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INTRODUCTION
Chronic hepatitis C, which affects more than 170 million 
people in the world[1], may eventually lead to cirrhosis and/
or hepatocellular carcinoma. The main treatment for this 
intractable disease is interferon administration. Published 
guidelines recommend interferon-ribavirin combination 
therapy as a fi rst-line treatment[2]. Interferon is also used in 
the treatment of  other viral and neoplastic diseases.

Various adverse effects have been reported due to use 
of  interferon[3]. An infl uenza-like syndrome, characterized 
by fever, chills, myalgias, arthralgias, and headache, is 
the most common adverse effect. Toxicities of  the 
central nervous, hematopoietic, gastrointestinal, urinary, 
cardiovascular, musculoskeletal and endocrine systems 
have also been described. However, ocular toxicity was 
not reported before the use of  interferon for chronic 
hepatitis[3].

After the introduction of  interferon for the treatment 
of  hepatitis, retinal complications have been reported. 
Hayakawa et al showed that 17 of  43 patients developed 
retinopathy during interferon monotherapy. They also 
showed that the prevalence of  retinopathy was higher in 
patients with diabetes[4]. Subsequently, several papers have 
shown that a substantial proportion of  patients undergoing 
interferon monotherapy develop retinopathy[5-7]. However, 
the prevalence of  retinopathy is variable, which is 
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Abstract

AIM: To elucidate the frequency and risk factors for 
retinopathy in patients with chronic hepatitis C who are 
treated by interferon-ribavirin combination therapy.

METHODS: We prospectively analyzed 73 patients 
with histologically confirmed chronic hepatitis C, who 
underwent combination therapy for 24 wk. Optic fundi 
were examined before, and 2, 4, 12 and 24 wk after the 
start of combination therapy.

RESULTS: Fourteen patients (19%) developed retinopa-
thy, which was initially diagnosed by the appearance of a 
cotton wool spot in 12 patients. Retinal hemorrhage was 
observed in 5 patients. No patient complained of visual 
disturbance. Retinopathy disappeared in 9 patients (64%) 
despite the continuation of combination therapy. Howev-
er, retinopathy persisted in 5 patients with retinal hemor-
rhage. A comparison of the clinical background between 
the groups with and without retinopathy showed no sig-
nifi cant differences in age, gender, viral genotype, RNA 
level, white blood cell count, platelet count, prothrombin 
time, complications by diabetes mellitus or hypertension, 
or pretreatment arteriosclerotic changes in the optic fun-
di. However, multiple logistic regression analysis revealed 
that complication by hypertension was observed with a 
high frequency in the group with retinopathy (P  = 0.004, 
OR = 245.918, 95% CI = 5.6-10786.2).

RAPID COMMUNICATION
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presumably attributed to the difference in the treatment 
regimen and/or background of  patients.

As mentioned above, interferon-ribavirin combination 
therapy has become the standard treatment for chronic 
hepatitis C. Results from recent studies have suggested that 
the prevalence of  retinopathy associated with combination 
therapy may be higher than that associated with interferon 
monotherapy, which should be further investigated[8-10].

In spite of  the high prevalence, risk factors for 
interferon-associated retinopathy are still unclear. Diabetes 
mellitus and the patients’ age were reported to be possible 
risk factors for retinopathy associated with interferon 
monotherapy[4]. In interferon-ribavirin combination 
therapy, diabetes, hypertension[8], and response to 
treatment[10] were considered possible risk factors. 
However, the results are not conclusive because of  the 
small number of  patients examined.

The aim of  the present study is to elucidate the preva-
lence and risk factors for retinopathy associated with inter-
feron-ribavirin combination therapy.

MATERIALS AND METHODS 
Patients
Seventy-three consecutive patients with histologically 
confi rmed chronic hepatit is C (47 males and 26 females; 
median age, 53.4 years; ranges 26-73 years) were enrolled 
in this study from 2002 to 2004. The clinical backgrounds 
of  the enrolled patients are shown in Table 1. All 
patients were treated with recombinant interferon α-2b 
(Intron A, Schering-Plough, Kenilworth, NJ, USA) and 
ribavirin (Rebetol; Schering-Plough, Kenilworth, NJ, 
USA) combination therapy. All the patients were treated 
daily with interferon α-2b at 6 MU for 2 wk followed by 
three times a wk treatment with interferon α-2b at 6 MU 
for 22 wk in combination with ribavirin. Ribavirin was 
given orally twice a day at a total daily dose of  600 mg 
for patients who weighed 60 kg or less and 800 mg for 
the remaining patients who weighed more than 60 kg for 
24 wk. 

All patients were assessed to determine the safety, tol-
erance, and effi cacy of  the treatment at the end of  wk 1, 
2, 4, and every 4 wk during the treatment. After the treat-
ment was completed, patients were followed up on wk 4, 
8, 12, and 24. The primary end point was indicated by a 
sustained loss of  detectable HCV-RNA at 24 wk after the 
treatment.

Methods 
Optic fundi were examined before, and 2, 4, 12 and 24 wk 
after the start of  combination therapy. Ophthalmological 
examinations were carried out before the star t of  
treatment and 2, 4, 12 and 24 wk after the start of  
treatment until the completion of  treatment or until 
the retinopathy disappeared. Fundus photographs were 
taken for documentation and comparison when retinal 
abnormalities were detected.

Informed consent was obtained from each patient. The 
study protocol conformed to the ethical guidelines of  the 
1975 Declaration of  Helsinki and was approved by the 
Ethics Committees of  our institutions.

RESULTS
Before the start of  the combinaiton therapy, one patient 
had scars from laser coagulation of  a previous interferon-
associated retinopathy and another patient had retinal 
central vein occlusion. Arteriosclerotic changes of  the 
optic fundi were observed in 12 patients.

After the start of  interferon-ribavirin combination 
therapy, 14 out of  73 patients (19%) developed retinopathy. 
The clinical profiles and laboratory data of  the patients 
with and without retinopathy are shown in Table 1.

We compared the characteristics of  patients who 
developed retinopathy and those who did not. The two 
groups showed no statistical differences in age, gender, 
subtype of  virus, RNA level, white blood cell count, 
platelet count, prothrombin time before treatment or 
prevalence of  pretreatment fundic arteriosclerotic changes. 
The patients with retinopathy were more frequently 
complicated by hypertension (P = 0.004) (Table 1).

Logistic regression analysis of  factors affecting 
retinopathy was also carried out. Hypertension was found 
to be a factor for predicting retinopathy (Table 2).

Table 3 shows the optic fundi findings of  the 14 
patients with retinopathy. Retinopathy was initially 
diagnosed by the appearance of  a cotton wool spot in 12 
patients. In three of  the 12 patients, retinal hemorrhage 
was also observed simultaneously or sequentially. Two of  
the 14 patients who developed retinopathy were diagnosed 
by retinal hemorrhage without a cotton wool spot. No 
patient complained of  the visual disturbance.

Total Retinopathy
(+)

Retinopathy 
(-)

Patients
  Number 73 14 59
  Age (yr) 53.4 ± 10.9 56.3 ± 10.5 52.8±38.6
  Gender (M/F) 47/26 10/4 37/22
  Hypertension (Yes/No)a 15/58 5/8 10/49
  Diabetes mellitus (Yes/No) 2/71 1/13 1/58

Peripheral blood count
  Platelet count (×104/mm3) 15.3 ± 6.0 12.5 ± 10.5 15.9 ± 38.6
  White blood cell 
  (×103/mm3)

46.9 ± 12.6 46.5 ± 13.0 48.6 ± 10.9

  Hemoglobin (×g/dL) 14.0 ± 1.3 14.0 ± 1.0 14.0 ± 1.4
  Prothrombin time (%) 90.2 ± 13.3 87.1 ± 13.3 90.8 ± 13.3
  ALT (IU/L) 109.4 ± 78.2 104.1 ± 41.0 110.4 ± 83.6

Viral factors
  Genotype (type 1/type 2)2 45/26 33/24 12/2
  Viral load (kcopies/mL) 592.3 ± 271.2 505.6 ± 309.1 607.5 ± 271.2
  Pretreatment/
  Arteriosclerotic 

12/61 7/7 5/54

changes in optic fundi 
(Yes/No)

  Response to therapy 
  (SVR/non-SVR)

38/35 5/9 33/26

Table 1  Profi les and initial laboratory data of patients with and 
without retinopathy during IFN-ribavirin combination therapy1

1 Data are expressed as mean ± SD.
2 Genotype could not be determined in 2 patients.
aP = 0.004



Retinopathy disappeared in 9 of  the 14 patients despite 
the continuation of  combination therapy. However, it 
continued in three patients with retinal hemorrhage and 
two without retinal hemorrhage.

Ocular manifestations other than retinopathy (e.g., 
ocular pain, a mild watery eye and conjunctivitis) were not 
observed in any patients.

DISCUSSION
Interferon associated retinopathy was first recognized in 
1990 when Ikebe and associates reported a 39-year-old 
patient who developed retinal hemorrhages and cotton 
wool spots following intravenous administration of  
interferon[11]. 

The exact mechanism of  interferon-induced-retinop-
athy is not known but is presumably related to the distur-
bance in retinal microcirculation[12]. Therefore, preexisting 
arteriosclerosis that affects microcirculation may promote 
interferon-induced retinopathy.

Our study shows that hypertension is a more frequent 
complication in patients with interferon-induced-retinop-
athy. Chronic hypertension is associated with the thick-
ening of  the walls of  the arteries and small arterioles[13]. 
Therefore, systemic hypertension predisposes patients to 
interferon-induced-retinopathy. The fact that hypertensive 
retinopathy induces the formation of  fl ame-shaped hem-
orrhages and white cotton wool spots, which are also seen 
in interferon-induced-retinopathy, implies that systemic 
hypertension and interferon-induced-retinopathy may be 
related each other.

Statistical analysis did not indicate pretreatment optic 
fundic changes or diabetes as predictive factors of  reti-
nopathy. This may be attributed to the following reasons: 
(1) pretreatment changes in the optic fundi as a predictive 
factor are included in hypertension; and (2) the number of  
patients with diabetes is too small. Regardless of  these rea-
sons, systemic hypertension is an important risk factor for 
interferon-related retinopathy. 

The frequencies of  interferon-induced retinopathy 
associated with interferon monotherapy and interfer-

on-ribavirin combination therapy are reported to be 
24%-58%[4-7,14,15] and 16%-64%[8-10,16], respectively. The fre-
quency in the present study (20%) was lower than that in 
previous reports. Furthermore, the ocular side effects of  
ribavirin, which include a mild watery eye and conjunctivi-
tis, were not seen in this study. Therefore, the frequency of  
induced retinopathy associated with combination therapy 
may be considered as high as that associated with inter-
feron monotherapy.

Retinopathy developed by 12 wk in most (13/14, 93%) 
of  the patients after the start of  combination therapy and 
disappeared in majority (10/14, 71%) of  the patients dur-
ing the 4-8 wk period, in which the patients were receiving 
the treatment. This suggests that treatment can be contin-
ued despite the development of  retinopathy in many pa-
tients. However, two patients who developed cotton wool 
spots early in the therapy (2 wk) therafter suffered from 
retinal hemorrhage in a prolonged manner. Therefore, pa-
tients who develop cotton wool spots early in the therapy 
should be carefully monitored. However, as reported in 
previous studies[4,8,17], most of  the patients with retinopathy 
in this study were asymptomatic. Therefore, combination 
therapy may be continued in most patients.

The fact that retinopathy occurred more frequently in 
patients with hypertension, suggests that these patients 
should be carefully monitored. With periodic examina-
tion of  the optic fundi, major bleeding that causes visual 
symptoms may be prevented or detected at an early stage. 
Therefore, patients who undergo interferon-ribavirin 
combination therapy, particularly those with hypertension, 
should undergo periodic examination of  the optic fundi. 
To conclude, retinopathy associated with combination 
therapy of  interferon α-2b and ribavirin tends to develop 
in patients with hypertension.

REFERENCES
1 Hepatitis C-global prevalence (update). Wkly Epidemiol Rec 

1999; 74: 425-427

Factor P Odds 95% confi dence
intervalratio

Sex 0.68    1.699   0.1-21.0

Age 0.203    1.099   1.0-1.3

Genotype 0.776    1.621   0.1-45.5

Levels of HCV RNA 0.114    1.006   0.99-1.0

Hypertension 0.004 246.32   5.5-10977.8

Diabetes mellitus 0.211    0.122   0.1-3.3

Abnormal fi ndings in 0.904    1.192   0.1-20.3
pretreatment optic fundi
Platelet 0.059    1.391   1.0-1.9

Prothrombin time 0.747    0.982   0.9-1.1

ALT 0.992    1   0.98-1.0

WBC 0.964    1.027   0.4-2.9

Response to therapy 
(SVR or non-SVR)

0.123    0.016   0.0-3.1

Table 2 Logistic regression analysis of factors associated with 
retinopathy 

No Age Sex Underlying
disease

Optic fundi 
before
treatment

Optic fundi after
 treatment

Hyper Diabetes 
mellitus

H S Cotton
 wool spot

Retinal
hemorrhagetension

  1 38 M + + 0 0 4 wk- 4 wk-
  2 52 M + − 1 0 4-12 wk −
  3 40 M − − 0 0 6-36 wk −
  4 62 F − − 0 0 4-36 wk −
  5 61 M + − 0 0 12 wk- −
  6 58 M − − 1 1 12 wk- −
  7 73 M − − 2 2 4-28 wk −
  8 65 F + − 0 0 24-36 wk −
  9 59 F + − 2 2 2 wk- 4-24 wk
10 40 M − − 0 0 4-20 wk −
11 62 F − − 1 2 2 wk- 4 wk-
12 65 M − − 1 1 2-24 wk −
13 40 M − − 0 0 − 8-16 wk
14 40 M − − 0 0 − 2-4 wk

Table 3  Optic fundi fi ndings of patients with retinopathy

3758        ISSN 1007-9327      CN 14-1219/ R      World J Gastroenterol      June 21, 2006      Volume 12     Number 23

www.wjgnet.com



2 Strader DB, Wright T, Thomas DL, Seeff LB. Diagnosis, 
management, and treatment of hepatitis C. Hepaology 2004; 39: 
1147-1171

3 Quesada JR, Talpaz M, Rios A, Kurzrock R, Gutterman JU. 
Clinical toxicity of interferons in cancer patients: a review. J 
Clin Oncol 1986; 4: 234-243

4 Hayasaka S, Fujii M, Yamamoto Y, Noda S, Kurome H, Sasaki 
M. Retinopathy and subconjunctival haemorrhage in patients 
with chronic viral hepatitis receiving interferon alfa. Br J 
Ophthalmol 1995; 79: 150-152

5 Sugano S, Suzuki T, Watanabe M, Ohe K, Ishii K, Okajima T. 
Retinal complications and plasma C5a levels during interferon 
alpha therapy for chronic hepatitis C. Am J Gastroenterol 1998; 
93: 2441-2444

6 Kawano T, Shigehira M, Uto H, Nakama T, Kato J, Hayashi K, 
Maruyama T, Kuribayashi T, Chuman T, Futami T, Tsubouchi 
H. Retinal complications during interferon therapy for chronic 
hepatitis C. Am J Gastroenterol 1996; 91: 309-313

7 Saito H , Ebinuma H, Nagata H, Inagaki Y, Sai to Y, 
Wakabayashi K, Takagi T, Nakamura M, Katsura H, Oguchi 
Y, Ishii H. Interferon-associated retinopathy in a uniform 
regimen of natural interferon-alpha therapy for chronic 
hepatitis C. Liver 2001; 21: 192-197

8 Cuthbertson FM, Davies M, McKibbin M. Is screening for 
interferon retinopathy in hepatitis C justifi ed? Br J Ophthalmol 
2004; 88: 1518-1520

9 Schulman JA, Liang C, Kooragayala LM, King J. Posterior 
segment complications in patients with hepatitis C treated 

with interferon and ribavirin. Ophthalmology 2003; 110: 437-442
10 Jain K, Lam WC, Waheeb S, Thai Q, Heathcote J. Retinopathy 

in chronic hepatitis C patients during interferon treatment 
with ribavirin. Br J Ophthalmol 2001; 85: 1171-1173

11 Ikebe T, Nakatsuka K and Goto M. A case of retinopathy 
induced by intravenous administration of interferon. Folia 
Ophthalmol Jpn (Ganka-Kiyo) 1990; 41: 2291-2296 (in Japanese)

12 Guyer DR, Yannuzzi LA, Chang S, Shields JA, Green WR. 
Rerina-Vitreous-Macula. 1st ed. Philadelphia: W.B. Saunders, 
1999: 864

13 Sharrett AR, Hubbard LD, Cooper LS, Sorlie PD, Brothers 
RJ, Nieto FJ, Pinsky JL, Klein R. Retinal arteriolar diameters 
and elevated blood pressure: the Atherosclerosis Risk in 
Communities Study. Am J Epidemiol 1999; 150: 263-270 

14 Hejny C, Sternberg P, Lawson DH, Greiner K, Aaberg TM 
Jr. Retinopathy associated with high-dose interferon alfa-2b 
therapy. Am J Ophthalmol 2001; 131: 782-787 

15 Kadayifcilar S, Boyacioglu S, Kart H, Gursoy M, Aydin P. 
Ocular complications with high-dose interferon alpha in 
chronic active hepatitis. Eye 1999; 13 ( Pt 2): 241-246

16 Chisholm JA, Williams G, Spence E, Parks S, Keating D, Gavin 
M, Mills PR. Retinal toxicity during pegylated alpha-interferon 
therapy for chronic hepatitis C: a multifocal electroretinogram 
investigation. Aliment Pharmacol Ther 2005; 21: 723-732

17 Guyer DR, Tiedeman J, Yannuzzi LA, Slakter JS, Parke D, 
Kelley J, Tang RA, Marmor M, Abrams G, Miller JW. Interferon-
associated retinopathy. Arch Ophthalmol 1993; 111: 350-356 

S- Editor    Pan BR    E- Editor  Liu Y

Okuse C et al. Risk factors for retinopathy in combination therapy                                                             3759

www.wjgnet.com



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 10.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 10.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 10.00000
  /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 <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


