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High-resolution computed tomography of chest complications in patients
treated with hematopoietic stem cell transplantation
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Abstract Hematopoietic stem cell transplantation
(HSCT) has become a standard method for treating
patients with hematological malignancies. Precondition-
ing chemotherapeutic drugs, total body irradiation
(TBI), or chronic graft-versus-host disease (GVHD) can
cause several chest complications after HSCT. Because
immunosuppression is marked after HSCT, it takes at
least 1 year for the immune system to recover com-
pletely. Therefore, several infectious and noninfectious
complications may occur within the year after HSCT.
HSCT-specific complications occur in a characteristic
temporal sequence associated with the period following
HSCT. During the neutropenic phase, bacterial pneu-
monia, fungal infection, pulmonary edema, and diffuse
alveolar hemorrhage may occur. During the early phase,
pneumocystis pneumonia, cytomegalovirus pneumonia,
engraftment syndrome, and idiopathic pneumonia syn-
drome are the common complications. During the late
phase, constrictive bronchiolitis and organizing pneu-
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monia may occur probably associated with chronic
GVHD. Although high-resolution CT findings lack
specificity, the frequency and likelihood of occurrence of
certain complications in certain phases and sometimes
characteristic features (such as a CT halo sign for fungal
infection) facilitate early detection of a life-threatening
complication.
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Introduction

Hematopoietic stem cell transplantation (HSCT), includ-
ing bone marrow transplantation, peripheral blood stem
cell transplantation, and cord blood stem cell transplanta-
tion, is composed of intensive myeloablative chemother-
apy, total body irradiation (TBI) to eradicate malignant
cells, and infusion of the donor’s hematopoietic stem cells
to compensate for the hematopoiesis. Preconditioning
chemotherapeutic drugs, radiation effects, and a graft-
versus-host disease (GVHD) can cause several chest
complications after HSCT. HSCT includes autologous
transplantation, which uses hematopoietic stem cells of
the patient, and allogeneic transplantation, which uses
cells from a human leukocyte antigen-consistent donor.
With allogeneic transplantation, GVHD may occur
because donor T lymphocytes attack the organs of the
recipient by recognizing the organs of the patient as a
foreign body. In contrast, GVHD basically does not occur
in patients with autologous transplantation. Therefore,
chest complications occur less frequently with autologous
transplantations than with allogeneic ones.
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Fig. 1. Time that chest complications occurred after hematopoi-
etic stem cell transplantation (HSCT). Pulmonary complications
often occur in a characteristic temporal sequence

Although pulmonary complications caused by acute
GVHD are rare,' those associated with chronic GVHD
are relatively common, such as constrictive bronchiolitis
and organizing pneumonia.

Immunosuppression is marked after HSCT, and it
takes a long time for the immune system to recover
completely. It takes 2-4 weeks for neutrophils to recover
and a couple of months for lymphocytes to recover. It
has been reported to take 6-12 months for cellular and
humoral immunity to recover completely.” HSCT-
specific complications occur in a characteristic temporal
sequence associated with the period following HSCT?
and the immune status of patients (Fig. 1).

Complications during the neutropenic phase
(2-3 weeks after HSCT)

Noninfectious disease accounts for more than 50% of all
complications.** Pulmonary edema and diffuse alveolar
hemorrhage are especially common. Although any infec-
tious disease may occur, bacterial pneumonia and fungal
infections are more likely. Invasive aspergillosis is a par-
ticularly life-threatening entity during this phase.’

Bacterial pneumonia

Gram-negative and Gram-positive organisms presumably
from the gastrointestinal tract or oral mucosa are the
predominant causative bacteria for pneumonia. The fre-
quent high-resolution computed tomography (HRCT)
finding of bacterial pneumonia includes airspace consoli-
dation or extensive ground-glass opacity (GGO) (Fig. 2)
with centrilobular opacities. Tiny findings with minimal
GGO may be seen due to diminution of the inflammatory
change in the immunocompromised host caused by neu-
tropenia and minimal exudative reaction (Fig. 3).

Fig. 2. A 16-year-old boy with bacterial pneumonia. HRCT image
shows extensive ground-glass opacity (GGO) in the bilateral lungs,
which resembles pulmonary edema. The absence of cardiomegaly
or enlargement of pulmonary veins might be the differential points
from pulmonary edema. This feature is rarely seen in immunocom-
petent patients

Fig. 3. A 74-year-old man had bacterial pneumonia. HRCT image
shows minimal GGO (arrows) in the bilateral lungs. This tiny
feature is probably caused by a minimal exudative reaction in
patients with neutropenia

Fungal infection

The most common pathogen in fungal infections is
Aspergillus. Invasive pulmonary aspergillosis (IPA)
includes angioinvasive and airway-invasive aspergillosis
(angio-IPA, airway-IPA). Angio-IPA shows two charac-
teristic CT findings: CT halo and the air crescent sign
(Fig. 4). CT-halo sign, which is an early sign after infec-
tion, represents a hemorrhagic infarction in which the
nodule corresponds to a necrotic center, and the GGO
to hemorrhage is now regarded as a nonspecific finding.®
The air crescent sign is observed 2-3 weeks after infec-
tion at the period when neutropenia has recovered and
represents the cavitation of nodules. This sign is asso-
ciated with a good prognosis.” Pathological and CT
findings of airway-IPA correspond to bronchiolitis and
bronchopneumonia (Fig. 5).

Pulmonary edema

Cardiac or renal dysfunction, increased capillary hydro-
static pressure, and increased capillary permeability due



Jpn J Radiol (2011) 29:229-235

231

A

Fig. 4. A 51-year-old man had angioinvasive pulmonary aspergil-
losis (angio-IPA). A HRCT image shows multiple nodules with a
halo of GGO (arrows) in the right lung field, with a typical CT
halo sign. B HRCT image obtained 2 weeks later shows a cavitary
nodule (arrow) in the right upper lobe, which corresponds to the
nodule with the CT halo sign in A

Fig. 5. A 32-year-old
woman had airway-invasive
pulmonary aspergillosis
(airway-IPA). HRCT image
shows multiple small
nodules with a
centrilobular distribution
(arrows), indicating
endobronchial spread of
the lesions

to intensive chemotherapy and TBI may result in pul-
monary edema."® The frequent HRCT findings are indis-
tinguishable from those of any other etiology and include
enlarged pulmonary vessels, interlobular septal thicken-
ing, and GGO involving mainly the peribronchovascu-
lar, central, or dependent lung regions (Fig. 6).}

Diffuse alveolar hemorrhage

Diffuse alveolar hemorrhage occurs more often in autol-
ogous HSCT recipients than in allogeneic HSCT recipi-
ents and is usually associated with a high mortality rate
(70%-100%).* The reported frequency of this entity
varies and has been reported as approximately 5% in a
study with a large number of patients.’ The risk factors
of this entity have been noted as microangiopathy due
to conditioning chemotherapy and TBI, neutrophil
infiltration during the granulocyte recovery phase, and

Fig. 6. An 18-year-old man had pulmonary edema. HRCT image
shows enlarged pulmonary vessels, marked interlobular septal
thickening, and bilateral pleural effusion, which indicates intersti-
tial pulmonary edema

Fig. 7. A 37-year-old woman had diffuse alveolar hemorrhage.
HRCT image shows bilateral, extensive GGO with subpleural
sparing (arrows). Note that centrilobular opacities are also seen in
the bilateral lungs. A combination of GGO and nodules may make
it difficult to differentiate diffuse alveolar hemorrhage from cyto-
megalovirus (CMV) pneumonia. The diagnosis of diffuse alveolar
hemorrhage was confirmed by bronchoalveolar lavage

GVHD.? HRCT findings consist of extensive bilateral
GGO with or without intralobular reticulation (crazy-
paving pattern), subpleural sparing and centrilobular
opacities, which show perivascular accentuation of
hemorrhage (Fig. 7).

Complications during the early phase (2-3 weeks and
100 days after HSCT)

During the early phase, the neutrophil count returns to
normal, but the cell-mediated and humoral immunity is
still impaired. It is important to consider Pneumocystis
Jjiroveci pneumonia (PCP) and cytomegalovirus (CMV)
pneumonia as infectious complications, with engraft-
ment syndrome and idiopathic pneumonia syndrome as
noninfectious complications.

Pneumocystis jiroveci pneumonia

Characteristic pathological findings include intraalveo-
lar macrophages or a mixture of inflammatory infiltrates
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(Fig. 8A). As chest radiography may be normal at the
time of the initial examination, HRCT is needed for
early detection of PCP. On HRCT, widespread GGO,
distributed typically at the perihilar regions, is a frequent
and characteristic finding (Figs. 8B, 9).%!° Extensive
GGO is usually observed with sparing of adjacent
secondary pulmonary lobules (geographic or mosaic
pattern) (Figs. 8B, 9).*!° Centrilobular opacities are
rarely seen.

Cytomegalovirus pneumonia

Cytomegalovirus infection occurs in 70% of recipients,
approximately one-third of whom develop CMV pneu-
monia.® The characteristic HRCT findings of CMV
pneumonia include patchy or widespread GGO, air-
space consolidation, and centrilobular or randomly dis-

Fig. 8. A 55-year-old woman had Pneumocystis jiroveci pneumo-
nia. A Pathological specimen obtained at autopsy shows foamy
intraalveolar exudates in the alveoli and minimal thickening of
alveolar walls. B HRCT image shows extensive GGO with a char-
acteristic mosaic pattern in the bilateral lungs. Note that reticular
opacities can be seen within GGO (crazy-paving pattern)

Fig. 10. A 48-year-old woman had CMV
pneumonia. A HRCT image shows multiple
nodules with or without the halo sign (arrows)
superimposed on extensive GGO. B
Thin-section coronal image shows the
distribution of lesions in relatively inner and
lower zones

tributed nodules (Figs. 10, 11).""'* Nodules with the CT
halo sign are sometimes observed and correspond to the
hemorrhagic nodules.*® Lesions tend to be distributed in
the lower zone (Fig. 10B).

Engraftment syndrome

Engraftment syndrome shows capillary leakage that
results in interstitial pulmonary edema. Patients usually
complain of fever and skin rashes. Engraftment syn-
drome usually occurs around 7 days after HSCT at the
time of neutrophil engraftment and is associated with
overproduction of cytokines. It occurs most frequently
after autologous HSCT in 7%—-11% of recipients. HRCT
findings are similar to those of interstitial pulmonary
edema (Fig. 12).8

Idiopathic pneumonia syndrome

Idiopathic pneumonia syndrome (IPS) is defined as
diffuse lung injury occurring after HSCT in the absence
of active lower respiratory tract infection or other non-
infectious causes.”” IPS has been reported to occur in
5%-25% of allogeneic HSCT recipients.'"* The cause of

Fig. 9. A 45-year-old man had Pneumocystis jiroveci pneumonia.
HRCT image shows bilateral GGO with sparing of adjacent sec-
ondary lobules, showing a mosaic pattern. Note that the crazy-
paving pattern is also seen
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Fig. 11. A 27-year-old woman had CMV pneumonia. HRCT
image shows airspace consolidation, GGO, and multiple nodules
with the halo sign (arrows) in bilateral lung fields. This
combination—consolidation, GGO, nodules—is a characteristic
finding of CMV pneumonia

[

Fig. 12. A 52-year-old woman had engraftment syndrome. HRCT
image shows smooth thickening of interlobular septa distributed
extensively in the bilateral lungs. Note that enlargement of pulmo-
nary vessels is not so evident, which is the point differentiating it
from cardiogenic pulmonary edema. However, it is slightly diffi-
cult to differentiate this finding from that of pulmonary edema
(shown in Fig. 6)

IPS has been speculated to be preconditioning chemo-
therapy, TBI, or GVHD." The mortality rate remains
>70%. The main histological pattern includes diffuse
alveolar damage and lymphocytic bronchitis/bronchiol-
itis with cellular interstitial pneumonia' (Fig. 13A). A
frequent HRCT finding is airspace consolidation or
GGO in the bilateral lungs with basilar or dorsal pre-
dominance (Figs. 13B, 14).

Complications during the late phase (100 days to 1 year
after HSCT)

During the late phase, noninfectious complications,
including organizing pneumonia (OP) and constrictive
bronchiolitis, occur more frequently than infectious dis-
eases because the immune status of HSCT recipients has
usually recovered. It is estimated that OP and constric-
tive bronchiolitis are caused by chronic GVHD.

Fig. 13. A 55-year-old man had idiopathic pneumonia syndrome.
A Pathological specimen from a surgical lung biopsy shows
marked lymphocytic infiltration into the alveoli and alveolar septa,
which corresponds to cellular interstitial pneumonia. It also shows
lymphocytic infiltration around the bronchial wall, which corre-
sponds to lymphocytic bronchiolitis. This feature seems to corre-
spond to the lymphocytic bronchitis/bronchiolitis with cellular
interstitial pneumonia described by Yousem.”” B HRCT image
shows patchy GGO distributed in the subpleural area or along the
bronchus

NS it A

Fig. 14. A 27-year-old man had idiopathic pneumonia syndrome.
HRCT image shows extensive GGO with predominance in the
dorsal lung area, which is almost identical to the HRCT findings of
acute respiratory distress syndrome or acute interstitial pneumonia.
This patient was diagnosed as having idiopathic pneumonia syn-
drome (IPS) because of the negative findings for other infectious or
noninfectious causes confirmed by bronchoalveolar lavage

Constrictive bronchiolitis

Constrictive bronchiolitis is a chronic inflammatory and
fibroproliferative process centered on the terminal and
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Fig. 15. A 30-year-old woman had constrictive bronchiolitis. A
Pathological specimen obtained by surgical lung biopsy shows
concentric narrowing of the bronchiolar lumen by submucosal

Fig. 16. A 21-year-old
man had constrictive
bronchiolitis. HRCT
images show the existence
of air trapping from
inspiratory (A) to
expiratory (B) status. Also
note the existence of a
mosaic pattern in the
bilateral lungs and slight
dilatation of bronchi during

inspiration (A) k

respiratory bronchioles, leading to stenosis or scarring
of the bronchioles (Fig. 15).** The incidence of this entity
has been reported as 2%—14% in allogeneic recipients
who survive more than 3 months. The causes of constric-
tive bronchiolitis remain unclear. The entity is associated
with a high mortality rate; therefore, early detection and
appropriate immunosuppressive therapy are essential.
Characteristic HRCT findings include the mosaic pattern
of lung attenuation, bronchial dilatation, and the exis-
tence of air trapping on expiratory CT' (Fig. 16).

Organizing pneumonia

Organizing pneumonia occurs in up to 10% of HSCT
recipients and usually appears 1-13 months after HSCT.
Pathologically, OP is characterized by edematous granu-
lation tissue polyps in the lumen of alveolar ducts and
bronchioles in association with a variable degree of
interstitial inflammation and fibrosis (Fig. 17A). On
HRCT, airspace consolidation along the bronchovascu-
lar bundle or in the subpleural area is a frequent finding.
However, GGO tends to be more frequently and inde-
pendently observed in immunocompromised patients
(Figs. 17B, 18).%*

fibrosis. B, C HRCT images show little increase in lung attenua-
tion from inspiratory (B) to expiratory (C) status, which shows the
existence of air trapping

Fig. 17. A 16-year-old boy had organizing pneumonia (OP). A
Pathological specimen from a surgical lung biopsy shows edema-
tous granulation tissue polyps in the alveolar and bronchiolar
lumens with minimal thickening of the alveolar wall. B HRCT
image shows extensive GGO and minimal airspace consolidation
in the bilateral lungs. GGO tends to be more frequently and inde-
pendently observed in immunocompromised patients with OP
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Fig. 18. A 51-year-old man had organizing pneumonia. HRCT
image shows a mixture of GGO and airspace consolidation in the
bilateral lungs

References

1. Khurshid I, Anderson LC. Non-infectious pulmonary compli-
cations after bone marrow transplantation. Postgrad Med J
2002;78:257-62.

2. Wah TM, Moss HA, Robertson RJH, Barnard DL. Pulmo-
nary complications following bone marrow transplantation.
Br J Radiol 2003;76:373-9.

3. Worthy SA, Flint JD, Miiller N. Pulmonary complications
after bone marrow transplantation: high-resolution CT and
pathologic findings. Radiographics 1997;17:1359-71.

4. Lim do H, Lee J, Lee HG, Park BB, Peck KR, Oh WS, et al.
Pulmonary complications after hematopoietic stem cell trans-
plantation. J Korean Med Sci 2006;21:406-11.

5. Winn WC, LaSala PR, Leslie KO. Bacterial infections. In:
Tomashefski JF, editor. Dail and Hammar’s pulmonary

10.

11.

12.

13.

14.

15.

pathology. Vol 1. Nonneoplastic lung disease. 3rd edn. New
York: Springer; 2008. p. 228-315.

. Primack SL, Hartman TE, Lee KS, Miiller NL. Pulmonary

nodules and the CT halo sign. Radiology 1994;190:513-5.

. Gefter WB, Albelda SM, Talbot GH, Gerson SL, Cassileth

PA, Miller WT. Invasive pulmonary aspergillosis and acute
leukemia: limitations in the diagnostic utility of the air cres-
cent sign. Radiology 1985;157:605-10.

. Franquet T, Miiller NL, Lee KS, Giménez A, Flint JD. High-

resolution CT and pathologic findings of noninfectious
pulmonary complications after hematopoietic stem cell
transplantation. AJR Am J Roentgenol 2005;184:629-37.

. Afessa B, Tefferi A, Litzow MR, Krowka MJ, Wylam ME,

Peters SG. Diffuse alveolar hemorrhage in hematopoietic stem
cell transplant recipients. Am J Respir Crit Care Med
2002;166:641-5.

Bergin CJ, Wirth RL, Berry GJ, Castellino RA. Pneumocystis
carinii pneumonia: CT and HRCT observations. J Comput
Assist Tomogr 1990;14:756-9.

Moon JH, Kim EA, Lee KS, Kim TS, Jung KJ, Song JH.
Cytomegalovirus pneumonia: high-resolution CT findings in
ten non-AIDS immunocompromised patients. Korean J
Radiol 2000;1:73-8.

Franquet T, Lee KS, Miiller NL. Thin-section CT findings in
32 immunocompromised patients with cytomegalovirus pneu-
monia who do not have AIDS. AJR Am J Roentgenol
2003;181:1059-63.

Clark JG, Hansen JA, Hertz MI, Parkman R, Jensen L, Peavy
HH. NHLBI workshop summary: idiopathic pneumonia syn-
drome after bone marrow transplantation. Am Rev Respir Dis
1993:147:1601-6.

Cooke KR, Yanik G. Acute lung injury after allogeneic stem
cell transplantation: is the lung a target of acute graft-versus-
host disease? Bone Marrow Transplant 2004;34:753-65.
Yousem SA. The histological spectrum of pulmonary graft-
versus-host disease in bone marrow transplant recipients.
Hum Pathol 1995;26:668-75.




<<
  /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 0.0000
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




