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Amiodarone is a drug commonly used to treat and prevent cardiac arrhythmias, but it is often associated
with several adverse effects, the most serious of which is pulmonary toxicity. A 79-year-old man presented
with respiratory failure due to interstitial pneumonia during coronavirus disease 2019 (COVID-19) pan-
demic. The viral etiology was nevertheless excluded by repeated nasopharyngeal swabs and serological
tests and the final diagnosis was amiodarone-induced organizing pneumonia. The clinical and computed
tomography findings improved after amiodarone interruption and steroid therapy. Even during a pan-
demic, differential diagnosis should always be considered and pulmonary toxicity has to be taken into
account in any patient taking amiodarone and who has new respiratory symptoms.

Lay abstract: Amiodarone is a drug used to treat and prevent heart rhythm alterations (cardiac arrhyth-
mias). Although it is effective, it is associated with some side effects, including pulmonary toxicity (in
2–18% of patients), which is a serious side effect impacting the lungs of the patient. A 79-year-old man
presented with a dry cough and shortness of breath during the coronavirus disease 2019 (COVID-19) pan-
demic, but repeatedly tested negative for the virus. The diagnosis was determined to be amiodarone-
induced pneumonia, a condition that inflames the air sacs in the lungs. The patient stopped taking amio-
darone and steroid therapy was started, leading to an improvement in the patient’s condition. Even if the
diagnosis initially seemed to be of COVID-19, amiodarone toxicity should always be considered in patients
taking this drug and with respiratory symptoms.
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Amiodarone is a bi-iodinated benzofuran derivative class III antiarrhythmic agent (according to Vaughan–Williams
classification) [1] used to treat and prevent several cardiac arrhythmias, both supraventricular and ventricular.
Amiodarone and its main metabolite mono-N-des-etil-amiodarone have a long half-life (55–60 days) and high lipid
solubility, thus accumulating largely in adipose tissue and highly perfused organs, such as liver, lungs and spleen [2–

5]. Amiodarone is a very common use drug, but it is frequently associated with several adverse effects, including
bradycardia or atrioventricular (AV) blocks, hypothyroidism or hyperthyroidism, blue–grey skin discoloration and
photosensitivity, elevated liver enzymes (ALT or AST higher than two-times normal values), corneal microdeposits,
anorexia and nausea. Opthalmological evaluation, a yearly ECG and semi-annually thyroid and liver profiles are
therefore useful in follow-up. However, the most serious adverse effect is amiodarone pulmonary toxicity (APT) [6],
a potentially limiting factor for its use, frequently misdiagnosed, which ranges from acute/subacute interstitial
pneumonias, organizing pneumonia (OP), acute respiratory distress syndrome (ARDS), diffuse alveolar hemorrhage,
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Figure 1. High-resolution computed tomography of a 79-year-old man with amiodarone-induced organizing
pneumonia. Extended multifocal parenchymal thickening at the (A) apical and (B) lower lobes, bilaterally, with vast
ground glass areas and pseudonodular parenchymal consolidations. Progressive resolution of organizing pneumonia
after 2 months (C & D) and after 3 months of steroid therapy and drug interruption (E & F), with persisting ‘ground
glass’ areas associated with fibrotic-cicatricial manifestations, such as retractions of costal pleural sheets, mostly in
lower lobes.

pulmonary nodules/masses and pleural effusion. An accurate differential diagnosis is therefore mandatory. The
incidence of APT is 4–17% [7] and risk factors include dosage and duration of therapy (even if a real‘threshold’
does not exist), increased patient age (threefold for every 10 years in patients over 60 years), male sex, preexisting
lung disease, underling pathologies, oxygen administration and invasive or surgical procedures, primarily thoracic
ones [8–12]. angiotensin converting enzyme inhibitors-inhibitors and angiotensin receptor blockers seem to be
associated with a lower incidence of APT: they increase isoform 2 of ACE expression and activity, which degrades
Angiotensin II to Ang1–7, hence diminishing Angiotensin II receptor 1-mediated deleterious effects of enhancing
amiodarone-induced apoptosis of alveolar epithelial cell, that in turn plays a central role in the development of
acute lung injury [13–15].

Case presentation
We present the case of a 79-year-old man suffering from chronic HF with reduced ejection fraction in postischemic
dilated cardiomyopathy, previously implanted with implantable cardioverter-defibrillator in secondary prevention,
affected by paroxysmal atrial fibrillation and ascending aortic aneurysm (55 mm), with nonrelevant previous
pulmonary history, never smoker, without occupational exposure. Dyspnea, dry cough and signs of respiratory
failure without fever appeared at the end of February 2020 and he was hospitalized at the beginning of March
2020.

The patient’s home therapy was pantoprazole 40 mg daily, atorvastatin 20 mg daily, amiodarone 200 mg daily,
bisoprolole 3.75 mg, furosemide 25 mg twice a day and apixaban 2.5 mg twice a day (eGFR 38 ml/min) at
admission. The initial laboratory examination revealed a normal white blood cells (WBC) count (6.74 × 109/l)
with a normal neutrophilic and lymphocyte ratio and increased creatinine value (2.16 mg/dl). A first chest high-
resolution computed tomography (HRCT) scan (Figure 1A & B) documented vast areas of bilateral parenchymal
consolidation and ground glass opacities (GGO) in the upper lung lobes (Figure 1A), with prevalent perihilar
distribution in the lower lobes with air bronchiologram (Figure 1B). These findings were compatible with interstitial
pneumonia, in particular OP. CT also showed enlargement of mediastinal lymph nodes (paratracheal and precarenal
ones) and pleural effusion, mostly on the left.
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The differential diagnosis was challenging, and it included: coronavirus disease 2019 (COVID-19) pneumonia;
cardiogenic pulmonary oedema; viral, bacterial and autoimmune pneumonia; APT. In the high suspicion of
COVID-19-related pneumonia, two nasopharyngeal swabs for SARS-CoV-2 were performed (at admission and
48 h later) which resulted negative. The occurrence of two consecutive false negative results was considered highly
unlikely and, moreover, serological tests for SARS-CoV-2 1 month after discharge were also negative for both
IgM and IgG, confirming the exclusion of COVID etiology. There were no clinical and instrumental signs of
acute heart failure (HF). Peripheral edema or ascites were absent. NT-proBNP plasmatic concentration was not
elevated in comparison with patient’s baseline value. Transthoracic echocardiogram confirmed postischemic dilated
cardiomyopathy with a reduced ejection fraction (32%), unchanged from the previous control. Moreover, HRCT
findings were not typical of HF (see ‘discussion’). Therefore, a cardiogenic pulmonary edema was excluded. To rule
out other causes of interstitial pneumonia associated with respiratory failure, a large number of laboratory tests
were performed, such as plasma level of beta-D-glucan, anti-ENA SSB/La, SSA/Ro, Sm, RNP antibodies, viral
serologies and bacterial research in sputum culture. They all resulted negative.

HRCT findings and the exclusion of alternative diagnosis therefore raised the suspicion of amiodarone-induced
OP. Amiodarone was in fact started 8 months prior to hospital admission with intravenous load, followed by oral
administration of 200 mg three-times a day, gradually deescalated to a dosage of 200 mg daily after 8 weeks.
Amiodarone was therefore immediately suspended and steroid therapy (prednisone 40 mg/day) was started, with
clinical improvement. The CT scans at follow-up in May (Figure 1C & D) and June (Figure 1E & F) showed
an absorption stage with a partial resolution of OP characterized by progressive reduction of the parenchymal
consolidations of the upper lobes, with persisting ‘ground glass’ areas, and with slight signs of retraction on
the pleural sheets and bronchovascular structures. Pleural effusion was absent bilaterally. Signs and symptoms of
respiratory insufficiency further improved.

Discussion
Amiodarone is a drug largely used by cardiologists for its efficacy in preventing and treating supraventricular and
ventricular arrhythmias. Nevertheless, it is associated with a variety of side effects, including pulmonary toxicity.
There are two different categories of pulmonary involvement following amiodarone assumption: asymptomatic
lipid pneumonia and APT. In turn APT can be caused by two possible mechanisms: a direct cytotoxic effect or
an immuno-mediated mechanism, supported by immunologic markers in the blood stream and lungs of patients
and CD8+ lymphocytosis in bronchoalveolar lavage (BAL), with imbalance between T-helper type I and II
subpopulations and cytokines [16,17]. APT is less common than thyroid, eye and skin toxicity, but it is the most
dangerous one because it may occur as a subacute/chronic onsetting alveolar or interstitial pneumonia with vary
degrees of fibrosis, as well as an acute respiratory distress with severe hypoxemia [18]. High cumulative dose and
duration of therapy exceeding 2 months, together with pre-existing lung disease, are important risk factors of APT.
It affects about 6% of patients receiving a daily dose of 400 mg (or more) over 2 or more months, with a mortality
rate of 10–20% [19]. It is characterized by insidious onset of non-productive cough and/or progressive dyspnea on
exertion, usually within 6–12 months from starting amiodarone, but it can occur at any time after the treatment
is initiated [20]. Low-grade fever or pleuritic chest pain are rarely present. The worst manifestation of APT is a
rapidly progressing diffuse pneumonitis with acute respiratory failure and a typical panel of ARDS. In 5–7% of
patients amiodarone pneumonitis is followed by amiodaron-induced pulmonary fibrosis, irreversible and with a
poor prognosis. Alveolar hemorrhage and hemoptysis are possible, but unusual [21]. On laboratory data, leukocytosis
is often present, rarely due to eosinophilia [22], there could be also a nonspecific elevation of lactic dehydrogenase or
serum IL-6, a mucin like glycoprotein expressed on type II pneumocytes and bronchiolar cells. Pulmonary function
tests usually show a restrictive syndrome with decreased forced vital and total lung capacities and a reduction in
diffusing capacity of the lungs for carbon monoxide more than 15–20% [23]. Pulmonary imaging is essential for
the diagnosis and it is characterized by the presence on HRCT of extensive and severe bilateral patchy GGO
with honeycombing, localized or diffuse, mono or bilateral, parenchymal (interstitial or alveolar) infiltrates, high
attenuation consolidations, also called ‘amiodaronoma’, especially in the right upper lobe [24]. High attenuation,
associated with the iodinated properties of the drug, may also appear in the liver and spleen and evidences suggest
that lesions >70 Hounsfield Units (HU) may be related to amiodaron toxicity [25]. On microscopic inspection
on BAL or transbronchial biopsy, a characteristic finding is the presence of lipid-laden foamy macrophages in
alveolar spaces, even if not specific because they are also present in nontoxic patients receiving amiodarone, usually
associated to hyperplasia of type II pneumocytes and widening of alveolar septae with a cellular inflammatory
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infiltrate and varying degrees of interstitial fibrosis [26]. Open lung biopsy should be avoided because APT may
worsen after thoracic surgery. Exclusion diagnosis include lung viral or bacterial infection, HF, exogenous lipid
pneumonia, bronchoalveolar carcinoma and lymphoma. The disease usually responds to drug discontinuation and
corticosteroid administration within a period of 1–6 months. Recurrences are more frequent with steroid tapering
in patients with excess adipose tissue [27].

APT is therefore prevalently an exclusion diagnosis, so that a number of alternative conditions have always to be
taken into account before considering it.

COVID-19 pneumonia
In the COVID-19 era, the presence of dyspnea and respiratory impairment in patients with interstitial involvement
on chest imaging makes it mandatory to suspect a COVID-19 pneumonia, that represents the most common
manifestation of the disease. The most diffuse clinical manifestations are fever (>38◦C in most cases), dyspnea, dry
cough or expectoration with or without rhinorrhea, hypo-anosmia and/or ageusia, fatigue, headache, diarrhea and
myalgia up to more severe conditions such as ARDS and respiratory failure, which sometimes require advanced
respiratory assistance [28–30]. COVID-19 first affects the terminal bronchioles and surrounding parenchyma, and
then develops into infiltration of pulmonary lobules and lastly diffuse alveolar damage [31]. Evidences also suggest
a predisposition to thrombotic and thromboembolic disease in these patients [32,33], that were excluded in our
case. Lab values in most of COVID-19 patients show normal or low WBC count, elevated neutrophil ratio, serum
C-reactive protein, procalcitonin and lactic dehydrogenase and decreased lymphocyte ratio and lymphocyte count.
The standard diagnosis of COVID-19 infection requires the identification of viral RNA by the real-time reverse
transcriptase PCR essay of respiratory secretions obtained by nasopharyngeal and/or oropharyngeal swab, BAL
or tracheal aspirate, with a sensitivity of 32–71% [34–36]. In case of negative result and if persisting high clinical
suspicion of COVID-19, it is advised to perform chest CT, that has high sensitivity (75–94%) despite a reduced
specificity [37] and shows GGO with bilateral (most) peripheral involvement in multiple lobes progressing to crazy
paving pattern, fine reticular opacity and vascular thickening inside the lesions [30,38]. These radiological findings
usually present with bilateral and multilobar distribution and a predominant involvement of subpleural/peripheral
and posterior lung parenchyma [39], particularly in the lower lobes [40]. Several days after the onset of disease, in most
patients linear consolidations and areas of GGO surrounded by peripheral consolidation (reverse halo sign) appear,
suggesting OP. Uncommon HCRT features are multifocal nodular appearance with irregular margins, enlargement
of mediastinal lymph nodes, pleural effusion and bronchial wall thickening, related to severe disease [38,41]. The
most serious pathological pattern of the pulmonary damage caused by SARS-CoV-2 is a condition of acute lung
injury, with a wide spectrum of histological pattern ranging from diffuse alveolar damage with hyaline membrane
formation to OP [42–44].

Alternative diagnosis
Cardiogenic pulmonary edema is a very common cause of diffuse GGO on HRCT. Typical HRCT features in
these patients are the enlargement of the pulmonary veins and smooth thickening of the interlobular septa and
peribronchovascular bundles, that were absent in our patient. Besides, HF usually presents a central predominance
with sparing of the peripheral portions of the lungs [45], that instead were involved in the presented case. At last,
in cardiogenic pulmonary edema the lung lesions can be significantly improved after effective anti-HF treatment.
Table 1 summarizes clinical features, radiological findings and laboratory characteristics of APT, COVID-19
pneumonia and cardiogenic pulmonary edema to guide differential diagnosis. Viral, bacterial and autoimmune
pneumonias can be usually easily ruled out with laboratory tests including WBC count, specific antibodies search,
beta-D-glucan, viral serologies (and in some cases search for the viral genome in blood samples) and bacterial search
in sputum culture.

Conclusion
Pulmonary toxicity is relatively frequent and occurs in 2–18% of patients receiving amiodarone, usually during
long-term therapy with high cumulative doses, and can lead up to lung fibrosis and fatal respiratory failure [6].
The most common CT findings include septal thickening and interstitial pneumonia which can result in OP. The
differential diagnosis of APT is mandatory, but can however be challenging, especially in COVID-19 era when
interstitial pneumonias are easily attributed to SARS-CoV-2 infection. A temporal relationship of amiodarone
intake for months or years could therefore be a key point in the differential diagnosis, as well as the negativity of
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Table 1. Clinical features, radiological findings and laboratory characteristics of amiodarone pulmonary toxicity,
COVID-19 pneumonia and cardiogenic pulmonary edema to guide differential diagnosis.

Amiodarone pulmonary toxicity COVID-19 pneumonia Cardiogenic pulmonary edema

Clinical features Dyspnea
Anorexia
Dry cough
Hypoxemia

Fever
Cough
Anosmia and ageusia
Shortness of breath
Diarrhea and myalgia

Orthopnea
Extreme shortness of breath
Wheezing or gasping for breath
Wheezing
Swelling in lower extremities

Radiological findings GGO
Peripheral involvement (mainly)
Progressive fibrosis

GGO
Bilateral peripheral involvement
Fine reticular opacity and vascular
thickening inside the lesions
Progressive acute lung injury (hyaline
membrane formation up to OP)

GGO
Central predominance with sparing of the
peripheral portions of the lungs
Peribronchovascular bundles
Pleural effusion

Laboratory/instrumental characteristics Leukocytosis (rarely due to eosinophilia)
Restrictive pattern on spirometry

Lymphopenia
Elevated inflammatory markers (CRP;
IL-6)
Elevated LDH and D-dimer

NT-proBNP elevation
EF reduction on echocardiogram

COVID-19: Coronavirus disease 2019; CRP: C reactive protein; EF: Ejection fraction; GGO: Ground glass opacities; LDH: Lactic dehydrogenase.

swabs and serology for viral infection. Moreover, clinical and radiological presentation of interstitial pneumonia
can also be similar to those of HF: pulmonary edema causes shortness of breath and CT ground-glass opacities and
thickening of interlobular septum, but with prevalent central distribution and higher expansion of small pulmonary
veins. When amiodarone therapy is begun it is mandatory to perform a basal and yearly chest x-ray and pulmonary
function tests, including a diffusing capacity of the lungs for carbon monoxide. In this context, it is important to
investigate when symptoms began or any recent changes in therapy and APT should always be suspected in any
patient taking amiodarone who has new or worsening symptoms and/or new infiltrates on chest x-ray or CT scan.

Summary points

• The presence of dyspnea, other respiratory symptoms and ground glass opacities on chest high-resolution
computed tomography requires a challenging differential diagnosis, especially in COVID-19 era.

• The main adverse effects associated to amiodarone involve the lungs, thyroid, eye, liver and skin.
• There are two kind of pulmonary involvement due to amiodarone assumption: an asymptomatic lipoid

pneumonia and amiodarone pulmonary toxicity (APT), with an incidence that ranges from 4 to 17% and a
mortality rate of 10–20%.

• Risk factors for APT include dosage and duration of therapy, patient age, male sex, pre-existing lung disease,
oxygen administration and invasive or surgical procedures.

• The worst complication of APT is a rapidly progressing diffuse pneumonitis with acute respiratory failure and
acute respiratory distress syndrome, followed in 5–7% of patients by pulmonary fibrosis, only partially reversible
and with a poor prognosis.

• On high-resolution computed tomography, APT is characterized by severe bilateral patchy ground glass opacities
with honeycombing, localized or diffuse, mono or bilateral, parenchymal infiltrates, high attenuation
consolidations, especially in the right upper lobe.

• APT is a diagnosis of exclusion, after considering viral or bacterial pneumonias, cardiogenic pulmonary edema,
exogenous lipid pneumonia, bronchoalveolar carcinoma and lymphoma.

• Clinical status APT-patients usually improves after drug discontinuation and corticosteroid administration within
a period of 1–6 months.
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33. Léonard-Lorant I, Delabranche X, Séverac F et al. Acute pulmonary embolism in patients with COVID-19 at CT angiography and
relationship to d-dimer levels. Radiology 296(3), E189–E191 (2020).

34. Wang W, Xu Y, Gao R et al. Detection of SARS-CoV-2 in different types of clinical specimens. JAMA 323(18), 1843–1844 (2020).

35. Fang Y, Zhang H, Xie J et al. Sensitivity of chest CT for COVID-19: comparison to RT-PCR. Radiology 296(2), E115–E117 (2020).

36. Li Y, Yao L, Li J et al. Stability issues of RT-PCR testing of SARS-CoV-2 for hospitalized patients clinically diagnosed with COVID-19.
J. Med. Virol. 92(7), 903–908 (2020).

37. Waller JV, Allen IE, Lin KK, Diaz MJ, Henry TS, Hope MD. The limited sensitivity of chest computed tomography relative to reverse
transcription polymerase chain reaction for severe acute respiratory syndrome coronavirus-2 infection. Invest.
Radiol. 10.1097/RLI.0000000000000700 (2020) (Epub ahead of print).

38. Adams HJA, Kwee TC, Yakar D, Hope MD, Kwee RM. Chest CT imaging signature of COVID-19 infection: in pursuit of the scientific
evidence. Chest 158(5), 1885–1895 (2020).

39. Zhu J, Zhong Z, Li H et al. CT imaging features of 4121 patients with COVID-19: a meta-analysis. J. Med. Virol. 92(7), 891–902
(2020).

•• This meta-analysis analyzed the computed tomography imaging features of 4121 patients with COVID-19 to provide reference
for clinical practice.

40. Wang Y, Dong C, Hu Y et al. Temporal changes of CT findings in 90 patients with COVID-19 pneumonia: a longitudinal study.
Radiology 296(2), E55–E64 (2020).

41. Ojha V, Mani A, Pandey NN, Sharma S, Kumar S. CT in coronavirus disease 2019 (COVID-19): a systematic review of chest CT
findings in 4410 adult patients. Eur. Radiol. 30(11), 6129–6138 (2020).

42. Tian S, Hu W, Niu L, Liu H, Xu H, Xiao SY. Pulmonary pathology of early-phase 2019 novel coronavirus (COVID-19) Pneumonia in
two patients with lung cancer. J. Thorac. Oncol. 15(5), 700–704 (2020).

43. Zhang H, Zhou P, Wei Y et al. Histopathologic changes and SARS-COV-2 immunostaining in the lung of a patient with coviD-19.
Ann. Intern. Med. 172(9), 629–632 (2020).

44. Xu Z, Shi L, Wang Y et al. Pathological findings of COVID-19 associated with acute respiratory distress syndrome. Lancet Respir.
Med. 8(4), 420–422 (2020).

45. Storto ML, Kee ST, Golden JA, Webb WR. Hydrostatic pulmonary edema: high-resolution CT findings. Am. J. Roentgenol. 165(4),
817–820 (1995).

future science group 10.2217/fca-2020-0168



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] 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.)
  >>
  /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 false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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


