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as a diagnostic tool in
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■ INTRODUCTION

P
ulmonary complications are very frequent
in patients with haematological malignan-
cies (HM). The lung is one of the organs

most frequently involved either by neoplasm it-
self or by complications associated with aggres-
sive therapy or infections [1]. Pulmonary com-
plications occur in up to 40 to 60% of patients
with HM during the disease course. Because the
treatment of lung diseases (such as HM itself, in-
fections, GVHD or drug- and radiation-induced
damage) is significantly different, the central is-
sue for clinicians is to achieve a reliable diagno-
sis. In patients with HM, despite a recent im-
provement in support therapy, pneumonia, re-
lated to profound and prolonged neutropenia
and cellular- and humoral-immunodeficiency for
chemio-radiotherapy, is the main cause of mor-
tality for causes not related to HM. In the case of
infections, routine microbiological procedures,
i.e. sputum examination, oral washing, the search
for fungal antigen in the serum, the search for
bacterial antigen in the urine, swabs and blood
culture, often fail to identify the pneumonia a-
gents. For these reasons various invasive proce-
dures have been proposed but are associated
with a high risk of bleeding, pneumothorax and
superinfections. 
In these patients bronchoalveolar lavage (BAL)
has been suggested as a good diagnostic tool for
the microbiological diagnosis of pneumonia. In
various reports the efficiency of this procedure

ranges from 16% to 90% with a low rate of com-
plications [2]. The aim of this study was to eval-
uate the effectiveness of this procedure in HM
patients and also to evaluate the percentage of
cases in which the procedure leads to a change in
therapy.

■ PATIENTS AND METHODS

From November 2002 to June 2008, 25 bron-
coscopy procedures with BAL were performed
in 24 patients affected by HM. The inclusion cri-
teria were clinical and radiological signs of
pneumonia not responsive to empirical antimi-
crobial therapy. 
Diagnosis of pneumonia was made on the basis
of clinical signs and symptoms (fever, thoracic
pain, cough and dyspnea) and radiological find-
ings (new infiltrates detected on chest X-ray
and/or CT scan). Nineteen male and five female
patients, aged from 36 to 84, were involved in
the study and the underlying diseases were:
acute myeloid leukaemia (AML), acute promie-
locitic leukaemia (APL), non-Hodgkin’s lym-
phoma (NHL), peripheral T-cell lymphoma (PT-
CL), multiple myeloma (MM), extramedullary
myeloma (EM), chronic lymphocytic leukaemia
(CLL), chronic myeloid leukaemia (CML), es-
sential thrombocytopenia (ET) and myelofibro-
sis (MF).
In the case of the onset of profound neutropenia
all patients were given a prophylactic treatment
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with oral quinolones (ciprofloxacin 500 mg
every 12 hours) and itraconazole (5 mg/kg
every 24 hours). Patients with increased risk of
P. jirovecii (previously P. carinii) pneumonia re-
ceived intermittent prophylaxis with cotrimox-
azole (1 tablet every 48 hours). At the onset of
fever, all patients were treated with an empiri-
cal antibiotic combination therapy oriented to-
wards gram-negative rods (anti-pseudomonas
beta-lactam). In high risk patients (diabetic pa-
tients, patients with a central venous catheter,
patients previously treated with antibiotics),
vancomycin (1 g every 12 hours) or teicoplanin
(400 mg every 24 h) was added to the first em-
piric antibiotic regimen [3]. After 5 days of an-
tibiotic therapy without improvement or recov-
ery, antifungal therapy with amphotericin was
started [4].

Bronchoscopy technique
To perform the BAL, the fiberoptic broncoscope
was advanced and wedged into a segmental
bronchus involved in the infiltrate shown in the
radiographic chest image (CT or x-ray) or in the
segmental bronchus containing purulent secre-
tions. 
A small amount of lidocaine (<200 mg) was
used for topical anesthaesia. A volume of 100
ml in 20 ml aliquots of pre-warmed normal
saline was instilled and gentle aspirated. The
first aliquot was not considered adequate for
this study. The samples obtained from the oth-
er aliquots were pooled and sent for microbio-
logical analysis, cytofluorimetric analysis and
cytology. A brush biopsy, bronchial biopsy or a
transbronchial biopsy was performed when
necessary and safe. Patients with severe throm-
bocytopenia received pooled platelet transfu-
sion just before the procedures.

Microbiological analysis
BAL fluid was submitted to the microbiology
laboratory for bacterial, fungal, parasitic and vi-
rological studies. For bacterial and fungal infec-
tions, BAL fluids were stained with gram and
methylen blue, and cultured in a quantitive
manner, onto chocolate, sheep blood, Mac-
Conkey, Mannitol salt and Sabouraud agar.
Cultures for the search of anaerobic pathogens
were performed. Legionella and pneumococcus
urinary antigens were detected using the im-
munochromatographic rapid assay (Binax
Now®) for mycobacterial infections, and BAL
fluid was stained with Ziehl-Neelsen and cul-
tured on Bactec® medium (Becton Dickinson,

Milan, Italy). For fungal infections, Aspergillus
and Candida antigens were detected in BAL
fluids using the Platelia® immunoenzymatic
sandwich assay (BioRad Italia Milan). For CMV
detection onto BAL fluids we performed the
search for DNA using the Roche Amplicor®

PCR assay (Roche Italia Milan) and the antigen
search using a commercial monoclonal anti-
body for pp65 antigen. The presence of P.
jirovecii was demonstrated with toluidine blue
stain.

Cytofluorimetric study
After incubation with monoclonal antibody, the
amount of T and B lymphocytes and the ratio
between T helper and T suppressor was calcu-
lated, according to standard procedures.

Cytological examination
The BAL sample was fixed with an equal vol-
ume of alcohol-polyethylenglycol; after cen-
trifugation and cytocentrifugation, smears ob-
tained were stained with Papanicolau, Grocott
silver methenamine and hematoxylin-eosin.

Diagnostic criteria
For common microorganisms, the isolated mi-
croorganism was considered the aetiologic
agent when the quantitative culture reached the
significant number of 104 CFU/ml, the same
species was found in blood, lung biopsy and
there was a response to an adequate therapy.
Isolation of M. tuberculosis from BAL was con-
sidered diagnostic.

■ RESULTS

BAL study was diagnostic for an infective
episode in 11 of 24 patients (45.3%). M. tubercu-
losis (MT) was identified in four cases. In one
patient with PTCL MT was identified in a
polymicrobial infection associated with P.
jirovecii; in this patient BAL was performed
twice: with the first BAL we were able to per-
form a diagnosis of parenchimal infiltration of
T-cell lymphoma, the patient was treated with
CHOP chemotherapy and an anti-CD52 mono-
clonal antibody (Alemtuzumab) and the second
BAL was performed because of diffuse intersti-
tial involvement of the lung. 
This second BAL yielded the two pathogens,
demonstrating profound T-cell immunodepres-
sion. In the other three cases MT was isolated
alone; in another case with an interstitial pat-
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tern in the CT scan of the chest, in the two oth-
er cases there was a lobar infiltrate without cav-
itary lesion. 
In four cases, aspergillosis was diagnosed: in
one case A. niger was detected in BAL, in three
other cases Aspergillus antigen was detected in
BAL. None of these patients was treated with
piperacillin/tazobactam or amoxicillin/clavu-
lanic acid. In one case P. jirovecii was found

with Aspergillus spp. From a radiological point
of view one of these patients had the character-
istic halo sign in the chest CT scan. 
In two other patients with lobar pneumonia a
bacterial pathogen was detected; a K. pneumoni-
ae multi-drug susceptible strain and a methi-
cillin-resistant S. aureus (MRSA). In three pa-
tients with other positive microbiological exam-
inations (two with blood cultures positive for

Table 1 - Clinical utility of bronchoveolar lavage.

N. Haematological malignancies Diagnosis by BAL Changes in therapy

1 Extramedullary myeloma MRSA Y

2 Non- Hodgkin’s lymphoma DIILD Y

3 Essential thrombocytopenia OP Y

4 Myeloma ND N

5 Non-Hodgkin’s lymphoma CMV/OP Y

6 Acute myeloid leukaemia M. tuberculosis NA*

7 Peripheral T-cell lymphoma LLI Y

8 Myeloma ND N

9 Acute myeloid leukaemia M. tuberculosis Y

10 Acute myeloid leukaemia ND N

11 Myelofibrosis ND N

71 Peripheral T-cell lymphoma M. tuberculosis Y
P. jerovicii (second
pulmonary infiltrate)

12 B Chronic lymphocytic leukaemia LLI* Y

13 Non-Hodgkin’s lymphoma DIILD Y

14 Chronic myeloid lymphoma Aspergillus niger Y

15 B Chronic lymphocytic leukaemia GM detection Y

16 Acute myeloid leukaemia ND N

17 B Chronic lymphocytic leukaemia ND N

18 B Chronic lymphocytic leukaemia DIILD Y

19 B Chronic lymphocytic leukaemia ND N

20 Myeloma ND N

21 B Chronic lymphocytic leukaemia ND N

22 Acute promyelocytic leukaemia M. tuberculosis Y

23 Non-Hodgkin’s lymphoma Klebsiella spp. NA*

MRSA = Methicillin-resistant Staphylococcus aureus; DIILD = Drug-Induced Lung Damage; OP = Obliterans Pneumonia; CMV = Cytome-
galovirus; LLI= Lung Lymphoma/Leukaemia Infiltration; ND = No Diagnosis; NA* = Non-applicable post-mortem results;GM = Galac-
tomannan.
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MRSA and S. maltophilia, respectively, and one
with legionella urine antigen positive) BAL was
unable to find the same causative agent, al-
though negative results appeared to rule out an
alternative diagnosis. In these three patients a
lobar pneumonia was found, also in that with
legionella infection. 
A CMV infection was found in a patient with
BOOP and NHL. 
An alternative diagnosis differing from infec-
tive pneumonia was: three drug-induced inter-
stitial lung damage, 2 BOOP, one peripheral T-
cell lymphoma and one tracheobronchial CLL,
representing 30% of the studied patients.
BAL guided a change of therapy in 14/24 cases
(58%). In three cases, despite the positive BAL,
there was no change in therapy since the pa-
tient was already treated with an effective em-
pirical therapy or in one case because the result
of MT culture was available too late and the pa-
tient had already died (Table 1).

■ DISCUSSION

The aim of this study was to evaluate the role of
BAL in pneumonia diagnosis and therapeutic
strategy in HM. Most of the data about the im-
portance of BAL in the right diagnosis of pneu-
monia come from those concerning patients ad-
mitted to intensive care units (ICUs). Indeed,
Fagon et al. demonstrated in a multicentre ran-
domised trial that invasive procedures were as-
sociated with fewer deaths at 14 days in pa-
tients with ventilator-associated pneumonia
(VAP); in the same setting the authors showed
that BAL was associated with less antibiotic
consumption [5]. 
In another experience in patients with VAP in
ICU, Pereira Gomes et al. [6] demonstrated that
BAL was also useful in patients with VAP who
failed the first line antibiotic therapy. Although
performed during antibiotic therapy, in these
patients BAL was able to lead to a change of
therapy and a better outcome in 54% of pa-
tientsstudied.
In patients with HM there is a need for invasive
diagnostic techniques because radiologic char-
acteristics are often non-specific and current
routine diagnostic exams are unable to perform
a correct diagnosis. On the other hand, patients
with HM are often in poor clinical condition
and have thrombocytopenia which precludes
invasive techniques. One of the most extensive
studies in this field was that of Rano et al. [7]

who studied prospectively 200 episodes of pul-
monary infiltrates using non-invasive diagnos-
tic methods or invasive procedures such as fi-
brobronchial aspirate, protected specimen
brush, and BAL. 
The authors studied many different conditions
in the field of immunosuppression such as sol-
id organ transplants, haematopoietic stem cell
transplants, and haematological malignancies
treated with chemotherapy or prolonged
steroid therapy. Among the 200 patients stud-
ied they selected 91 in whom invasive proce-
dures were necessary to perform a diagnosis: in
this setting BAL has the highest diagnostic per-
formance yielding 94% of overall diagnosis and
100% of diagnosis in non-infectious pulmonary
infiltrates. In this paper, BAL was associated
with a 52% change in therapy. If the BAL was
performed earlier in the course of the disease,
mortality was lower than that in patients who
had BAL performed more than 6 days after the
onset of symptoms. 
Pagano et al. studied BAL in 119 patients with
HM. The agent of pneumonia was identified in
53% of cases and the previous therapy was
modified in 14 patients (11%) [2]. 
In our experience we were able to demonstrate
an infectious cause of pneumonia in 45.3% of
cases. Moreover, we were able to perform an
alternative non-infectious diagnosis in 29% of
cases. BAL was able to guide a change of ther-
apy in 58% of patients. We have to note the im-
portance of BAL also in cases with negative re-
sults, because alternative non-invasive tests
might be sufficient to perform and to guide
therapy. BAL was very important in these pa-
tients where radiological findings were not di-
agnostic because of profound immunosup-
pression. 
Overall, our data are similar to those found
elsewhere: although our series are smaller than
others, we found similar results in the percent-
age of diagnosis and in changes of therapy.
Importantly, the first pathogen in our patients
was MT; in four cases there were radiological
characteristics that were not specific for tuber-
culosis. We suggest using the BAL procedure
early in the course of the disease and perform-
ing on BAL fluid not only microscopic exami-
nation and culture but also a search for the MT
genome.
The fact that we found so few bacteria as pneu-
monia pathogens may be due to the prophylac-
tic regimen used in neutropenic patients and to
the early antimicrobial approach that we adopt-
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ed in treating patients with febrile neutropenia.
The fact that we found only one patient with Le-
gionella pneumonia may be due to the fact that
many of our patients were hospitalized for a
long time before the onset of pneumonia. In our
patients we were able to demonstrate two cases
of P. jirovecii pneumonia, which may be due to
extensive prophylaxis with cotrimoxazole. 
In spite of this, BAL represents a useful diag-
nostic procedure of pulmonary infiltrates in pa-
tients with HM. It is indicated especially when

results of conventional microbiological proce-
dures are negative.

Key words: BAL, haematological malignancy,
pneumonia.
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We report our experience concerning bronchoalve-
olar lavage (BAL) in adult patients affected by
haematological malignancies. BAL was performed
in patients with documented pulmonary diseases
not responding to empirical antibiotic and antifun-
gal therapies. Overall, 25 bronchoscopies were
performed in 24 patients. This technique led to
pathogen identification in 11 out of 24 patients
(45%). In particular, we identified four cases of tu-
berculosis, four of aspergillosis, two of pneumo-
cystosis, two bacterial pneumonia and one pneu-

monia sustained by CMV (in two cases, pneumo-
nia was polymicrobial). In three cases, where mi-
crobiological diagnosis had been obtained by
means of other exams (blood culture, urinary anti-
gens), BAL negativity allowed us to exclude alter-
native diagnoses. Pulmonary location of haemato-
logical disease was diagnosed in seven patients.
BAL drove a switch therapy in 54% of patients.
When performed by expert operators, BAL is use-
ful and safe also in frail patients, such as those af-
fected by onco-haematological malignancies.

SUMMARY

Nel presente lavoro viene descritta la nostra esperienza
sull’utilizzo del lavaggio broncoalveolare (BAL) in pa-
zienti adulti con malattie oncoematologiche. Il BAL ve-
niva effettuato in quei pazienti con patologie polmonari
documentate e che non rispondevano alla terapia anti-
biotica ed antifungina empirica. Abbiamo eseguito 25
broncoscopie su 24 pazienti. Questa tecnica ci ha per-
messo di identificare il patogeno in 11 pazienti su 24
(45%). In particolare, abbiamo identificato 4 casi di tu-
bercolosi, 4 casi di aspergillosi, 2 pneumocistosi, 2 pol-

moniti batteriche ed una polmonite da CMV (in 2 casi
la polmonite era polimicrobica). In altri tre casi con dia-
gnosi microbiologica ottenuta da altri esami (emocoltu-
re, antigeni urinari), la negatività del BAL ha permesso
di escludere diagnosi alternative. In altri 7 casi è stata
effettuata la diagnosi di localizzazione polmonare della
patologia ematologica. Il BAL ha guidato un cambio di
terapia nel 54% dei pazienti. In mani esperte, il BAL è
utile e sicuro anche in pazienti fragili come quelli con
malattie oncoematologiche.

RIASSUNTO

■ REFERENCES

[1] Poletti V., Salvucci M., Zanchini R. et al. The lung
as a target organ in patients with hematologic disor-
ders. Haematologica 85, 855-864, 2000.
[2] Pagano L., Pagliari G., Basso A. et al. The role of
bronchoalveolar lavage in the microbiological diag-
nosis of pneumonia in patients with haematological
malignancies. Ann. Med. 29, 535-540, 1997.
[3] Menichetti F., Martino P., Bucaneve G. et al. Ef-
fects of teicoplanin and those of vancomycin in initial
empirical antibiotic regimen for febrile, neutropenic
patients with haematological malignancies. Antimi-
crob. Agents. Chemother. 38, 2041-2046, 1994.

[4] Klastersky J. Empirical antifungal therapy. Int. J.
Antimicrob. Agents 23, 105-112, 2004. 
[5] Fagon J.Y., Chastre J., Wolff M. et al. Invasive and
non invasive strategies for management of suspected
ventilator associated pneumonia. Ann. Inter. Med.
132, 621-630, 2000.
[6] Pereira Gomes J.C., Pedreira W.L.J., Araujo E. et
al. Impact of BAL in the management of pneumonia
with treatment failure. Chest 118, 1739-1746, 2000.
[7] Rano A., Agusti C., Jimenez P. et. al Pulmonary
infiltrates in non-HIV immunocompromised pa-
tients: a diagnostic approach using non invasive
and bronchoscopic procedures. Thorax. 56, 379-387,
2001.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /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 /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 320
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.09375
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 320
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.09375
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ITA <>
  >>
  /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 true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /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 true
    >>
    <<
      /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




