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Long-term Results of Taking Anti-oxidant Nutritional Supplement in
Intermediate Age-related Macular Degeneration
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Purpose: We prospectively investigated clinical changes and long-term outcomes after administration of the drugs recom-
mended by the Age-Related Eye Disease Study-2 to patients with intermediate age-related macular degeneration (AMD).
Methods: This prospective multicenter study enrolled 79 eyes of 55 patients taking lutein and zeaxanthin. The primary endpoint
was contrast sensitivity; this was checked every 12 months for a total of 36 months after treatment commenced. The secondary
endpoints were visual acuity, central macular thickness, and drusen volume; the latter two parameters were assessed using
spectral domain optical coherence tomography.

Results: The mean patient age was 72.46 + 7.16 years. Contrast sensitivity gradually improved at both three and six cycles per
degree. The corrected visual acuity was 0.13 + 0.14 logMAR and did not change significantly over the 36 months. Neither the
central macular thickness nor drusen volume changed significantly.

Conclusions: Contrast sensitivity markedly improved after treatment, improving vision and patient satisfaction. Visual acuity,
central retinal thickness, and drusen volume did not deteriorate. Therefore, progression of AMD and visual function deterioration
were halted.
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Table 1. Baseline demographics and descriptive data

Results (n = 79)

Age (years) 72.46 + 7.16
Gender (male:female) 28:51
AMD status (eyes) (n, %)
Least one large drusen in both eyes 53 (67.1)
Large drusen in one eye and neovascular- 26 (32.9)
maculopathy in fellow eye
Cataract status (eyes) (n, %)
Phakic 44 (55.7)
Pseudophakic 35 (44.3)
Smoking status (eyes) (n, %)
Currently smoking 2(2.5)
Former smoker 15 (19.0)
Never smoked 62 (78.5)

Values are presented as mean + standard deviation or number (%).
AMD = age-related macular degeneration.
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Figure 1. Bar graph showing the results of contrast sensitivity
at each spatial frequency. Changing of contrast sensitivity dur-
ing the follow-up period. *Significantly different than the baseline.

Table 2. Baseline characteristics and changes of variables during the follow-up period

Baseline 12 months p-values 24 months p-values 36 months p-values
Contrast sensitivity
3 CPD 2732 +17.57  32.16 + 1537  0.015° 33.27 + 16,74 0.005" 35.29 + 24.14  0.003"
6 CPD 36.68 + 24.65  47.62 +£27.59  0.001 49.89 +27.63  0.001" 46.82 +24.90  0.001"
12 CPD 1520 + 12.67 1691 + 14.14  0.245 22.52 +18.03  0.001° 18.70 + 12.86  0.016"
18 CPD 5.65 + 4.55 6.53 + 5.04 0.109 8.63 + 8.40 0.001" 7.63 +7.23 0.017"
BCVA (logMAR) 0.13 +0.14 0.14 + 0.15 0.721 0.14 + 0.15 0.810 0.15 + 0.15 0.233
CMT (um) 24523 +49.97 252.89 + 54.62  0.069  252.52 + 5437  0.104  255.53 + 57.77  0.058
MDV (n = 34, mm’) 0.02 + 0.05 0.03 + 0.08 0.317 0.06 + 0.10 0.056 0.05 + 0.09 0.062
Area of hypofluore- 3.65 + 2.09 4.86 + 2.48 0.017" 5.55 + 2.86 0.006" 6.08 + 3.65 0.010"

scence (n = 12, mmz)

Values are presented as mean + standard deviation unless otherwise indicated.
CPD = cycles per degree; BCVA = best-corrected visual acuity; CMT = central macular thickness; MDV = mean drusen volume.
*Significant differences during the follow-up period compared to baseline using a paired 7-test.
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Dublin, CA, USA)2 A|343}%tl. AREDS-2 AA| &8 &
12, 24, 367114 Aol A 9] =54 Ful= 7217} 2.16 + 0.04,
347 + 001, 334 = 0.0l mm’Z =& 9] 2.54 £ 0.02
mm’e} ulele] BAH O felat oIS wolx] et
(247} p=0317, p=0.036, p0.062). A&2) A Fo
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7+ % ArkggolulAe] WakE Bhelehg] w(RegionFinder;
Heidelberg Engineering, Heidelberg, Germany), &% 7+
TE Ho|t 27} g3 44 Wao] 2z 3.65 + 2.09 mm’

29 B9 2HY FH PRFAL A7 A BE A o4 36719 F 6.08 + 3.65 'R ZsHglon], 1 Ao
24523 £ 49.97 um=, -8 % 12, 24, 3671Y A] FHHEA = EAFORE 59519 tHp=0.011) (Table 2).
s} ulizato] f-el3k 2folg Mol skri(Fig 2). 36709e) 2AB 717k 5 F7) Punago R WY 3
FAT Wt 47 5 mm el =24l Rujo] ZHo] b AR 114%9 99kol9ltk o] F FAURE W Awme}
SHE Mk tfo R WG o Waiags  9E0R NYH 291 Alek Al 79tel A wiehet 4l
EA(RPE analysis, Cirrus SD-OCT, Carl Zeiss Meditec, AET Wbyl taEE Qi th(Fig. 3).
Table 3. Changes of contrast sensitivity during the follow-up period according to cataract status
Baseline 12 months p-values 24 months p-values 36 months p-values
Phakic (n = 44)
3 CPD 27.82 + 18.80 31.48 +£17.31 0.168 35.11 + 19.08 0.013" 39.18 +29.91 0.007"
6 CPD 37.89 £+ 25.73 42.45 + 25.62 0.258 49.55 + 31.00 0.018" 46.82 + 26.35 0.048"
12 CPD 16.95 + 14.90 16.82 + 14.30 0.945 23.55 + 19.78 0.014" 19.16 + 13.47 0.269
18 CPD 6.18 + 4.91 6.27 + 4.99 0.904 8.31 + 8.18 0.054 7.84 +7.43 0.155
Pseudophakic (n = 35)
3 CPD 26.69 + 16.13 33.03 £ 12.72 0.040° 30.94 + 13.14 0.179 30.40 + 12.69 0.206
6 CPD 35.17 £ 23.50 54.11 + 28.95 0.001" 50.31 + 23.14 0.002" 46.83 + 23.33 0.008"
12 CPD 13.00 + 8.86 17.03 + 14.13 0.068 21.23 + 15.74 0.001" 18.11 + 12.21 0.016"
18 CPD 4.99 +4.02 6.84 +5.15 0.019° 9.03 + 8.77 0.006" 7.37 £ 7.07 0.047°
Values are presented as mean + standard deviation unless otherwise indicated.
CPD = cycles per degree.
*Signiﬁcant differences during the follow-up period compared to baseline using a paired z-test.
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Figure 2. Changing of variables during the follow-up period. (A) Best-corrected visual acuity (BCVA). (B) Mean central macular
thickness. (C) Mean drusen volume. (D) Area of hypo-fluorescence region. *Significantly different than the baseline.
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