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Abstract

Purpose. We aimed evaluate clinical problems in the diag-
nosis and treatment of hospital-associated pneumonia due to
methicillin-resistant Staphylococcus aureus (MRSA-HAP) at
a single institute.

Methods. Forty-two patients, diagnosed with MRSA-HAP
by a primary physician, who had received antimicrobial
therapy during a period of 18 consecutive months at Univer-
sity Hospital, Kyoto Prefectural University of Medicine, were
enrolled in the study. For comparison, 36 patients in whom
MRSA was recovered from the respiratory tract during the
same period, but who were not treated for pneumonia, were
chosen as untreated controls. A clinical pulmonary infection
score (CPIS) was calculated retrospectively by a chart review.
The CPIS was calculated on day 1 and day 3. In the treated
group, serum concentrations of each therapeutic drug used
were also evaluated.

Results. The day-1 and day-3 CPIS showed a similar trend
in the two at groups, at 2.5 = 1.8 and 3.9 £ 1.9, respectively, in
the treated group and 2.9 = 1.9 and 3.8 + 1.6 in the control
group. Only two (5%) patients in the treated group showed a
CPIS of more than 6 on day 1. Only five patients (12%) in the
treated group were treated with antimicrobials at appropriate
target therapeutic serum concentrations. The 30-day mortality
in the treated group was significantly higher than that in the
control group, even when we matched the baseline morbidity
of patients using the Acute Physiology and Chronic Health
Evaluation II (APACHE 1) score.

Conclusion. This study revealed the clinical problems in our
setting, in that MRSA colonization in the respiratory tract was
frequently treated as pneumonia, and antimicrobial dosage
was frequently insufficient. Prudent differential diagnosis of
and treatment for HAP due to MRSA infection should be
considered.
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Introduction

Hospital-acquired pneumonia (HAP) is a frequent nos-
ocomial infection, and is associated with high mortality
and morbidity, specifically among critically ill patients
[1,2]. Common microorganisms causative of HAP
include aerobic gram-negative bacilli, such as Pseu-
domonas aeruginosa, Escherichia coli, and Klebsiella
pneumoniae. Recent surveys, however, have indicated
the emergence of methicillin-resistant Staphylococcus
aureus (MRSA) as the second-most frequent pathogen
in HAP [3,4].

Clinical strategies for treating HAP due to MRSA
(MRSA-HAP) should include appropriate differential
diagnosis of infection from colonization, especially in
patients with artificial airways [5,6]. One should con-
sider whether or not the organism recovered from the
lower respiratory tract is a true pathogen of pneumonia.
The diagnosis of HAP, however, is frequently difficult,
as there has been no “gold-standard” for the differential
diagnosis. Recently, Pugin et al. [7] suggested the use of
a clinical pulmonary infection score (CPIS) as a diag-
nostic method for patients suspected to have pneumo-
nia. This score can be applied without invasiveness and
the results can be obtained immediately.

Another problem in treating MRSA-HAP is the
determination of appropriate glycopeptides dosing.
Recent studies have stressed the usefulness of utilizing
therapeutic drug monitoring (TDM) in antimicrobial
chemotherapy [8,9].

In this study, we aimed to reevaluate the appropriate-
ness of the diagnosis and treatment of MRSA-HAP in
our clinical practice. We applied a CPIS for patients in
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whom MRSA was recovered from microbiological
samples from the respiratory tract, and we reevaluated
the diagnosis of MRSA pneumonia made originally
by primary health services. Moreover, we also analyzed
the status of the antimicrobial chemotherapy used for
MRSA-HAP.

Methods

Patients

This study was conducted at the University Hospital,
Kyoto Prefectural University of Medicine. The obtain-
ing of informed consent was waived by the institutional
committee, as all the data were collected retrospectively
by medical chart review.

From April 2003 to October 2004, 250 patients were
prescribed antimicrobial agents effective against MRSA
(anti-MRSA drugs), including two types of glycopep-
tides (vancomycin [VCM] or teicoplanin [TEIC]) or
arbekacin (ABK). Among these patients, we found
these who had been administered with these antimicro-
bials for a diagnosis of MRSA-HAP; these patients con-
stituted our treated group. We also selected patients
who had not received antimicrobial therapy despite the
detection of MRSA in their lower respiratory tract
samples during the same period; these patients were our
untreated control group. We excluded patients who
died within 2 days of the initiation of antimicrobial
therapy.

Table 1. Clinical pulmonary infection score (CPIS)
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CPIS

A modified CPIS, proposed by Singh et al. [10]
(Table 1), was applied for the diagnosis of MRSA-HAP.
The day-1 CPIS in the treated group was calculated on
the first day the antimicrobial therapy was started, using
the first five variables listed in Table 1. In the untreated
control group, the day-1 CPIS was set when the micro-
biological sample was submitted to a microbiological
laboratory. Two days after the calculation of the day-1
CPIS, the day-3 CPIS was calculated, using all seven
variables listed in Table 1. For the calculations of the
score, the worst values recorded on the day were used.
All the variables were obtained by retrospective chart
review.

TDM

In the treated group, the dose, treatment duration,
and/or serum concentration of anti-MRSA agents were
recorded for each agent. For glycopeptides, the initial
trough levels were measured at around 3 days after the
initiation of therapy, and peak levels for ABK were
measured immediately after the first dosing. At our
institution, the following values were recommended as
target levels; VCM, 10-15 pg:ml™ (trough); TEIC, 15-
20 ug'ml™ (trough); ABK, 5-10 ug'ml™ (peak).

Other data collection

Age, sex, and a simplified Acute Physiology and Chronic
Health Evaluation 11 (APACHE II) score were evalu-

Parameter

Value Points

1. Temperature (°C)

2. Blood leukocytes (/mm°)

3. Tracheal secretions

4. Oxygenation (Paq,/Fi1, )

5. Chest radiograph

6. Progression of pulmonary infiltrate

7. Culture of tracheal aspirate

=36.5 and =384 0
=38.5 and =38.9

=39.0 and =36.0

=4000 and =11000

<4000 or >11000

+Band forms =50% A
Absence of tracheal secretions

Presence of nonpurulent tracheal secretions
Presence of purulent tracheal secretions

>240 or presence of ARDS

=240 and absence of ARDS

No infiltrate

Patchy or diffuse infiltrate

Localized infiltrate

No radiographic progression

Radiographic progression

Rare or light quantity or no growth
Moderate or heavy quantity

Same pathogenic bacteria seen on Gram stain

—_

HONON»—*ONO[\)»—*O&»—\O[\)H

Add 1

CPIS on day 1 was calculated from five variables (nos. 1-5). CPIS on day 3 was calculated from all seven variables. A score of more than 6 was

considered as pneumonia
ARDS, acute respiratory distress syndrome
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Table 2. Baseline and clinical characteristics of patients

Treated group (n = 42) Control group (n = 36) P value
Age (years mean * SD) 6322 53£30 NS
Sex, male/female 32/10 26/10 NS
Medical 28 (67) 22 (61) NS
Surgical 14 (33) 14 (39) NS
Chronic organ insufficiency” 19 (45) 15 (42) NS
COPD or chronic lung disease 9 (21) 6 (17) NS
Serum creatinine >1.5 mg /dl 4 (10) 1(3) NS
APACHE II score (mean + SD) 17.1+£6.6 126 £5.0 0.004
Mechanical ventilation 12 (29) 4 (11) 0.09
Tracheostomy 16 (38) 11 (31) NS
Tracheal tube 10 (24) 5(14) NS

COPD, chronic obstructive pulmonary disease; APACHE II, Acute Physiology And Chronic Health Evaluation Score II
*Chronic organ insufficiency describes patients who have the following underlyng complications or conditions: liver cirrosis, portal hypertension,
hepatic failure, NYHA class IV, COPD, chronic hypoxia or hypercapnia, severe exercise restriction, chronic renal failure, immunosuppressive

therapy, chemotherapy, leukemia, or lymphoma

ated as background data. The existence of an artificial
airway, such as a tracheal tube or tracheotomy tube, was
recorded. In patients who had received mechanical ven-
tilation, this was also recorded. The 30-day mortality
and the causes of death were evaluated. Minimal inhibi-
tory concentrations of each drug for the target MRSA
were also recorded.

Statistical analysis

Numerical data are expressed as means +SD and cate-
gorical data are expressed as numbers with percentages
in parentheses. Continuous variables, such as age and
APACHE 1II score were compared using Student’s
t-test. Fisher’s exact test was used to compare categori-
cal data. For all tests, P values of less than 0.05 were
considered significant.

Results

Baseline and clinical characteristics (Table 2)

Baseline characteristics were similar in the two groups,
excluding the APACHE II score. The APACHE II
score was significantly higher in the treated group com-
pared with the untreated control group (17.1 £6.6 versus
12.6 £ 5.0; P = 0.004). The percentage of patients who
had received mechanical ventilation tended to be greater
in the treated group compared with the untreated
control group (29% vs 11%; P = 0.09). Considerable
numbers of patients in both groups had had an artificial
respiratory tract (62% vs 45%; not significant [NS]). No
patient had a diagnosis of HAP based on the findings
of a quantitative culture of tracheal aspirate and/or
bronchoalveolar lavage fluid (BALF) or protected spec-
imen brush (PSB) samples.

Table 3. Antibiotic treatment

VCM 30 (71)
TEIC 8 (19)
ABK 4 (10)
Duration of treatment (days)® 9.8+7.6
TDM performed 31 (74)
Target level reached 5(16)

Values are n (%) if not specified

VCM, vancomycin; TEIC, teicoplanin; ABK, arbekacin; TDM,
therapeutic drug monitoring

“mean = SD

CPIS

The day-1 CPIS in the treated group was 2.5 £ 1.8,
which showed no significant difference from that in the
untreated control group (2.9 £ 1.9). Again, no difference
was observed in the day-3 CPIS (3.9 £ 1.9 vs 3.8 = 1.6).
Only two patients in each group showed a CPIS of more
than 6 on day 1, indicating 4.8% and 5.5% of the patients
were diagnosed as HAP based on the CPIS score. In
one of the two patients in the treated group, the CPIS
decreased from 7 to 4 points after the initiation of the
treatment, but the score was not reduced in the other
patient, indicating that there was only a single patient
with true pneumonia effectively treated with antimicro-
bial therapy.

Antimicrobial therapy and TDM in the treated group

In the treated group, 38 patients had received glycopep-
tides (30, VCM; 8, TEIC) and the remaining 4 patients
had received ABK (Table 3). The daily doses adminis-
tered of each drug were 1.00 £ 0.27 g for VCM, 0.34 +
0.01 g for TEIC, and 0.2 £ 0.0 g for ABK. The duration
of the therapy was 10.0 = 7.6 days.
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Table 4. Mortality
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Treated group Control group P value

Overall patients

30-Day mortality, n (%) 12/42 (29) 2/36 (6) 0.0156
Adjusted subgroups (APACHE 11 score < 20)

APACHE II score 14 £5 (n=35) 125 (n=35) NS

30-Day mortality, n (%) 11/35 (31) 2 /35 (6) 0.0118
Cause of death

Pneumonia 1 0

Other infectious cause 2 0

Noninfectious cause 8 2

Unknown 1 0

TDM was performed in 31 (74%) patients. The
number of these patients in whom the serum drug
concentration successfully reached the aforementioned
target levels was only 5 (16%). In the aforementioned
single patient diagnosed with pneumonia who showed
significant response to the treatment, the therapeutic
antimicrobial was TEIC, and the initial trough level was
14.3 ugml™.

The MIC 90 of the isolated MRSA was 2.0 ug-ml™" for
VCM and TEIC, and 0.5 or less for ABK.

Mortality

The 30-day mortality was significantly higher in the
treated group compared with the control group (29%
vs 6%; Odds ratio [OR], 6.80; 95% confidence interval
[CI], 1.40-32.86, P = 0.01; Table 4). The leading cause
of death in the treated group was exacerbation of
primary malignant disease. Pneumonia was considered
as the direct cause of death in only 1 patient in the
treated group. In addition, 2 patients in the treated
group had suffered from other extrapulmonary infec-
tion, followed by death. We evaluated differences
in mortality by matching patients’ severity of illness,
excluding those patients who showed an APACHE II
score of more than 20. After the matching, 35 patients
in each group were compared. The APACHE 1II score
showed no significant differences between these groups,
at 14 £ 5 vs 12 £ 5, in the treated and control groups,
respectively. The 30-day mortality, however, was again,
significantly higher in the treated group compared with
the untreated control group (31% vs 6%; OR, 7.56;95%
CI, 1.53-37.29; P = 0.01, Table 4).

Discussion

In this retrospective cohort study, we were able to
extract several problems in the diagnosis and treatment
of MRSA pneumonia in our clinical setting. First, the

differential diagnosis of the infection versus coloniza-
tion in the respiratory tract was still difficult in patients
in whom MRSA was recovered from the respiratory
tract. Only a small number of the treated patients (4.8%)
could actually be diagnosed with pneumonia based on
the day-1 CPIS criteria. No difference in the CPIS
was observed between the treated group and untreated
control group, indicating that the diagnosis depended
on each physician’s arbitrary, vague decision-making.
Second, the antimicrobial treatment appeared to be
insufficient from the standpoint of TDM. Only a small
proportion (12%) of the treated patients was able to
reach the target serum level for each therapeutic drug.
Finally, it appeared that antimicrobial treatment in
patients with MRSA colonization in the respiratory
tract might be associated with a worse outcome.

Recently, HAP due to MRSA has been increasingly
common in patients with several risk factors, including
those with diabetes mellitus, head trauma, or hemodi-
alysis, and those receiving intensive care [11]. Recent
data suggest that up to 33% of HAP is caused by MRSA
[12], which has become the second most frequent HAP
causative microorganism. The difficulty, however, of
differential diagnosis of infection versus colonization
has been a great concern. Tracheal colonization is an
important process in the development of HAP, but it
can occur quite frequently in intubated patients, without
signs of pneumonia [5,6], and antimicrobial therapy
should not be indicated for the colonization [13,14]. The
diagnosis of HAP, however, is frequently difficult, as
there has been no “gold-standard” for the differential
diagnosis. The CPIS was originally proposed by Pugin
et al. [7], in order to improve the specificity of the clini-
cal diagnosis of pneumonia. Our study suggests that
a considerable number of patients with colonization
were treated unnecessarily for HAP, based on the CPIS
findings. The use of a CPIS in the clinical diagnosis of
MRSA-HAP may help to reduce unnecessary treat-
ments and their associated costs. Patients with a CPIS
of 6 or less could have discontinued the antibiotic treat-
ment safely [10].
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We found that patients diagnosed with and treated
for pneumonia showed no decreases in CPIS subse-
quent to the treatment. A previous study has suggested
that patients with appropriate treatment have signs of
improvement in clinical symptoms by day 3 [15], and
that a sustained higher CPIS level suggests treatment
failure. It is known that glycopeptides and aminoglyco-
sides have poor penetration into lung tissue [16]. This
indicates that inadequate dosing and/or an insufficient
serum concentration could be strongly associated with
treatment failure. Given that in the treated group in our
study only 5 (12%) patients reached the therapeutic
range, the establishment of protocols to ensure ade-
quate antimicrobial use should be considered. Recent
investigations have suggested that the trough levels
of VCM and TEIC should reach 20 pg'ml™ to achieve
a sufficient therapeutic effect for MRSA pneumonia
[17].

In our study it was surprising that greater mortality
was observed in the treated group than in the untreated
controls. This finding probably suggests that clinicians
tend to make a diagnosis of “pneumonia” in patients
having greater severity of illness. It should be noted,
however, that significantly greater mortality was
observed in the treated group even when we performed
an additional analysis by adjusting the baseline severity
of illness, based on the APACHE II score. Inappropri-
ate diagnosis and unnecessary treatment of pneumonia
may have contributed to the worse outcome, as sug-
gested in a previous study [10]. Moreover, one should
consider the risk that a misleading diagnosis of pneu-
monia and unnecessary treatment might obscure other
critical infections.

This study has some limitations. Firstly, the retro-
spective nature of data collection should be considered.
Secondly, the diagnosis of “pneumonia” depended on
each attending physician, without any intervention by
infectious disease specialists, or the use of invasive
strategies (BAL or PSB) and quantitative cultures [18].
Thirdly, the appropriateness of using the CPIS for the
differential diagnosis of lower respiratory tract infection
versus colonization is still unclear. In other words, a
CPIS cannot detect tracheitis and/or tracheobronchitis,
which are less severe than pneumonia but still clinically
important nosocomial infections requiring antimicro-
bial treatment [19]. No significant difference in CPIS,
however, was observed on day 3 between the treated
and untreated groups in our study. This finding, at least,
can exclude the possibility of lower respiratory tract
infection having progressed to pneumonia.

In conclusion, this study has revealed a significant
diagnostic and treatment failure in patients with colo-
nized MRSA in the respiratory tract. Prudent diagnosis
of pneumonia, with an appropriate diagnostic approach,
including the use of a CPIS and the establishment of
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therapeutic protocol to ensure that the antimicrobial
target level is reached should be considered. Prospec-
tive studies to validate the usefulness of a CPIS and
TDM in MRSA-HAP are warranted in the future.

References

1. Lode H, Raffenberg M, Erbes R, Geerdes-Fenge H, Mauch H.
Nosocomial pneumonia: epidemiology, pathogenesis, diagnosis,
treatment and prevention. Curr Opin Infect Dis. 2000;13:
377-84.

2. Tablan OC, Anderson LJ, Besser R, Bridges C, Hajjeh R, CDC;
Healthcare Infection Control Practices Advisory Committee.
Guidelines for preventing health-care—associated pneumonia,
2003: recommendations of CDC and the Healthcare Infection
Control Practices Advisory Committee. MMWR Recomm Rep.
2003;53(RR-3):1-36.

3. Richards MJ, Edwards JR, Culver DH, Gaynes RP. Nosocomial
infections in medical intensive care units in the United States.
National Nosocomial Infections Surveillance System. Crit Care
Med. 1999;27:887-92.

4. Fridkin SK. Increasing prevalence of antimicrobial resistance in
intensive care units. Crit Care Med. 2001;29:N64-8.

5. Fabregas N, Ewig S, Torres A, El-Ebiary M, Ramirez J. Clinical
diagnosis of ventilator associated pneumonia revisited: compara-
tive validation using immediate post-mortem lung biopsies.
Thorax. 1999;54:867-73.

6. Ho PL; For the Hong Kong Intensive Care Unit Antimicrobial
Resistance Study (HK-ICARE) Group. Carriage of methicillin-
resistant Staphylococcus aureus, ceftazidime-resistant Gram-
negative bacilli, and vancomycin-resistant enterococci before
and after intensive care unit admission. Crit Care Med. 2003;31:
1175-82.

7. Pugin J, Auckenthaler R, Mili N, Janssens JP, Lew PD, Suter PM.
Diagnosis of ventilator-associated pneumonia by bacteriologic
analysis of bronchoscopic and nonbronchoscopic “blind” bron-
choalveolar lavage fluid. Am Rev Respir Dis. 1991;143:1121-9.

8. Iwamoto T, Kagawa Y, Kojima M. Clinical efficacy of therapeutic
drug monitoring in patients receiving vancomycin. Biol Pharm
Bull. 2003;26:876-9.

9. Kane SL, Weber RJ, Dasta JF. The impact of critical care phar-
macists on enhancing patient outcomes. Intensive Care Med.
2003;29:691-8.

10. Singh N, Rogers P, Atwood CW, Wagener MM, Yu VL.
Short-course empiric antibiotic therapy for patients with pulmo-
nary infiltrates in the intensive care unit. A proposed solution for
indiscriminate antibiotic prescription. Am J Respir Crit Care
Med. 2000;162:505-11.

11. Rello J, Torres A, Ricart M, Valles J, Gonzalez J, Artigas A,
Rodriguez-Roisin R. Ventilator-associated pneumonia by Staph-
ylococcus aureus. Comparison of methicillin-resistant and methi-
cillin-sensitive episodes. Am J Respir Crit Care Med. 1994;150:
1545-9.

12. El-Solh AA, Aquilina AT, Dhillon RS, Ramadan F, Nowak P.
Impact of invasive strategy on management of antimicrobial
treatment failure in institutionalized older people with severe
pneumonia. Am J Respir Crit Care Med. 2002;166:1038-43.

13. Johanson WG Jr, Pierce AK, Sanford JP, Thomas GD. Nosoco-
mial respiratory infections with gram-negative bacilli. The signifi-
cance of colonization of the respiratory tract. Ann Intern Med.
1972;77:701-6.

14. Niederman MS. Gram-negative colonization of the respiratory
tract: pathogenesis and clinical consequences. Semin Respir Infect.
1990;5:173-84.

15. Dennesen PJ, van der Ven AJ, Kessels AG, Ramsay G, Bonten
MJ. Resolution of infectious parameters after antimicrobial



130

16.

17.

therapy in patients with ventilator-associated pneumonia. Am J
Respir Crit Care Med. 2001;163:1371-5.

Cruciani M, Gatti G, Lazzarini L, Furlan G, Broccali G, Malena
M, Franchini C, Concia E. Penetration of vancomycin into human
lung tissue. J Antimicrob Chemother. 1996;38:865-9.

Begg EJ, Barclay ML, Kirkpatrick CJ. The therapeutic monitor-
ing of antimicrobial agents. Br J Clin Pharmacol. 1999;47:23—
30.

M. Sakaguchi et al.: Diagnosis and treatment of MRSA-HAP

18.

19.

Torres A, el-Ebiary M. Invasive diagnostic techniques for pneu-
monia: protected specimen brush, bronchoalveolar lavage, and
lung biopsy methods. Infect Dis Clin North Am. 1998;12:701-
22.

Nseir S, Di Pompeo C, Pronnier P, Beague S, Onimus T.
Nosocomial tracheobronchitis in mechanically ventilated patients:
incidence, aetiology and outcome. Eur Respir J. 2002;20:
1483-9.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


