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Acute low back pain as
infusion-related reaction
to monoclonal antibodies

Pawel Majenka1*, Carmen Loquai2, Tilman Schöning3,
Alexander Enk1 and Jessica Hassel1

1Department of Dermatology and National Center for Tumor Diseases, University Hospital
Heidelberg, Heidelberg, Germany, 2Department of Dermatology, University Medical Center Mainz,
Mainz, Germany, 3Department of Pharmacy, University Hospital Heidelberg, Heidelberg, Germany
Monoclonal antibodies, such as PD-1 inhibitors, are increasingly used in various

cancers. Acute low back pain as infusion-related reaction (IRR) to monoclonal

antibodies is poorly described. We report a bicentric series of 10 cases of acute

low back pain due to administration of monoclonal antibodies directed against

PD-1/PD-L1 for skin cancer treatment in patients treated at University Hospital

Heidelberg and University Medical Center Mainz (Germany). The management of

IRR symptoms was immediate interruption of infusion and analgesia leading to

quick improvement and complete symptom relief in all patients. Our findings

suggest that the risk of developing low back pain as IRR is depending on the

concentration of the administered drug. Low back pain as IRR can be managed

by early interruption of infusion and by decreasing the infusion rate or

concentration in following administrations.
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Introduction

Monoclonal antibodies, such as programmed cell death protein 1 (PD-1) inhibitors, are

among the main therapeutic agents for treating melanoma and other cancer entities. Their

use can lead to long-term remission, but also risks generating adverse events including

infusion-related reactions (IRRs) (1). IRRs usually occur during or shortly after intravenous

administration of the drug and range from slight discomfort to life-threatening symptoms.

Among the heterogenous symptoms of IRRs to monoclonal antibodies low back pain is

described (2), however, there is little published information on this subject and the

physiologic correlate of the pain sensation remains unclear. We propose the hypothesis

that the acute low back pain is an ischemic pain due to intravascular cell aggregates in the

blood vessels.
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Materials and methods

We report a series of 10 cases of acute low back pain due to

administration of monoclonal antibodies directed against PD-1/

PD-L1 for skin cancer treatment (Table 1). Eight patients received

nivolumab for stage III (n = 4) and stage IV (n = 4) melanoma.

Nivolumab was administered as monotherapy or in combination

therapy with ipilimumab or relatlimab. One patient received

pembrolizumab for stage IV melanoma, another patient received

avelumab for stage IV merkel-cell carcinoma. The present study was

prepared in line with journal guidelines for Brief Research Reports

and the recommendations of the STROBE (Strengthening the

Reporting of Observational studies in Epidemiology) initiative.
Results

The median time from infusion start to the onset of low back

pain was 25 minutes (15-60 minutes). Apart from acute low back

pain in all patients (described as pain either in the central, kidney or

flank region) concomitant symptoms included abdominal pain (n =

2), pain radiating in the legs (n = 1) or the neck (n = 1). Pain

sensation was described as pulsating, colic like, cramping and

pressure. Routine laboratory assessment prior to therapy showed

in none of the patients irregularities. Serum concentration of total

IgE was in the normal range in 3 and slightly elevated in 2 patients

(#5, #7). Abdominal ultrasound imaging performed in one patient

(#3) showed no abnormalities. None of the patients showed either

any remarkable comorbidities predisposing to low back pain or a

history of acute low back pain in the past. The management of IRR

symptoms was immediate interruption of infusion and analgesia

leading to quick improvement and eventually within minutes

complete symptom relief in all patients. No steroid treatment or

antihistaminics were needed. In 5/10 patients infusions could be

resumed with a slower flow rate without reoccurrence of symptoms.

Few patients however developed a second (n = 5) or a third (n = 3)

onset of equal IRR symptoms in subsequent drug administrations,

in 3 cases (#2, #4, #8) even despite a reduction of the flow rate. Half

of the patients (n = 5) developed low back pain during the second

administration of the antibody. One patient (#6) showed an IRR to

the first administration of pembrolizumab after having reacted to

nivolumab already before.

The first case of acute low back pain as IRR to monoclonal PD-

1/PD-L1 directed antibodies we observed at our department dates

august 2017, whereas we did not observe a single case of infusion-

related low back pain in the previous years. After consulting with

our Department of Pharmacy we noticed that in the case of

nivolumab, just one month before the first onset of infusion-

related low back pain at our department, the concentration of the

active substance has been increased by volume reduction of the

carrier solution in the manufacturing process. In all cases

the substance was dissolved in sodium chloride 0.9%. All

administrations took place through an intravenous line

containing a sterile in-line filter with a pore size of 0.2 µm.

Concentrations before and after the shift were at all times within

the eligible range and thus lege artis. Even after the increase, the
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concentrations were still far away from the maximum dose of 10

mg/ml, which is allowed according to the prescribing information

of the drug. Despite being in the eligible range, the first cases of

infusion-related low back pain in our department occurred not until

the drug concentration had been increased. This suggests that the

risk of developing low back pain as IRR is depending on the

concentration of the administered drug. However, in none of

the patients we did intentionally change concentration, flow rate

or infusion volume just before the cycle during which the IRR

occurred for the first time.
Discussion

The pathophysiology of IRRs is heterogenous. Immediate and

nonimmediate hypersensitivity reactions (HSRs) to monoclonal

antibodies have been described (3), among them IRRs, which in

turn may be defined as symptoms experienced by patients during

the infusion or within 24 hours from the first administration of the

monoclonal antibody, although they appear most frequently from

10 minutes to 4 hours after beginning the administration. The

literature also distinguishes between different types of HSRs,

including IgE-mediated and non-IgE reactions, anaphylaxis,

allergic reactions and cytokine-release syndrome. Clinical

manifestations of these reactions vary and the symptoms of all

types of immunologically mediated infusion reactions overlap,

making it challenging for the clinician to identify the cause. As

there are IgE- and non-IgE-HSRs, we found it interesting to include

IgE-levels in our patients. IgE was slightly elevated only in two of

our patients (Table 1) which does not allow any conclusions.

Further investigation is needed for this matter. Besides flushing,

rash, dyspnea, chest pain and subjective distress, the symptom of

back pain is specifically listed among non-IgE type complement

activation-related pseudoallergy (CARPA) IRRs, which are caused

by several liposomal and micellar formulations, nanoparticles,

radiocontrast agents, and therapeutic antibodies and typically

occur within minutes after the start of the infusion. CARPA has

been reported as a HSR, “the symptoms of which fit into the

Coombs and Gell’s Type I category, which is not initiated or

mediated by pre-existing IgE antibodies but arises as a

consequence of activation of the complement system” (2). As

with all biologic agents, there is an inherent risk of developing

antidrug antibodies (ADAs) during repeated infusions. The

consequences of immunogenicity range from the absence of a

clinical effect to severe, life‐threatening events including infusion

reactions. However, there is no evidence that the incidence of HSRs

or IRRs is associated with the presence of antidrug antibodies

(ADAs) (4).

Our aim was to report a series of patients with acute low back

pain after administration of monoclonal antibodies specifically

directed against PD-1/PD-L1. All cases (n=10) that we observed

between the first appearance in 2017 and 2018 have been included

in the study. Interestingly, our case series shows that symptoms

appeared in patients having received different types of monoclonal

antibodies directed against PD-1/PD-L1 and symptoms did not

appear only after administration of a specific antibody like
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TABLE 1 Patient and treatment characteristics.
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Total
volume
(ml)

Concen-
tration
(mg/ml)

Mass
flow
(mg/
min)

Onset of
IR (min)

Administered
dosage until
IR (mg)

Measures which allowed con-
tinuation of therapy (without
IRR reoccurrence)

Total
IgE
(IU/
ml)

Best
tumor
response

57.7 1.33 2.56 30 77 none 22 PR

0 100 2.4/4.8 8/16 15 120/240 Infusion flow rate reduced by half 20 n.a.

56 1.07 2 23 46 none <1 PD

0 100 2.4/4.8 8/16 20 160/320 Infusion flow rate reduced by half ND n.a.

111.6 2.59 9.6 15 145 none 230 PR

59.5 1.59 1.58 45 71.1 none ND n.a.
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mab
)

100 4.8 8 30 240 none 121 PD

127 2.13 4.5 25 112.5 Infusion flow rate reduced by half ND PD

250 2.6 10.8 60 650 Infusion flow rate reduced by half ND CR

100 2.55 4.25 Unknown
(during
infusion)

Unknown Infusion flow rate reduced by half ND PD
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No Sex Age Diagnosis Treatment First IR Target Therapy
cycle

Total
infusion
time
(min)

Tota
dosa
(mg)

1 F 77 Stage IV
melanoma

Ipilimumab +
Nivolumab

Nivolumab 1
mg/kg

PD-1 2 30 77

2 M 54 Stage III
melanoma

Nivolumab (+/-
Ipilimumab)
CA209-915

Nivolumab 240
mg/480 mg

PD-1 Study
week 5

30 240/4

3 F 56 Stage IV
melanoma

Ipilimumab +
Nivolumab

Nivolumab 1
mg/kg

PD-1 2 30 60

4 M 53 Stage III
melanoma

Nivolumab (+/-
Ipilimumab)
CA209-915

Nivolumab 240
mg/480 mg

PD-1 Study
week 5

30 240/4

5 M 70 Stage IV
melanoma

Pembrolizumab Pembrolizumab
2mg/kg

PD-1 11 30 290

6 M 80 Stage IV
melanoma

Ipilimumab +
Nivolumab

Nivolumab 1
mg/kg

PD-1 2 60 95

7 M 51 Stage IV
melanoma

Nivolumab (+/-
Relatlimab)
CA224-047

Nivolumab 480
mg (+/-
Relatlimab 160
mg)

PD-1 2 60 480 (
Relat
160m

8 M 63 Stage III
melanoma

Nivolumab Nivolumab 3
mg/kg

PD-1 2 60 270

9 F 83 Stage IV
merkel-cell
carcinoma

Avelumab Avelumab 10
mg/kg

PD-L1 1 60 650

10 M 58 Stage III
melanoma

Nivolumab Nivolumab 3
mg/kg

PD-1 Unknown 60 255

IR, infusion reaction; PCDLBCL, primary cutaneous diffuse large B-cell lymphoma; n. a., not applicable; ND, not done.
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nivolumab. Nivolumab, pembrolizumab and avelumab are all

antibodies targeting PD-1/PD-L1 pathway, which makes them

somewhat comparable not only in mode of action but also in

spectrum of side effects. Thus, although these drugs are different

substances, they are from the same substance group. In contrast, we

have not seen similar reactions after administration of e.g. the

CTLA-4 antibody ipilimumab alone. However, the type of antibody

is different also: Nivolumab and pembrolizumab are IgG4

antibodies, whereas ipilimumab and avelumab are IgG1 type.

However, nivolumab was administered much more frequently

than pembrolizumab or avelumab in the centers participating in

the study at that time, which is probably the reason for having seen

more symptoms in patients who received nivolumab than in

patients who received pembrolizumab or avelumab.

Similar cases of acute devastating low back pain have also been

described during infusions of other agents such as amiodarone (5,

6). Petrou et al. observed the occurrence of epigastric and low back

pain without specific clinical signs of histamine secretion (lips

swelling, upper respiratory tract edema and skin manifestations)

and thus concluded that in their patients no classical anaphylaxis

was the case. As a physiologic correlate for the epigastric and low

back pain the authors propose a hypotensive response that results in

transient secondary mesenteric ischemia (5). Korantzopoulos et al.

discuss an allergic or idiosyncratic reaction as in their cases the

lumbar symptoms were accompanied with a pruritic rash in one

case and with presyncopal symptoms in another case (6).

Some publications discuss drug safety in the context of IRRs.

Choi et al. report a patient with hepatocellular carcinoma

successfully treated with pembrolizumab after experiencing an

IRR with flushing, dyspnea and back pain to nivolumab (7). In

our case (#6) however, the same IRR reoccurred after switching

from nivolumab to pembrolizumab. Rombouts et al. conclude from

their review on infusion reactions and infusion rates of monoclonal

antibodies that administration of certain antibodies (bevacizumab,

ipilimumab, low dose nivolumab, panitumumab and rituximab) in

an increased infusion rate as compared to the one stated by the

manufacturer is safe (8). Nevertheless, our observations suggest that

clinicians should alter infusion rates with care. Not only did we

observe symptom relief after slowing infusion rates in most patients,

but also we have seen higher rates of IRRs after increasing the

antibody concentration in the infusion while still being within the

limits stated by the manufacturer.

The cause of the side effect acute low back pain remains unclear.

We assume, that the observed clinical manifestations do not fall

within the category of typical immune reactions. Since dosage seems

to be a crucial factor, we believe that decreasing the infusion rate or

concentration presumably leads to less accumulation of

intravascular cell aggregates in blood vessels and thereby prevents

the development of ischemic pain sensations.

In conclusion, acute low back pain as IRR to monoclonal

antibodies is rare and the pathophysiology is not yet thoroughly

understood. The risk of severe infusion induced pain possibly

leading to therapy drop-out requires clinicians to pay attention to

such symptoms in the course of intravenous drug administration.

The onset of low back pain during or shortly after infusion, the

acute progression and the severity of symptoms support the
Frontiers in Oncology 04
diagnosis of an IRR. Our series suggests that low back pain as

IRR can be managed by early interruption of infusion and by

decreasing the infusion rate or concentration in following

administrations, while discontinuation of therapy is not strictly

required in most cases.
Data availability statement

The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be

directed to the corresponding author.
Ethics statement

The studies involving humans were approved by the

institutional review board of the Medical Faculty of the

Heidelberg University Hospital (approval number S-454/2015).

The studies were conducted in accordance with the local

legislation and institutional requirements. Written informed

consent for part icipation was not required from the

participants or the participants’ legal guardians/next of kin in

accordance with the national legislation and institutional

requirements. Written informed consent was not obtained from

the individual(s) for the publication of any potentially

identifiable images or data included in this article because the

ethical committee of the institutional review board of the Medical

Faculty of the Heidelberg University Hospital had agreed to the

retrospective analysis of routinely collected clinical data without

prior informed consent of patients.
Author contributions

PM and JH contributed to conception and design of the study.

PM, JH and CL organized the database. PM, JH and TS participated

in the final data analysis and interpretation. PM wrote the first draft

of the manuscript with input from other authors. All authors

contributed to manuscript revision, read, and approved the

submitted version.
Conflict of interest

CL received honoraria for advisory board, speakers fee and

travel reimbursement from Roche, Pierre Fabre, Novartis, MSD,

Merck, BMS, Sanofi, Biontech, Almirall Hermal, Sun Pharma,

Kyowa Kirin. AE has had a paid consulting role with MSD and

Lilly, and has received honoraria from Bristol-Myers Squibb, Biotest

and Novartis. JH has had a paid consulting role with Merck and

Amgen, and has received honoraria from Bristol-Myers Squibb,

Merck, Novartis, Roche and Pfizer.

The remaining authors declare that the research was conducted

in the absence of any commercial or financial relationships that

could be construed as a potential conflict of interest.
frontiersin.org

https://doi.org/10.3389/fonc.2023.1161818
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Majenka et al. 10.3389/fonc.2023.1161818
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated
Frontiers in Oncology 05
organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
References
1. Hofmann L, Forschner A, Loquai C, Goldinger SM, Zimmer L, Ugurel S, et al.
Cutaneous, gastrointestinal, hepatic, endocrine, and renal side-effects of anti-PD-1
therapy. Eur J Cancer (2016) 60:190–209. doi: 10.1016/j.ejca.2016.02.025

2. Caceres MC, Guerrero-Martín J, Pérez-Civantos D, Palomo-López P, Delgado-
Mingorance JI, Durán-Gómez N. The importance of early identification of infusion-
related reactions to monoclonal antibodies. Ther Clin Risk Manag (2019) 15:965–77.
doi: 10.2147/TCRM.S204909

3. Picard M, Galvao VR. Current knowledge and management of hypersensitivity
reactions to monoclonal antibodies. J Allergy Clin Immunol Pract (2017) 5(3):600–9.
doi: 10.1016/j.jaip.2016.12.001

4. Agrawal S, Statkevich P, Bajaj G, Feng Y, Saeger S, Desai DD, et al. Evaluation of
immunogenicity of nivolumab monotherapy and its clinical relevance in patients with
metastatic solid tumors. J Clin Pharmacol (2017) 57(3):394–400. doi: 10.1002/jcph.818
5. Petrou E, Iakovou I, Boutsikou M, Girasis C, Mavrogeni S, Pavlides G. Acute
epigastric and low back pain during amiodarone infusion; is it the drug or the vehicle to
blame? Heart Lung (2014) 43(1):60–1. doi: 10.1016/j.hrtlng.2013.09.005

6. Korantzopoulos P, Pappa E, Karanikis P, Kountouris E, Dimitroula V, Siogas K.
Acute low back pain during intravenous administration of amiodarone: a report of two
cases. Int J Cardiol (2005) 98(2):355–7. doi: 10.1016/j.ijcard.2004.01.001

7. Choi B, McBride A, Scott AJ. Treatment with pembrolizumab after
hypersensitivity reaction to nivolumab in a patient with hepatocellular carcinoma.
Am J Health Syst Pharm (2019) 76(21):1749–52. doi: 10.1093/ajhp/zxz189

8. Rombouts MD, Swart EL, Van Den Eertwegh AJM, Crul M. Systematic
review on infusion reactions to and infusion rate of monoclonal antibodies used
in cancer treatment. Anticancer Res (2020) 40(3):1201–18. doi: 10.21873/
anticanres.14062
frontiersin.org

https://doi.org/10.1016/j.ejca.2016.02.025
https://doi.org/10.2147/TCRM.S204909
https://doi.org/10.1016/j.jaip.2016.12.001
https://doi.org/10.1002/jcph.818
https://doi.org/10.1016/j.hrtlng.2013.09.005
https://doi.org/10.1016/j.ijcard.2004.01.001
https://doi.org/10.1093/ajhp/zxz189
https://doi.org/10.21873/anticanres.14062
https://doi.org/10.21873/anticanres.14062
https://doi.org/10.3389/fonc.2023.1161818
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Acute low back pain as infusion-related reaction to monoclonal antibodies
	Introduction
	Materials and methods
	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	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


