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The pathogenic role of p-ANCA in eosinophilic granulomatosis with polyangiitis

(EGPA) is a long-standing matter of debate. In this work, we report our real-life

experience with EGPA patients, treated with biologics targeting type 2 (T2)-

eosinophilic inflammation (Mepolizumab, Benralizumab, Dupilumab).

Interestingly, we observed EGPA extrarespiratory relapses only in p-ANCA-

positive patients (2/5 cutaneous vasculitis, 3/5 constitutional symptoms), with

new rise of p-ANCA and normal eosinophil blood count. Notably, revising our

cohort with the new ACR 2022 criteria, these five patients were the only ones to

satisfy the entry criterion of vasculitis’ defined diagnosis at disease onset. These

observations may suggest that biologics, selectively turning off T2 inflammation,

may have unmasked p-ANCA exclusive role in the pathogenesis of vasculitis in

EGPA. Therefore, we raise the question whether EGPA vasculitis exists only in p-

ANCA-positive patients, and whether p-ANCA-negative disease is “only

eosinophils without vasculitis”.
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Introduction

Eosinophilic granulomatosis with polyangiitis (EGPA) is an immune-mediated

systemic disease, characterized by hypereosinophilia-related damage and necrotizing

vasculitis of medium/small vessels (1, 2). Hallmarks are eosinophilic asthma, chronic

rhinosinusitis (CRS), especially with nasal polyps (CRSwNP), and peripheral neuropathy.
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Perinuclear anti-neutrophil cytoplasm antibodies (p-ANCA) are

observed only in ~30-35% of cases, and their pathogenetic role

is a long-standing matter of debate, while the role of eosinophils

is well established. Therapies include corticosteroids,

immunosuppressants and Mepolizumab (3, 4), an anti-IL-5 drug

directed against type 2 (T2)-eosinophilic inflammation previously

approved for the treatment of severe eosinophilic asthma and

recently approved also for severe CRSwNP, hypereosinophilic

syndrome (HES) and EGPA. Other therapies used in T2

respiratory diseases, such as Benralizumab (anti-IL-5-R, approved

for severe eosinophilic asthma) and Dupilumab (anti-IL4/IL-13Ra,
approved for severe T2-eosinophilic asthma and CRSwNP), showed

efficacy also in the context of EGPA (5, 6). In this work, we discuss

about p-ANCA status, reporting our experience with 13 EGPA

patients treated with biologics targeting T2-eosinophilic

inflammation from 2/2018 to 1/2023 at Internal Medicine

Department, Marche University Hospital, Ancona, Italy.

Informed consent was obtained for using patients’ data.
Patients’ baseline characteristics

All patients were classifiable as EGPA according to the old

American College of Rheumatology (ACR) 1990 criteria (7).

Diagnosis was based on clinical symptoms and radiological,

laboratory and histopathological findings. All patients had

asthma, CRS, hypereosinophilia and non-fixed pulmonary

infiltrates. 10/13 patients had extra-respiratory manifestations.

Organ biopsies were performed in 8/13 patients, all showing

extravascular eosinophils, with evidence of necrotizing

leukocytoclastic vasculitis in 4/8. 5/13 patients were p-ANCA-

positive. Patients’ details are reported in Table 1.

After EGPA diagnosis, all patients were treated with high-dose

corticosteroids, and 10/13 with immunosuppressants (Table 1).

Complete remission of all clinical manifestations was achieved,

with normalization of eosinophils, C-reactive protein (CRP),

erythrocyte sedimentation rate (ESR), and p-ANCA negativization

in positive patients.

>However, despite concurrent immunosuppressants’ use, every

attempt to reduce/discontinuate steroids resulted in new eosinophils’

increase associated with CRS-asthma relapses (steroid-

dependent patients).

In 2018 and 2019, respectively, Mepolizumab and Benralizumab

were approved for severe eosinophilic asthma. Since all our patients

were affected by this condition, they started Mepolizumab (100 mg/

month) or Benralizumab (30 mg/2months) even if, at that time, these

biologics were not approved for EGPA. For this reason, no approval

from research ethics board (REB) was needed.

At Mepolizumab/Benralizumab initiation asthma and CRS were

the only active clinical manifestations of EGPA, with Birmingham

Vasculitis Activity Score (BVAS) = 2. All patients had normal CRP and

ESR, and p-ANCA were negative in previously positive patients.

Baseline use of oral corticosteroids (OCS) is reported in Table 2. In

12/13 patients, immunosuppressants have been discontinued because

of lack of efficacy on respiratory symptoms, remission of extra-

respiratory manifestations, side effects.
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Response to anti-T2 biologics

Both Mepolizumab and Benralizumab normalized eosinophils

in all patients. A significative improvement in asthma control was

observed, as documented by asthma control test and lung function

tests (data not reported), and by OCS reduction/discontinuation

(reported in Table 2).

For incomplete CRSwNP response, negatively impacting on

asthma, three patients were switched to Dupilumab (300 mg/2

weeks) with complete control of both upper and lower respiratory

symptoms and OCS withdrawal (Table 2). Even for Dupilumab

treatment, no approval from REB was needed, since patients were

affected by severe T2 asthma-CRSwNP (approved indications for

Dupilumab prescription). Dupilumab-induced hypereosinophilia

was observed, but without related clinical symptoms and not

exceeding the described alert cut-off of 3000/mmc (8), except for

patient #2 (see below).

During treatment with anti-T2 biologics, we observed EGPA

extrarespiratory relapses only in the 5 formerly p-ANCA-positive

patients, with new rise of p-ANCA, CRP and ESR.

At the time of relapse, patient #2 was under Dupilumab

treatment, patients #4, #12 and #13 were under Benralizumab

treatment, and patient #5 was under Mepolizumab treatment.

Patients #4 and #5 experienced arthromyalgias under

Benralizumab and Mepolizumab treatment, respectively, with

eosinophils within the normal range. Since the symptoms were

mild, episodic, and self-limiting, and values of p-ANCA, ESR and

CRP were low, a “wait-and-see” strategy was adopted. Patient 4

maintained Benralizumab therapy, while patient 5, for incomplete

CRSwNP response negatively impacting on asthma, was switched

from Mepolizumab to Benralizumab and finally to Dupilumab.

Over time, in both patients, symptoms remained stable (mild,

episodic and self-limiting), while p-ANCA, ESR, CRP mantained

at low levels, often with spontaneous normalization at subsequent

checks. Patients #12 and #13 relapsed under Benralizumab

treatment, with eosinophils within the normal range. Patient #12

experienced arthromyalgias and purpura of the lower limbs, while

patient #13 experienced fever, arthromyalgias, and livedo racemose

of the arms. Both patients were then treated with steroids and

Rituximab (RTX), with clinical remission and p-ANCA persistent

negativization, even after steroids withdrawal.

Patient #2 experienced three extrarespiratory relapses under

Dupilumab treatment. At first relapse (arthromyalgias), after OCS

withdrawal, both p-ANCA and eosinophils were elevated; particularly,

Dupilumab-induced hypereosinophilia was severe (5000/mmc).

Dupilumab was prudentially stopped and the patient was treated

with steroids and resumption of Benralizumab. However, at steroid

reduction, Benralizumab again proved not to be effective on CRSwNP,

so a new attempt with Dupilumab was made, concurrently using

medium-dose OCS (prednisone 10 mg/day) to cover a new possible

severe hypereosinophilia. After two months, gradual OCS tapering was

started, strictly checking the blood count. In this context, two

subsequent relapses (arthromyalgias and fever) occurred. During

these relapses, eosinophils were stable at a value of 500-1000 cells/

mmc, under low-dose OCS (prednisone 5 mg/day), while p-ANCA

increased again. The second relapse was treated with temporary re-
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increase of OCS (10 mg/day) and azathioprine. For the third relapse,

Rituximab was administered, with clinical remission and p-ANCA

persistent negativization, allowing steroids discontinuation. After OCS

withdrawal, eosinophils rose to 1500-2000/mmc, but the patient

maintained asymptomatic. Relapses’ managements are reported

in Table 2.
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Discussion

In patients undergoing Mepolizumab/Benralizumab,

eosinophils were within the normal range during extrarespiratory

relapses. Therefore, we hypothesized that extrarespiratory relapses

might be due to the raised p-ANCA. In patient #2, undergoing
TABLE 1 Baseline characteristics.

# Patient
(sex,age†)

EGPA manifestations
(time of onset)

Date of
EGPA

diagnosis

p-ANCA
(time of
first

positivity)

Organ biopsy
(date)

Pre-biologic therapy‡

(start-stop)

#1 (M, 54) Asthma (2010), CRSwNP (2012),
myopericarditis and

constitutional symptoms (9/2013)

9/2013 Neg. No AZA→MMF→CSA→MMF
(9/2013-2/2018)

#2 (M, 52) Asthma, CRSwNP (2007),
purpura, peripheral neuropathy and
constitutional symptoms (3/2008)

TIA§

(3/2008, 2011, 2018, 2019, 2020)

3/2008 Pos. (3/2008)
APS§

triple positivity
(11/2021)

Skin (3/2008): necrotizing
leucocytoclastic vasculitis with

extravascular eosinophils

CSA (7/2008-11/2009)
AZA (11/2009-6/2019)
Warfarin, LDA§

(11/2021-ongoing)

#3 (M, 57) Asthma, CRSwNP (1985) 2004 Neg. Lung (2017): extravascular eosinophils

#4 (F, 62) Asthma, CRSwNP (1990), periorbital
oedema (2017), arthritis, purpura,

peripheral neuropathy and
constitutional symptoms (9/2019)

9/2019 Pos. (9/2019)
RF+ (9/2019)

Lung (1990,2000,
9/2019): extravascular eosinophils

Skin (9/2019):
necrotizing leucocytoclastic vasculitis

with extravascular eosinophils

RTX (11/2019-1/2020)
AZA (7-10/2020)

#5 (F, 55) Subglottic stenosis (2/1995), asthma,
CRSwNP (2004),
urticaria (2006)

2/1995
Probable;
12/2004
Defined

Pos. (12/2004) Subglottic tissue (2/1995):
extravascular eosinophils forming

granulomas and necrotizing
leucocytoclastic vasculitis

CYC oral (3-7/1995)
AZA (4/1995-5/1997);
MMF (3/2015-2/2018)

#6 (F, 62) Asthma, CRSwNP (1998),
urticaria (1999)

11/2013 Neg. Nasal polyp (5/2014): extravascular
eosinophils

AZA (11/2013-5/2014)

#7 (M, 68) Asthma, CRSwNP (2012) 3/2012 Neg. No AZA→CSA→AZA→
CSA→MMF
(12/2012-11/2020)

#8 (M, 65) Asthma, CRS (1966),
constitutional symptoms (7/2009)

7/2009 Neg. No CSA→AZA→Imatinib
→MMF →MTX
(7/2009-9/2015)

#9 (F, 51) Asthma, CRSwNP (2006)
Peripheral neuropathy (11/2018)

10/2006 Neg. Lung (10/2006): extravascular
eosinophils

#10 (F, 53) Asthma, CRSwNP (1997),
urticaria (1998)

1997 Neg. Lung (1997): extravascular eosinophils

#11 (F, 68) CRSwNP (1984),
Asthma (1996)

7/2010 Neg. No AZA (9-11/2018)

#12 (F, 57) Asthma, CRSwNP (2014), arthritis,
peripheral neuropathy, purpura and
constitutional symptoms (10/2018)

10/2018 Pos. (10/2018)
RF+ (10/2018)

Skin (10/2018): leucocytoclastic
necrotizing vasculitis with
extravascular eosinophils

PEX (10/2018)
CYC iv (10/2018-3/2019)
AZA (4/2019-1/2020)
RTX (1/2020)

#13 (F, 74) Asthma, CRS (2015), periorbital
oedema, CNS vasculitis, cardiac
arrhytmia (AF), myocarditis and
constitutional symptoms (1/2016)

1/2016 Pos. (5/2015) No, but brain MRI showing CNS
vasculitis (1/2016)

RTX (1-2/2016)
AZA→MMF(3-10/2016)
†Age (years) at last follow-up (1/2023).
‡From time of EGPA diagnosis, all patients were treated with corticosteroids.
§In patient #2, diagnosis of APS was made when he was already under Dupilumab treatment.
The symbol "→" represents the switch from one therapy to another.
AF, atrial fibrillation; APS, antiphospholipid syndrome; AZA, azathioprine; CNS, central nervous system; CRS, chronic rhinosinusitis; CRSwNP, chronic rhinosinusitis with nasal polyps; CSA,
cyclosporine A; CYC, cyclophosphamide; EGPA, eosinophilic granulomatosis with polyangiitis; LDA, low-dose aspirin; MMF, mycophenolate mofetil; MRI, magnetic resonance imaging; MTX,
methotrexate; p-ANCA, perinuclear anti-neutrophil cytoplasm antibodies; PEX, plasma exchange; RF, rheumatoid factor; RTX, rituximab; TIA, transient ischemic attack.
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TABLE 2 Response to biological therapies.

MEPOLIZUMAB 100 mg/month/BENRALIZUMAB 30 mg/2 months

#
Patient

Pre-biologic OCS
Biologic

(start-stop)
Post-biologic OCS† Extrarespiratory

relapse
Management of

relapse

#1 Chronic use 10 mg/day‡ Mepolizumab (2/2018-ongoing) Stop 2/2020 No

#2
Chronic use 10 mg/day‡

1 ENT surgery
Benralizumab (11/2019-10/2020)

2,5 mg/day, but 4 courses at
higher (medium) doses

No

#3
Chronic use 6,5 mg/day‡

4 ENT surgeries
Benralizumab (11/2018-9/2020) 3,75 mg/day No

#4
Chronic use 2,5 mg/day

1 ENT surgery
Benralizumab (11/2020-ongoing)

Stop chronic use 2/2021, but
2 courses

at medium doses

Arthromyalgias,
from 11/2021,

oscillating symptoms
Wait and see

#5
Chronic use
5 mg/day‡

1) Mepolizumab (2/2018) →
2) Benralizumab (7/2020-2/2021)

1) stop chronic use (8/2019),
but 6 courses

at medium dose;
ENT surgery
(1st, 7/2018)

2) 1 course at medium doses

Arthromyalgias,
from 11/2018,

oscillating symptoms,
Wait and see

#6
Chronic use 5 mg/day‡

2 ENT surgeries
Mepolizumab (2/2018-ongoing)

Stop chronic use (2/2019),
but 5 courses

at medium doses;
ENT surgery
(3rd, 9/2020)

No

#7
Chronic use
5 mg/day‡

Mepolizumab (10/2018-ongoing)
Stop chronic use (6/2019)

but 5 courses
at medium doses

No

#8
Chronic use
5 mg/day‡

Mepolizumab (3/2019-ongoing) Stop (10/2019) No

#9
Frequent courses

at medium doses (4/year)
1 ENT surgery

Benralizumab (7/2021-ongoing) No more courses No

#10
Chronic use 12,45 mg/day

4 ENT surgeries
Benralizumab (11/2021-ongoing) 4,68 mg/day No

#11
Several courses

at medium doses (2/months)
3 ENT surgeries

Benralizumab (12/2021-ongoing)
2 courses

at medium dose
No

#12
1) Chronic use 5 mg/day‡

2) Chronic use 12,5 mg/day‡

Benralizumab
1) 9/2020-5/2021
2) 7/2022-ongoing

1) stop 3/2021;
2) 12,5 mg/day,
with 1 course
at higher doses

Arthromyalgias,
purpura 4/2021

Benralizumab stop 5/
2021

Medium-dose steroids;
AZA 8-9/2021;
RTX 7/2022

#13
1) Chronic use 5 mg/day‡

2) Chronic use 3,75 mg/day‡

Benralizumab
1) 4/2021,

single administration
2) 11/2022-ongoing

1) not valuable
2) 2,50 mg/day

Arthromyalgias, fever,
livedo 4/2021

High-dose steroids;
RTX 5/2021

DUPILUMAB 300 mg/2 weeks

#Patient Pre-biologic OCS§ Dupilumab
(start-stop)

Post-biologic OCS† Extrarespiratory
relapse

Management of
relapse

#2
1) 2,5 mg
2) 8 mg

1) 11/2020-3/2021
2) 8/2021-ongoing

1) stop (2/2021)
2) stop (1/2023)

Arthromyalgias
-3/2021;
-11/2021;

-6/2022 +fever
Dupilumab stop 3/2021

Medium-dose steroids
3/2021, 11/2021, 6/

2022;
AZA 11/2021-5/2022;

RTX 7/2022
Benralizumab 3-5/

2021

#3 3,75 mg 11/2020-ongoing Stop (1/2021) No

(Continued)
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Dupilumab, both p-ANCA and eosinophils were elevated during

the first relapse, making difficult to establish symptoms’ cause (p-

ANCA, hypereosinophilia, or both); particularly, Dupilumab-

induced hypereosinophilia was severe (5000/mmc). However,

during subsequent relapses, eosinophils were stable at a value of

500-1000/mmc, under low-dose OCS, while p-ANCA increased

again. Furthermore, p-ANCA negativization following Rituximab

coincided with clinical remission, although eosinophils rose to

1500-2000/mmc after OCS discontinuation. Therefore, also in

patient #2, we finally hypothesized that extrarespiratory relapses

might be due to the raised p-ANCA. Nevertheless, Dupilumab-

induced hypereosinophilia could have played a concurrent role in

first relapse, so that data relating this patient should be evaluated

with great caution.

Based on the above, in our p-ANCA-positive patients,

EGPA seemed to have two distinct pathogeneses, sensitive to

different therapies: T2-eosinophilic inflammation and p-ANCA-

mediated inflammation, responsive to anti-T2 biologics and

immunosuppressants, respectively.

This concept has been reported in literature: while T2-

eosinophilic inflammation would be responsible for asthma, CRS

and eosinophilic organ damage (e.g. myocarditis, gastroenteritis), p-

ANCA would underlie vasculitic manifestations (1, 2). However,

the verbatim application of this strict dualism cannot always be

translated into routine clinical practice (1), and the pathogenic role

of p-ANCA is a long-standing matter of debate. An International

Consensus reported their poor sensitivity/specificity in

differentiating “vasculitic” from “eosinophilic” EGPA (9), stating

that p-ANCA cannot guide treatment decision (9).

Nevertheless, in our experience, biologics, selectively turning off

T2-eosinophilic inflammation and allowing OCS reduction/

withdrawal, may have unmasked p-ANCA exclusive role in the

pathogensis of vasculitis in EGPA. Indeed, even if extrarespiratory

relapses were mainly represented by aspecific inflammatory

constitutional symptoms, 2/5 patients relapsed with frank

cutaneous vasculitis (purpura, livedo racemosa). Moreover, the 5

relapsing p-ANCA positive patients were the only ones to have a

defined diagnosis of vasculitis at disease onset (4 bioptic, 1

radiologic), so being the only ones to satisfy the entry criterion of

the new ACR 2022 criteria (10).

These observations may raise the question whether EGPA

vasculitis exists only in p-ANCA-positive patients, and whether

p-ANCA-negative disease is only T2-eosinophilic inflammation

without vasculitis.
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Assuming this, our p-ANCA-negative patients could be

considered as having “only” eosinophilic asthma+CRS and/or

hypereosinophilic syndrome (HES). The likely bias in their EGPA

misdiagnosis would lie in the old ACR 1990 criteria (7), not

considering vasculitis’ defined diagnosis.

In literature, however, evidence of organ vasculitis was reported

(albeit rarely) also in p-ANCA negative patients. For these cases,

some possible explanations could be hypothesized:
1) confounding manifestations, like neuropathy, that are

strongly suggestive of vasculitis but can also be exclusively

provoked by T2-eosinophilic inflammation (11–13);

unfortunately, neuropathy-involved nerves are not always

susceptible to diagnostic biopsy in routinary clinical

practice;

2) vasculitis not ANCA-associated (drugs, infections,

cryoglobulins) that may occur in patients with

eosinophilic asthma and/or HES, leading to a clinical

picture misdiagnosed as EGPA;

3) vasculitis-like histopathology of involved organs, due to

eosinophil-derived vascular damage and thrombosis, but

not properly to an autoimmune vasculitis;

4) false negativity of p-ANCA when patients are already

undergoing steroid therapy.
A great limit of our hypotheses is that they derive from

observations in a small cohort of EGPA patients. However,

similar cases have been recently reported, describing the new

onset of p-ANCA vasculitis in patients undergoing anti-T2

biologics for severe asthma. In these patients, despite remission of

T2-eosinophilic inflammation, development of vasculitis was

observed, accompanied by the new finding of p-ANCA positivity

(14–18).
Conclusion

Biologics, selectively turning off T2-eosinophilic inflammation

and allowing OCS reduction/withdrawal, may have unmasked p-

ANCA exclusive role in the pathogenesis of vasculitis in EGPA. If

confirmed by larger studies, these observations may have important

therapeutic implications, possibly leading to a pathogenesis-based

therapy of EGPA.
TABLE 2 Continued

DUPILUMAB 300 mg/2 weeks

#Patient Pre-biologic OCS§ Dupilumab
(start-stop)

Post-biologic OCS† Extrarespiratory
relapse

Management of
relapse

#5
1 course

at medium doses
5/2021-ongoing No more courses

arthromyalgias started
under Mepolizumab,
oscillating symptoms

Wait and see
†At last follow-up (1/2023) or at drug stop. ‡With frequent courses at higher doses. §During the previous biological treatment. The symbol "→" represents the switch from one therapy to another.
AZA, azathioprine; ENT, ear, nose and throat; OCS, oral corticosteroids, expressed in prednisone dose equivalent; RTX, rituximab.
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granulomatosis with polyangiitis evolution during severe eosinophilic asthma
treatment with benralizumab. J Allergy Clin Immunol Pract (2020) 8:2448–9.
doi: 10.1016/j.jaip.2020.04.006

17. Caminati M, Maule M, Nalin F, Senna G, Lunardi C. Onset of eosinophilic
granulomatosis with polyangiitis in a patient treated with an IL-5 pathway inhibitor for
severe asthma. Rheumatology (2021) 60:e59–60. doi: 10.1093/rheumatology/keaa572

18. Matsuno O, Minamoto S. Benralizumab monotherapy was insufficient to induce
remission in patients with active eosinophilic granulomatosis with polyangiitis. Respir
Med Case Rep (2022) 40:101763. doi: 10.1016/j.rmcr.2022.101763
frontiersin.org

https://doi.org/10.3389/fmed.2021.627776
https://doi.org/10.1016/j.alit.2019.06.004
https://doi.org/10.1002/acr.24634
https://doi.org/10.1038/s41584-023-00958-w
https://doi.org/10.1136/ard-2023-224624
https://doi.org/10.1136/ard-2023-224756
https://doi.org/10.1002/art.1780330806
https://doi.org/10.1080/17476348.2022.2090342
https://doi.org/10.1080/17476348.2022.2090342
https://doi.org/10.1164/rccm.202005-1628SO
https://doi.org/10.1136/annrheumdis-2021-221794
https://doi.org/10.1136/annrheumdis-2021-221794
https://doi.org/10.1212/WNL.0000000000009309
https://doi.org/10.1007/s10165-010-0400-9
https://doi.org/10.3389/fneur.2022.1057767
https://doi.org/10.7759/cureus.27670
https://doi.org/10.1093/rap/rkab033
https://doi.org/10.1016/j.jaip.2020.04.006
https://doi.org/10.1093/rheumatology/keaa572
https://doi.org/10.1016/j.rmcr.2022.101763
https://doi.org/10.3389/fimmu.2023.1325299
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	ANCA-negative EGPA: only eosinophils without vasculitis? Insights from anti-T2 biologics
	Introduction
	Patients’ baseline characteristics
	Response to anti-T2 biologics
	Discussion
	Conclusion
	Data availability statement
	Ethics 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 /sRGB
  /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


