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Abstract
Question of study: Pulmonary capillary hemangiomato-
sis (PCH) is an extremely rare cause of severe pul-
monary hypertension. It is characterized histologically
by exuberant proliferation of capillaries that often in-
vade alveolar septae, bronchial walls, and pleura. Ex-
pression of vascular remodeling markers in PCH is not
known.
Materials / patients and methods: Using antibodies di-
rected against vascular remodeling markers known to
be abnormally expressed in plexiform lesions of idio-
pathic pulmonary hypertension, we performed the
first detailed immunohistochemical analysis of the
lungs in a patient with PCH.
Results: As in plexiform lesions, the PCH lesions have
increased expression of markers associated with cellu-
lar proliferation and angiogenesis such as vascular en-
dothelial growth factor and MiB-1. In contrast to plexi-
form lesions, the PCH lesions retain markers of cell
growth suppression such as peroxisome proliferator-
activated receptor-gamma (PPAR-γ) and caveolin-1.
Answer to question: This study suggests that the aber-
rant endothelial cells that lead to the characteristic le-
sions of PCH and idiopathic pulmonary hypertension
are distinct.

Key words: alveolar hemorrhage, angiogenesis, cor pul-
monale, pulmonary hypertension

INTRODUCTION

Pulmonary capillary hemangiomatosis (PCH) is a rare
disorder characterized by proliferation of thin-walled
capillary channels and venule-sized vessels that can in-
filtrate the walls of alveoli, airways, blood vessels, and
pleura [1]. Rarely, extrapulmonary involvement may
occur in the mediastinum, pericardium, thymus, and
spleen [2]. In its most severe form, PCH is manifested
by relentless pulmonary hypertension (PH) and right

heart failure. First described in 1978 [3], only 43 cases
have been well described in the English literature [4-
10]. We herein report a man with severe pulmonary
hypertension and refractory hypoxemia due to PCH
who died from massive hemorrhage into the chest
cavity ten days after an open lung biopsy. Since PCH
may be diagnostically confused with idiopathic PH, we
queried whether the angioproliferative lesions of PCH
have features in common with the plexiform lesions of
idiopathic PH by comparing their qualitative expres-
sion of vascular remodeling markers [11].

CASE HISTORY

An otherwise healthy 34 year-old man noticed abnor-
mal dyspnea on exertion two years prior to presenta-
tion to our hospital. He was diagnosed with pul-
monary hypertension of unexplained etiology. Six
months prior, he was prescribed supplemental oxygen.
Six weeks prior to transfer to our institution, he was
hospitalized for anasarca and severe hypoxemia. There
was no history of recreational or anorectic drug use.
Medications on transfer included warfarin, furo-
semide, digoxin, and risperidone.

On examination, the temperature was 98.9 °F, blood
pressure 112/80 mmHg, heart rate 104 beats per min,
respiratory rate 22 breaths per min, and oxygen satura-
tion of 94% while breathing 100% oxygen delivered by
non-rebreathing mask. Anasarca and clubbed fingers
were present. Bilateral basal lung crackles, a loud fixed
P2, and a right-sided S4 gallop were auscultated.

An arterial blood gas obtained while breathing
100% oxygen at an elevation of 5,280 feet revealed a
pH of 7.48, PaCO2 35 mmHg, and PaO2 62 mmHg.
Spirometry and lung volumes were normal but the
corrected DLCO was 33% of predicted. A chest radi-
ograph revealed cardiomegaly and enlarged bilateral
pulmonary arteries (Fig. 1A). A high-resolution CT
(HRCT) scan of the chest showed ground glass opaci-
ties, left periaortic and small right hilar lymphadenopa-
thy, and centrilobular nodules (Fig. 1B). An echocar-
diogram demonstrated a markedly dilated right ventri-
cle with severe tricuspid regurgitation, and a right ven-
tricular peak pressure of 90 mmHg. A moderate poste-
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rior pericardial effusion was present with no tampon-
ade physiology. Right heart catheterization demon-
strated a mean pulmonary artery pressure of 56
mmHg, pulmonary capillary wedge pressure of 16
mmHg, and no evidence of a left-to-right intracardiac
shunt. Pulmonary angiogram was negative for pul-
monary emboli. Serological assays for HIV, anti-nu-
clear antibody, anti-neutrophil cytoplasmic antibody,
Scl-70, anticardiolipin antibody, and hepatitis B and C
antibodies were all negative. Bronchoscopy with lavage
demonstrated a non-bloody wash, a normal white cell
differential, and hemosiderin-laden macrophages. He
was treated with furosemide with significant improve-
ment of the anasarca. Warfarin was replaced by intra-
venous unfractionated heparin on the day of admis-
sion. Despite some symptomatic relief, oxygen re-
quirement remained at a FiO2 of 100%.

Since some of the physical, radiographic and lung
function features were atypical for idiopathic PH (e.g.,
clubbing, ground glass abnormalities, centrilobular
nodules, extremely low DLCO), an open biopsy of the
left lung was performed after the heparin was discon-
tinued for 12 hrs. He tolerated the procedure well and
more than 48 hours post-operatively, subcutaneous
enoxaparin 1 mg/kg twice daily was begun for throm-
boembolic prophylaxis. His condition remained tenu-
ous but unchanged until 10 days post-operatively
when he developed a sudden increase in respiratory
distress and decline in oxygen saturation. A large left-
sided pleural effusion was found on chest radiograph
and thoracentesis revealed gross blood. The enoxa-
parin was discontinued, four units of fresh frozen
plasma were administered, and a thoracostomy tube
was inserted with evacuation of 1.2 liters of blood.
The bleeding ceased and his dyspnea and oxygenation
improved. Six hours later, massive hemorrhage re-
curred from the left pleural space, followed by pro-
found hypotension, cardiorespiratory arrest, and failed
resuscitation.

Gross findings at autopsy were remarkable for clot-
ted blood within the left pleural space, clot adherent to
the lung biopsy site, and multiple hemorrhagic foci in
the lung parenchyma measuring 0.3 to 0.5 cm in diam-
eter that extended to the pleura. Histopathology of
both the lung biopsy and post-mortem lung were no-
table for nodular proliferation of thin-walled, congest-
ed capillaries distributed in an interstitial and peribron-
chiolar distribution (Fig. 2A). These lesions were char-
acterized by multiple layers of capillary channels ex-
panding the alveolar septae, invading bronchiolar
walls, and extending to the pleural surfaces (Fig. 2A
and 2B). While the biopsy sutures were grossly intact
at autopsy, microscopic examination of the post-
mortem lungs revealed excessive capillary proliferation
at the biopsy site (Fig. 2C).

MATERIALS AND METHODS

Using formalin-fixed, paraffin-embedded lungs sam-
ples from this PCH case and an explanted lung tissue
from an individual with idiopathic PH, we performed
immunohistochemistry with the following antibodies
as previously described: CD31 (Dako, Carpenteria,
CA), MiB-1 (Dako), [12], vascular endothelial growth

factor (VEGF, Santa Cruz Biotec, Santa Cruz, CA)
[13], peroxisome proliferator-activated receptor-gam-
ma (PPAR-γ, GenWay, Columbia, MD) [14], caveolin-1
(clone 2297, gift from Dr. Michael Kasper), prostacy-
clin synthase (PGI2-S, gift from Dr. David Dewitt)
[15], and latency-associated nuclear antigen-1 (LANA-
1) of herpes human virus-8 (HHV-8) encoded by
ORF73 (Advanced Biotechnoloies, San Diego, CA)
[16].

RESULTS OF IMMUNOHISTOCHEMISTRY

The vascular nature of the abnormal PCH lesions was
confirmed by immunostaining for the endothelial cell
marker CD31 (Fig. 2D). No plexiform lesions were
found.

MiB-1 and VEGF-1 are markers of angiogenic pro-
liferation. MiB-1 antibody is specific for Ki-67, a pro-
tein present only in growth phases of the cell cycle.
“MiB-1 index” quantifies the percentage of cells in 
a tumor that are actively proliferating and has prog-
nostic value in various cancers [17]. As shown in Fig-
ure 3A and 3B, MiB-1 is increased in both the capillary
tufts of PCH and plexiform lesions of idiopathic PH
[12]. In an effort to determine what may be driving the
capillary proliferation in PCH, we immunostained for
VEGF-1, a potent growth factor for endothelial cells
and known to be abnormally elevated in plexiform le-
sions [13]. As shown in Figure 3C and 3D, capillary
tufts of PCH and plexiform lesions were both associ-
ated with increased VEGF-1 expression.

The histologic features of PCH include spindle
cells, slit-like vascular spaces, and hemosiderin, similar
to Kaposi’s sarcoma [18]. Since HHV-8 has recently
been associated with idiopathic PH [16], the PCH lung
tissue was immunostained for LANA-1 of HHV-8. As
shown in Figure 3E, LANA-1 was not detected in the
nuclei of the cells in the PCH lung. In contrast, nu-
clear immunostaining for LANA-1 is present in a pa-
tient with idiopathic PH (Fig. 3F).

In contrast to MiB-1 and VEGF-1, there is de-
creased expression of PPAR-γ, caveolin-1, and PGI2-S
in the plexiform lesions of idiopathic PH. PPAR-γ
belongs to a family of ligand-activated transcription
factors which may function in tumor suppression. 
It has been noted to be decreased or absent in a popu-
lation of cells within the plexiform lesion [14]. Figures
4A and 4B demonstrate that PPAR-γ expression 
is present in PCH capillaries whereas it is not detected
in most of the endothelial cells within the plexiform
lesions, respectively. Caveolin-1 serves a dual and
somewhat opposing role in angiogenesis [19]. It nega-
tively regulates endothelial cell proliferation and cell
cycle progression and yet is necessary for differentia-
tion and tubule formation. Caveolin-1 is highly ex-
pressed in the capillary tufts of PCH (Fig. 4C) while it
is absent in many endothelial cells within the plexi-
form lesion (Fig. 4D). PGI2-S is an enzyme that cat-
alyzes the production prostacyclin, a potent vasodila-
tor and suppressor of platelet adhesion and cell
growth. In the endothelial cells of both PCH capillary
lesions and plexiform lesions of idiopathic PH, PGI2-S
was found to be decreased (Fig. 4E and 4F, respective-
ly) [20].
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Fig. 1. Chest radiograph (A) revealed cardiomegaly and enlarged bilateral pulmonary arteries. In (B), a high resolution CT of the
chest demonstrated ground glass appearance, increased septal thickening, and diffuse fine nodules.

Fig. 2. (A) Histopathology of the lungs revealed proliferating sheets of capillaries with invasion of the arteries, veins, airways,
and pleura (H&E, 40X). (B) A higher power view of the capillary tufts of PCH (H&E, 400X). (C) Increased proliferation of cap-
illaries along with granulation tissue at previous biopsy site on autopsy (H&E, 200X). (D) CD31 stain revealed the nature of the
capillary tufts (400X).



DISCUSSION

Severe PCH is characterized by progressive dyspnea,
hypoxemia, and relentless pulmonary hypertension but
hemoptysis and hemothorax may occur as a result of
capillary invasion [4]. Occult intra-alveolar hemor-
rhage was present in our patient as evinced by the
presence of hemosiderin-laden macrophages in the

bronchoalveolar lavage fluid. Two physical signs, both
present in our patient, are more commonly associated
with PCH than idiopathic PH: crackles on lung auscul-
tation and digital clubbing [21, 22]. PCH is nearly al-
ways fatal in adults with a median survival of about
three years from the first clinical presentation [4]. Hy-
poxemia and right heart failure are the most common
causes of death. The prognosis is better in children,
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Fig. 3. Immunohistochemical analysis of cellular markers known to be increased in PPH. MiB-1 staining is increased in both
(A) PCH and (B) idiopathic PH. VEGF expression appears upregulated in both (C) PCH and (D) idiopathic PH. LANA-1, a re-
liable marker for lytic and latent HHV-8 infection, is not detected in the nuclei of PCH endothelial cells (E) but is present in en-
dothelial nuclei of the plexiform lesions of idiopathic PH (F). Original magnification for all are 400X.



who more often present with milder disease character-
ized by hemoptysis or lung infiltrates rather than pul-
monary hypertension [22].

Imaging and pulmonary function studies may help
differentiate PCH from idiopathic PH in individuals
with unexplained pulmonary hypertension. Features

on HRCT scan that are more indicative of PCH in-
clude ground glass opacities, interlobular septal thick-
ening, nodularity, and mediastinal lymph node enlarge-
ment [6]. Distinguishing PCH from other causes of
post-capillary PH such as pulmonary veno-occlusive
disease (PVOD) requires a surgical lung biopsy. This

EUROPEAN JOURNAL OF MEDICAL RESEARCHMay 5, 2006 191

Fig. 4. Immunohistochemical analysis of cellular markers known to be decreased in the plexiform lesions of PPH. PPAR-γ is
constitutively present in the PCH lesions (A) but its expression is mostly lost in certain endothelial cells of the plexiform lesions
(B). Caveolin-1 remains expressed in the endothelial cells of the capillary tufts of PCH (C) but is decreased in the central part (*)
of the plexiform lesions (D). PGI2-S expression is decreased in both PCH (E) and plexiform lesions of idiopathic PH (F). En-
dothelial cells in the PCH sample are marked with black arrows and do not stain with the PGI2-S antibody as opposed to the
non-specific staining due the massive amounts of red blood cells engulfing the lesions (red arrows). Inset of F shows that PGI2-
S is present in the endothelial and smooth muscle cells comprising an artery of idiopathic PH. Original magnification for B is
200X; the rest are 400X.



procedural risk must be weighed carefully in the pres-
ence of severe pulmonary hypertension [23]. Our pa-
tient died as a result of massive hemorrhage into the
pleural space more than a week after the procedure.
Due to the delayed bleed, we posit that the source of
his fatal hemorrhage was secondary to the exuberant
proliferation of anomalous capillaries that infiltrated
the healing biopsy site rather than blood vessels in-
cised at surgery (Fig. 2C).

There are no specific treatments for PCH. Anecdo-
tally, corticosteroids and cyclophosphamide are not ef-
fective [24]. Treatments with interferon-alpha [22] or
doxycycline [7] have been associated with disease reso-
lution but the cases involved had normal arterial blood
gases and no clinical evidence of pulmonary hyperten-
sion. The use of epoprostenol or other vasodilators in
patients with PCH or PVOD may precipitate pul-
monary edema and be fatal. A review of 37 patients
revealed that anticoagulation was used in the majority
[4]; however, given the propensity of PCH patients to
bleed, we believe that the use of anticoagulation is
contraindicated, especially in the post-surgical setting.
Severely ill patients should be considered for lung
transplantation.

The etiology of PCH is unknown although case re-
ports have associated PCH with Mycoplasma pneumo-
niae infection [22], autoimmune disease [8], and fol-
lowing lung transplantation [25]. PCH has rarely oc-
curred in related individuals [26].

Our immunohistochemical staining sheds new light
on the process of dysregulated angiogenesis in this
very rare disorder. Increased expression of MiB-1 and
VEGF confirms the rapid proliferation of the aberrant
capillaries. As opposed to plexiform lesions, the en-
dothelial cells of PCH lesions retain marker expression
indicative of cell growth suppression. In particular, the
tumor suppressor proteins PPAR-γ and caveolin-1
were expressed in PCH and absent in idiopathic PH.
The continued expression of caveolin-1 reveals an im-
portant phenotypic distinction between the endothelial
cells of PCH and idiopathic PH. PCH lesions are char-
acterized by profuse but grossly normal appearing cap-
illaries. Tubule formation is a caveolin-1 dependent
process. In contrast, loss of caveolin-1 expression in
the endothelial cells of plexiform lesions reflects aber-
rant vasculogenesis; i.e. they do not form tubular struc-
tures. Interestingly, the lungs of caveolin-1 knockout
mice have markedly thickened septae with multilayered,
disorganized tissue with expression of markers consis-
tent with non-differentiated endothelial cells [27].

Based on immunohistochemistry of the lungs of a
patient with PCH, it is unlikely that the vascular
pathobiology of idiopathic PH is shared by PCH. De-
spite its rarity, PCH should be considered in the differ-
ential diagnosis of pulmonary hypertension especially
if parenchymal pulmonary abnormalities are detected
on exam or imaging. Biopsy is inherently risky in these
individuals. Vasodilatory therapy is contraindicated
and anticoagulation should be avoided.

Acknowledgments: The authors are grateful to Kathy Wood
and Drs. Xiyuan Bai, Pradeep Rai, Jong Lee, Patrick Nana-
Sinkam, and Michael Kasper for help with the immunohisto-
chemistry.

REFERENCES

1. White CW, Sondheimer HM, Crouch EC, Wilson H, Fan
LL. Treatment of pulmonary hemangiomatosis with re-
combinant interferon alfa-2a. N Engl J Med. 1989: 320
(18):1197-200.

2. al-Fawaz IM, al Mobaireek KF, al-Suhaibani M, Ashour
M. Pulmonary capillary hemangiomatosis: a case report
and review of the literature. Pediatr Pulmonol. 1995:
19(4):243-8.

3. Wagenvoort CA, Beetstra A, Spijker J. Capillary haeman-
giomatosis of the lungs.[see comment]. Histopathology.
1978: 2(6):401-6.

4. Almagro P, Julia J, Sanjaume M, Gonzalez G, Casalots J,
Heredia JL, Martinez J, Garau J. Pulmonary capillary he-
mangiomatosis associated with primary pulmonary hyper-
tension. Medicine. 2002: 81:417-424.

5. Abramson LP, Gerber S, Chen Y-H, Crawford SE. Fetal
constrictive pericardial defect with pulmonary capillary
hemangiomatosis. J Ped Surg. 2002: 37:1512-1514.

6. Dufour B, Maitre S, Humbert M, Capron F, Simonneau
G, Musset D. High-resolution CT of the chest in four pa-
tients with pulmonary capillary hemangiomatosis or pul-
monary venoocclusive disease. AJR. 1998: 171:1321-1324.

7. Ginns LC, Robert DH, Mark EJ, Brusch JL, Marler JJ.
Pulmonary capillary hemangiomatosis with atypical en-
dotheliomatosis: Successful antiangiogenic therapy with
doxycycline. Chest. 2003: 124:2017-2022.

8. Havlik DM, Massie LW, Williams WL, Crooks LA. Pul-
monary capillary hemangiomatosis-like foci. An autopsy
study of 8 cases. Am J Clin Pathol. 2000: 113:655-662.

9. Rush C, Langleben D, Schlesinger RD, Stern J, Wang N-S,
Lamoureux E. Lung scintigraphy in pulmonary capillary
hemangiomatosis: A rare disorder causing primary pulmo-
nary hypertension. Clin Nuclear Med. 1991: 16:913-917.

10. Wagenaar SJ, Mulder JJS, Wagenvoort CA, Van den
Bosch JMM. Pulmonary capillary hemangiomatosis diag-
nosed during life. Histopathology. 1989: 14:212-214.

11. Cool CD, Rai PR, Yeager ME, Hernandez-Saavedra D,
Serls AE, Bull TM, Geraci MW, Brown KK, Routes JM,
Tuder RM, Voelkel NF. Expression of human her-
pesvirus 8 in primary pulmonary hypertension. N Engl J
Med. 2003: 349:1113-1122.

12. Cool CD, Kennedy D, Voelkel NF, Tuder RM. Pathogen-
esis and evolution of plexiform lesions in pulmonary hy-
pertension associated with scleroderma and human im-
munodeficiency virus infection. Hum Pathol. 1997: 28(4):
434-42.

13. Tuder RM, Chacon M, Alger L, Wang J, Taraseviciene-
Stewart L, Kasahara Y, Cool CD, Bishop AE, Geraci M,
Semenza GL, Yacoub M, Polak JM, Voelkel NF. Expres-
sion of angiogenesis-related molecules in plexiform le-
sions in severe pulmonary hypertension: evidence for a
process of disordered angiogenesis. J Pathol. 2001: 195(3):
367-74.

14. Ameshima S, Golpon H, Cool CD, Chan D, Vandivier
RW, Gardai SJ, Wick M, Nemenoff RA, Geraci MW,
Voelkel NF. Peroxisome proliferator-activated receptor
gamma (PPARgamma) expression is decreased in pul-
monary hypertension and affects endothelial cell growth.
Circ Res. 2003: 92(10):1162-9.

15. Smith WL, DeWitt DL, Day JS. Purification, quantitation,
and localization of PGI2 synthase using monoclonal anti-
bodies. Adv Prostaglandin, Thromboxane Leukotriene
Res. 1983: 11:87-92.

16. Cool CD, Rai PR, Yeager ME, Hernandez-Saavedra D,
Serls AE, Bull TM, Geraci MW, Brown KK, Routes JM,
Tuder RM, Voelkel NF. Expression of human her-
pesvirus 8 in primary pulmonary hypertension.[see com-
ment]. N Engl J Med. 2003: 349(12):1113-22.

EUROPEAN JOURNAL OF MEDICAL RESEARCH192 May  5, 2006



17. Shiba M, Kohno H, Kakizawa K, Iizasa T, Otsuji M,
Saitoh Y, Hiroshima K, Ohwada H, Fujisawa T. Ki-67
immunostaining and other prognostic factors including
tobacco smoking in patients with resected nonsmall cell
lung carcinoma. Cancer. 2000: 89(7):1457-65.

18. Wood B, Leong A. The biology and diagnostic applica-
tions of cadherins in neoplasia: a review. Pathology 2003:
35(2):101-5.

19. Liu J, Wang XB, Park DS, Lisanti MP. Caveolin-1 expres-
sion enhances endothelial capillary tubule formation. J
Biol Chem. 2002: 277(12):10661-8.

20. Tuder RM, Cool CD, Geraci MW, Wang J, Abman SH,
Wright L, Badesch D, Voelkel NF. Prostacyclin synthase
expression is decreased in lungs from patients with severe
pulmonary hypertension. Am J Respir Crit Care Med.
1999: 159(6):1925-32.

21. Masur Y, Remberger K, Hoefer M. Pulmonary capillary
hemangiomatosis as a rare cause of pulmonary hyperten-
sion. Pathol Res Prac. 1996: 192:290-295.

22. White CW, Sondheimer HM, Crouch EC, Wilson H, Fan
LL. Treatment of pulmonary capillary hemangiomatosis
with recombinant interferon alfa-2a. N Engl J Med. 1989:
320:1197-1200.

23. Nicod P, Moser KM. Primary pulmonary hypertension:
The risk and benefit of lung biopsy. Circulation. 1989: 80:
1486-1488.

24. Al-Fawaz IM, Al-Mobaireek KF, Al-Suhaibani M, Ashour
M. Pulmonary capillary hemangiomatosis: A case report
and review of the literature. Ped Pulm. 1995: 19:243-248.

25. de Perrot M, Waddell TK, Chamberlain D, Hutcheon M,
Keshavjee S. De novo pulmonary capillary heman-
giomatosis occurring rapidly after lung transplantation. J
Heart Lung Transplant. 2003: 22:698-700.

26. Langleben D, Heneghan JM, Batten AP, Wang N-S, Fitch
N, Schlesinger RD, Guerraty A, Rouleau JL. Familial pul-
monary capillary hemangiomatosis resulting in primary
pulmonary hypertension. Ann Intern Med. 1988: 109:106-
109.

27. Drab M, Verkade P, Elger M, Kasper M, Lohn M, Lauter-
bach B, Menne J, Lindschau C, Mende F, Luft FC, Schedl
A, Haller H, Kurzchalia TV. Loss of caveolae, vascular
dysfunction, and pulmonary defects in caveolin-1 gene-
disrupted mice.[see comment]. Science. 2001: 293(5539):
2449-52.

Received: November 10, 2005 / Accepted: January 17, 2006

Address for correspondence:
Edward D. Chan, MD
K613e, Goodman Building
National Jewish Medical and Research Center
1400 Jackson Street
Denver, CO 80206
USA
Phone: 303-398-1491
Fax: 303-398-1806
E-mail: chane@njc.org

EUROPEAN JOURNAL OF MEDICAL RESEARCHMay 5, 2006 193



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


