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The following fictional case is intended as a learning tool within the Pathology Competencies for Medical Education (PCME),

a set of national standards for teaching pathology. These are divided into three basic competencies: Disease Mechanisms and

Processes, Organ System Pathology, and Diagnostic Medicine and Therapeutic Pathology. For additional information, and

a full list of learning objectives for all three competencies, see http://journals.sagepub.com/doi/10.1177/2374289517715040.1
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Primary Objective

Objective IM1.9: Immunodeficiencies. Compare and contrast

the genetic basis and inheritance patterns of the well-

defined primary immunodeficiency syndromes, discuss the

pathogenesis and clinical sequelae of these disorders, and

describe therapeutic interventions that can mitigate or cor-

rect them.

Competency 1: Disease Mechanisms and Processes; Topic

IM: Immunological Mechanisms; Learning Goal 1: Immune

Dysfunction.

Secondary Objective

Objective SP1.2: Differential Diagnosis. List the major

differential diagnoses for each type of cytology or surgical

pathology specimen derived from a lesion or mass and

describe appropriate further studies, both special stains and

immunohistochemistry.

Competency 3: Diagnostic Medicine and Therapeutic

Pathology; Topic SP: Surgical Pathology; Learning Goal 1:

Role in Diagnosis.

Patient Presentation

A 60-year-old man presents to his primary care doctor for

evaluation of new onset lower extremity swelling and fatigue

of several weeks duration. His past medical history is signifi-

cant for hypertension and common variable immune deficiency

(CVID) and bronchiectasis complicated by frequent pneumo-

nia (approximately 1 episode per year). In addition, he receives

monthly intravenous immunoglobulin (IVIg) therapy and has a

long history of nonsteroidal antiinflammatory drug (NSAID) use.

Physical examination reveals a man in no acute distress,

speaking without shortness of breath. The vital signs are a

temperature of 97.7 �F, heart rate of 73 beats per minute, blood

pressure of 146/90 mm Hg, and respiratory rate of 20 breaths
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per minute with pulse oximeter showing 94%. There is pitting

edema (peripheral edema of the lower extremity demonstrates

tissue depression after pressure is applied to the edematous legs

for 5 seconds). There is no increase in jugular venous pressure,

and the auscultation of the heart reveals a normally placed apex

beat and no murmur is appreciated. Lung sounds are clear

bilaterally without rales or crackles. Hepatomegaly is not

appreciated on palpation of the mildly distended soft abdomen.

Diagnostic Findings, Part 1

Initial laboratory work up in this patient demonstrates plasma

natriuretic peptide 41 pg/mL (expected < 100 pg/mL) and tro-

ponin 0.1 ng/mL (expected <0.4 ng/mL). Complete metabolic

panel reveals aspartate aminotransferase (AST) 10 U/L

(expected 5-40 U/L), alanine aminotransferase (ALT) 7 U/L

(expected 7-56 U/L), albumin 2.5 g/dL (expected 3.4-5.4 g/dL),

and creatinine 4.39 mg/dL (expected 0.8-1.2 mg/dL). Complete

blood count is significant for platelet count of 115 000

(expected 150 000-350 000) and lymphocyte count of 0.65 �
10^9/L (expected 1.0-4.0 � 10^9/L). Urinalysis shows 3þ
protein and trace hematuria.

Questions/Discussion Points, Part 1

What Is the Differential Etiology for an Increase
in Interstitial Fluid Volume Leading to Edema?

An increase in interstitial fluid volume leading to edema may

result from heart, liver, or kidney disease. Normal plasma

natriuretic peptide and troponin levels support normal heart

function. Note that albumin is low, which may be a conse-

quence of decreased production or increased loss. Albumin is

produced in the liver; however, AST and ALT were within

normal range indicating a lack of damage to the liver cells.

Urinalysis demonstrates 3þ proteinuria, supporting an

increased loss of albumin (quantification of proteinuria can

be performed via a 24-hour urine protein collection). Thus, in

this patient with CVID, the most likely underlying etiology for

his edema is kidney injury, as further supported by the increase

in serum creatinine.

What Is the Hallmark Immune Defect in Common
Variable Immune Deficiency?

This primary immunodeficiency is characterized by defective

B cell terminal differentiation into plasma cells and memory

B cells with impaired secretion of immunoglobulin. Underly-

ing the clinical diagnosis of CVID is a heterogeneous mix of

genetic mechanisms, with examination by high resolution

sequencing of the B cell receptor showing a range of multiple

abnormalities including aberrant gene rearrangement,

impaired somatic hypermutation, decreased diversity of the

naı̈ve B cell repertoire, and abnormal expansion of unmutated

B cell clones.2,3

What Are the Clinical Manifestations of Common
Variable Immune Deficiency?

As its name implies, CVID is the most common form of pri-

mary immunodeficiency with approximately 1 in 25 000 indi-

viduals estimated to be affected, and its clinical manifestations

are variable and heterogeneous with the vast majority of indi-

viduals experiencing recurrent infections, autoimmunity,

chronic lung disease/bronchiectasis, gastrointestinal disease,

and a heightened susceptibility to lymphoma.4,5

What Infections Are Individuals With CVID Most
Susceptible to and Can We Protect Them
With Vaccination?

Patients are particularly susceptible to encapsulated bacteria

including Streptococcus pneumonia and Hemophilus influenza,

due to the importance of a robust immunoglobulin response in

countering infections by these organisms. While both of these

pathogens have effective vaccines, vaccination success

requires the ability to produce memory B cells and antibodies,

which patients with CVID cannot accomplish. Thus, although

vaccines recommended for the general population are generally

recommended for patients with severe antibody deficiency, live

vaccines (MMR, VZV) are contraindicated (potentially lethal

adverse reactions may occur) and partial/incomplete immune

protection has to be expected. Additionally, antibodies con-

tained in immunoglobulin preparations interfere with the

development of active immunity after vaccination.6 Therefore,

the mainstay of treatment is immunoglobulin replacement

(IVIg) to reduce the burden of recurrent infection and subse-

quent complications. To protect those who cannot respond to

vaccination, household members should be vaccinated and

well-informed about the risk for the patient by viral/bacterial

shedding in the course of infection/vaccination of close

contacts.

What Is the Cause of Common Variable Immune
Deficiency?

The cause of CVID is unknown for most patients and is likely

attributable to both environmental and genetic factors. Muta-

tions in at least 13 genes involved in the development and

function of B cells have been associated with CVID. The most

frequent mutations occur in the TNFRSF13B gene, which is

normally responsible for survival and maturation of B cells and

in the production of antibodies. Most mutations are sporadic

without a family history of disease, but in rare cases, CVID is

inherited in an autosomal recessive pattern (both copies of the

gene have mutations) and occasionally CVID is inherited in an

autosomal dominant pattern (one copy of the altered gene is

sufficient to cause disease).

Compare the genetic inheritance pattern of CVID with that

of the 2 other best-recognized and most common B-cell immu-

nodeficiencies, X-linked agammaglobulinemia and selective

immunoglobulin A (IgA) deficiency.
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X-linked agammaglobulinemia results from mutations in

the Bruton’s tyrosine kinase (BTK) gene that makes the BTK

protein. Absence of functional BTK protein precludes the

development of B cells and leads to a lack of antibody produc-

tion. As its name implies, this condition is inherited in an

X-linked recessive pattern. The gene is located on the X chro-

mosome. In females with 2 X chromosomes, a mutation will

have to occur in both copies of the genes to cause the disorder,

whereas in males with one X chromosome, only one altered

copy is necessary. A characteristic of X-linked inheritance is

that fathers cannot pass X-linked traits to their sons.

Selective IgA deficiency is a primary immune deficiency

disorder in which an individual has complete absence or severe

deficiencies of IgA. Immunoglobulin A is essential in the

respiratory and gastrointestinal tract for mucosal immunity.

Similar to CVID, it is typically inherited as either an autosomal

dominant or autosomal recessive trait, but the underlying cause

is unknown.

Diagnostic Findings, Part 2

The findings of elevated serum creatinine, proteinuria, and

hematuria with normal liver and cardiac function suggest kid-

ney disease as the underlying etiology of our patient’s edema.

The 24-hour urine collection demonstrated 1.1 g/d of protei-

nuria. A kidney biopsy was performed and is shown in Fig-

ures 1, 2, and 3.

Questions/Discussion Points, Part 2

What Does the Kidney Biopsy Show on Light Microscopy?
What Is the Differential Diagnosis for These Findings?

Figure 1A shows swelling of tubular epithelial cells with cyto-

plasmic isometric vacuolization, and preservation of the lumi-

nal brush border on PAS stain. These findings are consistent

with osmotic tubular injury, which is a cause of acute kidney

injury (increase in serum creatinine). Osmotic tubular injury is

most commonly associated with therapeutic volume expanders,

such as dextran, mannitol, and hydroxyethlstarch intravenous

infusion, and can also be seen with high-osmolar intravascular

radiocontrast agents and IVIg infusion. Persistent acute kidney

injury lasting months after initial injury can occur in up to 20%
of IVIg recipients. This may explain our patient’s elevated

serum creatinine, but does not fully account for the extent of

his proteinuria.

The glomerulus in Figure 1B shows mild expansion of

mesangial matrix by acellular, amorphous, eosinophilic mate-

rial without increased mesangial cellularity. Glomerular base-

ment membranes show segmental deposition of the same

material resulting in segmental feathery spikes on silver stain

(Figure 1C, arrows). In addition, Figure 1B shows focal deposi-

tion of this material in the tunica media of arterioles at the

glomerular vascular pole. This appearance by light microscopy

suggests amyloidosis. Other rare causes of similar glomerular

findings by light microscopy, like fibrillary glomerulonephri-

tis, are rendered unlikely by the pattern of extraglomerular

deposition.

What Does the Kidney Biopsy Show on Electron
Microscopy?

Electron microscopy demonstrates cytoplasmic vacuoles and

lysosomes in proximal tubule epithelium with preserved

brush border (Figure 2A). Within glomeruli, there are ran-

domly arranged, nonbranching fibrils within the mesangium

(Figure 2B) and glomerular basement membranes (Figure 2C).

The average diameter of the fibrils, about 10 nm, (Figure 2D) is

consistent with amyloid fibrils. Fibrillary glomerulonephritis

would show similarly randomly arranged, nonbranching fibrils,

but with an average diameter of 20 nm.

Light and Electron Microscopy Favor Amyloidosis. What
Stain, if Positive, Is Diagnostic for Amyloidosis?

Congo red special stain positivity is the gold standard for the

diagnosis of amyloidosis (Figure 3). The characteristic apple-

green birefringence under polarized light is due to the parallel

Figure 1. Light microscopy shows tubular epithelial cells with cytoplasmic isometric vacuolization and intact brush borders on Periodic Acid-
Schiff (PAS) stain (A; �400). Glomeruli show mild expansion of mesangial matrix by amorphous, eosinophilic, acellular material on silver stain
with involvement of adjacent arteriole (B; �400) and segmental expansion of glomerular basement membranes by similar material resulting in
the appearance of feathery spikes on silver stain (C with arrows; �200).
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alignment of dye molecules along the beta-pleated sheet con-

formation of the amyloid fibril.

What Additional Studies Can be Performed to Identify
the Type of Amyloid Present?

Over 30 human proteins have been recognized as causative

agents in systemic and/or localized amyloidosis7; thus, the

classification of the amyloid protein is critical for diagnosis

of the underlying disease process to provide appropriate treat-

ment and more accurate prognosis (Figure 4). The 5 most fre-

quent classes of amyloid proteins (see Table 1) account for up

to 95% of cases, all of which have commercially available

antibodies for identification.8

Immunofluorescence microscopy (IF) is a routine staple of

the renal pathologists’ diagnostic toolkit. In this case, immuno-

fluorescence for kappa and lambda light chains were both

negative, helping to eliminate AL amyloidosis from the

Figure 2. Electron microscopy shows isometric vacuoles and pronounced lysosomes within tubular epithelial cells (A; �3500). Corresponding
to the amorphous material noted by light microscopy, there is deposition of randomly arranged, nonbranching fibrils within the mesangium
(B; �3500) and along glomerular basement membranes (C; �4400) which measure approximately 7 to 12 nm in diameter (D; �28000).

Figure 3. A positive Congo red special stain for amyloid shows apple-
green birefringence under polarized light within interlobular arteries,
arterioles, and glomeruli (�200).
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differential. An immunohistochemical stain (IHC) for AA

amyloid was positive (Figure 4).

Another technique that can be used for amyloid typing is

liquid chromatography (LC) combined with mass spectrometry

(MS) following laser microdissection (LMD) of areas that are

positive on Congo red stain on formalin-fixed paraffin-

embedded tissue. This LMD-LC-MS technique results in a

signature proteomic profile that identifies the type of amyloid

with great sensitivity and specificity, and is predominantly

used when more readily available techniques (IF and IHC) are

inconclusive.9

What Is the Connection Between the Patient’s Clinical
History and Deposition of AA Amyloid?

Serum amyloid A (SAA) is an acute-phase protein produced

in the liver and released in response to inflammation or infec-

tion stimulated by pro-inflammatory cytokines such as

interleukin-6, tumor necrosis factor, and interferon-g. It is

also the precursor of amyloid A protein, a fibrillar, insoluble

product. In this patient with a primary immunodeficiency and

a history of bronchiectasis (permanent dilation of bronchi and

bronchioles due to destruction of elastic tissue and muscle by

chronic necrotizing infections), chronic inflammation and

infection put him at risk for AA amyloidosis due to the

increased synthesis of SAA.

What Is Your Diagnosis, Based on the Clinical Information
and Microscopic Findings?

This patient’s renal biopsy shows AA amyloidosis involving

glomeruli and arteries, and diffuse acute tubular injury with

isometric vacuolization. A history of chronic inflammation

and immune activation leads to upregulation of pro-

inflammatory markers, which can lead to an increased risk

of amyloid deposition. In addition, the patient receives

chronic IVIg therapy for his underlying CVID. This hyperos-

motic solution is filtered and absorbed by proximal tubules

through pinocytosis. The solute is retained in endosomes cre-

ating an intracellular oncotic gradient. Water absorption

causes hydropic swelling of the cytoplasm. In summary, both

findings are attributable to the patient’s underlying CVID due

to recurrent infections and IVIg therapy, respectively. AA

amyloidosis was the result of increased production of SAA

in this patient whose underlying immunodeficiency caused

frequent infections and chronic inflammatory state. They

amyloidosis resulted in loss of protein, including albumin,

which resulted in peripheral edema due to decreased oncotic

pressure. His acute kidney injury, as evidenced by the rise in

creatinine, was mostly attributable to the acute tubular injury

from his IVIg therapy.

Teaching Points

� Common variable immunodeficiency is a common

primary immunodeficiency defined by markedly

reduced serum concentrations of immunoglobulin G

(IgG), IgA, and/or IgM; poor or absent response to

immunizations; and an absence of any other defined

immunodeficiency state.

� Primary immunodeficiencies are caused by genetic

abnormalities that prevent the development of normal

immune responses. Several types of inherited mutations

can cause primary immunodeficiencies.

� Autosomal dominant: An abnormal gene is inherited

from one parent and disease is manifested.

� Autosomal recessive: Two abnormal genes must be

present for disease to develop.

� X-linked recessive: The gene is located on the X

chromosome. Males inheriting a single abnormal

X chromosome will manifest the disease. In con-

trast, females who have 2 X chromosomes require

2 abnormal genes to be affected.

� Recurrent infections are a common complication of

those affected, in addition to chronic lung disease, gas-

trointestinal disease, autoimmune disease, and an

increased risk of lymphoma.

� Serum amyloid A is an acute-phase protein. Any chronic

inflammatory state that elevates SAA protein for a long

time has potential to lead to AA amyloidosis.

� Serum amyloid A is one of over 30 proteins known to

cause amyloidosis.

Figure 4. An immunohistochemical stain for AA amyloid is positive
within the glomerular tuft and arterioles (�400).

Table 1. Five Most Frequent Classes of Amyloid.

Protein Abbreviation

Light chains (kappa and lambda) AL
Transthyretin ATTR
Serum amyloid A AA
b2-microglobuin Ab2M
Leukocyte chemotactic factor-2 ALECT2
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� The most common organ involved by AA amyloid is the

kidney, typically with glomerular amyloid deposition

leading to nephrotic syndrome.

� Amyloid appears as deposition of acellular, amorphous,

eosinophilic material by light microscopy which is com-

prised of randomly arranged, nonbranching fibrils mea-

suring an average of 10 nm in diameter by electron

microscopy. Amyloid shows Congo red positive staining

with apple-green birefringence under polarized light, the

gold standard for the histologic diagnosis of amyloid.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-

ship, and/or publication of this article.

References

1. Knollmann-Ritschel BEC, Regula DP, Borowiz MJ, Conran R,

Prystowsky MB. Pathology competencies for medical education

and educational cases. Acad Pathol. 2017:4. doi:10.1177/237428

9517715040

2. Roskin KM, Simchoni N, Liu Y, et al. IgH sequences in common

variable immune deficiency reveal altered B cell development and

selection. Sci Transl Med. 2015;7:302ra135.

3. van Schouwenburg PA, IJspeert H, Pico-Knignenburg I, et al. Iden-

tification of CVID patients with defects in immune repertoire for-

mation or specification. Front Immunol. 2018;9:2345.

4. Gathmann B, Mahlaoui N, Gérard L, et al. Clinical picture and

treatment of 2212 patients with common variable immunodefi-

ciency. J Allergy Clin Immunol. 2014;134:116.

5. Resnick ES, Moshier EL, Godbold JH, Cunningham-Rundles C.

Morbidity and mortality in common variable immune deficiency

over 4 decades. Blood. 2012;119:1650.

6. Eibl MM, Wolf HM. Vaccination in patients with primary immune

deficiency, secondary immune deficiency and autoimmunity with

immune regulatory abnormalities. Immunotherapy. 2015;7:

1273-1292.

7. Sipe JD, Benson MD, Buxbaum JN, et al. Amyloid fibril proteins

and amyloidosis: chemical identification and clinical classification

International Society of Amyloidosis 2016 Nomenclature Guide-

lines. Amyloid. 2016;23:209-213.

8. Schonland SO, Hegenbart U, Bochtler T, et al. Immunohistochem-

istry in the classification of systemic forms of amyloidosis: a sys-

tematic investigation of 117 patients. Blood. 2012;119:488-493.

9. Sethi S, Vrana JA, Theis JD, et al. Laser microdissection and mass

spectrometry-based proteomics aids the diagnosis and typing of

renal amyloidosis. Kidney Int. 2012;82:226-234.

6 Academic Pathology



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


