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During an etiology study of adults hospitalized for pneumo-
nia, in which urine specimens were examined for serotype-
specific pneumococcal antigen detection, we observed that
some patients received 23-valent pneumococcal polysaccharide
vaccine before urine collection. Some urine samples became
positive for specific vaccine pneumococcal serotypes shortly
after vaccination, suggesting false-positive test results.
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After the successful introduction of pneumococcal conjugate
vaccines in infants [1–3], a 13-valent pneumococcal conjugate
vaccine (PCV13) was recommended for (1) US adults with
high-risk conditions for pneumococcal disease in 2012 and (2)
for all adults ≥65 years in 2014 [4].
Baseline burden estimates of community-acquired pneumo-

nia (CAP) attributable to PCV13 serotypes in adults are needed
to assess potential changes in pneumococcal pneumonia after

widespread vaccination of adults with PCV13. However, available
diagnostic tests are limited in their sensitivity for pneumococcal
detection.
We used novel urine antigen detection assays for identification

of PCV13 serotypes in a large study of adults hospitalized with
CAP [5]. We observed that some patients received 23-valent
pneumococcal polysaccharide vaccine (PPV23) very early in
their hospitalization, occasionally before collection of urine sam-
ples for pneumococcal detection studies. This was likely driven
by hospital performance metrics to increase pneumococcal vac-
cination in eligible adults. Therefore, we sought to explore the
impact of in-hospital PPV23 vaccination on serotype-specific
urinary pneumococcal antigen detection results.

METHODS

Study Population
This study was nested within the Centers for Disease Control
and Prevention (CDC) Etiology of Pneumonia in the Commu-
nity (EPIC) study conducted from January 2010 to June 2012.
Adults were enrolled at 5 hospitals in Chicago, Illinois and
Nashville, Tennessee. The study enrolled patients hospitalized
with CAP who resided in specific catchment areas. Inclusion
criteria are described in detail elsewhere but included those
with signs, symptoms, and radiographic evidence of pneumo-
nia. Patients with recent hospitalization, severe immunosup-
pression, and functionally dependent residents of chronic care
facilities were excluded. Diagnostic samples, including urine,
were systematically collected and tested for etiology per proto-
col. Aliquots were archived for additional studies. Vaccination
history was self-reported and then confirmed through medical
record review; this was supplemented with information from
vaccine registries and nontraditional providers (when feasible).
The study protocol was approved by the institutional review
board of the participating institutions and the CDC [5].

Serotype-Specific Urinary Antigen Detection
We tested archived urine samples using recently described sero-
type-specific urinary antigen detection (SSUAD) assays [6, 7].
Individual reactions using monoclonal antibodies identified
each of the 13 pneumococcal serotypes included in PCV13.
These assays have excellent diagnostic performance relative to
bacteremic pneumococcal pneumonia [6, 7]. The SSUAD assays
are not available for clinical use but are increasingly used in re-
search to assess pneumococcal etiology [6, 8].
Available aliquots of urine samples were sent to the Pfizer,

Inc. laboratory for testing, without clinical data. This study
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was restricted to patients with urine samples tested with
SSUAD, without taking into account results of other pneumo-
coccal detection tests, which were published elsewhere [5].

Statistical Analysis
We first explored whether in-hospital vaccination with PPV23
could interfere with SSUAD detections in a convenience sample
of patients with urine samples collected both before and after
PPV23 administration. Previous studies have shown that
PPV23 vaccination induces transient false-positive detections
in BinaxNOW (Alere Inc., Waltham, MA), a pneumococcal
urine antigen detection test used in clinical practice [9, 10].
However, SSUAD assays are more sensitive than the Binax-
NOW test for identification of PCV13 serotypes [6, 8].

Because timing of PPV23 vaccination was not consistently
available, we assessed the potential impact of vaccination with
PPV23 on SSUAD detections by comparing SSUAD results
from samples collected before the date of confirmed in-hospital
vaccination with SSUAD results from samples collected on the
same date or after vaccination. Descriptive statistics and compar-
isons of proportions were conducted with Stata 13 (StataCorp,
College Station, TX).

RESULTS

Population and Samples
Archived urine samples from 2026 adults hospitalized with
CAP were available for SSUAD testing. Median age was 58

Table 1. Comparison of PCV13 Serotype Detections Relative to In-Hospital Vaccination With PPV23

Patients With Samples Collected
Before Confirmed In-hospital
Vaccination or With Unknown
In-hospital Vaccination Status

(n = 1917)

Patients With Samples
Collected on the Same Date or
After Confirmed In-hospital

Vaccination (n = 109)
All Samples
(n = 2026)

At least a PCV13 serotype, % (n) 7% (136) 33% (36)* 8% (172)

Codetection of serotypes, % (n) 0.4% (8) 8% (9)* 0.8% (17)
Specific serotypes†

Serotype 5 0.8% (15) 16% (17)* 2% (32)

Codetection(s) including serotype 5 0.3% (5) 6% (7)* 0.6% (12)
Serotype 19A 2% (33) 18% (20)* 3% (53)

Codetection(s) including serotype 19A 0.1% (2) 6% (6)* 0.4% (8)

Serotype 7F 1% (26) 0% (0) 1% (26)
Codetection(s) including serotype 7F 0.2% (3) 0% (0) 0.1% (3)

Serotype 23F 0.9% (17) 1.8% (2) 0.9% (19)

Codetection(s) including serotype 23F 0.2% (3) 0% (0) 0.1% (3)
Serotype 3 1% (28) 2% (2) 2% (30)

Codetection(s) including serotype 3 <0.1% (1) 0.9% (1) 0.1% (2)

Serotype 14 0.1% (2) 2.8% (3)* 0.2% (5)
Codetection(s) including serotype 14 0% (0) 2.8% (3)* 0.1% (3)

Serotype 18C 0.4% (8) 0% (0) 0.4% (8)

Codetection(s) including serotype 18C 0.1% (2) 0% (0) 0.1% (2)
Serotype 19F 0.1% (2) 0% (0) 0.1% (2)

Codetection(s) including serotype 19F 0% (0) 0% (0) 0% (0)

Serotype 1 0.1% (1) 0.9% (1) 0.1% (2)
Codetection(s) including serotype 1 0% (0) 0.9% (1) 0% (1)

Serotype 4 0.2% (3) 0% (0) 0.1% (3)

Codetection(s) including serotype 4 0% (0) 0% (0) 0% (0)
Serotype 6A 0.5% (9) 0% (0) 0.4% (9)

Codetection(s) including serotype 6A 0% (0) 0% (0) 0% (0)

All serotypes in former PCV7 1.7% (32) 4.6% (5)* 1.8% (37)
Codetection(s) including PCV7 serotypes 0.3% (5) 2.8% (3)* 0.4% (8)

Serotypes included in PCV7 (4, 6B, 9V, 14, 18C, 19F, and 23F); serotypes included in PCV13 (1, 3, 5, 6A, 7F, 19A and all PCV7 serotypes).

Abbreviations: PCV7, 7-valent pneumococcal conjugate vaccine; PCV13, 13-valent pneumococcal conjugate vaccine; PPV23, 23-valent pneumococcal
polysaccharide vaccine; SSUAD, serotype-specific urinary antigen detection.

* P < .05, for comparisons of SSUAD results from samples collected before the date of confirmed in-hospital vaccination with SSUAD results from samples collected
on the same date or after vaccination.
† There were no detections of serotypes 6B or 9V.
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years (interquartile range, 47–71), 51% were female, 55% were
white, and 11% were Hispanic. The overall prevalence of con-
firmed new in-hospital vaccination with PPV23 was 11% (230
of 2026), including 9% of patients <65 years and 15% of ≥65
years. One hundred nine (5%) patients had urine samples col-
lected for SSUAD testing on the same date or after confirmed
in-hospital vaccination with PPV23.

Serotype-Specific Urinary Antigen Detection in Serial Samples
Collected Before and After In-Hospital 23-Valent
Pneumococcal Polysaccharide Vaccination
Serial urine samples were available for 46 patients. Among
them, 3 patients with samples collected 1 day before vaccination
and at least 1 sample collected after vaccination were identified.
Samples from all 3 patients tested negative by SSUAD assays be-
fore PPV23 vaccination, but they were positive in at least 1 post-
vaccination assay. Two patients tested positive for serotype 5
and one for serotype 19A (Supplementary Figure 1). Four addi-
tional patients had received PPV23 vaccination in the week be-
fore hospitalization for CAP; 2 of them tested positive for
serotype 19A through SSUAD, but no prevaccination samples
were available for comparison. All 5 patients with positive
SSUAD results had no evidence of pneumococcal infection in
any other diagnostic test in the EPIC study, including blood cul-
tures, respiratory sample cultures, and/or BinaxNOW urinary
antigen detection [5].
We also identified 4 patients with >1 serotype detected

through SSUAD testing with PPV23 vaccination and urine
sample collection on the same date, and the exact times of
PPV23 administration and sample collection were documented.
Urine sample collection occurred 2.5–15 hours after PPV23 ad-
ministration. Two patients had both serotypes 5 and 14 detect-
ed; and 2 patients had both serotypes 5 and 19A.

Detection of 13-Valent Pneumococcal Conjugate Vaccine
Serotypes Relative to In-Hospital Vaccination With 23-Valent
Pneumococcal Polysaccharide
Among patients with all their samples collected before con-
firmed in-hospital PPV23 vaccination or with unknown in-
hospital vaccination, PCV13 serotypes were detected in 7%
(136 of 1917) of patients. Serotype 5 was detected in 0.8% of pa-
tients, whereas 19A was detected in 2%. Eight patients (0.4%)
had more than 1 serotype detected; 5 of them included serotype
5 (2 of these had codetection of 19A).
In contrast, among 109 patients with urine samples collected

on the same date or after confirmed in-hospital vaccination
with PPV23, PCV13 serotypes were detected in 33% (36 of
109). Serotype 5 was detected in 16% of patients, and serotype
19A was detected in 18%. Nine patients (8%) had more than 1
serotype detected; 7 of them included serotype 5 (4 of these were
codetected with 19A). All of these detections were significantly
more common than detections in patients with samples

collected before confirmed in-hospital PPV23 vaccination or
with unknown in-hospital vaccination (Table 1). Detections
of other serotypes were less frequent. There were no detections
of serotypes 6B or 9V.
Among 121 patients who received in-hospital vaccination

with PPV23 and had urine samples collected before the date
of confirmed vaccination, there were 9 (7%) detections and
no codetections; all of those were PCV13 serotypes (19A [2],
3 [2], 6A [1], and 7F [4]).

DISCUSSION

Our study indicates that PPV23 vaccination may impact the de-
tection of pneumococcal serotypes in urine samples collected
postvaccination. For SSUAD assays, this phenomenon seemed
to favor the detection of certain serotypes such as 5 and 19A.
Therefore, future assessments of the distribution of pneumo-
coccal serotypes among adults hospitalized with CAP using
SSUAD assays need to account for recent vaccination with
PPV23.
Serotypes 5 and 19A were overrepresented among detections

that occurred after PPV23 vaccination. Serotype 5 is a known
but infrequent cause of invasive pneumococcal disease (IPD)
in the United States, whereas serotype 19A is a frequent cause
of IPD [1]. It is interesting to note that serotype 5 was detected
concurrently with other serotypes in a number of samples. Al-
though the amount of purified pneumococcal capsular antigens
is the same for each one of the 23 serotypes included in PPV23,
the cutoff values to define SSUAD assay positivity vary for dif-
ferent serotypes (range, 1.7–330.5 serotype-specific pneumo-
coccal polysaccharide units per milliliter [PnPS U/mL]) [7].
The purified pneumococcal polysaccharides included in
PPV23 may differ in their physical properties from the polysac-
charides used for the development of SSUAD assays, but we
noted that several serotypes commonly detected alone or in
combination in our study are included in PPV23 and had low
cutoff positivity values in SSUAD assays (positivity cutoff val-
ues for both serotypes 5 and 19A are <10 PnPS U/mL) [7].
These low thresholds for positivity may lead to preferential de-
tection of those serotypes in samples collected soon after PPV23
administration.
The high sensitivity of SSUAD and other assays may facilitate

the detection of small antigen amounts derived from recent vac-
cination. Previous studies have documented false-positive re-
sults induced by recent pneumococcal vaccination using
BinaxNOW in urine samples [9, 10]. Likewise, transient false-
positive detections of viral surface antigens in serum have
been reported after hepatitis B vaccination [11]. Furthermore,
false-positive results for influenza using sensitive molecular am-
plification techniques have been described for nasal samples
collected in clinics where live-attenuated influenza vaccines
had been previously administered [12]. This phenomena has
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also been demonstrated where pertussis was detected by poly-
merase chain reaction and represented contamination from vac-
cine recently administered in the clinic setting [13]. Therefore,
potential sources of sample contamination should be carefully
scrutinized, especially when using highly sensitive assays.
From 2002 to 2014, in-hospital vaccination of eligible pa-

tients with PPV23 was a standardized performance metric for
US hospitals [14]. Although current clinical guidelines for
pneumonia management recommend vaccination at discharge
[15], we noted that many patients received PPV23 shortly after
hospital admission. Additional studies should be specifically
designed to determine (1) the clinical implications of early in-
hospital PPV23 vaccination and (2) whether vaccination early
in the course of a severe infection stimulates optimal vaccine
responses.
This study has limitations. First, although validation studies

of SSUAD assays have shown excellent sensitivity and specific-
ity relative to bacteremic pneumonia [6, 7], no gold standard ex-
ists for identification of pneumococcal infections among
patients with nonbacteremic pneumococcal pneumonia. Sec-
ond, the number of patients with serial urine samples available
for testing was small. Third, although we were able to illustrate
scenarios in which PPV23 vaccination seemed to lead to false-
positive SSUAD detections, some information about the dates
and timing of PPV23 administration for other patients may
be missing or incomplete. Although active efforts were made
to obtain vaccination data, vaccination status and timing
could not be confirmed in several patients. Additional studies
that correlate the timing of PPV23 (or PCV13) vaccination
with SSUAD testing results would be useful to fully characterize
these initial observations.

CONCLUSIONS

In summary, our observations suggest that PPV23 vaccination
can cause false-positive detections of pneumococcal serotypes
in urine samples tested through SSUAD assays, favoring the
preferential detection of certain serotypes. Caution is warranted
when interpreting results from the SSUAD assays in the setting
of recent PPV23 vaccination. Furthermore, additional studies
are needed to fully characterize the clinical implications of
early in-hospital PPV23 vaccination.

Acknowledgments

We thank Pfizer Inc. for conducting the SSUAD assays on the available
samples from the Etiology of Pneumonia in the Community (EPIC) study.
Disclaimer. The findings and conclusions in this report are those of the

authors and do not necessarily represent the views of the Centers for Disease
Control and Prevention or the Department of Veterans Affairs.
Financial support. The EPIC study was supported by Influenza Divi-

sion in the National Center for Immunization and Respiratory Diseases at
the Centers for Disease Control and Prevention (CDC). C. G. G. was sup-
ported in part by the Agency for Healthcare Research and Quality (AHRQ)
under Award 1R03HS022342. D. J. W. was supported in part by the National

Institute of Allergy and Infectious Diseases of the National Institutes of
Health (NIH) under Award K23AI104779. W. H. S. was supported in part
by the National Institute of General Medical Sciences under Award
K23GM110469.
Potential conflicts of interest. C. G. G. served as consultant for Pfizer

Inc. and received research support from the CDC, NIH, AHRQ, the Thrash-
er Research Fund, and the Bill and Melinda Gates Foundation. R. G. W.
served in a Data Safety Monitoring Board for Pfizer Inc. and received re-
search support from Pfizer. D. J. W. received research support from the
CDC. R. B. received research support from the CDC. D. M. C. received re-
search support from the CDC and Thermo Scientific BRAHMS. E. J. A.
received research support from the CDC, MedImmune, and personal fees
from Abbvie and Roche. C. Q. received research support from the CDC.
C. T. received support from Saint Thomas Research Institute. A. T. P.
received research support from the CDC and personal fees from WebMD,
BioFire Dx, and Antimicrobial Therapy Inc. K. M. E. received research
support from Novartis. W. H. S. received research support from the CDC,
BioMerieux, Affinium Pharmaceuticals, Astute Medical, BRAHMS GmbH/
Thermo Fisher, Pfizer, Rapid Pathogen Screening, Venaxis, BioAegis Inc,
Sphingotec GmbH; personal fees from BioFire Diagnostics, Venaxis, Inc;
W. H. S. also has a patent 13/632,874 (Sterile Blood Culture Collection Sys-
tem) pending.
All authors have submitted the ICMJE Form for Disclosure of Potential

Conflicts of Interest. Conflicts that the editors consider relevant to the con-
tent of the manuscript have been disclosed.

Supplementary Material

Supplementary material is available online at Open Forum In-
fectious Diseases (http://OpenForumInfectiousDiseases.oxford-
journals.org/).

References

1. Moore MR, Link-Gelles R, Schaffner W, et al. Effect of use of
13-valent pneumococcal conjugate vaccine in children on invasive pneu-
mococcal disease in children and adults in the USA: analysis of multisite,
population-based surveillance. Lancet Infect Dis 2015; 15:301–9.

2. Griffin MR, Zhu Y, Moore MR, et al. U.S. Hospitalizations for pneumo-
nia after a decade of pneumococcal vaccination. N Engl J Med 2013;
369:155–63.

3. Grijalva CG, Nuorti JP, Arbogast PG, et al. Decline in pneumonia ad-
missions after routine childhood immunisation with pneumococcal
conjugate vaccine in the USA: a time-series analysis. Lancet 2007;
369:1179–86.

4. Tomczyk S, Bennett NM, Stoecker C, et al. Use of 13-valent pneumo-
coccal conjugate vaccine and 23-valent pneumococcal polysaccharide
vaccine among adults aged ≥65 years: recommendations of the Adviso-
ry Committee on Immunization Practices (ACIP). MMWRMorb Mor-
tal Wkly Rep 2014; 63:822–5.

5. Jain S, Self WH, Wunderink RG, et al. Community-acquired pneumo-
nia requiring hospitalization among U.S. adults. N Engl J Med 2015;
373:415–27.

6. Huijts SM, Pride MW, Vos JM, et al. Diagnostic accuracy of a serotype-
specific antigen test in community-acquired pneumonia. Eur Respir J
2013; 42:1283–90.

7. Pride MW, Huijts SM, Wu K, et al. Validation of an immunodiagnostic
assay for the detection of 13 Streptococcus pneumoniae serotype-
specific polysaccharides in human urine. Clin Vaccine Immunol 2012;
19:1131–41.

8. Sherwin RL, Gray S, Alexander R, et al. Distribution of 13-valent pneu-
mococcal conjugate vaccine Streptococcus pneumoniae serotypes in US
adults aged ≥50 years with community-acquired pneumonia. J Infect
Dis 2013; 208:1813–20.

9. Alere BinaxNOW Streptococcus pneumoniae Antigen Card [Alere
Scarborough, Inc., 10 Southgate Road, Scarborough, Maine 04074 USA,
2015. Available at: http www.alere.com. Waltham, MA: Alere Inc.

4 • OFID • BRIEF REPORT

//:

http://ofid.oxfordjournals.org/lookup/suppl/doi:10.1093/ofid/ofv135/-/DC1
http://ofid.oxfordjournals.org/lookup/suppl/doi:10.1093/ofid/ofv135/-/DC1
http://ofid.oxfordjournals.org/lookup/suppl/doi:10.1093/ofid/ofv135/-/DC1
http://ofid.oxfordjournals.org/lookup/suppl/doi:10.1093/ofid/ofv135/-/DC1
http\\:www.alere.com
http:\\www.alere.com


10. Priner M, Cornillon C, Forestier D, et al. Might Streptococcus pneumo-
niae urinary antigen test be positive because of pneumococcal vaccine?
J Am Geriatr Soc 2008; 56:170–1.

11. Rysgaard CD, Morris CS, Drees D, et al. Positive hepatitis B surface an-
tigen tests due to recent vaccination: a persistent problem. BMC Clin
Pathol 2012; 12:15.

12. Bennett S, MacLean AR, Reynolds A, et al. False positive in-
fluenza A and B detections in clinical samples due to contamination
with live attenuated influenza vaccine. J Med Microbiol 2015; 64:
466–8.

13. Mandal S, Tatti KM, Woods-Stout D, et al. Pertussis pseudo-outbreak
linked to specimens contaminated by Bordetella pertussis DNA From
clinic surfaces. Pediatrics 2012; 129:e424–30.

14. Williams SC, Schmaltz SP, Morton DJ, et al. Quality of care in U.S.
hospitals as reflected by standardized measures, 2002–2004. N Engl J
Med 2005; 353:255–64.

15. Mandell LA, Wunderink RG, Anzueto A, et al. Infectious Diseases
Society of America/American Thoracic Society consensus guidelines
on the management of community-acquired pneumonia in adults.
Clin Infect Dis 2007; 44(Suppl 2):S27–72.

BRIEF REPORT • OFID • 5



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


