
Introduction

Rheumatoid arthritis (RA) is a multifactorial, chronic 

infl ammatory and immune-mediated syndrome that 

causes joint damage, but can in selected patients present 

with diff erent tissue and organ involvement [1]. Following 

the 2010 American College of Rheumatology/European 

League Against Rheumatism RA classifi cation criteria, an 

overall score ≥6/10 is needed for classifi cation of a patient 

as having RA [2]. However, these criteria should only be 

used if a clinical case of RA is likely; namely the patient 

should have at least one joint with a defi nite clinical 

synovitis, not explained by another disease.

Th e sensitivity of these criteria was recently measured 

to be higher than its precursor of 1987 while having a 

lower specifi city [3]. Notably, in RA chronic synovial 

tissue infl ammation and hyperplasia drive articular 

des truc tion and bone erosion, leading to functional 

decline and disability [4].

Biological disease-modifying antirheumatic drugs 

(DMARDs) target particular soluble extracellular 

mediators (that is, cytokines) or cell surface molecules 

(that is, CD20 or CD86) with high specifi city [5]. Con-

versely, conventional synthetic DMARDs usually act 

within cells, but nonetheless may also have specifi c 

targets such as that designed to target Janus kinases and 

constituting the fi rst targeted synthetic DMARD, named 

tsDMARD, following a proposed new nomenclature [6].

On the other hand, glucocorticoids (GCs), used for 

decades in the treatment of RA, are eff ective in relieving 

signs and symptoms of the disease and also interfere with 

radiographic progression, either as monotherapy or in 

combination with synthetic DMARDs [7]. An inadequate 

secretion of GCs from the adrenal gland, in relation to 

stress and infl am mation, seems to play an important role 

in the patho genesis and disease progression of RA. [7] As 

a matter of fact, in the most recent European League 

Against Rheumatism (EULAR) recommendations for the 

management of RA, low-dose GCs have been confi rmed 

as at least part of the initial treatment strategy (in 
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combination with one or more conventional synthetic 

DMARDs) for at least 6 months [8].

Understanding the anti-infl ammatory actions of 

glucocorticoids

Despite being among the most eff ective anti-infl am ma-

tory treatments for chronic infl ammatory diseases, the 

mechanisms by which GCs eff ect repression of infl am-

matory gene expression remain only incompletely under-

stood. Direct interaction of the GC receptor (nuclear 

receptor subfamily 3, group C, member 1 (NR3C1)) with 

infl ammatory transcription factors to repress transcrip-

tional activity – that is, transrepression – represents one 

mechanism of action. However, transcriptional activa-

tion – or transactivation – by the GC receptor (NR3C1) 

also represents an important mechanism of GC action.  

In addition, GCs rapidly and profoundly increase 

expression of multiple genes, many with properties 

consistent with the repression of infl ammatory gene 

expression [9]. On the other hand, RNA-binding proteins 

and microRNA play an important role in the 

pathophysiology of chronic infl ammation, and seem to 

have promising value as mechanisms conveying the anti-

infl ammatory eff ect of exogenous GCs [10].

In general, GCs provide inhibition of any infl ammatory 

process that seems to be dose dependent, and both a 

long-term genomic and a short-term nongenomic eff ect 

are recognized [11]. Of course, the known side eff ects of 

GCs are strongly dose dependent: the longer the therapy 

or the higher the dose, the more relevant the GC side 

eff ects appear [12]. Th e nomenclature for diff erent GC 

dosages is reported in Figure 1.

Genomic action of glucorticoids

As mentioned, and regarding the genomic action, GCs 

provide most of their eff ects using the cytosolic gluco-

corticoid receptor (cGR)  – being part of a multiprotein 

receptor complex also consisting of heat shock proteins 

and several kinases [13,14].

Since GCs are lipophilic, they are able to pass through 

the plasma membrane and interact with their distinct 

receptor within the cells. Of note, the 17-hydroxy, 

21-carbon steroid confi guration of GCs is the reason for 

their lipophilicity and the successive receptor binding, 

and is applicable to both prednisone and prednisolone 

and other GCs [15].

Following the GC binding to the cGR, the receptor-

associated proteins dissociate and the complex of GC/

cGR translocates into the nucleus, binding as a homo-

dimer to specifi c DNA binding sites, so-called GC 

response elements [13]. Th is genomic action, termed 

transactivation, leads to the synthesis of anti-infl am-

matory proteins (such as, for example, annexin (lipo-

cortin) 1, IκB, interleukin (IL)-10) as well as regulatory 

proteins, involved also in metabolism and various GC 

side eff ects. On the other hand, GC/cGR monomers are 

able to negatively interfere with transcription factors 

(genomic action termed transrepression) such as nuclear 

factor-κB, activator protein-1 and nuclear factor for 

activated T cells, as a consequence reducing the expres-

sion of proinfl ammatory proteins such as IL-1, IL-6 or 

tumor necrosis factor (TNF) alpha [16,17]. Interestingly, 

by decreasing TNFα synthesis, GCs probably lead to 

reduction of infl ammatory osteoporosis and joint 

erosions since TNF physiologically induces the produc-

tion of receptor activator of nuclear factor-κB ligand that 

appears to be involved in generation of joint erosions by 

activating osteoclasts [18].

In conclusion, transrepression and transactivation 

seem to provide the genomic anti-infl ammatory actions 

exerted especially by low-dose prednisone [19]. A low-

dose, modifi ed-release formulation of prednisone, ad-

minis tered in the evening, has been developed to counter 

the circadian rise in proinfl ammatory cytokine levels that 

contributes to disease activity and seems to not interfere 

with the hypothalamic–pituitary–adrenal (HPA) function 

[20,21]. Modifi ed-release prednisone might therefore 

repre sent the way to further optimize the DMARD 

activity exerted by low-dose GCs in RA [22].

Nongenomic action of glucocorticoids

Th e administration of prednisone, especially at high 

dosages, induces a rapid clinical improvement that is 

sometimes too fast to be explained by genomically 

mediated action, and the presence of nongenomic action 

is emphasized by the fact that the cGRs are completely 

occupied when administering 100 to 200  mg/day pred-

nisone [23,24] (Figure 1).

Th e proposed nongenomic action for mechanisms that 

are not cGR-mediated includes their specifi c interaction 

with the cGR  – resulting, for example, in nongenomic 

inhibition of arachidonic acid release  – and physio-

chemical interactions with cellular membranes, resulting 

in nongenomic compromising of ion cycling across the 

membranes and cell energy supply, and consequently 

immune/infl ammatory cell function [16,25]. Generally, 

the rapid nongenomic GC eff ects that appear quickly, 

from several seconds to minutes, seem to be obtained by 

three diff erent mecha nisms: physicochemical 

interactions with components of the cellular membranes 

(nonspecifi c nongenomic eff ects); membrane-bound GC 

receptor-mediated non genomic eff ects; and cGR-

mediated nongenomic eff ects [11,26]. Th e extraordinary 

wide range of GC actions can be explained by GC 

receptor presence in three cell com part ments: nucleus, 

cytoplasm, and plasma membrane (Figure 2).

Whereas the optimization of the genomic action (by 

low-dose administration) is achieved via GC nighttime 
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availability (modifi ed-release prednisone release around 

3:00  a.m.), by respecting the circadian rhythm of both 

endogenous GC synthesis and night activation of the 

immune/infl ammatory reaction, on the other hand the 

nongenomic action (high doses) should be obtainable at 

almost any time of the day when fast eff ects are required 

[27-30].

From the early steps to the more recent evidence 

for the use of low-dose glucocorticoids in RA

Th e introduction of GCs for treatment of RA in 1948 and 

the dramatic clinical responses in a report published in 

1949 originated the attribution of the Nobel Prize in 

Physiology and Medicine to Hench, Kendall and 

Reichstein. Interestingly, the Mayo Clinic group that 

discovered GCs recommended as early as 1955 that doses 

equivalent to 5 to 10 mg/day prednisone should be used 

in treatment of RA [31]. However, a dose of 20  mg/day 

prednisolone was used in clinical trials in 1960 (after GCs 

were available for treatment) to compare with aspirin, 

and while DMARD properties were well documented in 

RA patients, the conventional wisdom at that time was 

that low doses were not disease modifying (that is, did 

not decrease joint damage as assessed radiographically) 

[32,33].

Th erefore, by the late 1950s, oral GCs were considered 

appropriate in RA only for severe, potentially life-

threatening situations or as short-term bridging therapy 

while awaiting results of what was regarded as remission-

inducing DMARD therapy [34]. However, the fi rst 

clinical trial involving low-dose GCs was reported in the 

early 1960s, and compared the evening dose versus the 

morning dose [34]. Th e authors stated that their clinical 

practice of treating all patients with 7.5  mg/day or less 

was based on ‘observations made in the course of study-

ing the phenomenon of morning stiff ness’ [35,36].

In addition to the clinical effi  cacy of the low dose, the 

authors observed that overall 50% of RA patients 

preferred the evening dose and concluded that low-dose 

GC therapy (5  mg prednisolone) at night was more 

effi  cacious than the morning dose for management of 

most RA patients.

No clinical trials involving low-dose prednisone were 

performed until 19  years later when a well-performed, 

double-blind study was published in the early 1980s [37]. 

Th is study was very important since prednisone (5  mg/

day) was taken every morning and added to other drugs 

in 18 RA patients. Sixteen RA patients were given a 

placebo in this double-blind study. After 24  weeks, all 

patients were treated with placebo. Slight functional 

improvement was noted in the prednisone group during 

the 24-week period, but deterioration after switching to 

placebo was sustained for at least 8 weeks. Interestingly, 

progression of hand erosions occurred in one pred-

nisone-treated patient and in four controls. Th e authors 

concluded that low doses of prednisone may be useful as 

bridge therapy between nonsteroidal anti-infl ammatory 

therapy and use of DMARDs.

Figure 1. Relationship between diff erent glucocorticoid doses 

(prednisone equivalent milligrams), intensity of the therapeutic 

eff ect (arbitrary units), and genomic/nongenomic mechanism 

of action. Low-dose therapy, <7.5 mg/day; medium-dose therapy, 

7.5 up to 30 mg/day; high-dose therapy, 30 up to 100 mg/day; very 

high-dose therapy, >100 mg/day; pulse therapy, >250 mg/day for 

a few days [12]. *When administering 100 to 200 mg prednisone 

per day, all cytosolic glucocorticoid (GC) receptors are occupied 

(nongenomic action) [23].

Figure 2. Representation of major physicochemical 

glucocorticoid interactions with components of the cellular 

membrane. Membrane glucocorticoid receptor (mGR)-mediated 

nongenomic eff ects together with cytosolic glucocorticoid receptor 

(cGR)-mediated genomic eff ects on nuclear glucocorticoid response 

elements (GRE) (including inhibition of the nuclear factor-κB complex 

(NF-κB)) and resultant protein synthesis that can cause increased 

expression of regulatory – including anti-infl ammatory – proteins 

(transactivation) or decreased production of proinfl ammatory 

proteins (transrepression) [16]. GC, glucocorticoid; GR, glucocorticoid 

receptor.
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Today there is clear evidence that GC therapy, 

especially long-term, low-dose treatment, slows down 

radiographic progression by at least 50% when given to 

patients with early RA, thus satisfying the conventional 

defi nition of a DMARD [38]. In addition, long-term 

follow-up data suggest that treatment strategies which 

include GC therapy may favorably alter the disease 

course even after discontinuation of the GCs. Some 

recent studies such as the Better Anti-rheumatic 

Farmaco therapy (BARFOT) study, the Utrecht study, the 

Behandel Strategieen (BeSt) study and the oldest 

Combination Th erapy with RA (COBRA) study have now 

reported follow-up for more than 2 years [39-48]. More 

recently, inclusion of low-dose prednisone in a 

methotrexate-based treatment strategy for tight control 

in early RA improved patient outcomes [49].

In conclusion, is now possible to state there is clear 

evidence that low-dose, long-term GC therapy slows 

radiographic progression by at least 50% in treated early 

RA patients and therefore GCs exert disease-modifying 

eff ects [50-52].

The supplementary therapeutic DMARD role of 

low-dose glucocorticoids

Stressful/infl ammatory conditions activate the immune 

system and subsequently the HPA axis through the 

central and peripheral production of cytokines such as 

IL-6 and TNFα [53]. A relative adrenal hypofunction, as 

evidenced by inappropriately normal/low serum cortisol 

levels and reduced sulfated dehydroepiandrosterone 

sulphate serum levels, seems to play an important role in 

the pathogenesis of autoimmune/infl ammatory diseases 

such as RA as well as polymyalgia rheumatica [54,55]. On 

the other hand, chronic infl ammation represents a 

stimulus for the activation of the stress response system 

(in particular, adrenal gland) and, over the long term, a 

subclinical hypofunction of the adrenal glands.

Th e regular observation of reduced cortisol and adrenal 

androgen secretion during testing in RA patients not 

treated with GCs should therefore clearly be regarded as 

relative adrenal insuffi  ciency in the setting of a sustained 

infl ammatory process, as shown by high IL-6 levels [56]. 

Th e circadian changes in the metabolism or nocturnal 

secretion of endogenous GCs (reduction) observed in RA 

patients are responsible, in part, for the time-dependent 

changes that are observed in the infl ammatory response 

and related early morning clinical symptoms of the 

disease [57].

Melatonin, another circadian nocturnal hormone that 

is the secretory product of the pineal gland, has been 

implicated in the time-dependent RA infl ammatory 

reaction with eff ects that are opposite to those of GC. As 

a consequence, altered functioning of the HPA axis (early 

morning reduced cortisol production) and of the pineal 

gland (night increased melatonin production) found in 

RA patients seems to be important in the appearance and 

perpetuation of the clinical circadian symptoms of the 

disease [57].

Consistently, human proinfl ammatory cytokine pro-

duc tion (for example, TNFα, IL-6, IL-1) exhibits a diurnal 

rhythmicity with peak levels during the night and early 

morning, at a time when plasma cortisol is lowest and 

melatonin levels are highest [58]. In addition, the HPA 

axis with the major hormone cortisol and the sympathetic 

nervous system with epinephrine/nor epinephrine induce 

a shift from energy storage to energy utilization by 

inducing gluconeogenesis, glycogenolysis, and lipolysis 

[59]. Since both systems are activated during an acute 

infl ammatory process, they serve the body by provision 

of energy-rich substrates [60].

Th e clinical and biochemical improvement observed 

after GC therapy in patients with RA and polymyalgia 

rheumatica might thus be attributed to a direct 

dampening of proinfl ammatory factors as well as to the 

restoration of the steroid milieu, a sort of GC replacement 

therapy [61].

Conclusions

Although the Mayo Clinic group that discovered GCs 

already recommended in 1955 that doses equivalent to 5 

to 10 mg/day prednisone should be used in treatment of 

RA, much higher dosages have been employed for 

decades, until a recent reevaluation of low doses. GCs 

(low dose) during long-term treatment of RA provide 

most of their eff ects through a genomic action using the 

cGR and then interacting with the target genes that can 

result in increased expression of regulatory  – including 

anti-infl ammatory  – proteins (transactivation) or 

decreased production of proinfl ammatory proteins 

(trans repression). An inadequate secretion of GCs from 

the adrenal gland, in relation to chronic infl ammation, 

seems to play an important role in the pathogenesis and 

disease progression of RA. Long-term follow-up data 

now suggest that, especially in early RA patients, 

treatment strategies that include low-dose GC therapy 

(replacement therapy) – better if respecting the circadian 

endogenous production rhythm – may favorably alter the 

disease course, contributing to the DMARD action, and 

this eff ect persists even after their discontinuation 

[62,63].

Key messages

• Th e management of RA is primarily based on the use 

of DMARDs, mainly consisting of synthetic chemical 

compounds (synthetic DMARDs) and biological 

agents (biological DMARDs).

• An inadequate secretion of GCs from the adrenal 

gland, in relation to chronic infl ammation, seems to 
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play an important role in the pathogenesis and disease 

progression of RA [7].

• GC therapy, especially long-term, low-dose treatment 

(replacement therapy), slows down radiographic 

progression by at least 50% when given to patients with 

early RA, hence satisfying the conventional defi nition 

of a DMARD.

• GCs low-dose and long-term provide most of their 

eff ects through a genomic action using the cGR and 

then interacting with the target genes that can result in 

increased expression of regulatory  – including anti-

infl ammatory – proteins (trans activation) or decreased 

production of pro infl ammatory proteins (trans repression).

• Several long-term follow-up studies suggest that RA 

treatment strategies which include GC therapy may 

favorably alter the disease course even after their 

discontinuation.

• A low-dose, modifi ed-release formulation of predni-

sone, administered in the evening, has been developed 

to counteract the circadian rise in proinfl ammatory 

cytokine levels that contributes to disease activity and 

might represent the way to further optimize the 

DMARD activity exerted by GCs in RA.

Abbreviations

cGR, cytosolic glucocorticoid receptor; DMARD, disease-modifying 

antirheumatic drug; GC, glucocorticoid; HPA, hypothalamic–pituitary–adrenal; 

IL, interleukin; RA, rheumatoid arthritis; TNF, tumour necrosis factor.

Competing interests

MC received funds for clinical research from Horizon and Mundipharma. 

The other authors declare that they have no competing interests.

Author details
1Research Laboratory and Academic Division of Clinical Rheumatology, 

Department of Internal Medicine, University of Genova, Viale Benedetto XV 6, 

16132 Genova, Italy. 2Department of Rheumatology and Clinical Immunology, 

Charité – Universitätsmedizin Berlin, Charitéplatz 1, 10117 Berlin, Germany.

Declaration

This article has been published as part of Arthritis Research & Therapy Volume 16 

Suppl 2, 2014: At the interface between immunology and endocrinology 

in rheumatic diseases. The full contents of the supplement are available at 

http://arthritis-research.com/supplements/16/S2.

This supplement was proposed, developed and commissioned by Arthritis 

Research & Therapy and was funded by an educational grant from Horizon 

Pharma Inc. All published articles were independently prepared by the 

authors and have undergone peer review in accordance with the journal’s 

standard policies and processes. Horizon Pharma Inc had no input into 

the topics covered or the articles themselves. The Supplement Editor was 

appointed by the journal and declares that they have no competing interests.

Published: 13 November 2014

References

1. McInnes IB, O’Dell JR: State-of-the-art: rheumatoid arthritis. Ann Rheum Dis 

2010, 69:1898–1906.

2. Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham CO 3rd, Birnbaum 

NS, Burmester GR, Bykerk VP, Cohen MD, Combe B, Costenbader KH, Dougados 

M, Emery P, Ferraccioli G, Hazes JM, Hobbs K, Huizinga TW, Kavanaugh A, Kay J, 

Kvien TK, Laing T, Mease P, Ménard HA, Moreland LW, Naden RL, Pincus T, Smolen 

JS, Stanislawska-Biernat E, Symmons D, et al.: 2010 Rheumatoid arthritis 
classifi cation criteria: an American College of Rheumatology/European 

League Against Rheumatism collaborative initiative. Arthritis Rheum 2010, 

62:2569–2581.

3. Berglin E, Dahlqvist SR: Comparison of the 1987 ACR and 2010 ACR/EULAR 
classifi cation criteria for rheumatoid arthritis in clinical practice: a prospective 
cohort study. Scand J Rheumatol 2013, 42:362–368.

4. McInnes IB, Schett G: The pathogenesis of rheumatoid arthritis. N Engl J Med 

2011, 365:2205–2219.

5. Ceccarelli F, Perricone C, Trotta F, Cuomo G, Pellerito R, Bagnato G, Salaffi   F, 

Caporali R, Cutolo M, Galeazzi M, Fiocco U, Lapadula G, Bombardieri S, Bianchi G, 

Gorla R, Giardina AR, Gallo G, Giardino AM, Valesini G; Arpa Study Group: 

Remission in early, aggressive rheumatoid arthritis: a multicentre prospective 
observational Italian study ARPA (Artrite Reumatoide Precoce Aggressiva). 
Clin Exp Rheumatol 2013, 31:341–349.

6. Smolen JS, van der Heijde D, Machold KP, Aletaha D, Landewé R: Proposal for a 
new nomenclature of disease-modifying antirheumatic drugs. Ann Rheum Dis 

2014, 73:3–5.

7. Svensson B, Boonen A, Albertsson K, van der Heijde D, Keller C, Hafstrom I: Low-
dose prednisolone in addition to the initial disease-modifying antirheumatic 
drug in patients with early active rheumatoid arthritis reduces joint 
destruction and increases the remission rate: a two-year randomized trial. 
Arthritis Rheum 2005, 52:3360–3370.

8. Smolen JS, Landewé R, Breedveld FC, Buch M, Burmester G, Dougados M, Emery 

P, Gaujoux-Viala C, Gossec L, Nam J, Ramiro S, Winthrop K, de Wit M, Aletaha D, 

Betteridge N, Bijlsma JW, Boers M, Buttgereit F, Combe B, Cutolo M, Damjanov N, 

Hazes JM, Kouloumas M, Kvien Tk, Mariette X, Pavelka K, van Riel PL, Rubbert-Roth 

A, Scholte-Voshaar M, Scott DL, et al.: EULAR recommendations for the 
management of rheumatoid arthritis with synthetic and biological disease-
modifying antirheumatic drugs: 2013 update. Ann Rheum Dis 2014, 

73:492–509.

9. Newton R: Anti-infl ammatory glucocorticoids: changing concept. Eur J 

Pharmacol 2014, 724:231–236.

10. Stellato C: Posttranscriptional gene regulation: novel pathways for 
glucocorticoids’ anti-infl ammatory action. Transl Med UniSa 2012, 3:67–73.

11. Strehl C, Spies CM, Buttgereit F: Pharmacodynamics of glucocorticoids. Clin Exp 

Rheumatol 2011, 29(5 Suppl 68):S13–S18.

12. Buttgereit F, da Silva JA, Boers M, Burmester GR, Cutolo M, Jacobs J, Kirwan J, 

Kohler L, Van Riel P, Vischer T, Bijlsma JW: Standardised nomenclature for 
glucocorticoid dosages and glucocorticoid treatment regimens: current 
questions and tentative answers in rheumatology. Ann Rheum Dis 2002, 

61:718–722.

13. Almawi WY, Melemedjian OK: Molecular mechanisms of glucocorticoid 
antiproliferative eff ects: antagonism of transcription factor activity by 
glucocorticoid receptor. J Leukocyte Biol 2002, 71:9–15.

14. Pratt WB: The hsp90-based chaperone system: involvement in signal 
transduction from a variety of hormone and growth factor receptors. Proc Soc 

Exp Biol Med 1998, 217:420–434.

15. Jensen LB, Magnussson E, Gunnarsson L, Vermehren C, Nielsen HM, Petersson K: 

Corticosteroid solubility and lipid polarity control release from solid lipid 
nanoparticles. Int J Pharm 2010, 390:53–60.

16. Stahn C, Buttgereit F: Genomic and nongenomic eff ects of glucocorticoids. Nat 

Clin Pract Rheumatol 2008, 4:525–533.

17. Barnes PJ: Anti-infl ammatory actions of glucocorticoids: molecular 
mechanisms. Clin Sci 1998, 94:557–572.

18. Spies CM, Bijlsma JW, Burmester GR, Buttgereit F: Pharmacology of 
glucocorticoids in rheumatoid arthritis. Curr Opin Pharmacol 2010, 10:302–307.

19. Coutinho AE, Chapman KE: The anti-infl ammatory and immunosuppressive 
eff ects of glucocorticoids, recent developments and mechanistic insights. Mol 

Cell Endocrinol 2011, 335:2–13.

20. Alten R, Döring G, Cutolo M, Gromnica-Ihle E, Witte S, Straub R, Buttgereit F: 

Hypothalamus–pituitary–adrenal axis function in patients with rheumatoid 
arthritis treated with nighttime-release prednisone. J Rheumatol 2010, 

37:2025–2031.

21. Buttgereit F, Mehta D, Kirwan J, Szechinski J, Boers M, Alten RE, SuproniK J, 

Szombati I, Romer U, Witte S, Saag KG: Low-dose prednisone chronotherapy for 
rheumatoid arthritis: a randomised clinical trial (CAPRA-2). Ann Rheum Dis 

2013, 72:204–210.

22. Cutolo M, Iaccarino L, Doria A, Govoni M, Sulli A, Marcassa C: Effi  cacy of the 
switch to modifi ed-release prednisone in rheumatoid arthritis patients 
treated with standard glucocorticoids. Clin Exp Rheumatol 2013, 31:498–505.

23. Buttgereit F, Scheff old A: Rapid glucocorticoid eff ects on immune cells. Steroids 

2002, 67:529–534.

Cutolo et al. Arthritis Research & Therapy 2014, 16(Suppl 2):S1 
http://arthritis-research.com/content/16/S2/S1

Page 5 of 6



24. Duru N, van der Goes MC, Jacobs JW, Andrews T, Boers M, Buttgereit F, Caeyers N, 

Cutolo M, Halliday S, Da Silva JA, Kirwan JR, Ray D, Rovensky J, Severijns G, 

Westhovens R, Bijlsma JW: EULAR evidence-based and consensus-based 
recommendations on the management of medium to high-dose 
glucocorticoid therapy in rheumatic diseases. Ann Rheum Dis 2013, 

72:1905–1913.

25. Buttgereit F, Saag KG, Cutolo M, da Silva JA, Bijlsma JW: The molecular basis for 
the eff ectiveness, toxicity, and resistance to glucocorticoids: focus on the 
treatment of rheumatoid arthritis. Scand J Rheumatol 2005, 34:14–21.

26. Song IH, Buttgereit F: Non-genomic glucocorticoid eff ects to provide the basis 
for new drug developments. Mol Cell Endocrinol 2006, 246:142–146.

27. Cutolo M: Chronobiology and the treatment of rheumatoid arthritis. Curr Opin 

Rheumatol 2012, 24:312–318.

28. Cutolo M: Rheumatoid arthritis: circadian and circannual rhythms in RA. Nat 

Rev Rheumatol 2011, 7:500–502.

29. Strehl C, Spies CM, Buttgereit F: Pharmacodynamics of glucocorticoids. Clin Exp 

Rheumatol 2011, 29(5 Suppl 68):S13–S18.

30. Spies CM, Cutolo M, Straub RH, Burmester GR, Buttgereit F: Prednisone 
chronotherapy. Clin Exp Rheumatol 2011, 29(5 Suppl 68):S42–S45.

31. Polley HF, Slocumb CH, Ward LE, Hench PS. Recognition and treatment of 
patients with chronic hypercortisonism. Ann Rheum Dis 1955, 14:416–417.

32. Empire Rheumatism Council: Multi-centre controlled trial comparing cortisone 
acetate and acetyl salicylic acid in the long-term treatment of rheumatoid 
arthritis. Results up to one year. Ann Rheum Dis 1955, 14:353–367.

33. Empire Rheumatism Council: Multi-centre controlled trial comparing cortisone 
acetate and acetyl salicylic acid in the long-term treatment of rheumatoid 
arthritis. Results of three years treatment. Ann Rheum Dis 1957, 16:277–289.

34. de Andrade JR, McCormick JN, Hill AGS: Small doses of prednisolone in the 
management of rheumatoid arthritis. Ann Rheum Dis 1964, 23:158–162.

35. Pincus T, Cutolo M: Clinical trials documenting the effi  cacy of low-dose 
glucocorticoids in rheumatoid arthritis. Neuroimmunomodulation 2015, 

22:46-50.

36. Pincus T, Bijlsma JW, Braun J, Buttgereit F, Cutolo M: Low-dose glucocorticoids in 
rheumatic diseases: introduction. Clin Exp Rheumatol 2011, 29(5 Suppl 
68):S2–S4.

37. Harris ED, Jr, Emkey RD, Nichols JE, Newberg A: Low dose prednisone therapy in 
rheumatoid arthritis: a double blind study. J Rheumatol 1983, 10:713–721.

38. Bijlsma JW: Disease control with glucocorticoid therapy in rheumatoid 
arthritis. Rheumatology (Oxford) 2012, 51(Suppl 4):iv9–iv13.

39. Hafström I, Albertsson K, Boonen A, van der Heijde D, Landewé R, Svensson B; 

BARFOT Study Group: Remission achieved after 2 years treatment with low-
dose prednisolone in addition to disease-modifying anti-rheumatic drugs in 
early rheumatoid arthritis is associated with reduced joint destruction still 
present after 4 years: an open 2-year continuation study. Ann Rheum Dis 2009, 

68:508–513.

40. Jacobs JW, van Everdingen AA, Verstappen SM, Bijlsma JW: Follow up 
radiographic data on patients with rheumatoid arthritis who participated in a 
two-year trial of prednisone therapy or placebo. Arthritis Rheum 2006, 

54:1422–1428.

41. Klarenbeek NB, Guler-Yuksel M, van der Kooij SM, Han KH, Ronday HK, Kerstens PJ, 

Seys PE, Huizinga TW, Dijkmans BA, Allaart CF: The impact of four dynamic, 
goal-steered treatment strategies on the 5-year outcomes of rheumatoid 
arthritis patients in the BeSt sudy. Ann Rheum Dis 2011, 70:1039–1046.

42. van Tuyl LHD, Boers M, Lems WF, Landewe RB, Han H, van der Linden S, van de 

Laar M, Westhovens R, van Denderen JC, Westedt ML, Peeters AJ, Jacobs P, 

Huizinga TW, van de Brink H, Dijkmans BA, Voskuyl AE: Survival, comorbidities 
and joint damage 11 years after the COBRA combination therapy trial in early 
rheumatoid arthritis. Ann Rheum Dis 2010, 69:807–812.

43. Bakker MF, Jacobs JW, Welsing PM, Verstappen SM, Tekstra J, Ton E, Geurts MA, 

van der Werf JH, van Albada-Kuipers GA, Jahangier-de Veen ZN, van der Veen MJ, 

Verhoef CM, Lafeber FP, Bijlsma JW; Utrecht Rheumatoid Arthritis Cohort Study 

Group: Low-dose prednisone inclusion in a methotrexate-based, tight control 
strategy for early rheumatoid arthritis: a randomized trial. Ann Intern Med 2012, 

156:329–339.

44. Svensson B, Boonen A, Albertsson K, van der Heijde D, Keller C, Hafstrom I: Low-
dose prednisolone in addition to the initial disease-modifying antirheumatic 
drug in patients with early active rheumatoid arthritis reduces joint 
destruction and increases the remission rate: a two-year randomized trial. 
Arthritis Rheum 2005, 52:3360–3370.

45. van Everdingen AA, Jacobs JW, Siewertsz Van Reesema DR, Bijlsma JW: Low-dose 
prednisone therapy for patients with early active rheumatoid arthritis: clinical 

effi  cacy, disease-modifying properties, and side eff ects: a randomized, 
double-blind, placebo-controlled clinical trial. Ann Intern Med 2002, 136:1–12.

46. Goekoop-Ruiterman YPM, Vries-Bouwstra JK, Allaart CF, van Zeben D, Kerstens PJ, 

Hazes JM, Zwinderman AH, Ronday HK, Han KH, Westedt ML, Gerards AH, van 

Groenendael JH, Lems WF, van Krugten MV, Breedveld FC, Dijkmans BA: Clinical 
and radiographic outcomes of four diff erent treatment strategies in patients 
with early rheumatoid arthritis (the BeSt study). A randomized, controlled 
trial. Arthritis Rheum 2005, 52:3381–3390.

47. Boers M, Verhoeven AC, Markusse HM, van de Laar MA, Westhovens R, van 

Denderen JC, van Zeben D, Dijkmans BA, Peeters AJ, Jacobs P, van den Brink HR, 

Schouten HJ, van der Heijde DM, Boonen A, van der Linden S: Randomised 
comparison of combined step-down prednisolone, methotrexate and 
sulphasalazine with sulphasalazine alone in early rheumatoid arthritis. Lancet 

1997, 350:309–318.

48. Landewé RB, Boers M, Verhoeven AC, Westhovens R, van de Laar MA, Markusse 

HM, van Denderen JC, Westedt ML, Peeters AJ, Dijkmans BA, Jacobs P, Boonen A, 

van der Heijde DM, van der Linden S: COBRA combination therapy in patients 
with early rheumatoid arthritis: long-term structural benefi ts of a brief 
intervention. Arthritis Rheum 2002, 46:347–356.

49. van Tuyl LHD, Boers M, Lems WF, Landewé RB, Han H, van der Linden S, van de 

Laar M, Westhovens R, van Denderen JC, Westedt ML, Peeters AJ, Jacobs P, 

Huizinga TW, van de Brink H, Dijmans BA, Voskuyl AE: Survival, comorbidities 
and joint damage 11 years after the COBRA combination therapy trial in early 
rheumatoid arthritis. Ann Rheum Dis 2010, 69:807–812.

50. Cutolo M, Chrousos GP, Pincus T: Special issue on glucocorticoid therapy in 
rheumatic diseases: introduction. Neuroimmunomodulation 2015, 22:3–5.

51. Pincus T, Sokka T, Castrejón I, Cutolo M: Decline of mean initial prednisone 
dosage from 10.3 to 3.6 mg/day to treat rheumatoid arthritis between 1980 
and 2004 in one clinical setting, with long-term eff ectiveness of dosages less 
than 5 mg/day. Arthritis Care Res (Hoboken) 2013, 65:729–736.

52. Cutolo M, Buttgereit F, Straub RH: Regulation of glucocorticoids by the central 
nervous system. Clin Exp Rheumatol 2011, 29(5 Suppl 68):S-19–S-22.

53. Kanczkowski W, Alexaki VI, Tran N, Großklaus S, Zacharowski K, Martinez A, 

Popovics P, Block NL, Chavakis T, Schally AV, Bornstein SR. Hypothalamo-pituitary 
and immune-dependent adrenal regulation during systemic infl ammation. 
Proc Natl Acad Sci U S A 2013, 110:14801–14806.

54. Cutolo M, Foppiani L, Minuto F: Hypothalamic–pituitary–adrenal axis 
impairment in the pathogenesis of rheumatoid arthritis and polymyalgia 
rheumatica. J Endocrinol Invest 2002, 25(10 Suppl):19–23.

55. Cutolo M, Straub RH: Polymyalgia rheumatica: evidence for a hypothalamic–
pituitary–adrenal axis-driven disease. Clin Exp Rheumatol 2000, 18:655–658.

56. Cutolo M, Sulli A, Pizzorni C, Craviotto C, Straub RH: Hypothalamic–pituitary–
adrenocortical and gonadal functions in rheumatoid arthritis. Ann N Y Acad Sci 

2003, 992:107–117.

57. Cutolo M, Villaggio B, Otsa K, Aakre O, Sulli A, Seriolo B: Altered circadian rhythms 
in rheumatoid arthritis patients play a role in the disease’s symptoms. 
Autoimmun Rev 2005, 4:497–502.

58. Yoshida K, Hashimoto T, Sakai Y, Hashiramoto A: Involvement of the circadian 
rhythm and infl ammatory cytokines in the pathogenesis of rheumatoid 
arthritis. J Immunol Res 2014, 2014:282495.

59. Straub RH, Cutolo M, Buttegreit F, Pongratz G: Energy regulation and 
neuroendocrine-immune control in chronic infl ammatory diseases. J Intern 

Med 2010, 267:543–560.

60. Straub RH1, Buttgereit F, Cutolo M: Alterations of the hypothalamic–pituitary–
adrenal axis in systemic immune diseases – a role for misguided energy 
regulation. Clin Exp Rheumatol 2011, 29(5 Suppl 68):S23–S31.

61. Cutolo M: Hormone therapy in rheumatic diseases. Curr Opin Rheumatol 2010, 

22:257–263.

62. Spies CM, Cutolo M, Straub RH, Burmester GR, Buttgereit F: Prednisone 
chronotherapy. Clin Exp Rheumatol 2011, 29(5 Suppl 68):S42–S45.

63. Clarke LL, Jessop DS, Hunt LP, Straub RH, Perry MG, Kirwan JR: Alleviation of 
morning joint stiff ness by low-dose prednisone in rheumatoid arthritis is 
associated with circadian changes in IL-6 and cortisol. Int J Clin Rheumatol 2011, 

6:241–249.

doi:10.1186/ar4685
Cite this article as: Cutolo M, et al.: The supplementary therapeutic DMARD 
role of low-dose glucocorticoids in rheumatoid arthritis. Arthritis Research & 

Therapy 2014, 16(Suppl 2):S1.

Cutolo et al. Arthritis Research & Therapy 2014, 16(Suppl 2):S1 
http://arthritis-research.com/content/16/S2/S1

Page 6 of 6



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AgfaRotisSansSerif
    /AgfaRotisSansSerif-Bold
    /AgfaRotisSansSerifExtraBold
    /AgfaRotisSansSerif-Italic
    /AgfaRotisSansSerifLight
    /AgfaRotisSansSerifLight-Italic
    /Aharoni-Bold
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /Algerian
    /AllegroBT-Regular
    /AmerTypewriterITCbyBT-Medium
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArabicTypesetting
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ATNebraska
    /ATNebraskaBold
    /ATNebraskaBoldItalic
    /ATNebraskaItalic
    /ATToronto
    /ATTorontoBold
    /ATTorontoBoldItalic
    /ATTorontoItalic
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BalticSans
    /BankGothicBT-Medium
    /Barmeno-ExtraBold
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Bembo
    /Bembo-Bold
    /Bembo-BoldItalic
    /Bembo-Italic
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /Bliss-Bold
    /Bliss-Medium
    /Bliss-Regular
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /Brush445BT-Regular
    /BrushScriptMT
    /BrushScriptStd
    /Bulgarian-Ariel
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /CaslonFiveForty-Italic
    /CaslonFiveForty-Roman
    /CaslonThree-Roman
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Chiller-Regular
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommonBullets
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyOneAB
    /Copperplate-ThirtyTwoBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DaunPenh
    /DauphinPlain
    /David
    /David-Bold
    /Dax-Regular
    /Dax-RegularExpert
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /EngraversMT-Bold
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EurostileBold
    /EurostileRegular
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-LightOblique
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /FuturaTEE-BoldCond
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /Gautami
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /GiddyupStd
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Giovanni-Black
    /Giovanni-BlackItalic
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-BoldSC
    /Giovanni-Book
    /Giovanni-BookItalic
    /Giovanni-BookSC
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KaiTi
    /Kalinga
    /Kartika
    /KidsPlain
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /Latin725BT-Bold
    /Latin725BT-BoldItalic
    /Latin725BT-Italic
    /Latin725BT-Medium
    /Latin725BT-MediumItalic
    /Latin725BT-Roman
    /LatinExtraCondensedBT-Regular
    /LatinWidD
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-DemiBold
    /MaiandraGD-Italic
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Map-Symbols
    /Marlett
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftSansSerif
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Minion
    /MinionBlack
    /MinionBold
    /MinionBoldItalic
    /MinionItalic
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MinionSemibold
    /MinionSemiboldItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MonotypeSorts
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Web
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Condensed
    /MyriadWebPro-CondensedItalic
    /MyriadWebPro-Italic
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskerville-Roman
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewtextITCbyBT-Regular
    /NewtextITCbyBT-RegularItalic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuptialScript
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OfficinaSanITC-Book
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldOblique
    /Optima-Oblique
    /OratorStd
    /OratorStd-Slanted
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PoplarStd
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PosterBodoniBT-Roman
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Pronto
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /RockwellBoldCondensed
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /RockwellExtraBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RockwellLight
    /Rod
    /RosewoodStd-Regular
    /RussellSquareLT
    /RussellSquareLT-Oblique
    /ScriptMTBold
    /ScriptMT-Bold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /StencilStd
    /StoneSans
    /StoneSansItalic
    /StoneSerif
    /StoneSerif-Bold
    /StoneSerif-BoldItalic
    /StoneSerif-Italic
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /SyntaxBlack
    /SyntaxBold
    /SyntaxItalic
    /SyntaxRoman
    /SyntaxUltraBlack
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanMT-BoldCond
    /TimesNewRomanMT-Cond
    /TimesNewRomanMT-CondItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Medium
    /TwCenMT-MediumItalic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VermontLetPlain
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /AriosoBold
    /AriosoNormal
    /ChevaraNormal
    /ChevaraOutlineNormal
    /ChillerLetPlain
    /CongaBold
    /CongaNormal
    /ErasContourITC-Normal
    /HelmetBold
    /HelmetBoldItalic
    /HelmetCondensedBold
    /HelmetCondensedBoldItalic
    /HelmetCondensedItalic
    /HelmetCondensedNormal
    /HelmetItalic
    /HelmetNormal
    /LucidaSans-DemiOblique
    /LucidaSans-Oblique
    /StarBats
    /StarMath
    /TimmonsBold
    /TimmonsBoldItalic
    /TimmonsItalic
    /TimmonsNormal
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


