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The pemphigoid group comprises a number of bullous skin diseases with

autoantibodies against different constituents of the basement membrane zone

that result in subepidermal detachment and clinically characteristic tense blisters,

erosions, urticarial erythema, and itching. Apart from the most frequent type of

bullous pemphigoid with antibodies against BP180, which is found predominantly

in elderly patients, the disease may present at other ages and different pathogenic

conditions. Here, four cases are presented of young age (3months and 25, 34, and

46 years) and in association with vaccination, pregnancy, or metastatic cancer.

Though anti-BP180 was found in all cases, a different pathogenic backgroundmay

be found in any of them, resulting in characteristic clinical manifestation, yet

demanding specifically adapted therapeutic approaches.
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Introduction

Bullous pemphigoid (BP) is the most common human autoimmune bullous skin disease

with an incidence of 7/100,000 inhabitants/year. It occurs predominantly at the beginning of

the 7th decade of life. Autoantibodies are found against various constituents of the basement

membrane zone, which induce subepidermal detachment and an inflammatory cell infiltrate

in the superficial dermis containing eosinophils (1). Clinically, BP is characterized by tense

blisters on normal or erythematous surrounding skin, erosions, urticarial lesions, and itching

and characterizes a set of diseases currently referred to as the pemphigoid group (2). Among

other antigens like p200 and a4b6 laminin, bullous pemphigoid antigen 180 kD (BP180),

representing collagen XVII, is the main immunogenic target. It characterizes the most

frequent subset of pemphigoid diseases, BP in the strict sense (3). The different antibody

subsets seem to characterize clinical manifestations, which vary regarding prognosis,

predilection sites, associated malignancy, and therapeutic responses. Specifically, linear IgA

dermatosis and pemphigoid gestationis are related to different immunoglobulin responses

(IgA) or target structures different from the most immunogenic NC16A part of BP180, which

characterizes classical BP. In this case series, rare subsets of pemphigoid disease are described

and discussed, relating them to their role within the group of pemphigoid diseases.
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Case histories

The first case shows a 43-year-old female patient, Fitzpatrick skin

type VI, who developed marked pruritus 5 days after her first COVID-

19 vaccination (mRNA, Pfizer BioNTech). Multiple erythematous,

partly excoriated papules as well as blisters and erosions were

disseminated on the entire skin (Figure 1). Despite local therapy with

mometasone furoate cream, the lesions progressed. The patient had no

previous medical history, no allergies, no comedication or

consumption of any other noxious substances. BP was confirmed by

histologic and direct immunofluorescence as well as immunoserologic

examinations. The tumor search including abdominal ultrasound,

chest X-ray, and hemoccult remained without pathologic findings.

Dapsone p.o. and prednisolone 1 mg/kg body weight was initiated, but

had to be discontinued due to methemoglobinemia, and azathioprine

p.o. was stopped due to toxic hepatitis. The patient ultimately received

intravenous immunoglobulins (IVIGs) (Intratect®), mycophenolate

mofetil p.o., and prednisolone p.o. During further course, the patient

developed steroid-induced diabetes mellitus type 2, which was treated

with metformin. Incipient arterial hypertension was controlled with

ramipril. The patient is currently on mycophenolate mofetil 2 g/day

and prednisolone 5 mg/day p.o. as well as clobetasol proprionate cream

topically without any relapses. Because of the pronounced skin

findings, we directly opted for a combined antibiotic and anti-

inflammatory systemic treatment with dapsone and prednisolone to

accompany the local therapy. The patient has been followed up since

diagnosis, currently for 1 year and 10 months.

The second case presents a 25-year-old male patient with

sudden onset of multiple blisters, wheals, and erosions on his

trunk and extremities (Figure 2). Based on increased BP180

antibody levels and linear C3 immunofluorescence along the

basement membrane zone, BP was diagnosed. Treatment with

mometasone furoate cream (topical) and prednisolone 0.5 mg/kg

body weight (systemic) initially improved the skin lesions. Because

of the severity of BP, we decided to use antibiotic as well as anti-

inflammatory systemic therapy with dapsone and prednisolone.

When the skin lesions relapsed upon tapering of prednisolone,

systemic therapy with dapsone 100 mg/day p.o. was initiated. Both
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dapsone and mycophenolate mofetil were stopped after a few weeks

by the patient himself, and consequently, his skin condition

markedly deteriorated. He was hospitalized, and dapsone and

mometasone furoate cream were restarted. A colonoscopy was

performed due to incipient diarrhea, which incidentally detected a

tumor in the left colon. The histological analysis revealed a

concealed perforated adenocarcinoma of the colon and tumor

staging cT4b N1b M1a with pulmonary metastases. An extended

left hemicolectomy with partial liver resection, gastric fundus

resection, omenectomy, left partial diaphragmatic resection, left

partial lung lobe resection, and splenectomy were performed. A few

days after tumor resection, the skin lesions healed, and the patient

has since been in remission (for 6 months) without any medication.

The third case shows a 34-year-old female patient in the 34th week

of her third pregnancy, who had already developed skin manifestations

diagnosed as polymorphic eruption of pregnancy during her second

pregnancy (Figure 3). Two weeks prior to consultation, she had

developed widespread urticarial skin lesions on her trunk including

the periumbilical region. Based on the positive results of direct

immunofluorescence, and histopathologic and immunoserologic

examinations, she was diagnosed with pemphigoid gestationis. The

patient received systemic treatment with prednisolone 0.5 mg/kg body

weight and local therapy with methylprednisolone aceponate cream.

Antipruritic therapy consisted of clemastine fumarate p.o. and

polidocanol cream topically. Owing to pregnancy, the patient

received prednisolone exclusively as a systemic therapy concomitant

to local therapy. Following a moderate improvement of her skin

lesions, the patient was discharged. Two weeks later, the patient

continued to suffer from pruritus but without any new skin lesions.
FIGURE 1

Multiple erythematous, partly excoriated papules, blisters, and
erosions disseminated on the entire skin.
FIGURE 2

Multiple blisters, wheals, and erosions on the trunk and extremities.
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Subsequently, the patient did not present to our hospital again, so she

and her baby were lost to follow-up.

The fourth and last case is a 3-month-old boy with sudden onset of

multiple wheals and small erosions on his trunk and extremities

(Figure 4). The therapy and course of disease are described in detail

by Holtsche et al. (submitted for publication). Two weeks earlier, the

patient has had conjunctivitis, followed by small wheals and plantar

blisters. During further course, lesions aggravated and disseminated

over the entire body surface. The direct immunofluorescence

examination of a skin biopsy showed linear deposits of C3 at the

basement membrane zone in addition to circulating anti-BP180
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antibodies in blood serum. The mother reported an unremarkable

pregnancy and showed neither skin lesions nor elevated BP180/230

antibodies. In summary, juvenile pemphigoid was diagnosed. Initially,

the patient received local therapy with prednicarbate cream. As skin

lesions progressed, systemic therapy was initiated with 2 mg/kg

prednisolone p.o., which was gradually tapered over 3 months.

Because of the age of the patient, we initially decided to use anti-

inflammatory systemic therapy with prednisolone. In addition, the

patient received a systemic therapy with IVIG (2 g/kg body weight)

(Intratect®) and anti-CD20 antibody rituximab (12.5 mg/kg body

weight). Complete disease remission was achieved after 4 months

and therapy could be discontinued. Since then, the patient remained

without evidence of disease and is without any other medication.
Discussion

BP is classically seen in patients above the age of 70 and only

rarely definite causes are found. Yet, exceptions need to be

anticipated and pemphigoid disease is found in unusual

circumstances. Although BP is not a common side effect of

mRNA-COVID vaccination, there are some individual case

reports describing this occurrence (4–12). To date, no cross-

reactivity between SARS-CoV-2 antigens and BP180 could be

demonstrated (13). However, both inception and exacerbation of

BP have been described with other vaccinations as well and may be

related to immunological disturbances during vaccine reaction,

including the induction of autoimmune mechanisms.

The incidence of BP depends on ethnicity and is more common

in Caucasians than in dark-skinned populations (14). On the other

side, skin color may influence the course of BP disease: people of

darker skin often show higher disease activity with higher BPDAI

scores, higher levels of anti-BP180/230 IgG, and increased pruritus

compared to a Caucasian population, as shown in a monocentric

study (15). Moreover, people with darker skin types more

commonly suffer from pigmentary changes even if control of

disease activity has been achieved (16). The diagnosis of BP in

dark skin may be challenging as the characteristic erythema is not

easily discernible and diseases of colored skin are underrepresented

in dermatologic textbooks (17).

Paraneoplastic BP has long been described, yet in recent meta-

analyses, this connection has been debated. Approximately 11% of

cases are suspected to be associated with malignancies. In this

context, hemato-oncological diseases, renal cell carcinoma, or

laryngopharyngeal cancer has been mainly described, but there

are also rarer cases with other solid tumors (18). The pathogenesis

of paraneoplastic BP has not yet been clarified in detail. However, it

is suspected that antibodies against tumor-specific antigens cross-

react with antigens of the basement membrane and, thus, cause

blistering (19). As laminin-332 is present in many types of cancers,

it is suggested that BP with antibodies against laminin-332 may be

related to malignancies (20). On the other hand, no increased

cancer risk has been observed in patients with BP (21). According

to the current German S2k guideline, “diagnostics and therapy of

bullous pemphigoid”, a tumor screening that excludes a

paraneoplastic etiology is not routinely recommended (22).
FIGURE 3

Widespread urticarial skin lesions on the trunk including the
periumbilical region.
FIGURE 4

Multiple wheals and small erosions on the trunk and extremities.
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Nevertheless, a tumor screening should be performed if the patient

does not show the usual clinical symptoms or if the disease course is

refractory to therapy as described in our case.

Pemphigoid gestationis is a disease within the spectrum of BP with

an incidence of 0.2/100,000 inhabitants/year. It occurs concomitantly

with pregnancy, chorionic carcinoma, or bladder mole. The skin

lesions usually disappear spontaneously after childbirth but may

recur with a new pregnancy, perimenstrually, or with hormonal

contraception. In addition to antipruritic treatment, therapy consists

of high-potency topical glucocorticosteroids and may be escalated to

systemic treatment with glucocorticosteroids (23). Skin lesions can also

be observed in 10% of newborns due to placental transfer of maternal

BP180 antibodies (24). Patients should refrain from hormonal

contraceptives in the future to avoid disease recurrence. As BP180 is

present in placental ectodermal chorionic and amniotic epithelium,

pemphigoid gestationis may lead to placental insufficiency and preterm

delivery or small-for-date babies (25). In our case, the patient already

had pemphigoid gestationis during her second pregnancy, which was

then misdiagnosed as polymorphous eruption in pregnancy.

Juvenile pemphigoid is a very rare disease with less than 100

described cases (26). Frequent acral involvement with self-limiting

course and remission within 12 months is common (27). The

relevant autoantibodies may be transferred from the mother via

the placenta with clinically manifest or latent BP. These antibodies

will disappear over the course of weeks to a few months after birth,

necessitating only symptomatic, mainly topical treatment.

Alternatively, autochthonous BP may be present with long-lasting

disease and persistent autoantibodies requiring continued systemic

immunosuppressive treatment.

The presented case series (Table 1) underline that BP should

always be considered as an important differential diagnosis when it

comes to blistering skin lesions regardless of the patient’s age

and conditions.
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Apart from the most common type of BP, other manifestations

and disease subsets are encountered. These cases highlight the

various rare manifestations of pemphigoid disease that first need

to be recognized and treated accordingly.
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TABLE 1 Overview table (IIF= indirect immunofluorescence, DIF= direct immunofluorescence).

classification
immunological

features clinical presentation therapy

1.
case

bullous
pemphigoid

BP180 antibodies
BP230 antibodies
IIF: linear IgG fluorescence along
BMZ (monkey oesophagus)
DIF: linear IgG & C3
immunofluorescence along BMZ

multiple erythematous, partly excoriated papules,
blisters, erosions disseminated on the entire skin

1. prednisolone + dapsone
2. prednisolone + azathioprine
1. & 2. were discontinued due to side effects
3. IVIGs + mycophenolate mofetil,
prednisolone
topically: clobetasol proprionate cream

2.
case

paraneoplastic
bullous

pemphigoid

BP180 antibodies
linear C3 immunofluorescence
along BMZ

multiple blisters, wheals and erosions on the trunk
and extremities

1. prednisolone + dapsone (stopped by
patient himself)
2. prednisolone + mycophenolate mofetil
(stopped by patient himself)
3. dapsone
4. excision of adenocarcinoma of the colon
topically: mometasone furoate cream

3.
case

pemphigoid
gestationis

BP180 antibodies
linear C3 immunofluorescence
along BMZ

widespread urticarial skin lesions on her trunk
including the periumbilical region

Prednisolone topically: methylprednisolone
aceponate cream

4.
case

juvenile
bullous

pemphigoid

BP180 antibodies
linear C3 immunofluorescence
along BMZ

multiple wheals and small erosions on his trunk and
extremities

1. prednisolone
2. IVIGs
3. rituximab topically: prednicarbate cream
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2. Bağcı IS, Horváth ON, Ruzicka T, Sárdy M. Bullous pemphigoid. Autoimmun Rev
(2017) 16(5):445–55. doi: 10.1016/j.autrev.2017.03.010

3. Schmidt E, Zillikens D. Pemphigoid diseases. Lancet (2013) 381:320–32. doi:
10.1016/S0140-6736(12)61140-4

4. Tomayko MM, Damsky W, Fathy R, McMahon DE, Turner N, Valentin MN, et al.
Subepidermal blistering eruptions, including bullous pemphigoid, following COVID-19
vaccination. J Allergy Clin Immunol (2021) 148(3):750–1. doi: 10.1016/j.jaci.2021.06.026

5. Dell'Antonia M, Anedda S, Usai F, Atzori L, Ferreli C. Bullous pemphigoid
triggered by COVID-19 vaccine: rapid resolution with corticosteroid therapy. Dermatol
Ther (2022) 35(1). doi: 10.1111/dth.15208

6. Young J, Mercieca L, Ceci M, Pisani D, Betts A, Boffa M. A case of bullous
pemphigoid after the SARS-CoV-2 mRNA vaccine. J Eur Acad Dermatol Venereology
(2022) 36(1):e13. doi: 10.1111/jdv.17676

7. Kridin K, Schonmann Y,Weinstein O, Schmidt E, Ludwig RJ, Cohen AD. The risk
of COVID-19 in patients with bullous pemphigoid and pemphigus: A population-
based cohort. J Am Acad Dermatol (2021) 85(1):79–87. doi: 10.1016/j.jaad.2021.02.087

8. Birabaharan M, Kaelber DC, Orme Cm, Paravar T, Karris MY. Evaluating risk of
bullous pemphigoid after mRNA COVID-19 vaccination. Br J Dermatol (2022) 187
(2):271–3. doi: 10.1111/bjd.21240

9. Kasperkiewicz M. COVID-19 outbreak and autoimmune bullous diseases: A
systematic review of published cases. J Am Acad Dermatol (2021) 84(2):563–8.
doi: 10.1016/j.jaad.2020.08.012

10. Kasperkiewicz M, Strong R, Mead K, Yale M, Zillikens D, Woodley DT, et al.
COVID 19 vaccine acceptance and hesitancy in patients with immunobullous diseases:
a cross-sectional study of the International Pemphigus and Pemphigoid Foundation. Br
J Dermatol (2022) 186(4):737–9. doi: 10.1111/bjd.20906

11. Kasperkiewicz M, Schmidt E, Amagai M, Fairley JA, Joly P, Murrell DF, et al.
Updated international expert recommendations for the management of autoimmune
bullous diseases during the COVID-19 pandemic. J Eur Acad Dermatol Venereol (2021)
35(7):e412–4. doi: 10.1111/jdv.17207

12. Kasperkiewicz M, Woodley DT. Association between vaccination and
autoimmune bullous diseases: A systematic review. J Am Acad Dermatol (2022) 86
(5):1160–4. doi: 10.1016/j.jaad.2021.04.061

13. Kasperkiewicz M, Bednarek M, Tukaj S. Case report: circulating anti-SARS-
CoV-2 antibodies do not cross-react with pemphigus or pemphigoid autoantigens.
Front Med (2021) 8:807711. doi: 10.3389/fmed.2021.807711

14. PerssonM, Harman KE, Vinogradova Y, Langan SM, Hippisley-Cox J, Thomas KS,
et al. Incidence, prevalence and mortality of bullous pemphigoid in England 1998–2017: a
population-based cohort study. Br J Dermatol (2021) 184:68–77. doi: 10.1111/bjd.19022
15. Cole EF, Mustin DE, Feldman RJ. The effect of skin colour and Fitzpatrick skin
type on Bullous Pemphigoid Disease Area Index (BPDAI) scores. Br J Dermatol (2022)
187:606–7. doi: 10.1111/bjd.21648

16. Tamazian S, Simpson CL. Autoimmune bullous disease in skin of color: A case
series. JAAD Case Rep (2020) 6(11):1173–8. doi: 10.1016/j.jdcr.2020.08.035

17. Adelekun A, Onyekaba G, Lipoff JB. Skin color in dermatology textbooks: an
updated evaluation and analysis. J Am Acad Dermatol (2020) 84(1):194–6. doi: 10.1016/
j.jaad.2020.04.084

18. Kartan S, Shi VY, Clark AK, Chan LS. Paraneoplastic pemphigus and
autoimmune blistering diseases associated with neoplasm: characteristics, diagnosis,
associated neoplasms, proposed pathogenesis, treatment. Am J Clin Dermatol (2017) 18
(1):105–26. doi: 10.1007/s40257-016-0235-z

19. Endo Y, Kato M, Kitoh A, Kore-Eda S, Fukuda S, Hashimoto T, et al.
Pemphigoid without mucosal involvement showing autoantibodies against laminin-
332 g2 subunit. Br J Dermatol (2010) 163(5):1120–2. doi: 10.1111/j.1365-
2133.2010.09922.x

20. Sadler E, Lazarova Z, Sarasombath P, Yances KB. A widening perspective
regarding the relationship between anti-epiligrin cicatricial pemphigoid and cancer. J
Dermatol Sci (2007) 47:1–7. doi: 10.1016/j.jdermsci.2007.02.012

21. Ong E, Goldacre R, Hoang U, Sinclair R, Goldacre M. Associations between
bullous pemphigoid and primary Malignant cancers: an English national record linkage
study, 1999–2011. Arch Dermatol Res (2014) 306:75–80. doi: 10.1007/s00403-013-
1399-5

22. Schmidt E, Sticherling M, Sárdy M, Eming R, Goebeler M, Hertl M, et al. S2k-
Leitlinie zur Therapie des Pemphigus vulgaris/foliaceus und des bullösen Pemphigoids:
2019 Update. J Dtsch Dermatol Ges (2020) 18(5):516–27. doi: 10.1111/ddg.14097_g

23. Sadik CD, Lima AL, Zillikens D. Pemphigoid gestationis: Toward a better
understanding of the etiopathogenesis. Clinics Dermatol (2016) 34(3):378–82. doi:
10.1016/j.clindermatol.2016.02.010

24. Jiao HN, Ruan YP, Liu Y, Pan M, Zhong HP. Diagnosis, fetal risk and treatment
of pemphigoid gestationis in pregnancy: A case report. World J Clin cases (2021) 9
(34):10645–51. doi: 10.12998/wjcc.v9.i34.10645

25. Ambros-Rudolph CM, Sticherling M. [Specific dermatoses of pregnancy]. Der
Hautarzt; Z fur Dermatologie Venerologie und verwandte Gebiete (2017) 68(2):87–94.
doi: 10.1007/s00105-016-3922-z

26. Kong YL, Lim YL, Chandran NS. Retrospective study on autoimmune blistering
disease in paediatric patients. Pediatr Dermatol (2015) 32(6):845–52. doi: 10.1111/
pde.12684

27. Reis-Filho E, Silva T, Aguirre L, Reis CMS. Bullous pemphigoid in a 3-month-
old infant: case report and literature review of this dermatosis in childhood. Anais
Brasileiros Dermatologia (2013) 88:961–5. doi: 10.1590/abd1806-4841.20132378
frontiersin.org

https://doi.org/10.1111/ddg.13637
https://doi.org/10.1016/j.autrev.2017.03.010
https://doi.org/10.1016/S0140-6736(12)61140-4
https://doi.org/10.1016/j.jaci.2021.06.026
https://doi.org/10.1111/dth.15208
https://doi.org/10.1111/jdv.17676
https://doi.org/10.1016/j.jaad.2021.02.087
https://doi.org/10.1111/bjd.21240
https://doi.org/10.1016/j.jaad.2020.08.012
https://doi.org/10.1111/bjd.20906
https://doi.org/10.1111/jdv.17207
https://doi.org/10.1016/j.jaad.2021.04.061
https://doi.org/10.3389/fmed.2021.807711
https://doi.org/10.1111/bjd.19022
https://doi.org/10.1111/bjd.21648
https://doi.org/10.1016/j.jdcr.2020.08.035
https://doi.org/10.1016/j.jaad.2020.04.084
https://doi.org/10.1016/j.jaad.2020.04.084
https://doi.org/10.1007/s40257-016-0235-z
https://doi.org/10.1111/j.1365-2133.2010.09922.x
https://doi.org/10.1111/j.1365-2133.2010.09922.x
https://doi.org/10.1016/j.jdermsci.2007.02.012
https://doi.org/10.1007/s00403-013-1399-5
https://doi.org/10.1007/s00403-013-1399-5
https://doi.org/10.1111/ddg.14097_g
https://doi.org/10.1016/j.clindermatol.2016.02.010
https://doi.org/10.12998/wjcc.v9.i34.10645
https://doi.org/10.1007/s00105-016-3922-z
https://doi.org/10.1111/pde.12684
https://doi.org/10.1111/pde.12684
https://doi.org/10.1590/abd1806-4841.20132378
https://doi.org/10.3389/fimmu.2023.1272742
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Case Report: The many faces of bullous pemphigoid
	Introduction
	Case histories
	Discussion
	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


