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Pannonibacter phragmitetus (P. phragmitetus) is rarely related with human

disease. We reported a case of catheter-related infection caused by P.

phragmitetus in a 68-year-old woman on hemodialysis. The patient

developed recurrent fever during hemodialysis and blood cultures were

positive for P. phragmitetus. The patient’s body temperature returned to

normal after intravenous cefoperazone/sulbactam treatment, and the

hemodialysis catheter was locked with gentamicin and urokinase. The

potential anti-infective treatment against P. phragmitetus was discussed.

KEYWORDS

Pannonibacter phragmitetus, hemodialysis, catheter infection, recurrent fever, anti-
infective treatment
Introduction

Pannonibacter phragmitetus (P. phragmitetus) is a gram-negative rod, which is

recognized from a Hungarian soda lake in 2003 (Borsodi et al., 2003). P. phragmitetus

is commonly applied to environmental pollution control due to its ability to remove

nitrogen and metals in water and soil (Bai et al., 2019; Chai et al., 2019; Wang et al., 2019;

Liao et al., 2020; Saravanan et al., 2021). Although it was first identified as Achromobacter

groups B and E from human blood (Holmes et al., 1990; Holmes et al., 1993; Holmes

et al., 2006), little is known about its pathogenicity. After searching in PubMed and Web

of Science, we found only 4 cases of infection caused by P. phragmitetus: one case of late

replacement valve endocarditis (McKinley et al., 1990), one case of recurrent septicemia

(Jenks and Shaw, 1997), one case of liver abscess (Wang et al., 2017), and one case of
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bacteriemia (Gallardo et al., 2020). Here, we presented probably

the first case of hemodialysis catheter infection caused by P.

phragmitetus in China.
Case presentation

A 68-year-old woman with end-stage renal disease was

admitted to our hospital for hemodialysis on September 16,

2021. The patient had a history of left kidney cyst, atrophy of

both kidneys, chronic kidney disease, obstructive pulmonary

disease, and hypertension. A rectal resection was performed in

2002. Her normal medication consisted of nifedipine (20 mg,

bid), benazepril (10 mg, bid) and terazosin (2 mg, tid). Since

January 19, 2021, the patient started hemodialysis three times a

week via a catheter in the right internal jugular vein at a local

hospital. On August 17, the patient had chills during

hemodialysis. After returning home, she developed fever and

sweating with a body temperature of 39.1°C. Her body

temperature returned to normal after she received diclofenac

and anti-infective treatment. On September 1, she became febrile

again after hemodialysis. She was hospitalized at the local

hospital for 10 days and she was recovered after receiving

anti-infective therapy. On September 13, the patient developed

chills, fever and sweating again with a body temperature of 38.6°

C during hemodialysis. Her body temperature returned to

normal after physical cooling.

Upon admission, the patients’ body temperature was 36.9°C,

pulse rate was 82 beats/min, respiratory rate was 18 breaths/min,

and blood pressure was 200/110 mmHg. Laboratory tests (see

Table 1) showed impaired kidney function (CO2 21.4 mmol/L,

creatinine 958.3 mmol/L, uric acid 460 mmol/L, BUN 23.2mmol/
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L), anemia (RBC 3.29×1012/L, Hb 102 g/L), vitamin D deficiency

(28.11 nmol/L), and hyperparathyroidism (PTH 226.1 pg/mL).

On the next day of admission, the patient developed fever

during hemodialysis, and she was treated with intravenous

demethylvancomycin (400 mg, qd). A pair of venous blood

samples were collected prior to antimicrobial therapy, as well as

a pair of blood sample drawn from the catheter. Aerobic blood

cultures were positive after 2 days of incubation (48 h 25 min). A

gram staining revealed gram-negative rods. Positive cultures

were then transferred to Columbia blood agar plates,

MacConkey agar plates, chocolate agar plates and Sabouraud’s

agar plates at 35°C, and Sabouraud’s agar plates at 28°C. After

incubation overnight, P. phragmitetus (Figure 1) was identified

by matrix-assisted laser desorption ionization/time offlight mass

spectrometry (LVD MALDI Biotyper System, Bruker Daltonik

GmbH, Germany). P. phragmitetus was also verified by DNA

sequencing (Supplementary Figure 1 and Data Sheet 1), using

bacter ia l 16S rDNA primers (forward primer : 5 ’-

AGTTTGATCMTGGCTCAG-3 ’ , reverse primer: 5 ’-

GGTTACCTTGTTACGACTT-3’). Antimicrobial susceptibility

test (AST) was performed by the Kirby-Bauer disc diffusion

method (Thermo Fisher Scientific, USA). The minimum

inhibitory concentration (MIC) of P. phragmitetus for

antibiotics were determined by BD Phoenix 100 system using

NMIC/ID-4 susceptibility panels (Table 2). P. phragmitetus was

sensitive to cefoxitin, imipenem, meropenem, amikacin,

gentamicin, tetracycline, minocycline, ciprofloxacin,

levofloxacin, chloramphenicol, but resistant against penicillin,

ampicillin, piperacillin, piperacillin/tazobactam, aztreonam,

trimethoprim/sulfamethoxazole, vancomycin, teicoplanin,

clindamycin and linezolid amine. The patient was then

changed to intravenous cefoperazone/sulbactam (500mg/
TABLE 1 Abnormal diagnostic results.

Parameter Values Normal range

RBC (×1012/L) 3.29 3.8~5.1

Hb (g/L) 102 115~150

HCT (%) 31.1 35~45

CO2 (mmol/L) 21.4 22~29

Creatinine (mmol/L) 958.3 41~81

Uric acid (mmol/L) 460 155~357

BUN (mmol/L) 23.2 2.76~8.07

AST (U/L) 11 13~35

Calcium (mmol/L) 2.02 2.2~2.55

Phosphorus (mmol/L) 1.59 0.85~1.51

PTH (pg/mL) 226.1 12~88

Vitamin D (nmol/L) 28.11 >75

PCT (ng/ml) 1.04 <0.046
RBC, red blood cell; Hb, Hemoglobin; HCT, Hematocrit; BUN, blood urea nitrogen; AST (aspartate aminotransferase), PTH, parathyroid hormone; PCT, procalcitonin.
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500mg, bid) treatment. The hemodialysis catheter was locked

with gentamicin (1.8×104 IU) and urokinase (1×105 IU).

Although clinical results were improved, but blood tests still

showed a sign of infection (PCT 1.04 ng/ml, see Table 1).

However, the patient refused to replace the hemodialysis

catheter. On September 23, the patient was discharged from

our hospital with treatment on nifedipine (20 mg, bid),

benazepril (10 mg, bid), terazosin (2 mg, tid) and cefdinir (100

mg, tid). The patient underwent regular hemodialysis at the local

hospital and developed no fever in the following 3 months (the

patient’s medical timeline was shown in Figure 2).
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Discussion

The first case of infection caused by P. phragmitetus was

reported in a male patient who developed a low-grade fever in

1988 (McKinley et al., 1990). The patient underwent pulmonary

autograft replacement in 1987 and P. phragmitetus was probably

introduced during the previous surgery. In 1997, a male patient

appeared fever after urinary catheterization, and then P.

phragmitetus was identified in blood cultures (Jenks and Shaw,

1997). The patient had clinically important improvement after

antibiotic therapy and removal of the catheter, but the patient
FIGURE 1

The spectrum of P. phragmitetus analyzed by MALDI Biotyper 3.1 (Bruker Daltonik GmbH, Germany).
TABLE 2 Antimicrobial susceptibility of P. phragmitetus.

Antimicrobial agent MIC (mg/ml) Interpretation

Amikacin <=8 S

Gentamicin <=2 S

Imipenem <=1 S

Meropenem <=1 S

Cefazolin >16 R

Cefotaxime 2 I

Aztreonam >16 R

Ampicillin >16 R

Piperacillin >64 R

Amoxicillin/Clavulanate potassium <=4/2 R

Ampicillin/Sulbactam >16/8 R

Clindamycin >2 R

Chloromycetin <=4 S

Ciprofloxacin <=0.5 S

Levofloxacin <=1 S

Tetracycline <=1 S
MIC, the minimum inhibitory concentration.
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FIGURE 2

The patient’s medical timeline.
TABLE 3 Case and literature review.

Year Country Sex Age PMH Clinical
symptoms

Catheterizationsite WBC
(×109/
L)

Hb
(g/
L)

Creatinine
(mmol/L)

Antibiotics Ref.

1988 Britain Male 28 Streptococcus
sanguis
endocarditis,
pulmonary
autograft
replacement

A low-grade
fever, an
enlarged
cardiac
silhouette

UNK UNK UNK UNK 6 weeks of
cefuroxime and
gentamicin

(Borsodi
et al.,
2003)

1997 Britain Male 76 Angina pectoris,
myocardial
infarctions, a
balloon
angioplasty for
coronary artery
disease

Recurrent
fever and
hypotension
after urinary
catherization.

Bladder UNK UNK 237 The first round: 48h
of cefuroxime and
gentamicin, then
ciprofloxacin
the second round: 10
days of ciprofloxacin
and gentamicin

2017 China Male 44 Pain in the right
upper abdomen
for 14 days

A large
abscess
within the
right liver
lobe

Liver 17 112 UNK Metronidazole and
cefodizime

2020 Spain Male 61 Hypertension,
impaired kidney
function, anemia,
travel to Cuba

Fever after
hemodialysis

Right internal jugular
vein

7.56 90 589.6 Prior to AST:
vancomycin and
gentamicin,
post AST:
ciprofloxacin

Present
case

China Female 68 End-stage renal
disease, COPD,
hypertension,
hypothyroidism,
rectal resection

Recurrent
fever after
hemodialysis

Right internal jugular
vein

4.25 102 958.3 Prior to AST:
demethylvancomycin,
post AST:
cefoperazone/
sulbactam,
gentamicin and
cefdinir
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PMH, past medical history; WBC, white blood cell; UNK, unknown; AST, antimicrobial susceptibility test; COPD, chronic obstructive pulmonary disease.
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developed fever again after recatheterization. The infection of P.

phragmitetus was thought to be caused by insertion of the

urinary catheter. In 2017, a male patient with liver abscess was

diagnosed with P. phragmitetus. However, P. phragmitetus was

only identified from blood cultures, but not from abscess fluid

(Wang et al., 2017).

The first case of bacteriemia caused by P. phragmitetus in a

hemodialysis patient was reported in 2020 (Gallardo et al., 2020).

A male patient started hemodialysis due to impaired kidney

function in Spain. After one month and a half, the patient made

a trip to Cuba and did his regular hemodialysis at a local

hospital. When he returned to Spain and continued

hemodialysis, he developed fever during the session. The

infection of P. phragmitetus was probably introduced during

his stay in Cuba.

Highly like the case described in 2020, we reported the first

hemodialysis related infection caused by P. phragmitetus in China.

Fever occurred 4 times during or after hemodialysis in our case.

However, the patient is also not engaged in environmental

pollution treatment, and there is no lake near her house. Since

2022, the patient has been undergoing hemodialysis at our hospital,

and there is currently no sign of fever or infection. Therefore, we

speculate that P. phragmitetus was probably induced via the

catheter during her regular hemodialysis at her local hospital.

Among total 5 cases of P. phragmitetus infection, fever

appeared in 4 cases, and catheter‐related infection (CRI) was

suspected to be involved in 3 cases (Table 3). CRI is a common

but terrified complication in hemodialysis patients (Labriola,

2019). Sepsis accounts for 6.5% of deaths for patients receiving

hemodialysis in USA (System USRD., 2021). Genomic

sequencing showed P. phragmitetus is multidrug-resistant

(Zhou et al., 2017), but there is no standard treatment against

P. phragmitetus. Combining AST results from literatures and the

present case, imipenem, amikacin, ciprofloxacin, and gentamicin

would be ideal options for anti-infective monotherapy or

combination therapy.
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de la Torre-Fernández, M., and Sánchez Álvarez, E. (2020). First case of bacteriemia
caused by pannonibacter phragmitetus in a haemodialysis patient. Nefrologia (Engl
Ed) S0211-6995 (20), 30183–1. doi: 10.1016/j.nefro.2020.08.014

Holmes, B., Costas, M., Wood, A. C., and Kersters, K. (1990). Numerical analysis
of electrophoretic protein patterns of “Achromobacter” group b, e and f strains
from human blood. J. Appl. Bacteriol 68, 495–504. doi: 10.1111/j.1365-
2672.1990.tb02902.x

Holmes, B., Moss, C. W., and Daneshvar, M. I. (1993). Cellular fatty acid
compositions of “achromobacter groups b and e”. J. Clin. Microbiol. 31, 1007–1008.
doi: 10.1128/jcm.31.4.1007-1008.1993

Holmes, B., Segers, P., Coenye, T., Vancanneyt, M., and Vandamme, P. (2006).
Pannonibacter phragmitetus, described from a Hungarian soda lake in 2003, had
been recognized several decades earlier from human blood cultures as
achromobacter groups b and e. Int. J. Syst. Evol. Microbiol. 56, 2945–2948.
doi: 10.1099/ijs.0.64563-0

Jenks, P. J., and Shaw, E. J. (1997). Recurrent septicaemia due to “achromobacter
group b”. J. Infection 34, 143–145. doi: 10.1016/S0163-4453(97)92490-7

Labriola, L. (2019). Antibiotic locks for the treatment of catheter-related blood
stream infection: Still more hope than data. Semin. Dial 32, 402–405. doi: 10.1111/
sdi.12807

Liao, Q., Tang, J., Wang, H., Yang, W., He, L., Wang, Y., et al. (2020). Dynamic
proteome responses to sequential reduction of Cr(VI) and adsorption of Pb(II) by
Frontiers in Cellular and Infection Microbiology 06
pannonibacter phragmitetus BB. J. Hazard Mater 386, 121988. doi: 10.1016/
j.jhazmat.2019.121988

McKinley, K. P., Laundy, T. J., and Masterton, R. G. (1990). Achromobacter
group b replacement valve endocarditis. J. Infection 20, 262–263. doi: 10.1016/
0163-4453(90)91294-N

Saravanan, A., Kumar, P. S., Yaashikaa, P. R., Karishma, S., Jeevanantham, S.,
and Swetha, S. (2021). Mixed biosorbent of agro waste and bacterial biomass for the
separation of Pb(II) ions from water system. Chemosphere 277, 130236.
doi: 10.1016/j.chemosphere.2021.130236

System USRD (2021). “USRDS annual data report,” in Epidemiology of kidney
disease in the united states (Bethesda, MD: National Institutes of Health, National
Institute of Diabetes and Digestive and Kidney Diseases). Available at: https://adr.
usrds.org/2021.

Wang, M., Zhang, X., Jiang, T., Hu, S., Yi, Z., Zhou, Y., et al. (2017). Liver abscess
caused by pannonibacter phragmitetus: case report and literature review. Front.
Med. (Lausanne) 4. doi: 10.3389/fmed.2017.00048

Wang, X., Zhu, H., Shutes, B., Fu, B., Yan, B., Yu, X., et al. (2019). Identification
and denitrification characteristics of a salt-tolerant denitrifying bacterium
pannonibacter phragmitetus F1. AMB Express 9, 193. doi: 10.1186/s13568-019-
0918-y

Zhou, Y., Jiang, T., Hu, S., Wang, M., Ming, D., and Chen, S. (2017). Genomic
insights of pannonibacter phragmitetus strain 31801 isolated from a patient with a
liver abscess. Microbiologyopen 6, e00515. doi: 10.1002/mbo3.515
frontiersin.org

https://doi.org/10.1016/j.nefro.2020.08.014
https://doi.org/10.1111/j.1365-2672.1990.tb02902.x
https://doi.org/10.1111/j.1365-2672.1990.tb02902.x
https://doi.org/10.1128/jcm.31.4.1007-1008.1993
https://doi.org/10.1099/ijs.0.64563-0
https://doi.org/10.1016/S0163-4453(97)92490-7
https://doi.org/10.1111/sdi.12807
https://doi.org/10.1111/sdi.12807
https://doi.org/10.1016/j.jhazmat.2019.121988
https://doi.org/10.1016/j.jhazmat.2019.121988
https://doi.org/10.1016/0163-4453(90)91294-N
https://doi.org/10.1016/0163-4453(90)91294-N
https://doi.org/10.1016/j.chemosphere.2021.130236
https://adr.usrds.org/2021
https://adr.usrds.org/2021
https://doi.org/10.3389/fmed.2017.00048
https://doi.org/10.1186/s13568-019-0918-y
https://doi.org/10.1186/s13568-019-0918-y
https://doi.org/10.1002/mbo3.515
https://doi.org/10.3389/fcimb.2022.926154
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Hemodialysis catheter-related infection caused by Pannonibacter phragmitetus: a�rare case report in China
	Introduction
	Case presentation
	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


