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Case report: Systemic muscle
involvement as the primary
clinical manifestation of chronic
active Epstein–Barr virus
infection: A case-based review
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Chronic active Epstein–Barr virus infection (CAEBV) is common in Asian

countries and characterized by recurrent or persistent infectious

mononucleosis-like symptoms. Here, we describe a rare case of CAEBV-

associated generalized myositis with extranodal NK/T-cell lymphoma, who

initially presented with swelling andmuscle soreness in the extremities and was

diagnosed as polymyositis at the initial stage. CAEBV-associated generalized

myositis is different from polymyositis and other types of myositis.

Furthermore, it is prone to lymphoma with poor prognosis.
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Introduction

Chronic active Epstein–Barr virus EBV infection (CAEBV) is a rare disease of

progressive lymphocyte proliferation associated with chronic activation of EBV. Its

incidence is closely related to elevated EBV DNA levels and EBV-positive lymphocytes

infiltrating organs, which occur more often in children and young adults. Adults are less

common and have a worse prognosis (1). Studies show that the median age of CAEBV is

19 years in the United States, and there is a lower median age in Asia at about 11.3 years.
Abbreviations: CAEBV, Chronic active EBV infection; CK, creatine kinase; LDH, lactate dehydrogenase;

HE, Hematoxylin-eosin; MGT, modified Gomori trichrome; MHC-1, major histo-compatibility-1; MAC-1,

Macrophage-1 antigen; MRI, Magnetic Resonance Imaging; PET-CT, positron emission tomography/

computed tomography; WBC, white blood cell; Hb, hemoglobin; PLT, Platelets; GPT, glutamic-pyruvic

transaminase; GOT, glutamic-oxaloacetate transaminase; CRP, c-reactive protein.
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Its clinical manifestations vary by region: Lymphadenopathy

and splenomegaly are the most common in the United States,

whereas fever and hepatitis are the most common in Asia. Some

patients can progress to life-threatening complications, such as

hemophagocytic syndrome, interstitial pneumonia, and

malignant lymphoma (2–4). However, CAEBV-related

generalized myositis with systemic muscle involvement as the

main manifestation is very rare and mainly reported in case

reports, has a very poor prognosis, and lacks specific treatment

measures (5). CAEBV-related generalized myositis disease is

easy to misdiagnose as idiopathic myositis (polymyositis or

dermatomyositis) in the early stage, but the pathogenesis,

treatment response, and prognosis of the two are completely

different. Here, we report one patient with a CAEBV-associated

generalized myositis complicated with extranodal NK/T cell

lymphoma. There is only one case report of CAEBV-

associated generalized myositis combined with T cell

lymphoma, whereas cases combined with extranodal NK/T cell

lymphoma have not been reported yet. This paper aims to

strengthen clinicians’ further understanding of such diseases

through the report of this patient.
Case report

A 66-year-old woman was admitted to our hospital in August

2020 due to “low fever, limb muscle soreness, weakness, and slowly
Frontiers in Immunology 02
progressive weight loss (about 10 kg). Laboratory tests showed that

that the blood routine was basically normal, creatine kinase (CK):

847U/L, lactate dehydrogenase (LDH): 386 U/L, and EBV-IgG and

IgA were positive in peripheral blood. EB virus DNA was 7.43*103

copies/mL, and 16myositis profile antibodies (including JO-1) were

negative. MRI and electromyography tests indicated myositis. The

detailed laboratory and auxiliary findings are shown in Table 1.

Therefore, the diagnosis of this patient was (1) polymyositis and (2)

EBV infection. After glucocorticoids, tacrolimus immunotherapy,

and ganciclovir antiviral therapy, the patient’s body temperature

returned to normal, but muscle pain persisted. Later, the myalgia

was aggravated by glucocorticoid reduction, and the symptoms

improved after glucocorticoid addition (40 mg) and replacement of

the immunosuppressant (cyclophosphamide). After 9 months, the

patient developed fever again, generalized muscle pain, and new

skin erythema of the lower extremities. The laboratory tests showed

CK 444 U/L and LDH 402 U/L. The peripheral serum EBV DNA

was 5.88*105 copies/mL, EBV-T DNA was 1.20*105 copies/mL,

EBV-B DNA was 4.66*104 copies/mL, EBV-NKDNA was 1.73*105

copies/mL. Further PET-CT showed systemic myositis with

inflammatory hyperplasia of lymph nodes in the right neck,

bilateral axilla, and bilateral inguinal areas. Bone marrow routine

and biopsy showed no obvious abnormality. Muscle biopsy showed

that the patient had striated muscle tissue with chronic

inflammatory cell infiltration, and immunohistochemistry

confirmed inflammatory myopathy, and the immunophenotypes

were CD4(-), CD8(-), CD68(-), CD20 (weakly positive), MxA(-),
TABLE 1 The clinical characteristics and treatment of patients with three hospitalizations.

First hospitalization Second hospitalization Third hospitalization

Symptom low fever, limb muscle
soreness, weakness, slowly
progressive weight loss

fever again, generalized muscle pain, and new skin erythema of
the lower extremities

general weakness and multiple subcutaneous painful
nodules of different sizes developed all over the body

Laboratory
test

CRP 9.6mg/L; GPT: 60U/L,
GOT: 48U/L,CK: 847U/L,
LDH: 386U/L

CRP 62.4mg/L, CK 444U/L, LDH 402U/L CRP: 19.1mg/L, CK: 125 U/L, LDH 471U/L

EBV peripheral blood EBV-IgG,
IgA: +; EBV DNA
7.43×103copies/ml

EBV DNA 3.13×103copies/mL peripheral blood EBV DNA 5.88×105copies/mL; EBV-T
DNA 1.20×105copies/mL; EBV-B DNA 4.66×104copies/
mL; EBV-NK DNA 1.73×105copies/mL

Film
degree
exam

MRI indicated myositis PET-CT showed systemic myositis with inflammatory
hyperplasia of lymph nodes in the right neck, bilateral axilla, and
bilateral inguinal areas

Pathology Muscle biopsy showed that the patient had striated muscle tissue
with chronic inflammatory cell infiltration,
immunohistochemistry confirmed inflammatory myopathy.
Skin biopsy confirmed that the patient’s lesions were consistent
with EBV(+) lymphoproliferative disease.

subcutaneous nodule pathological biopsy confirmed as
extranodal NK/T cell lymphoma (nasal type).

Diagnosis 1. Polymyositis, 2. EB virus
infection

CAEBV infection involving skin expression (A2-A3). CAEBV infection–related generalized myositis, combined
with extranodal NK/T cell lymphoma (nasal type)

Therapy glucocorticoids, tacrolimus,
ganciclovir

Glucocorticoid, thalidomide P-GEMOX1, PD-1

Clinical
status

Temperature returned to
normal, but muscle pain
persisted

Symptoms were relieved Dead
1:gemcitabine 1.1 d1, oxaliplatin 130mg d1, peaspargase 3750U d2.
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MAC(+), p62(-), Dysferlin(+), R-Dystrophin(+) (Figure 1). Skin

biopsy confirmed that the patient’s lesions were consistent with

EBV(+) lymphoproliferative disease. According to the

categorization of CAEBV: the case belonged to CAEBV infection

involving skin expression (A2-A3). At this point, the patient was

clearly diagnosed with CAEBV-associated generalized myositis

infection. After the patient refused allogeneic hematopoietic stem

cell transplantation, high-dose glucocorticoid (40 mg) combined

with thalidomide (100 mg) therapy was given, and the patient’s

symptoms were relieved, but the symptoms were still repeated.

Unfortunately, after 4 months, the patient developed general

weakness (especially in both lower extremities), and multiple

subcutaneous painful nodules (maximum 4*3 cm) of different

sizes developed all over the body with clear borders and different

textures of hardness and softness (Figure 2). Further subcutaneous

nodule pathological biopsy was confirmed as extranodal NK/T cell

lymphoma (nasal type), and the immunophenotype was CD20(-),

CD3(+), CD5(-), CD10(-), CD79a(-), CD43(+), Ki-67 (80%+),

CD56 (diffuse strong +), EBER (partial +), GranzymeB(+), TIA-1

(+), P53 (partial +), CD2(+), CD4(-), CD7(+), CD8(-), CD21(-),

CD23(-), Bcl-2(-), Bcl-6(-), and C-Myc (20%+) (Figure 3). The

patient’s peripheral serum EBV DNA was 5.88*105 copies/mL,

EBV-T DNA was 1.20*105 copies/mL, EBV-B DNA was 4.66*104

copies/mL, and EBV-NK DNA was 1.73*105 copies/mL. Therefore,

the final diagnosis of the patient was CAEBV infection–related

generalized myositis combined with extranodal NK/T cell

lymphoma (nasal type). P-GEMOX (gemcitabine 1.1 d1,

oxaliplatin 130 mg d1, peaspargase 3750 U d2) regimen

chemotherapy was given once, and PD-1 was added later, but the

nodule progressively enlarged with severe pain, and the patient died

within 4 months.
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Discussion

EBV virus is a double-stranded DNA herpes virus. More

than 99% of normal people has been infected with EBV and

persisted for life in the form of asymptomatic infection (6).

Very few patients have primary infection or EBV reactivation,

which develops into an incurable disease. Some of these

patients develop fulminant mononucleosis and die within

days or weeks of onset. Some develop a chronic course with

persistent or intermittent infectious mononucleosis-like

symptoms and tissue infiltration by EBV-positive T, NK, or

lesser B cells (7). This chronic course of EBV infection was

first proposed by Irelizier et al. in 1978, and was defined as

CAEBV disease (8). The clinical manifestations are usually

fever, persistent lymphadenopathy, splenomegaly, and

EBV hepatitis.

Internationally, clinicians believe that the diagnosis of

CAEBV is currently defined by the following criteria: (1)

infectious mononucleosis-like disease persists for more than

3 months; (2) elevated EBV DNA titers in peripheral blood; (3)

EBV infiltrated tissues of organs; (4) tissue infiltration of EBV

viral protein and/or RNA; and (5) exclusion of underlying

malignancy, autoimmune disease, or immunodeficiency (9,

10). Clinically, CAEBV often accumulates in the liver, spleen,

and lymph nodes and presents an indolent clinical course, but

once the disease progresses, it is life-threatening. At present,

some scholars have proposed CAEBV with muscle infiltration

as the main clinical manifestation based on case reports. Up to

now, seven articles and nine cases of CAEBV with myositis as

the main clinical manifestation have been reported, involving

cardiac mechanism, eye muscle, skeletal muscle, etc. Only one
B

C D

A

FIGURE 1

Muscle biopsy pathology analysis demonstrated chronic inflammatory cell infiltration in striated muscle tissue (HE stains, original
magnification×100) (A). MGT (B). MHC-I (small peribundle fiber upregulation) (C). MAC-1 (non-necrotic fiber membrane deposition) (D).
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patient was stable after rituximab treatment, and the rest died

(5, 11–16). These cases suggest that CAEBV with myositis as

the clinical manifestation has a worse prognosis. CAEBV with

myositis as the main clinical manifestation is more rare, and it

still lacks sufficient recognition and attention in clinical

practice. It is often misdiagnosed as idiopathic myositis

(polymyositis/dermatomyositis), but the prognosis is very

different. Polymyositis is dominated by CD8+ T cells,

whereas dermatomyositis is dominated by CD4+ T cells (17)

and has a characteristic myositis antibody profile. However, in

CAEBV patients, the clonal proliferation of EBV-infected cells

is mainly CD4-, CD8- T cells (double negative T cells). CAEBV

patients often die from fulminant infection, interstitial

pneumonia, hemophagocytic syndrome, or progression to

lymphoma. At present, only one case of CAEBV with

systemic myositis as the clinical manifestation progressing to

lymphoma was reported from Japanese scholars, and this

patient progressed to T-cell lymphoma (5). The case we

report here had fever, a common clinical symptom of

CAEBV, and systemic myositis as the main clinical symptom.

The difference, however, is that the patient we report had

infiltrated T, B, and NK cells and eventually developed

extranodal NK/T-cell lymphoma. This is unprecedented in

previous case reports. The same as other case reports is that

the patient in this case did not respond well to conventional

hormones or antiviral and immunosuppressive agents. Even

though this patient underwent chemotherapy and PD-1

immunotherapy in the lymphoma stage, it still failed to

prevent the deterioration of the disease. This suggests that we

should be highly vigilant in the clinical practice of patients with

EBV activation.
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Currently, there is no specific treatment for CAEBV-related

generalized myositis, which may be closely related to its unknown

etiology. CAEBV patients often have impaired T and NK cell

activity (18, 19), and there are certain geographical differences. In

Europe and the United States, EBV often infiltrates B cells, whereas

in Southeast Asia, more T cells or NK cells infiltrate, and the

prognosis is also worse (3, 4). Some scholars also suggest that the

pathogenesis of CAEBV is related to gene mutation, and find that

compound heterozygous mutation in perforin (20), MAGT1

mutation (21), and GATA2 mutation (22) may be involved in

the occurrence of CAEBV. Somatic DDX3X mutation was found

in NK or T cell infiltrating CAEBV (2). So far, no single gene

mutation has been verified in CAEBV. Some scholars propose that

allogeneic hematopoietic stem cell transplantation is the only way

to cure CAEBV (23), but there is insufficient evidence. There are

case reports of disease stabilized with rituximab, but adequate

clinical support is also lacking (14). CAEBV-related generalized

myositis is a clinically rare and intractable disease, and more

clinical data and basic research are needed.

This paper reports the first case of CAEBV-related

generalized myositis that progressed to extranodal NK/T cell

lymphoma, suggesting that CAEBV-related generalized myositis

is easily misdiagnosed as idiopathic myositis at first and can

involve all T, NK, and B cells. It can rapidly progress to NT/T cell

lymphoma and has an extremely poor prognosis. For such

patients, early screening and early pathological biopsy are

recommended, and physicians should be alert to the possibility

of rapid progression to lymphoma. However, the report of this

case also has limitations. Neither T nor NK cell activity was

detected nor whole-genome sequencing performed, which failed

to provide relevant information. It also suggests that we
BA

FIGURE 2

Subcutaneous limb nodules of both lower limbs (A). Subcutaneous limb nodules of right upper limb (B).
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encounter such diseases, and gene sequencing may offer a deeper

understanding of the disease.
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FIGURE 3

The pathology of subcutaneous nodule biopsy suggested diffuse infiltration of heterogeneous lymphoid cells in adipose tissue (HE stains,
original magnifcation×100) (A). CD56 (diffuse and strong +) (B). TIA-1 (+) (C). Granzyme B (+) (D). EBER (partial +) (E). CD3 (+) (F).
frontiersin.org

https://doi.org/10.3389/fimmu.2022.1027859
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Shi et al. 10.3389/fimmu.2022.1027859
Author contributions

SSF and PCP were the core physicians responsible for the

patient care and drafted the manuscript. LLD contributed for the

coordination of various departments involved. HYP helped

the data collection for the article. GC contributed for the

pathological part. YYD was principally responsible for the patient

care and critically revised the manuscript. All the authors have

approved the submitted version.
Funding

This work was supported by the Science and Technology

Project Yinzhou District Ningbo City (2021AS0054).
Frontiers in Immunology 06
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Kawamoto K, Miyoshi H, Suzuki T, Kozai Y, Kato K, Miyahara M, et al. A
distinct subtype of Epstein-Barr virus-positive T/NK-cell lymphoproliferative
disorder: adult patients with chronic active Epstein-Barr virus infection-like
features. Haematologica (2018) 103(6):1018–28. doi: 10.3324/haematol.
2017.174177

2. Kimura H, Cohen JI. Chronic active Epstein-Barr virus disease. Front
Immunol (2017) 8:1867. doi: 10.3389/fimmu.2017.01867

3. Cohen JI, Jaffe ES, Dale JK, Pittaluga S, Heslop HE, Rooney CM, et al.
Characterization and treatment of chronic active Epstein-Barr virus disease: a 28-
year experience in the united states. Blood (2011) 117(22):5835–49. doi: 10.1182/
blood-2010-11-316745

4. Kimura H, Morishima T, Kanegane H, Ohga S, Hoshino Y, Maeda A, et al.
Prognostic factors for chronic active Epstein-Barr virus infection. J Infect Dis (2003) 187
(4):527–33. doi: 10.1086/367988

5. Uchiyama T, Arai K, Yamamoto-Tabata T, Hirai K., Kishimoto Y, Nakamura
K, et al. Generalized myositis mimicking polymyositis associated with chronic
active Epstein-Barr virus infection. J Neurol (2005) 252(5):519–25. doi: 10.1007/
s00415-005-0679-1

6. Nowalk A, Green M. Epstein-Barr Virus. Microbiol Spectr (2016) 4(3):0011–
2015. doi: 10.1128/microbiolspec.DMIH2-0011-2015

7. Kerr JR. Epstein-Barr Virus (EBV) reactivation and therapeutic inhibitors. J
Clin Pathol (2019) 72(10):651–8. doi: 10.1136/jclinpath-2019-205822

8. Virelizier JL, Lenoir G, Griscelli C. Persistent Epstein-Barr virus infection in a
child with hypergammaglobulinaemia and immunoblastic proliferation associated
with a selective defect in immune interferon secretion. Lancet (8083) 1978:231–4:2.
doi: 10.1016/S0140-6736(78)91744-0

9. Xiao SY. Comparison of Systemic EBV-positive T-Cell and NK-Cell
Lymphoproliferative Diseases (LPD) of Childhood Based on Classification
Evolution: New Classification, Old Problems. Am J Surg Pathol (2021) 45
(5):720–21. doi: 10.1097/PAS.0000000000001652

10. Xiao SY. Comparison of systemic EBV-positive T-cell and NK-cell
lymphoproliferative diseases (LPD) of childhood based on classification
evolution: New classification, old problems. Am J Surg Pathol (2021) 45(5):720–
1. doi: 10.1097/PAS.0000000000001652

11. Kobayashi N, Mitsui T, Ogawa Y, Iriuchishima H, Takizawa M, Yokohama A,
et al. A rare case of chronic active Epstein-Barr virus (EBV) infection accompanied by
the infiltration of EBV-infected CD8+ T cells into the muscle. J Pediatr Hematol Oncol
(2018) 40(3):e171–5. doi: 10.1097/MPH.0000000000001026

12. Tsutsumi S, Ohga S, Nomura A, Takada H, Sakai S, Ohshima K, et al. CD4-
CD8- T-cell polymyositis in a patient with chronic active Epstein-Barr virus
infection. Am J Hematol (2002) 71(3):211–5. doi: 10.1002/ajh.10207
13. Shirasaki F, Taniuchi K, Matsushita T, Hamaguhi Y, Takata M, Takehara K,
et al. Epstein-Barr Virus-associated T-cell lymphoma: a case of eyelid swelling and
intramuscular infiltration mimicking dermatomyositis. Br J Dermatol (2002) 147
(6):1244–8. doi: 10.1046/j.1365-2133.2002.05037.x

14. Richter J, Quintanilla-Martinez L, Bienemann K, Zeus T, Germing U,
Sander O, et al. An unusual presentation of a common infection. Infection
(2013) 41(2):565–9. doi: 10.1007/s15010-012-0321-y

15. Malherbe JAJ, Davel S. X-Linked dilated cardiomyopathy presenting as
acute rhabdomyolysis and presumed Epstein-Barr virus-induced viral myocarditis:
A case report. Am J Case Rep (2018) 19:678–84. doi: 10.12659/AJCR.909948

16. Ohtsuka M, Iwatsuki K, Kaneko R, Akiba H, Kikuchi S, Harada H, et al.
Epstein-Barr Virus-associated lymphoid hyperplasia of the eyelid characterized by
intramuscular infiltration. Br J Dermatol (1999) 140(2):358–9. doi: 10.1046/j.1365-
2133.1999.02677.x

17. Pignone A, Fiori G, Del Rosso A, Generini S, Matucci-Cerinic. M. The
pathogenesis of inflammatory muscle diseases: on the cutting edge among the
environment, the genetic background, the immune response and the dysregulation
of apoptosis. Autoimmun Rev (2002) 1(4):226–32. doi: 10.1016/S1568-9972(02)
00055-1

18. Joncas J, Monczak Y, Ghibu F, Alfieri C, Bonin A, Ahronheim G, et al. Brief
report: killer cell defect and persistent immunological abnormalities in two patients
with chronic active Epstein-Barr virus infection. J Med Virol (1989) 28(2):110–7.
doi: 10.1002/jmv.1890280211

19. Xing Y, Song HM, Wei M, Liu Y, Zhang YH, Gao L, et al. Clinical
significance of variations in levels of Epstein-Barr virus (EBV) antigen and
adaptive immune response during chronic active EBV infection in children. J
Immunotoxicol (2013) 10(4):387–92. doi: 10.3109/1547691X.2012.758199

20. Katano H, Ali MA, Patera AC, Catalfamo M, Jaffe ES, Kimura H, et al.
Chronic active Epstein-Barr virus infection associated with mutations in perforin
that impair its maturation. Blood (2004) 103(4):1244–52. doi: 10.1182/blood-2003-
06-2171

21. Li FY, Chaigne-Delalande B, Kanellopoulou C, Davis JC, Matthews HF,
Douek DC, et al. Second messenger role for Mg2+ revealed by human T-cell
immunodeficiency. Nature (2011) 475(7357):471–6. doi: 10.1038/nature
10246

22. Cohen JI, Dropulic L, Hsu AP, Zerbe CS, Krogmann T, Dowdell K, et al.
Association of GATA2 deficiency with severe primary Epstein-Barr virus (EBV)
infection and EBV-associated cancers. Clin Infect Dis (2016) 63(1):41–7. doi:
10.1093/cid/ciw160

23. Bollard CM, Cohen JI. How I treat T-cell chronic active Epstein-Barr virus
disease. Blood (2018) 131(26):2899–905. doi: 10.1182/blood-2018-03-785931
frontiersin.org

https://doi.org/10.3324/haematol.2017.174177
https://doi.org/10.3324/haematol.2017.174177
https://doi.org/10.3389/fimmu.2017.01867
https://doi.org/10.1182/blood-2010-11-316745
https://doi.org/10.1182/blood-2010-11-316745
https://doi.org/10.1086/367988
https://doi.org/10.1007/s00415-005-0679-1
https://doi.org/10.1007/s00415-005-0679-1
https://doi.org/10.1128/microbiolspec.DMIH2-0011-2015
https://doi.org/10.1136/jclinpath-2019-205822
https://doi.org/10.1016/S0140-6736(78)91744-0
https://doi.org/10.1097/PAS.0000000000001652
https://doi.org/10.1097/PAS.0000000000001652
https://doi.org/10.1097/MPH.0000000000001026
https://doi.org/10.1002/ajh.10207
https://doi.org/10.1046/j.1365-2133.2002.05037.x
https://doi.org/10.1007/s15010-012-0321-y
https://doi.org/10.12659/AJCR.909948
https://doi.org/10.1046/j.1365-2133.1999.02677.x
https://doi.org/10.1046/j.1365-2133.1999.02677.x
https://doi.org/10.1016/S1568-9972(02)00055-1
https://doi.org/10.1016/S1568-9972(02)00055-1
https://doi.org/10.1002/jmv.1890280211
https://doi.org/10.3109/1547691X.2012.758199
https://doi.org/10.1182/blood-2003-06-2171
https://doi.org/10.1182/blood-2003-06-2171
https://doi.org/10.1038/nature10246
https://doi.org/10.1038/nature10246
https://doi.org/10.1093/cid/ciw160
https://doi.org/10.1182/blood-2018-03-785931
https://doi.org/10.3389/fimmu.2022.1027859
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Case report: Systemic muscle involvement as the primary clinical manifestation of chronic active Epstein–Barr virus infection: A case-based review
	Introduction
	Case report
	Discussion
	Data availability statement
	Ethic statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 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 false
  /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 <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed 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


