doi.org/10.1007/s15010-020-01429-0
https://doi.org/10.1016/j.jfma.2012.08.017
https://doi.org/10.1186/s12890-020-1098-x
https://doi.org/10.1146/annurev-pathmechdis-012418-012751
https://doi.org/10.1146/annurev-pathmechdis-012418-012751
https://doi.org/10.1016/j.vetmic.2008.09.046
https://doi.org/10.1371/currents.outbreaks.b646c3bb2b4f0e3397183f31823bbca6
https://doi.org/10.1371/currents.outbreaks.b646c3bb2b4f0e3397183f31823bbca6
https://doi.org/10.1099/jmm.0.46335-0
https://doi.org/10.1080/17843286.2019.1590889
https://doi.org/10.5858/arpa.2016-0539-RA
https://doi.org/10.5858/arpa.2016-0539-RA
https://doi.org/10.3201/eid2511.190703
https://doi.org/10.3201/eid2511.190703
https://doi.org/10.2460/javma.2005.226.532
https://doi.org/10.3389/fcimb.2018.00216
https://doi.org/10.3389/fcimb.2018.00216
https://doi.org/10.1097/MD.0000000000026514
https://doi.org/10.1097/MD.0000000000026514
https://doi.org/10.5694/j.1326-5377.1988.tb99430.x
https://doi.org/10.3389/fcimb.2022.1044984
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	A cluster of Psittacosis cases in Lishui, Zhejiang Province, China, in 2021
	Introduction
	Materials and methods
	Case presentation
	Sample collection
	DNA extraction and detection
	Phylogenetic tree

	Results
	Geographical distribution of patients
	Metagenomic next-generation sequencing
	Laboratory diagnosis by real-time PCR
	Nested PCR
	Phylogenetic analysis

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Supplementary material
	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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


