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Case report: Rapid clinical
improvement in acute
exacerbation of MuSK-MG
with efgartigimod
Geke Zhu, Yongbo Ma, Han Zhou, Xiangtao Nie, Wenjing Qi,
Lei Hao* and Xiuming Guo*

Department of Neurology, The First Affiliated Hospital of Chongqing Medical University,
Chongqing, China
Myasthenia gravis with positive MuSK antibody often involves the bulbar muscles

and is usually refractory to acetylcholinesterase inhibitors. For MuSK-MG patients

who experience acute exacerbations and do not respond to conventional

treatments, there is an urgent need to find more suitable treatment options.

With the advent of biologic agents, efgartigimod has shown promising results in

the treatment of MG. We report a 65-year-old MuSK-MG patient who presented

with impaired eye movements initially, and the symptoms rapidly worsened

within a week, affecting the limbs and neck muscles, and had difficulties in

chewing and swallowing. Lymphoplasmapheresis did not achieve satisfactory

results, but after a cycle of efgartigimod treatment, the patient’s symptoms

gradually improved and remained in a good clinical state for several months.
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1 Introduction

Myasthenia gravis (MG) is a chronic autoimmune disease characterized by the

production of autoantibodies, which attack the neuromuscular junction on the

postsynaptic membrane (1). The most commonly targeted autoantibodies are against the

acetylcholine receptor (AChR). In addition, antibodies against muscle-specific tyrosine

kinase (MuSK), low-density lipoprotein receptor-related protein 4 (LRP4), and ryanodine

receptor (RyR) have also been found to be involved in the pathogenesis of MG (2).

Immunological activation caused by complement and antibody deposition leads to

postsynaptic damage, resulting in partial or generalized skeletal muscle weakness and

extreme fatigue. The symptoms often exacerbate after physical activity, severely impairing

the patient’s quality of life. Current treatment strategies for MG are typically based on

immunosuppression or immunomodulation (3, 4). However, finding a targeted, well-

tolerated, and long-term beneficial treatment option has been a challenge for neurologists,
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especially for MG patients who are unresponsive to conventional

therapies, even including intravenous immunoglobulin (IVIG) or

plasma exchange (PE).

With the advent of targeted biologic agents, MG treatment has

entered a new era (5). Efgartigimod, the first approved and

marketed neonatal Fc receptor (FcRn) antagonist in the world,

has shown promising results. In a multicenter, double-blind,

randomized, placebo-controlled phase III clinical trial involving

167 patients with generalized MG (6), the Efgartigimod group

showed a notable reduction in IgG, AChR antibodies, and

Myasthenia Gravis Activities of Daily Living (MG-ADL) scores as

early as the first week. The MG-ADL responser (who had at least a

2-point improvement in MG-ADL score) rate reached 68% (44/65),

significantly higher than the 30% (19/64) in the control group.

Nowadays, Efgartigimod has been approved and marketed in

several countries (7), and in most of these countries, its indication

specifically stating its use for generalized MG in patients who test

positive for AChR (8).

However, currently there is still a lack of clinical experience in

the treatment of MuSK-MG, particularly in the management of

acute exacerbations. Efgartigimod may potentially serve as a viable

treatment option in such cases. Here we report a case of a 65-year-

old male patient with MuSK-MG. He initially presented with ocular

muscle involvement manifested as impaired eye movements. The

symptoms rapidly progressed within a week, and he did not

respond well to symptomatic treatment or lymphoplasmapheresis

(LPE). Eventually, after a cycle of Efgartigimod treatment, the

symptoms were effectively controlled.
2 Case presentation

Our patient gradually developed oculomotor disturbances

without any obvious triggers one month before admission. These

disturbances eventually progressed to complete immobility of

the eyes, accompanied by dizziness. He also had a history of

hypertension and diabetes.

Neurological examination revealed complete restriction in

bilateral ocular upward and downward gaze, lateral gaze, and

medial gaze. It is worth noting that there was no ptosis, but the

fatigue test of the levator palpebrae superioris muscle was positive.

All other physical examinations were normal. Extensive laboratory

investigations were performed (complete blood count, urine

analysis, liver and renal function, electrolytes, coagulation profile,

homocysteine levels, lipid profile, blood glucose levels, thyroid

function tests, antinuclear antibody spectrum, antineutrophil

cytoplasmic antibody spectrum, cerebrospinal fluid routine

and biochemistry) with normal results. Nerve conduction

studies showed no significant abnormalities in the motor and

sensory conduction velocities of the limbs. However, low

frequency repetitive nerve stimulation test of bilateral facial nerve

and accessory nerve produced positive results. Subsequently,

the neostigmine test was performed and yielded a positive

result (with significant improvement in eye movements

after neostigmine injection). Chest CT scan showed no

thymoma. Myasthenia gravis was diagnosed (Myasthenia Gravis
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Foundation of America I, MGFA I), with a Quantitative Myasthenia

Gravis (QMG) score of 4 (although the patient had no diplopia

subjectively, considering the inability to move the eyes, we assigned

the most severe score of 3 for this item; ptosis: score 1). Therefore,

symptomatic treatment was initiated with pyridostigmine bromide

(180mg/day). However, in the following days, the patient rapidly

developed limb weakness, neck muscle weakness, and difficulties

with swallowing and chewing. The QMG score increased to 20, and

the MG-ADL score was 9 (MGFA IIIa). Serological immune testing

indicated a positive result for MuSK antibodies (>12.00 U/mL,

tested via enzyme linked immunosorbent assay, reference value

<0.40 U/mL). In response to the acute worsening of the patient’s

condition, we immediately started LPE (once every 3 days, a total of

three times). After LPE, the patient’s swallowing improved, but limb

weakness worsened. QMG score: 21, MG-ADL score: 9

(MGFA IIIa).

The rapid deterioration of the disease, limited effectiveness of

treatment, and the discomfort caused by the invasive procedure

of LPE had left the patient feeling extremely disheartened.

Corticosteroids are the standard treatment for MuSK-MG, but the

patient and his families were wary of its potential side effects.

Furthermore, there is a lack of evidence and effectiveness of non-

steroidal immunosuppressants for MuSK-MG. Both conventional

treatment options mentioned above are unlikely to provide rapid

relief. So, after comprehensive consideration, we initiated

efgartigimod treatment the day after the third LPE and completed

one treatment cycle (10mg/kg, administered once weekly for a total

of four weeks). During the four infusion periods, the patient’s eye

movements gradually improved, chewing function gradually

returned to normal, and overall muscle endurance remarkably

improved. IgG levels, QMG and MG-ADL scores showed a clear

downward trend (Figure 1). Meanwhile, we also monitored his

complete blood count, albumin, lipid profile, as well as liver and

renal function. All the results were stable and maintained in the

normal range, and the patient did not experience any acute

infection symptoms such as fever or cough throughout the entire

treatment period. One month after the final infusion, the QMG

score had reduced to 8, and the MG-ADL score was 0 (MGFA IIa).

However, IgG levels started to rise again (Figure 1). Currently, the

patient has stopped taking pyridostigmine bromide due to

gastrointestinal side effects and is not taking any other medication

but is temporarily maintaining a good clinical condition.
3 Discussion

Approximately 5% of patients with myasthenia gravis can test

positive for MuSK antibodies (9), which have a different

pathogenesis compared to the most common AChR antibodies.

MuSK-MG is usually associated with more severe clinical

symptoms, primarily affecting bulbar muscles, leading to

difficulties in swallowing, chewing, and speaking, and can

progress rapidly within a short period of time (10, 11). Our

patient initially presented with ocular muscle involvement, but

not the typical ptosis and diplopia in myasthenia gravis. Instead,

there were disturbance in his eye movement. Therefore, originally,
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we considered Miller-Fisher syndrome and cranial neuropathy

caused by diabetes within our differential diagnosis. Nonetheless,

the positive finding in fatigue test of the levator palpebrae superioris

muscle during the physical examination led us to lean towards the

diagnosis of myasthenia gravis. Subsequently, low frequency

repetitive nerve stimulation test and neostigmine experiment

further supported our suspicion. After considering the diagnosis

of ocular myasthenia gravis, we initially attempted to control the

symptoms with pyridostigmine bromide. Nevertheless, one week

after admission, the patient’s symptoms acutely worsened, and

serological testing eventually confirmed the patient’s diagnosis as

MuSK-MG. It is well-known that MuSK-MG often shows poor

response to acetylcholinesterase inhibitors, and conventional doses

of pyridostigmine bromide often lead to side effects (12), as was the

case with our patient. Additionally, the rapid involvement of the

limbs and bulbar muscles in our patient aligns well with the

characteristic of rapid progression in MuSK-MG. Fortunately, our

patient’s respiratory muscles were not affected.

Corticosteroids are the standard treatment for MuSK-MG, but

higher doses are typically required to elicit a response (13). Due to

the concerns of our patient and his families about the side effects, we

were unsure if the patient would respond to corticosteroids. PE and

IVIG are classic non-specific immunotherapies used in cases of

acute exacerbation or severe conditions such as myasthenic crisis.

PE is typically more effective for MuSK-MG (11–13). LPE is a new

therapy that combines lymphocyte exchange with traditional PE.

Compared to PE, it not only removes pathological immune factors

such as autoantibodies and cytokines from the plasma but also

eliminates immune response cells. In recent years, studies have

confirmed that LPE exhibits clinical efficacy for MG that is
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comparable to or even superior to traditional PE, with fewer

treatment sessions (14). As previously described, the LPE regimen

was one treatment every three days for a total of 1–3 sessions (14–

16). Therefore, three sessions of LPE should be sufficient for our

patient. Unexpectedly, our patient did not show significant

improvement with LPE during the acute exacerbation phase.

Coupled with his severe anxiety and depression, there was an

urgent need for newer and more effective treatment methods for

our patient. Coincidentally, efgartigimod had just been officially

listed in our country. After careful consideration and thorough

communication, we have ultimately decided to attempt the use of

efgartigimod in the hope of achieving rapid symptom relief by

combining it with LPE.

FcRn is a multifunctional Fc-gamma receptors that can bind to

circulating immunoglobulins, reducing their degradation in

lysosomes and facilitating their release into the extracellular space

(17). Therefore, inhibiting FcRn can increase the catabolism of

immunoglobulins and autoantibodies, providing targeted treatment

for immune-mediated diseases like MG (18). Efgartigimod, an FcRn

antagonist, competitively binds to FcRn, and its clinical efficacy has

been demonstrated in various randomized trials (6, 19, 20).

Particularly, the global multicenter, randomized, double-blind,

placebo-controlled study called ADAPT (6), which laid the

foundation for efgartigimod’s approval, showed that in the first

cycle, the proportion of MG-ADL responders in the efgartigimod

group (68%) was significantly higher than that in the placebo group

(30%). Additionally, there are now real-world data showing the

effectiveness and safety of efgartigimod (21). Since efgartigimod was

just approved in China in September 2023, there is still a lack of

real-world data for Chinese MG patients. Furthermore, the specific
FIGURE 1

Evolution of QMG score, MG-ADL score and IgG levels in our patient. Day 0 represents the day of hospital admission. LPE, Lymphoplasmapheresis;
QMG, Quantitative Myasthenia Gravis; MG-ADL, Myasthenia Gravis Activities of Daily Living; IgG, Immunoglobulin G.
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indication for efgartigimod is generalized MG with AChR-Ab

positivity. However, previous studies have included a small

number of MuSK-MG patients, who have shown varying degrees

of efficacy, despite their limited representation. Therefore,

our patient’s positive response to efgartigimod undoubtedly

brings new experiences for MuSK-MG cases that have

shown poor response to conventional treatments. In addition,

rozanolixizumab, another FcRn inhibitor, has demonstrated better

efficacy for MuSK-MG in its Phase III study (22), indicating that

FcRn is gradually becoming a powerful tool in the treatment of

MuSK-MG. It is worth mentioning that although the latest German

guidelines (23) state that rituximab is the first-line treatment for

MuSK-MG and FcRn inhibitors are considered second-line

treatment, when faced with patients experiencing acute

exacerbations, utilizing FcRn inhibitors to rapidly decrease the

levels of pathogenic antibodies appears to be a better choice.

Therefore, our choice of efgartigimod seems to be quite

reasonable. Fortunately, our patient did not progress to

myasthenic crisis (MC). There has been case reported significant

efficacy of efgartigimod in MC (24), indicating the endless potential

of this novel biologic agent in the treatment of MG.

Efgartigimod can effectively reduce the IgG levels in patients’

body, which was evident from the notable decrease in IgG levels

during the first four follow-up visits. Being a humanized IgG1 Fc

fragment (25), efgartigimod is designed based on its high affinity

between FcRn and IgG1 (26), so after competitive binding with

FcRn, it leads to the maximum reduction in IgG1 levels. Although

the pathological mechanism of MuSK-MG is mainly mediated by

IgG4 (27), the ADAPT study found that efgartigimod reduces

antibody levels to a similar extent across various subtypes (6).

This is also one of the reasons why we chose efgartigimod for the

treatment of this case of MuSK-MG. Interestingly, we also

monitored the levels of MuSK antibodies, which did not show a

consistent decrease like IgG levels, but always remained at higher

levels and each follow-up result indicated >12.00 U/mL (tested via

ELISA, reference value <0.40 U/mL). We speculate that this may be

related to the high baseline levels of MuSK antibodies in the patient

or limitations of the detection methods used. Fortunately, our

patient showed significant improvement in clinical symptoms

with four injections of efgartigimod. It’s worth noting that one

month after the last dose, the patient’s IgG levels had started to rise

significantly (Figure 1), but until the most recent telephone follow-

up, more than two months after the last dose, the patient is still

maintaining a good clinical condition (MG -ADL score 0). We

speculate that although IgG levels were increasing, the levels of

MuSK autoantibodies have not yet shown a significant rise, because

previous studies have suggested that the concentration of MuSK

antibodies appears to be correlated with the severity of the disease

(28, 29). It should be noted that the clinical improvement in our

case may involve additional effect of LPE. Therefore, we cannot

attribute the patient’s recovery solely to the influence of

efgartigimod. At present, the application of LPE in the treatment

of MG is not widely performed. Based on the limited research on its

effectiveness in MG treatment, it is observed that LPE appears to

demonstrate significant clinical improvement in a short period of
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time. In the study conducted by Ouyang et al. (30), which included

acute exacerbationMG patients treated only with LPE in addition to

standard medication, a significant decrease in QMG and MG-ADL

scores was observed as early as the first week after the first LPE.

Duan et al. (14) compared the efficacy of LPE and PE in the

treatment of MG, the score was completed within 3 days after

treatment, and reported that the QMG score in the LPE group

decreased by an average of 6.26 ± 4.39 points. However, in contrast,

our patient’s scores in this case remained high after three LPE

sessions, about one week after the first LPE. In light of this, although

there may be a synergistic effect, we consider that the role of

efgartigimod in this context is unquestionable. But larger cohort

studies are still needed to provide more convincing evidence.

Our patient is currently not willing to maintain treatment

further due to his good clinical condition. However, long-term

maintenance treatment for MuSK-MG patients remains a

challenging issue that we need to consider. Long-term use of

corticosteroids often leads to various side effects, especially

in elderly individuals. Compared to AChR-MG, there is

limited evidence and poor efficacy for most non-steroidal

immunosuppressive therapies such as tacrolimus, methotrexate,

and azathioprine in MuSK-MG (31, 32). Before the advent of

FcRn inhibitors, rituximab is a worthy option for MuSK-MG who

are not satisfied with initial immunotherapy (33). In the ADAPT

study (6), patients who completed the study or were unable to

complete a cycle before study end were transferred to the follow-up

open-label, single-arm, 3-year extension study (ADAPT+).

Currently, in the interim analysis of ADAPT+, and the complete

results of long-term follow-up presented by American Academy of

Neurology (AAN), a total of 145 patients were included who

received at least one cycle of efgartigimod treatment, with a

maximum follow-up period of 3 years. Clinically significant

improvements in MG-ADL and QMG scores were observed at

each treatment cycle, with the majority of patients achieving a ≥2-

point benefit in MG-ADL. The overall safety of efgartigimod was

comparable to placebo (8). These findings suggest that long-term

efgartigimod treatment further increases the proportion of patients

achieving clinically meaningful improvement. We look forward to

the publication of this study’s complete results and anticipate more

research emerging to provide new directions for the long-term

maintenance treatment of MG patients.
4 Conclusion

MuSK-MG has always been a challenging aspect in the

treatment of MG, and the limited number of cases is a major

reason for insufficient evidence in evidence-based medicine. For

MuSK-MG patients who do not respond well to conventional

treatments, it is worth further research to find more effective

treatment options. As an emerging biologic agent, efgartigimod

has shown a good momentum in the treatment of MG. Currently,

there are no studies or cases systematically report the efficacy of

efgartigimod in the treatment of acute exacerbations in MuSK-MG

patients with poor response. Our case provides some clinical
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experience in this regard. However, the internal mechanism of

MuSK-MG and long-term effective maintenance therapy for

patients still need to be further explored.
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22. Bril V, Drużdż A, Grosskreutz J, Habib AA, Mantegazza R, Sacconi S, et al. Safety
and efficacy of rozanolixizumab in patients with generalised myasthenia gravis
(Mycaring): A randomised, double-blind, placebo-controlled, adaptive phase 3 study.
Lancet Neurol. (2023) 22:383–94. doi: 10.1016/s1474–4422(23)00077–7

23. Wiendl H, Abicht A, Chan A, Della Marina A, Hagenacker T, Hekmat K, et al.
Guideline for the management of myasthenic syndromes. Ther Adv Neurol Disord.
(2023) 16:17562864231213240. doi: 10.1177/17562864231213240

24. Watanabe K, Ohashi S, Watanabe T, Kakinuma Y, Kinno R. Case report: recovery
from refractory myasthenic crisis to minimal symptom expression after add-on treatment
with efgartigimod. Front Neurol. (2024) 15:1321058. doi: 10.3389/fneur.2024.1321058

25. Ulrichts P, Guglietta A, Dreier T, van Bragt T, Hanssens V, Hofman E, et al.
Neonatal fc receptor antagonist efgartigimod safely and sustainably reduces iggs in
humans. J Clin Invest. (2018) 128:4372–86. doi: 10.1172/jci97911

26. Vidarsson G, Dekkers G, Rispens T. Igg subclasses and allotypes: from structure
to effector functions. Front Immunol. (2014) 5:520. doi: 10.3389/fimmu.2014.00520

27. Kawakami Y, Ito M, Hirayama M, Sahashi K, Ohkawara B, Masuda A, et al.
Anti-musk autoantibodies block binding of collagen Q to musk. Neurology. (2011)
77:1819–26. doi: 10.1212/WNL.0b013e318237f660
Frontiers in Immunology 06
28. Bartoccioni E, Scuderi F, Minicuci GM, Marino M, Ciaraffa F, Evoli A. Anti-
musk antibodies: correlation with myasthenia gravis severity. Neurology. (2006)
67:505–7. doi: 10.1212/01.wnl.0000228225.23349.5d

29. Meisel A, Baggi F, Behin A, Evoli A, Kostera-Pruszczyk A, Mantegazza R, et al.
Role of autoantibody levels as biomarkers in the management of patients with
myasthenia gravis: A systematic review and expert appraisal. Eur J Neurol. (2023)
30:266–82. doi: 10.1111/ene.15565

30. Ouyang S, Yin W, Zeng Q, Li B, Zhang J, Duan W, et al. Lymphoplasma
exchange improves myasthenia gravis exacerbations: A retrospective study in a Chinese
center. Front Immunol. (2022) 13:757841. doi: 10.3389/fimmu.2022.757841

31. Sanders DB, Juel VC. Musk-antibody positive myasthenia gravis: questions from
the clinic. J Neuroimmunol. (2008) 201–202:85–9. doi: 10.1016/j.jneuroim.2008.05.032

32. Evoli A, Bianchi MR, Riso R, Minicuci GM, Batocchi AP, Servidei S, et al.
Response to therapy in myasthenia gravis with anti-musk antibodies. Ann N Y Acad Sci.
(2008) 1132:76–83. doi: 10.1196/annals.1405.012

33. Narayanaswami P, Sanders DB, Wolfe G, Benatar M, Cea G, Evoli A, et al.
International consensus guidance for management of myasthenia gravis: 2020 update.
Neurology. (2021) 96:114–22. doi: 10.1212/wnl.0000000000011124
frontiersin.org

https://doi.org/10.1016/s1474&ndash;4422(23)00077&ndash;7
https://doi.org/10.1177/17562864231213240
https://doi.org/10.3389/fneur.2024.1321058
https://doi.org/10.1172/jci97911
https://doi.org/10.3389/fimmu.2014.00520
https://doi.org/10.1212/WNL.0b013e318237f660
https://doi.org/10.1212/01.wnl.0000228225.23349.5d
https://doi.org/10.1111/ene.15565
https://doi.org/10.3389/fimmu.2022.757841
https://doi.org/10.1016/j.jneuroim.2008.05.032
https://doi.org/10.1196/annals.1405.012
https://doi.org/10.1212/wnl.0000000000011124
https://doi.org/10.3389/fimmu.2024.1401972
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Case report: Rapid clinical improvement in acute exacerbation of MuSK-MG with efgartigimod
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	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


