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Abstract
A rapidly progressive and crescentic IgAnephropathy (IgAN) is uncommon, but it has a high riskof progression to end-stage renal
disease and variable response to immunosuppression. The importance of a positive anti-neutrophil cytoplasmic antibody
(ANCA) serology in this group of patients is not fully understood but may have prognostic significance. On the other hand,
there is growing evidence of the role of complement in the pathogenesis of IgAN, especially in cases of crescentic IgAN.
Therapies directed against the complement system are a potential and rational therapeutic approach. In this issue, two
clinical studies of crescentic IgAN are presented. The first work, is a retrospective case–control study describing clinical
presentation, histological findings and response to treatment of crescentic IgAN/positive ANCA patients, comparing them with
IgAN/negative ANCA patients and ANCA vasculitis patients. The second is a case report showing the effect of eculizumab, a
humanized monoclonal antibody that is a terminal cascade complement inhibitor, as salvage therapy for crescentic IgAN
resistant to conventional immunosuppression. Both studies broaden our approach to patients with aggressive forms of IgAN.
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Introduction
IgA nephropathy (IgAN) is themost common primary glomerulo-

nephritis in theWesternworld [1, 2]. Gross haematuria bouts pre-

ceded by an upper respiratory infection, hypertension and

proteinuria and microhaematuria of variable degrees are the

most characteristic clinical findings. Dominant or co-dominant

mesangial deposits of IgA, with IgG and C3, are the typical find-

ings in renal biopsy immunofluorescence [3]. It is believed that

repeated exposure to environmental factors (viruses, bacteria,

etc.) causes overstimulation of B-cell subsets in the tonsils,

bone marrow and intestinal lymphoid tissue, favouring the

production of IgA1 with deficient galactose residues [4]. This

circulating abnormally glycosylated IgA1 induces the synthesis

of autoantibodies and the formation of circulating immune com-
plexes, which are deposited in renalmesangiumcausing local in-
flammation and the appearance of proteinuria and haematuria
[5]. However, many of the mechanisms involved in the abnormal
glycosylation of IgA1 or in the different spectrum of clinical man-
ifestations remain unknown. Current guidelines recommend
treatment with renin-angiotensin-aldosterone system (RAAS)
blockers to reduce proteinuria, and in cases with persistent pro-
teinuria >1 g/day for >4–6 months in spite of optimized RAAS
blockade, a cycle of oral corticosteroids is advised. Aggressive im-
munosuppressive therapy, similar to that used in anti-neutrophil
cytoplasmic antibody (ANCA) vasculitis, with corticosteroids and
oral or intravenous cyclophosphamide followed by azathioprine
has been tried in rapidly progressive, crescentic forms of IgAN [6].
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The rate of IgANprogression is very variable, but after 25 years
of follow-up, 30–50% of patients develop end-stage renal disease
(ESRD) [7]. The presence of minimal (<500 mg/day) or no protein-
uria generally indicates a good long-term prognosis [8], whereas
hypertension is a contributing factor for the progression of renal
impairment. Acute kidney injury can accompany gross haema-
turia episodes; renal function recovery is usually observed after
the disappearance of macrohaematuria, but it can be incomplete
in elderly patients and in thosewith prolongedmacrohaematuria
bouts (>10 days) [9, 10].

A particularly rapid progression to ESRD has been reported in
a minority of IgAN patients (<10%) [11–13]. Histopathological
findings in these patients are in some instances reminiscent
of vasculitis, due to the presence of cellular/fibrous crescents,
fibrinoid necrosis and arteriolar damage [13, 14]. ANCA, mostly
ANCA-myeloperoxidase (MPO), have been found in a minority
of IgAN patients [15], even in patients showing no crescents in
renal biopsy [16]. Given the relationship of IgAN with Henoch–
Schönlein purpura, it has been suggested that crescents in a
patientwith biopsy-proven IgAN could be interpreted as a limited
form of renal vasculitis [17], but the true relevance and signifi-
cance of ANCA in the pathogenesis and course of ANCA-positive
IgAN patients are not yet fully defined.

The complement system in IgAN
Recent findings strongly indicate that the complement system
has a deep pathogenic influence in IgAN. Studies of genetic sus-
ceptibility have described loci that predispose to IgAN, as well as
mutations and polymorphisms in genes encoding factor H and
factor H–related proteins. Some of these polymorphisms appear
to be protective for the development of IgAN [18–20]. Serum levels
of C3 are usually normal or slightly decreased in most patients,
but deposits of C3 and C4d are found in a substantial proportion
of cases, suggesting that the alternative and the mannose–lectin
pathways are activated in IgAN [21]. Deposits of C4d in mesan-
gium [22] and C3d in peritubular cells [23] have been associated
with a more aggressive form of the disease. Studies in the
Japanese population have found that a serum IgA:C3 ratio >3:1
or 4:1 or high serum levels of C4 binding protein could have an
impact on prognosis [24, 25]. Toxic and pro-inflammatory sub-
stances released by red blood cells in the tubular lumen during
gross haematuria episodes activate the complement system, fur-
ther aggravating tubulointerstitial damage [26, 27]. Taken to-
gether, these findings strongly support a role for complement
activation in the pathogenesis and progression of IgAN. Figure 1
summarizes the main pathogenic mechanisms involved in renal
damage in IgAN.

In this issue of CKJ, two interesting papers regarding aggres-
sive and rare forms of IgAN are presented. In the first, Yang
et al. [28] describe the clinical and histological features, the re-
sponse to treatment and the renal outcomes of 20 IgAN patients
with positive serology for ANCA (ANCA+). Of 1729 IgAN patients
studied between 1997 and 2013 in whom ANCA serology was
available, 20 (1.2%)wereANCA+. This lowpercentage is in accord-
ance with previously published studies [15, 16]. One of the
strengths of the study is the comparison of IgAN/ANCA+, IgAN/
ANCA– and ANCA-associated vasculitis (AAV) patients. IgAN/
ANCA+ patients showed several similarities to AAV patients.
Compared with IgAN/ANCA– patients, IgAN/ANCA+ were older
and had worse baseline renal function, more lung and systemic
involvement and more fibrinoid necrosis in renal histology.
IgAN/ANCA+ patients also had a higher frequency of gross
haematuria than IgAN/ANCA– and AAV patients. Despite their

more aggressive presentation, IgAN/ANCA+ patients responded
better to immunosuppression than IgAN/ANCA– patients, with
a higher dialysis withdrawal post-immunosuppression (75 ver-
sus 0%, P = 0.01) and with a non-significant trend for less ESRD
at 6 months (0.77 versus 0.26 events/person/year, P = 0.09). At the
end of follow-up, no differences in renal outcomes were found.

The study also compared IgAN/ANCA+ and IgAN/ANCA–

patients showing crescents in renal biopsy, with a group of
crescentic non-IgAN/ANCA+ patients. Again, the number of
events (ESRD) at 6 months was lower in patients with crescentic
IgAN/ANCA+ when compared with crescentic IgAN/ANCA–

patients (0.31 versus 2.94 events/person/year, P = 0.015). This
poorer response to immunosuppressive therapy in patients
with crescentic IgAN/ANCA– had been shown by the same
group in a multicentre cohort study, the baseline serum creatin-
ine being the main predictor of renal prognosis [29].

The results of the study by Yang et al. suggesting that patients
with IgAN/ANCA+ are more responsive to immunosuppression
than IgAN/ANCA– patients had already been described in other
studies [15]. However, it should be considered that the percentage
of glomerular sclerosis was clearly higher in IgAN/ANCA–

patients than in the other groups (9.1 versus 3.6% for IgAN/
ANCA+ and 0% for AAV, P = 0.002), and the finding of extensive
glomerulosclerosis could have induced a more restrictive use
of immunosuppression in these patients. In fact, IgAN/ANCA–

patients received cyclophosphamide and corticoids less fre-
quently (64.9 versus 95% in patients IgA/ANCA+ and 95% for
patients with AAV). Proper adjustment by the degree of glomeru-
lar sclerosiswould have allowed amore proper assessment of the
benefits of immunosuppression. Other limitations of the study
are the absence of classification according to the type of ANCA
(PR3 or MPO) and the lack of information about changes in the le-
vels of ANCA, given that both of these have important prognostic
implications [30, 31]. Since gross haematuria was more frequent
in IgAN/ANCA+ patients, the recovery of renal function that usu-
ally follows the disappearance of gross haematuria may have in-
fluenced the apparent better response to immunosuppression in
this group. Adjustments according to the degree and duration of
haematuria have been desirable.

In spite of the retrospective nature of the study and the rela-
tively small number of patients, the adjusted comparison by the
presence of crescents, the two control groups (IgAN/ANCA– and
AAV) and the comparison between subgroups of patients with
crescents strengthen the interest of the study in comparison
with the anecdotal case reports and small series of patients
previously published [14]. If the coexistence of ANCA in IgAN pa-
tients represents overactivation of certain types of autoantibody-
producing B-cells, or a second independent disease, cannot be
elucidated in this type of study.

In another study, Ring et al. [32] described the case of a young
man with a Schönlein–Henoch purpura with crescents and
deposits of IgA, C3 and C4 in the renal biopsy, who presented
as a rapidly progressive glomerulonephritis (RPGN) resistant to
therapy with cyclophosphamide, steroids and plasmapheresis.
As rescue therapy, despite the lack of evidence of serological or
genetic abnormalities in the complement system, treatment
with eculizumab was initiated (4 weekly doses of 900 mg and a
final dose of 1200 mg). An improvement in renal function was
rapidly observed and cyclophosphamide was substituted by
azathioprine. A control biopsy at 11 months showed initial
signs of chronicity and some cellular crescents.

Due to the role of complement in the pathogenesis of IgAN,
anti-complement therapies could have a place in the treatment
of IgAN, particularly in aggressive cases resistant to currently
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Fig. 1. Main pathogenic mechanisms involved in renal damage in IgA nephropathy. IgA, immunoglobulin A; IC, immune complex; PR3, proteinase-3; MPO,

myeloperoxidase.

Fig. 2. Current therapeutic alternatives for crescentic IgA nephropathy. ANCA, anti-neutrophil cytoplasmic antibody; AZA, azathioprine; CS, corticosteroids;

IgA, immunoglobulin A nephropathy; MMF, mycophenolate mofetil; PE, plasma exchange; RTX, rituximab.
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recommended therapies [6]. Positive responses to eculizumab
have been reported in complement-mediated glomeruloneph-
ritis [33, 34], and the effectiveness of blocking C5a receptors in
ANCA vasculitis is now being evaluated by clinical trials [35]. In
all these diseases, abnormal activation of complement plays an
important role as initiator and amplifier of kidney damage [36–
38]. Serum levels of C5b-9 complex, a promising biomarker to
monitor complement activation and the response to eculizumab
in atypical haemolytic uremic syndrome cases [39], were not
measured in this case. Whether the improvement in renal func-
tion may have been more complete and sustained with longer
eculizumab treatment and ifmeasurement of serumC5b-9 levels
could contribute tomonitor both disease activity and response to
therapy are interesting questions that need further studies. How-
ever, the high cost of eculizumab therapy is an important factor
to be considered. Larger series of patients with longer follow-up
and, ideally, controlled clinical trials comparing eculizumabwith
other therapies in aggressive types of IgAN are needed. Only such
studiesmayoffer solid conclusions about the possible role of ecu-
lizumab in rapidly progressive IgAN. Figure 2 shows the current
therapeutic alternatives for crescentic IgAN.

(See related articles by Yang et al. Clinical features of IgA nephro-
pathy with serum ANCA positivity: a retrospective case–control
study. Clin Kidney J (2015) 8: 482–488 and by Ring et al. Use of ecu-
lizumab in crescentic IgA nephropathy: proof of principle and
conundrum? Clin Kidney J (2015) 8: 489–491.)

References
1. D’AmicoG. The commonest glomerulonephritis in theworld:

IgA nephropathy. Q J Med 1987; 245: 709–727
2. Nair R, Walker PD. Is IgA nephropathy the commonest

primary glomerulopathy among young adults in the USA?
Kidney Int 2006; 69: 1455–1458

3. Barratt J, Feehally J. IgA nephropathy. J Am Soc Nephrol 2005;
16: 2088–2097

4. Barratt J. Immunopathogenesis of IgAN. Semin Immunopathol
2007; 29: 427–443

5. Mestecky J, Tomana M, Moldoveanu Z et al. Role of aberrant
glycosilation of IgA1 in the pathogenesis of IgA nephropathy.
Kidney Blood Pres Res 2008; 31: 29–37

6. Kidney Disease: Improving Global Outcomes (KDIGO)
Glomerulonephritis Work Group. KDIGO clinical practice
guideline for glomerulonephritis. Kidney Int 2012; 2(Suppl):
139–274

7. Coppo R, D’Amico G. Factors predicting progression of IgA
nephropathy. J Nephrol 2005; 18: 503–512

8. Gutiérrez E, Zamora I, Ballarin JA et al. Long-termoutcomes of
IgA nephropathy presenting with minimal or no proteinuria.
J Am Soc Nephrol 2012; 23: 1753–1760

9. Gutiérrez E, González E, Hernández E et al. Factors that deter-
mine an incomplete recovery or renal function in macrohe-
maturia-induced acute renal failure in IgA nephropathy.
Clin J Am Soc Nephrol 2007; 2: 51–57

10. Martin-Cleary C, Moreno JA, Fernández B et al. Glomerular
haematuria, renal interstitial haemorrhage and acute kidney
injury. Nephrol Dial Transplant 2010; 25: 4103–4106

11. Rocatello D, Ferro M, Coppo R et al. Treatment of rapidly pro-
gressive IgA nephropathy. In: Clarkson A, Woodroffe A (eds).
IgA Nephropathy: Pathogenesis and Treatment. Basel: Karger,
1995, vol. 111, pp. 177–1483

12. Habib R, Niaudet P, LevyM. Schonlein-Henoch purpura neph-
ritis and IgAnephropathy. In: Tisher C, Brenner BM (eds). Renal

Pathology: with Clinical and Pathological Correlations, 2nd edn.
Philadelphia, PA: Lippincott, 1994, pp. 472–523

13. Habib R, Jennette JC. Immunoglobulin A nephropathy
and Henoch-Schonlein purpura. In: Fogo AB, Bruijn JA,
Cohen AH, Colvin RB, Jennette JC (eds). Fundamentals of
Renal Pathology. New York: Springer, 2006, pp. 61–69

14. Haas M, Jafri J, Bartosh SM et al. ANCA-associated crescentic
glomerulonephritis withmesangial IgA deposits. Am J Kidney
Dis 2000; 36: 709–718

15. Bantis C, Stangou M, Schlaugat C et al. Is presence of
ANCA in crescentic IgA nephropathy a coincidence or novel
clinical entity? A case series. Am J Kidney Dise 2010; 55:
259–268

16. Huang X, Wang Y, Xie L et al. IgA nephropathy with anti-
neutrophil cytoplasmic antibody seropositivity. Clin Nephrol
2015; 84: 156–164

17. Philibert D, Cattran D, Cook T. Clinicopathologic correlations
in IgA nephropathy. Semin Nephrol 2008; 28: 10–17

18. Gharavi AG, Kiryluk K, ChoiM et al. Genome-wide association
study identifies susceptibility loci for IgA nephropathy. Nat
Genet 2011; 43: 321–327

19. Kiryluk K, Li Y, Scolari F et al. Discovery of new risk loci for IgA
nephropathy implicates genes involved in immunity against
intestinal pathogens. Nat Genet 2014; 46: 1187–1196

20. Zhu L, Zhai Y-L, Wang F-M et al. Variants in complement
factor H and complement factor H-related protein genes,
CFHR3 and CFHR1, affect complement activation in IgA
nephropathy. J Am Soc Nephrol 2015; 26: 1195–1204

21. Oortwijn BD, Eijgenraam JW, Rastaldi MP et al. The role of
secretory IgA and complement in IgA nephropathy. Semin
Nephrol 2008; 28: 58–65

22. Espinoza M, Ortega R, Sánchez M et al. Association of C4d
deposition with clinical outcomes in IgA nephropathy. Clin J
Am Soc Nephrol 2014; 9: 897–904

23. Gherghiceanu M, Penescu M, Mandache E. The predictive
value of peritubular capillaries C3d deposition in IgA glomer-
ulonephritis. J Cell Mol Med 2005; 9: 143–152

24. Komatsu H, Fujimoto S, Hara S et al. Relationship between
serum IgA/C3 ratio and the progression of IgA nephropathy.
Intern Med 2004; 43: 1023–1028

25. Nakayama K, Ohsawa I, Maeda-Ohtani A et al. Prediction of
diagnosis of immunoglobulin A nephropathy prior to renal
biopsy and correlation with urinary sediment findings and
prognostic grading. J Clin Lab Anal 2008; 22: 114–119

26. Moreno JA, Marin-Cleary C, Gutiérrez E et al. AKI associated
with macroscopic glomerular hematuria: clinical and patho-
physiologic consequences. Clin J Am Soc Nephrol 2012; 7:
175–184

27. Frimat M, Tabarin F, Dimitrov JD et al. Complement activa-
tion by heme as secondary hit for atypical hemolytic uremic
syndrome. Blood 2013; 122: 282–292

28. Yang Y-z, Shi S-F, Chen Y-Q et al. Clinical features of IgA ne-
phropathy with serum ANCA-positivity: a retrospective
case–control study. Clin Kidney J 2015; 8: 482–488

29. LvJ, Yang Y, ZhangH et al. Prediction of outcomes in crescent-
ic IgA nephropathy in a multicenter cohort study. J Am Soc
Nephrol 2013; 24: 2118–2125

30. Hilhorst M, van Paasen P, Tervaert JW. Proteinase 3-ANCA
vasculitis versus myeloperoxidase-ANCA vasculitis. J Am
Soc Nephrol 2015; doi: 10.3109/08916934.2015.1027815

31. Terrier B, Saadoun D, Sène D et al. Antimyeloperoxidase
antibodies are a useful marker of disease activity in antineu-
trophil cytoplasmic antibody-associated vasculitis. Ann
Rheum Dis 2009; 68: 1564–1571

480 | Editorial Comment

C
L
IN

IC
A
L
K

ID
N
E
Y
JO

U
R
N
A
L



32. Ring T, Pedersen BB, Salkus G et al. Use of eculizumab in cres-
centic IgA nephropathy: proof of principle and conundrum?
Clin Kidney J 2015; 8: 489–491

33. Rousset-Rouviere C, Cailliez M, Garaix F et al. Rituximab fails
where eculizumab restores renal function in C3nef-related
DDD. Pediatr Nephrol 2014; 29: 1107–1111

34. CoppoR, Peruzzi L,AmoreA et al. Dramatic effectsof eculizumab
in a child with diffuse proliferative lupus nephritis resistant to
conventional therapy. Pediatr Nephrol 2015; 30: 167–172

35. Jayne DRW, Bruchfeld A, Schaier M et al. Phase 2 randomised
trial of oral C5a receptor antagonist CCX168 in ANCA-
associated renal vasculitis. Nephrol Dial Transplant 2014; 29
(Suppl 3): iii 27–29

36. LechM, Anders HJ. The pathogenesis of lupus nephritis. J Am
Soc Nephrol 2013; 24: 1357–1366

37. De Vriese AS, Sethi S, van Praet J et al. Kidney disease
caused by dysregulation of the complement alternative
pathway: an etiologic approach. J Am Soc Nephrol 2015; doi:
10.1681/ASN.2015020184

38. Xing GQ, Chen M, Liu G et al. Complement activation is in-
volved in renal damage in human antineutrophil cytoplas-
mic autoantibody associated pauci-immune vasculitis.
J Clin Immunol 2009; 29: 282–291

39. Bu F,MeyerNC, ZhangY et al. Soluble C5b-9 as a biomarker for
complement activation in atypical hemolytic uremic syn-
drome. Am J Kidney Dis 2015; 65: 968–969

Editorial Comment | 481

C
L
IN

IC
A
L
K

ID
N
E
Y
JO

U
R
N
A
L



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


