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Status of Usage of Anti-vascular Endothelial Growth Factor in Age-related
Macular Degeneration
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Economic Evaluation Team, National Evidence Based Health Care Collaborating A gency], Seoul, Korea
Department of Ophthalmology and Visual Science, St. Vincent Hospital, College of Medicine, The Catholic University ofKoreaz, Seoul, Korea

Purpose: To evaluate the current use of intravitreal injections of anti-vascular endothelial growth factor (anti-VEGF) in patients
with age-related macular degeneration (AMD).

Methods: We analyzed the number and medical costs of patients with AMD diagnosed by the National Health Insurance
Corporation (2007-2016). We also analyzed the number and medical costs of such patients who received anti-VEGF treatment,
and analyzed the frequency, period of use, and average medical cost of anti-VEGF use in AMD patients. Finally, we evaluated
the use of anti-VEGF injections for new AMD patients.

Results: The number of patients with AMD was 236,158 in 2009 and 537,528 in 2016, which represented a 2.3-fold increase
over 8 years. Of these, the number of patients undergoing anti-VEGF therapy increased steadily from 9,961 in 2009 to 35,762 in
2016. The mean number of cycles of ranibizumab or aflibercept per patient was 4.87 + 3.37, and the mean interval between
treatments was 2.89 months. On average, 6.2 injections were performed in the first year of diagnosis, and the frequency of use
decreased with time, with an average of 1.2 cycles after 4 years of diagnosis. Among all AMD patients in 2016, the total medical
cost of those treated with anti-VEGF was 76.9 billion won, and the average medical cost per person was 2,162,145 won.
Conclusions: The use of two drugs, ranibizumab and aflibercept, as reflected in public health insurance claims, steadily in-
creased over the study period. Notably, there was a tendency to substitute aflibercept for ranibizumab.
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Table 1. Prevalence of patients with age-related macular degeneration (2009-2016)

Years 2009 2010 2011 2012 2013 2014 2015 2016
Total 236,158 247,433 263,123 289,952 311,189 325,566 443,417 537,528
Sex
Men 96,110 102,037 104,413 115,572 123,711 131,142 181,449 218,779
(40.70) 41.24) (39.68) (39.86) (39.75) (40.28) (40.92) (40.70)
Women 140,048 145,396 158,710 174,380 187,478 194,424 261,968 318,749
(59.30) (58.76) (60.32) (60.14) (60.25) (59.72) (59.08) (59.30)
Age
18-39 12,934 13,550 8,056 8,776 7,082 6,757 10,608 11,269
(5.48) (5.48) (3.06) (3.03) (2.28) (2.08) (2.39) (2.10)
40-49 17,682 18,054 14,016 14,843 14,050 14,369 21,787 25,556
(7.49) (7.30) (5.33) (5.12) 4.51) 4.41) 4.91) 4.75)
50-59 32,338 35,737 37,746 41,037 42,886 44,747 63,616 76,399
(13.69) (14.44) (14.35) (14.15) (13.78) (13.74) (14.35) (14.21)
60-69 65,266 67,633 73,165 77,189 81,801 86,552 121,810 150,644
(27.64) (27.33) (27.81) (26.62) (26.29) (26.59) (27.47) (28.03)
70-79 79,389 82,286 94,727 106,853 118,045 121,340 156,753 187,618
(33.62) (33.26) (36.00) (36.85) (37.93) (37.27) (35.35) (34.90)
>80 28,549 30,173 35,413 41,254 47,325 51,801 68,843 86,042
(12.09) (12.19) (13.46) (14.23) (15.21) (15.91) (15.53) (16.01)

Values are presented as n (%).
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Table 2. Basic demographics of patients with age-related mac-
ular degeneration (2016)

Characteristic Value (n = 537,528)
Demographic
Age (years, median, IQR) 70 (61, 77)
18-39 11,269 (2.10)
40-49 25,556 (4.75)
50-59 76,399 (14.21)
60-69 150,644 (28.03)
70-79 187,618 (34.90)
>80 86,042 (16.01)
Sex
Men 218,779 (40.70)
Women 318,749 (59.30)

Socioeconomic status

Quartile 1 (lowest) 82,868 (17.32)

Quartile 2 72,574 (15.17)
Quartile 3 105,396 (22.03)
Quartile 4 217,655 (45.49)

Values are presented as n (%) unless otherwise indicated.
IQR = inter quartile range.
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Table 3. Cost of patients with age-related macular degeneration by one person (2016, Korean won)

Cost by one person

Medical cost Gross cost (100 million)

Average Standard deviation Median Quartile range
Total cost 3,279 613,492 1,041,895 197,905 (98,340, 542,890)
Payer’s cost 714 133,589 213,626 48,300 (18,800, 148,300)
Insurance cost 2,557 478,363 874,226 133,995 (65,590, 383,900)
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Table 4. Number of patients of age-related macular degener-
ation received anti-vascular endothelial growth factor treatment
(2009-2016)

Years Number of patients
2009 9,961
2010 14,449
2011 18,063
2012 21,081
2013 24,253
2014 27,392
2015 32,093
2016 35,762
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Table 5. Cost of treatment of age-related macular degeneration by one person (2016, Korean won)

Cost by one person

Medical cost Gross cost (100 million)

Average Standard deviation Median Quartile range
Total cost 769 2,162,145 2,143,471 1,400,570 (329,410, 3,573,095)
Payer’s cost 87 244,898 281,218 146,550 (31,200, 390,340)
Insurance cost 680 1,913,894 1,923,165 1,217,385 (278,435, 3,184,720)
Table 6. Newly diagnosed patients of age-related macular degeneration (2010-2016)
Years 2010 2011 2012 2013 2014 2015 2016
Number 5,099 5,250 4,652 4,725 4,794 5,836 5,030
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Table 7. Number of intravitreal injections of ranibizumab and
aflibercept (2010-2016)

Years Ranibizumab Aflibercept Total

2010 27,792 - 27,792
2011 25,390 - 25,390
2012 24,337 - 24,337
2013 35,150 - 35,150
2014 29,792 7,992 37,784
2015 33,342 28,643 61,985
2016 27,786 35,329 63,115

Table 8. Average numbers of intravitreal injections of ranibizu-

mab and aflibercept according to treatment duration (years) af-
ter initial treatment

Duration (years) <1 1-2 2-3 34 >4

Number 6.2 3.1 2.1 1.4 1.2
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Table 9. Number of injections of ranibizumab and aflibercept (2010-2016)

Numbers 2010 2011 2012 2013 2014 2015 2016
1 613 (17.77) 1,118 21.44) 1258 (22.03) 1,493 (20.55) 2,098 (23.67) 2,619 (19.27) 3,457 (22.04)
2 648 (18.78) 1213 (23.26) 1,388 (24.30) 1,554 (21.39) 1,862 (21.01) 2,557 (18.81) 3,060 (19.51)
3 1,483 (42.99) 1,841 (35.31) 1,939 (33.95) 2,331 (32.09) 2,717 (30.66) 4,101 (30.17) 4,342 (27.69)
4 283 (8.20) 474 (9.09) 477 (8.35) 759 (10.45) 988 (11.15) 1,935 (14.24) 2,196 (14.00)
5 380 (11.01) 513 (9.84) 562 (9.84) 655 (9.02) 603 (6.80) 1,246 (9.17) 1,469 (9.37)
6 29 (0.84) 32 (0.61) 50 (0.88) 267 (3.68) 323 (3.64) 722 (5.31) 745 (4.75)
7 7 (0.20) 13 (0.25) 10 (0.18) 122 (1.68) 151 (1.70) 247 (1.82) 251 (1.60)
8 6 (0.17) 5(0.10) 20 (0.35) 53(0.73) 78 (0.88) 103 (0.76) 106 (0.68)
9 1 (0.03) 1(0.02) 2(0.04) 25 (0.34) 31 (0.35) 43 (0.32) 37 (0.24)
>10 0 (0.00) 4(0.08) 5(0.09) 5(0.07) 11 (0.12) 18 (0.13) 20 (0.13)
Total 3,450 5214 5,711 7,264 8,862 13,591 15,683

Values are presented as n (%).
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