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INTRODUCTION

Ranibizumab (Lucentis®, Novartis Pharmaceuticals) and
pegaptanib (Macugen®, Pfizer Pharmaceuticals) are cur-
rently licensed, but have not yet received approval from
the National Institute for Health and Clinical Excellence
(NICE). Ophthalmologists in England and Wales are there-
fore still limited to the use of photodynamic therapy (PDT)
for patients meeting the criteria for treatment under NICE
guidelines, or must apply to their Primary Care Trust (PCT)
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PURPOSE. To determine the visual and angiographic outcomes of patients with small predomi-
nantly classic choroidal neovascular membranes (CNV) undergoing photodynamic therapy (PDT).
METHODS. The subjects were a cohort of patients with age-related predominantly classic CNV
with lesion size of greatest linear diameter of 2000 µm or less treated with PDT. Lesion size and
visual acuity were recorded at baseline and at 3-month intervals. Visual treatment failure was
defined as either loss of at least 15 letters or visual acuity less than 35 letters on a modified Ear-
ly Treatment Diabetic Retinopathy Study chart. Lesion treatment failure was defined as increase
in greatest linear diameter (GLD) of at least 500 µm.
RESULTS. Twenty-five eyes of 25 patients were included. Visual treatment failure occurred in 16
and mean visual acuity dropped from 58 letters to 34 letters (p<0.0001). In 11 of these patients
this occurred within the first 3 months. Lesion treatment failure occurred in 18 patients. Mean
GLD increased from 1331 to 2935 µm (p<0.0001). Early growth of the lesion was associated with
poor visual outcome with growth in GLD in the first 3 months of 310 µm in patients without even-
tual visual treatment failure and 1131 µm in patients with eventual visual failure (p=0.027). 
CONCLUSIONS. Small predominantly classic lesions commonly cause visual deterioration if treat-
ed with PDT alone. In the first year over 50% may lose at least 15 letters or drop below 35 let-
ters, with most visual loss occurring in the first 3 months. Visual loss is associated with early le-
sion growth. (Eur J Ophthalmol 2007; 17: 760-7)
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to have pegaptanib, ranibizumab, or PDT funded for other
lesions. However, there is evidence that newer drugs such
as ranibizumab (Lucentis) targeting VEGF that require in-
travitreal injection may have superior results to PDT for
predominantly classic lesions (1).
The Treatment of Age-related Macular Degeneration with
PDT study (TAP) determined that patients with >50%
classic component subfoveal choroidal neovascular
membranes were statistically likely to benefit from treat-
ment from the 1- and 2-year follow-up data (2). However,
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the subgroups were predefined and data were not pre-
sented regarding success of treatment in relation to origi-
nal lesion size.
One might speculate that PDT could prevent small lesions
from growing and that vision might be maintained by
treating small lesions early. 
We therefore examined outcomes for a subgroup of our
patients with exudative age-related macular degeneration
undergoing PDT presenting with small lesions. This infor-
mation would help to determine the optimum follow-up
protocol for such patients. It was also considered impor-
tant to follow patients to the conclusion of treatment or to
1 year to overcome the shortcomings of previous report-
ed studies. 

METHODS

Data had been collected at our unit prospectively for all
patients referred for assessment of choroidal neovascular
membranes. This was a requirement of the Verteporfin
PDT Cohort Study for the United Kingdom. Multicentre
Research Ethics Committee approval had been obtained
from the London Metropolitan Multicentre Research
Ethics Committee and also from our Local Research
Ethics Committee to collect data for this National Cohort
Study.
We selected data for a subcohort of patients who had un-
dergone treatment with PDT for choroidal neovascular
membranes associated with age-related macular degen-
eration with lesions of greatest linear diameter (GLD) of
2000 µm or less. Additional data were obtained from
analysis of case notes or digital fluorescein angiograms.
Patients were excluded from our study if the lesion was
minimally classic or occult, if they had undergone previ-
ous treatments for choroidal neovascular membranes in
the affected eye, if they underwent injection of triamci-
nolone in conjunction with PDT, if they received treat-
ments other than PDT before treatment failure, or if they
had initially been observed before becoming eligible for
treatment based on an angiogram at a later date. They
were also excluded if they were diabetic or had any ocular
comorbidity other than previous cataract surgery. Patients
with cataract were included if cataract was mild (less than
any LOCS III grades NO3, NC3, CO3, or P2).
Treatment was according to the TAP study protocol (2)
adding 1000 µm to the GLD of the combined components
of the lesion using the Zeiss Visupac software to deter-

mine the spot size. Treatment was for 83 seconds 5 min-
utes after the end of an infusion over 10 minutes of 6
mg/m2 of verteporfin. Treatment was repeated at 3-month
intervals if there was continued leakage irrespective of the
lesion characteristics at that stage. 
Data were retrieved from presentation and subsequent
follow-up appointments (usually at 3-month intervals). Da-
ta included demographic data, best-corrected logMAR vi-
sual acuity on a modified Early Treatment Diabetic
Retinopathy Study (ETDRS) chart at 2 or 4 meters (BSC-
VA), and the GLD of lesions.
The two outcome measures were visual treatment fail-
ure and lesion treatment failure. If vision worsened by
15 letters or more logMAR or if vision dropped to less
than 35 letters (equivalent to 6/60 Snellen or logMAR
1.0) this was considered a vision treatment failure and if
the GLD increased by at least 500 µm at any follow-up
this was considered lesion failure. Final outcome was
defined as the last follow-up data entry value for that
patient. Differences and the pretreatment and follow-up
values were tested for normality (Shapiro-Wilk test). The
differences in mean GLD and BSCVA were compared
using Student t test. 

RESULTS

A total of 29 patients matching inclusion criteria were
identified with choroidal neovascular membranes sec-
ondary to age-related macular degeneration. Of these,
four patients were excluded according to the above crite-
ria (Fig. 1). For one patient both eyes individually met the
inclusion criteria. Only the eye with longer follow-up
(study no. 20) was included in the study.
Baseline characteristics are shown in Table I. The age
range was 60 to 89 years at first treatment. The baseline
range of visual acuities was 35 to 80 letters (equivalent to
logMAR 1.0 or Snellen 6/60 to logMAR 0.10 or Snellen
6/7.5).
Follow-up (Fig. 1) was completed to 1 year (18 patients)
or to the point of exit from the study (7 patients) in all pa-
tients.
The reasons for exiting the study before 12 months were
visual treatment failure (visual acuity less than 35 letters)
and decision not to treat further at the 3-month visit
(study no. 3), visual treatment failure at the 6-month visit
(study nos. 7, 12, 14, 22, and 24), and refusal to undergo
a second treatment at 9 months because of back pain re-
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lated to the initial verteporfin infusion (study no. 5).
Patients required a range of one to five sessions of PDT
(mean 2.7) in the first year.
Comparing baseline with final outcomes (Tabs. II, III, and
IV), in 13 of 25 patients vision dropped to less than 35 let-
ters and 15 or more letters were lost in 15 patients. Over-
all 16 eyes suffered visual treatment failure. In 4 patients
vision was stable (less than 15 letters lost). In 5 patients
vision improved (by 1, 2, 5, 13, and 39 letters). 
In 18 patients the greatest linear lesion diameter in-
creased by 500 µm (lesion treatment failure) or more and
in 13 patients the increase was 1000 µm or more. In only
one patient did lesion size decrease (by 890 µm) by final
follow-up.

Timing of visual treatment failure (Tab. III)

Failure occurred in 11 by 3 months after treatment, 3
at 6 months, and 2 at 12 months. 

Timing of lesion treatment failure

Twelve patients failed by the 3-month visit (52%), a
further 4 failed by 6 months, 1 at 9 months, and 1 at
12 months.
Of the 12 who failed due to lesion increase at 3
months, 10 also failed visually during this period.
The reduction in mean visual acuity from 58 letters
(equivalent to logMAR 0.54 or Snellen 6/21) to 34 let-

 
 

29 patients  
-with lesions treated with PDT  
-lesion sizes <2000 microns greatest linear diameter 
-secondary to age-related macular degeneration 

Excluded (n=4) 
Lesion was occult: 1 patient; Intravitreal steroid adjunctively: 1 patient; 
Death following first treatment: 1 patient; Lesion was observed initially 
and later became predominantly classic:1 patient; (second eye of one 
patient also excluded) 

25 patients (25 eyes) included 

Completion of 3 month followup 
 25 patients 

Completion of 6 month followup 
 24 patients 

Treatment failure 1 patients 

Completion of 12 month followup 
 18 patients 

Treatment failure  4 patients 
Awaiting followup  1 patient 

Completion of 9 month followup 
 19 patients 
  

Dropped out due to back pain 
   1 patient 
 

Fig. 1 - Flow chart showing pathways of
patients during the study.
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ters (equivalent to logMAR 1.01 or Snellen 6/61) and
the increase in mean lesion size from 1331 µm to 2935
µm from baseline to final follow-up were both highly
statistically significant (Tab. IV). 
Data of differences between baseline and 3 months
lesion size were normally distributed (Shapiro-Wilk
p=0.195). There was a significant increase in mean le-
sion size (p<0.001) in the 3-month time interval. The
mean increase was 835 (95% CI: 460, 1210).
By final follow-up mean increase was 1604 (95% CI
916, 2353, p<0.001) µm. 
Difference between baseline and 3 months VA data
were normally distributed (Shapiro-Wilk p=0.5889).
There was a significant deterioration in VA (p=0.0023)
during this time interval. The deterioration was 11.2
letters (95% CI: 4.4 to 17.9).

By final follow-up mean deterioration was 23.6 letters
(11.6, 33.6, p=0.003).
For the 9 eyes with 6/18 or better vision at initial treat-
ment all lost 15 or more letters with a mean number of
letters lost of 40 (range 15 to 65; SD 15.0). The mean
final visual acuity for this group was 29 letters (range 4
to 65; SD 18.2) which is equivalent to logMAR 1.1 or
Snellen 6/79 with a range of logMAR 0.4 to 1.62. Only
one of these nine patients (Patient 18) retained a visu-
al acuity equivalent to 6/18, having started 12 months
earlier with 6/7.5 vision.
A univariate analysis found no association between
growth of the lesion by 3 months and each of the fol-
lowing baseline angiogram characteristics: baseline
lesion size (GLD), pigment surrounding the lesion, or
hemorrhage associated with the lesion.

TABLE I - BASELINE CHARACTERISTICS OF 25 PATIENTS (25 eyes) INCLUDED IN THE STUDY

Fluorescein angiogram characteristics

Study no. Age, yr Lesion Lesion VA treated FFA % FFA late Hemorrhage Exudates
characteristics size (letters on classic leak*

modified ETDRS 
chart)

1 77 Pr 1570 54 50 N Y Y
2 77 Cl 1010 64 100 N N N
3 81 Cl 540 70 100 N N N
4 89 Cl 1800 60 100 N Y N
5 77 Cl 1920 58 100 N Y N
6 79 Pr 1730 51 53 Y N N
7 75 Cl 1350 70 100 N N N
8 83 Cl 1790 35 100 N N N
9 82 Cl 1750 54 100 N N N
10 73 Cl 1200 35 100 N N N
11 73 Cl 310 60 100 N Y N
12 84 Cl 1500 69 100 N N N
13 84 Cl 570 59 100 N N N
14 78 Cl 1270 58 100 N N N
15 60 Cl 1940 69 100 N N N
16 82 Pr 1960 53 55 Y Y Y
17 83 Cl 650 54 100 N N N
18 79 Cl 1220 80 100 N N N
19 77 Cl 1480 69 100 N N N
20 76 Pr 970 54 94 N Y N
21 84 Cl 1170 65 100 N N N
22 84 Pr 1370 35 50 Y Y N
23 81 Pr 1080 44 71 N Y N
24 85 Cl 1690 50 100 N Y N
25 71 Cl 1440 70 100 N N N

*None of the patients had pigment epithelial detachment as a component of the lesion
VA = Visual acuity; ETDRS = Early Treatment Diabetic Retinopathy Study; FFA = Fundus fluorescein angiography; Pr = Predominantly classic; Cl = 100% classic



TABLE IV - SUMMARY OF RESULTS

Initial Final Two-tailed paired t-test 
p value  

Mean visual acuity (letters) ± SD 57.6±11.8 34.0±21.5 ≤0.0001  
Range of visual acuity (letters) 35 to 80 4 to 74   
Mean lesion size (µm) 1331±465 2935±1456 ≤0.0001  
Range of lesion size (µm) 310 to 1960 330 to 5940   
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TABLE II - COMPARISON OF BASELINE VISUAL ACUITY (VA) AND BASELINE LESION SIZE WITH FINAL VA AND FINAL 
LESION SIZE

Study no. Age, yr Lesion Baseline Baseline VA Final VA Final lesion Increase in No. of
characteristics  lesion size (no. of letters size lesion size letters

(µm greatest on modified (µm) lost 
linear diameter) ETDRS

chart)  

1 77 Pr 1570 54 55 1620 50 –1 
2 77 Cl 1010 64 20 4840 3830 44
3 81 Cl 540 70 30 2230 1690 40
4 89 Cl 1800 60 4 4300 2500 56
5 77 Cl 1920 58 50 1030 –890 8
6 79 Pr 1730 51 40 2460 730 11
7 75 Cl 1350 70 20 50
8 83 Cl 1790 35 37 2490 700 –2
9 82 Cl 1750 54 59 2110 360 –5
10 73 Cl 1200 35 74 1280 80 –39
11 73 Cl 310 60 73 330 20 –13
12 84 Cl 1500 69 15 5060 3560 54
13 84 Cl 570 59 29 1000 430 30
14 78 Cl 1270 58 55 4690 3420 3
15 60 Cl 1940 69 25 4020 2080 44
16 82 Pr 1960 53 40 2580 620 13
17 83 Cl 650 54 24 2900 2250 30
18 79 Cl 1220 80 65 2080 860 15
19 77 Cl 1480 69 4 3350 1870 65
20 76 Pr 970 54 4 4770 3800 50
21 84 Cl 1170 65 40 2580 1410 25
22 84 Pr 1370 35 25 2250 880 10
23 81 Pr 1080 44 15 5940 4860 29
24 85 Cl 1690 50 4 3370 1680 46
25 71 Cl 1440 70 44 3160 1720 26

ETDRS = Early Treatment Diabetic Retinopathy Study; Pr = Predominantly classic; Cl = 100% classic

TABLE III - SUMMARY OF OUTCOMES (FOR ALL PATIENTS N=25)

No. of patients at 3 months (%), n=25 No. at 6 months (%) No. at final follow-up (%)

Loss of 15 or more letters 10 (40) 13 (52) 13 (52)
Vision drop to <35 letters 4 (16) 10 (40) 15 (60)
Visual treatment failure* 11 (44) 14 (56) 16 (64)
Lesion treatment failure† 12 (48) 16 (64) 18 (72)

*Loss of 15 or more letters or drop in vision to less than 35 letters; †Growth in the lesion by 500 µm or more
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There was a significant association between growth of
the lesion in the first 3 months and visual failure at fi-
nal follow-up. The mean increase in lesion size was
310 in the group that did not fail visually (n=9) com-
pared to 1131 µm in the visual failure group (n=16)
(p=0.027). 

DISCUSSION 

The results suggest that the majority of patients with
good initial visual acuity and/or small lesion size will
lose significant visual acuity if treated with PDT-
verteporfin alone. All patients with initial visual acuity
of 6/18 or better would be classified as visual treat-
ment failures by our criteria (loss of 15 letters or visual
acuity falling below 35 letters on a modified ETDRS
chart). Treatment may modify the natural history of the
disease to create a dry fibrotic scar after which further
deterioration is less likely. However, late growth of fi-
brotic scars with visual deterioration has been de-
scribed (3). The criterion for visual treatment failure
used in most other studies has been loss of 15 letters
or more (4), which in patients with already poor vision
is unlikely to occur whether the treatment is effective
or not, thus overestimating the success of treatment.
The absolute visual acuities are often not mentioned,
and studies investigating smaller lesion size outcomes
are also limited by short or unclear follow-up (5).
These two factors may explain why our results cast

the results of PDT for small lesions in a relatively dark-
er light. Another possibility is that the success of
treatment is operator dependent, as a result of the
technique for administering the PDT or interpretation
of the angiograms.
A subgroup analysis of patients from the TAP study (4)
found no lesion size-dependent effect on outcome for
predominantly classic lesions. Patients with predomi-
nantly classic lesions with lesion size less than 4 MPS
disc areas (equivalent to around 3000 µm GLD) had a
mean loss of 15.7 letters with PDT vs 25.9 letters with
placebo at 24 months. As with our study most vision
was lost in the first 3 months.
Such disappointing results have led others to alter the
PDT treatment regime or to combine PDT with intravit-
real triamcinolone injection but with the attendant
risks and side effects. The rationale is that steroids
can limit the resulting inflammation that may stimulate
further vessel growth. Nonetheless 44% of patients
with predominantly classic lesions will lose 3 or more
lines on ETDRS by 1 year (6). The effect for small le-
sions has not been separately investigated but in our
practice we now routinely co-administer PDT with 4
mg intravitreal triamcinolone for predominantly classic
lesions when patients cannot afford the costs of anti-
VEGF treatments. 
Studies have combined anti-VEGF agents with PDT
with good results (7, 8). Addition of steroid and beva-
cizumab to PDT may offer the best chance of visual
improvement with a mean improvement of 1.8 lines in

Fig. 2 - Second eye of Patient 20. (A) Initial lesion size was 1710 µm greatest linear diameter with visual acuity of 80 letters. (B) After treatment
with photodynamic therapy the lesion grew to 2820 µm with a drop to 43 letters at 3 months. (C) One month after intravitreal bevacizumab
treatment the vision recovered to 61 letters corresponding with shrinkage of the lesion to 980 µm.

A B C
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3. Bhatnagar A, Musadiq M, Yang YC. Late-onset visual
decline following successful treatment of subfoveal
choroidal neovascularisation with photodynamic thera-
py. Eye 2006; 20: 491-3.

4. Blinder KJ, Bradley S, Bressler NM, et al. Effect of le-
sion size, visual acuity, and lesion composition on visu-
al acuity change with and without verteporfin therapy
for choroidal neovascularization secondary to age-re-
lated macular degeneration: TAP and VIP report no 1.
Am J Ophthalmol 2003; 136: 407-18.

one study (n=104) (9). However, the justification for
continued inclusion of PDT in such regimens when an-
ti-VEGF agents alone may be effective is questionable
and requires further research.
Interestingly, when Patient 20 developed a classic
choroidal neovascular membrane in her second eye
she again underwent PDT. Vision had dropped from
80 to 43 letters by 3 months and the lesion size had
increased from 1710 to 2820 µm. She then opted for
intravitreal treatment with bevacizumab which resulted
in a recovery of vision to 61 letters and lesion size re-
duction to 980 µm (Fig. 2).
More frequent follow-up may be another option and
one study has shown a significant improvement for
small (<2000 µm GLD) lesions with more frequent fol-
low-up and retreatment (2-month angiogram-depen-
dent retreatment for the first 6 months as opposed to
the standard 3-month intervals) (10). In this large
study the standard protocol resulted in a steady de-
cline in visual acuity over 1 year with a mean loss of
10 letters from 51 to 42 letters. A total of 21% lost 30
or more letters. In contrast the 2-month protocol re-
sulted in stabilization of visual acuity with only a 1-let-
ter mean drop in vision.
Possible drawbacks of our study are that we dis-
charged patients with treatment failure without contin-
uing to follow patients in case there might be subse-
quent improvement again. However it  is widely
accepted that visual improvement in such patients is
unlikely either spontaneously or with further PDT. Also
this was a small, uncontrolled observational study. 

In conclusion, small predominantly classic lesions
should be considered to be potentially aggressive le-
sions that will cause visual deterioration when treated
with PDT alone, and not as mild or early lesions that
therefore might be expected to respond well by virtue
of being caught early. Commissioning bodies may
use the evidence of randomized trials to continue to
recommend the use of PDT-verteporfin for small clas-
sic lesions in spite of the indication that ranibizumab
offers a significant advantage. Patients should be
counseled about the better results that may be
achieved for these lesions treated with bevacizumab
or ranibizumab and close follow-up is recommended
so that anti-VEGF treatment can be instituted early if
PDT fails.

Proprietary interest: None.

Reprint requests to: 
Eddie Doyle, MD
1 Shagbrook Cottages
Reigate Road
Buckland
Surrey RH2 9RE, UK
EdRachie@btinternet.com 

REFERENCES

1. Brown DM, Kaiser PK, Michels M, et al. Ranibizumab
versus verteporfin for neovascular age-related macular
degeneration. N Engl J Med 2006; 355: 1432-44.

2. Bressler NM. Photodynamic therapy of subfoveal
choroidal neovascularization in age-related macular
degeneration with verteporfin: two-year results of 2
randomized clinical trials-TAP report 2. Arch Ophthal-
mol 2001; 119: 198-207.



Doyle et al

767

5. Arias L, Pujol O, Berniell J, et al. Impact of lesion size
on photodynamic therapy with verteporfin of predomi-
nantly classic lesions in age related macular degenera-
tion. Br J Ophthalmol 2005; 89: 312-5.

6. Ergun E, Maar N, Ansari-Shahrezaei S, et al. Photody-
namic therapy with verteporfin and intravitreal triamci-
nolone acetonide in the treatment of neovascular age-
related macular degeneration. Am J Ophthalmol 2006;
142: 10-6.

7. Heier JS, Boyer DS, Ciulla TA, et al. Ranibizumab com-
bined with verteporfin photodynamic therapy in neo-
vascular age-related macular degeneration: year 1 re-
sults of the FOCUS Study. Arch Ophthalmol 2006; 124:
1532-42.

8. Dhalla MS, Shah GK, Blinder KJ, Ryan EH Jr, Mittra
RA, Tewari A. Combined photodynamic therapy with
verteporfin and intravitreal bevacizumab for choroidal
neovascularization in age-related macular degenera-
tion. Retina 2006; 26: 988-93.

9. Augustin AJ, Puls S, Offerman I. Triple therapy for
choroidal neovascularization due to age-related macu-
lar degeneration: verteporfin PDT, bevacizumab and
dexamethasone. Retina 2007; 27: 133-40.

10. Michels S, Wachtlin J, Gamelescu MA, et al. Compari-
son of early retreatment with the standard regime of
photodynamic therapy of neovascular age-related
macular degeneration. Ophthalmology 2005; 112:
2070-5.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /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 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 0.15
    /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 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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


