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Purpose: We analyzed the incidence and prevalence of neovascular age-related macular degeneration (AMD) and the treatment
patterns of AMD in response to changes in health insurance policies in South Korea.

Methods: We retrospectively analyzed the incidence and prevalence of neovascular AMD in patients diagnosed between 2010
and 2019. Data were extracted from the Korean National Health Insurance System database. The incidence and prevalence per
10,000 person-years and corresponding 95% confidence intervals were calculated. Furthermore, we recorded the usage of rani-
bizumab and aflibercept among newly diagnosed patients with neovascular AMD between 2010 and 2014.

Results: In total, 90,012 patients were diagnosed with neovascular AMD between 2010 and 2019. The incidence of neovascular
AMD increased with age, except for individuals aged = 90 years. The prevalence of neovascular AMD increased significantly
from 30.29 per 10,000 person-years in 2010 to 50.8 per 10,000 person-years in 2019. The rate of intravitreal ranibizumab in-
jections decreased following the introduction of aflibercept in 2014. Patients who switched from ranibizumab to aflibercept ex-
hibited a higher drug switch rate than those who switched from aflibercept to ranibizumab (28.83% vs. 8.40%). Among newly di-
agnosed patients, approximately 65% received treatment covered by the health insurance system. On average, six injections
were administered per year between 2010 and 2019; the number of injections increased in accordance with the maximum limit
supported by the government.

Conclusions: The incidence and prevalence of neovascular AMD demonstrated an increasing trend. The treatment patterns are
influenced by changes in government funding support policies. These findings provide valuable information for planning neo-
vascular AMD treatment.
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Table 1. The prevalence rate of AMD patients older than 40 years between 2010-2019 (person/10,000 populations) and age-stand-
ardized prevalence rate by sex and prevalence rate by age groups

Total Men ‘Women Men to
Person- N Prevalence Incidence Person- N Prevalence  Incidence Person- Prevalence Incidence female
years 5% CI)  (95% CI) years (95% CI) (95% CI) years 95% CI) (95% CI)  ratio
Year
2010 22,907,906 89,979 39.28 11,005,894 40,165 36.49 11,902,012 49,814 41.85 0.87
(39.28, (36.49, (41.85,
39.28) 36.50) 41.86)
2011 23,647,413 94,054 39.77 11,370,409 42,730 37.58 12,277,004 51,324 41.80 0.90
(39.77, (37.58, (41.80,
39.78) 37.58) 41.81)
2012 24,306,852 97,818 40.24 11,694,389 45,116 38.58 12,612,463 52,702 41.79 0.92
(40.24, (38.58, (41.78,
40.25) 38.58). 41.79)
2013 24,941,474 101,595 40.73 12,004,516 47,695 39.73 12,936,958 53,900 41.66 0.95
(40.73, (39.73, (41.66,
40.74) 39.73) 41.67)
2014 25,626,862 105,739 41.26 12,345,407 50,462 40.88 13,281,455 55,2717 41.62 0.98
(41.26, (40.87, (41.62,
41.26) 40.88) 41.62)
2015 26,217,672 112,523 42.92 12,640,954 54,668 43.25 13,576,718 57,855 42.61 1.01
(42.92, (43.24, (42.61,
42.92) 43.25) 42.62)
2016 26,728,436 120,080 44.93 12,887,267 59,418 46.11 13,841,169 60,662 43.83 1.05
(44.92, (46.10, (43.82,
44.93) 46.11) 43.83)
2017 27,211,513 128,124 47.08 13,128,851 64,443 49.09 14,082,662 63,681 45.22 1.09
(47.08, (49.08, (45.22,
47.09) 49.09) 45.22)
2018 27,738,973 136,924 49.36 13,394,375 69,866 52.16 14,344,598 67,058 46.75 1.12
(49.36, (52.16, (46.74,
49.36) 52.16) 46.75)
2019 28,246,490 143,501 50.80 13,647,677 73,905 54.15 14,598,813 69,598 47.67 1.14
(50.80, (54.15, (47.67,
50.81) 54.16) 47.68)
Age (years)
40-49 86,128,270 18,756 2.18 43,792,103 11,625 2.65 42,336,167 7,131 1.68 1.58
(2.18, (2.65, (1.68,
2.18) 2.66) 1.68)
50-59 79,262,137 108,684 13.71 39,669,515 65,448 16.50 39,592,622 43,236 10.92 1.51
(13.71, (16.50, (10.92,
13.71) 16.50) 10.92)
60-69 48,744,404 244,769 50.21 23,601,622 135,878 57.57 25,142,782 108,891 43.31 1.33
(50.21, (57.57, (43.31,
50.22) 57.57) 43.31)
70-79 30,503,095 435,368 142.73 13,070,528 209,173 160.03 17,432,567 226,195 129.75 1.23
(142.72, (160.03, (129.75,
142.73) 160.04) 129.76)
80-89 11,466,987 283,930 247.61 3,662,611 113,629 310.24 7,804,376 170,301 218.21 1.42
(247.60, (310.22, (218.20,
247.62) 310.26) 218.22)
>90 1,468,698 38,830 264.38 323,360 12,715 393.21 1,145,338 26,115 228.01 1.72
(264.36, (393.15, (227.98,
264.41) 393.28) 228.04)

AMD = age-related macular degeneration; CI = confidence interval.
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Figure 1. The prevalence of exudative age-related macular degeneration (AMD) according to demographic characteristics (year,
sex, age) (person/10,000 populations). Age-standardized prevalence rate by sex (A), and prevalence rate by age groups (B).

Table 2. Changes of incidence rate of AMD patients older than 40 years between 2010-2019 (person/10,000 populations)

Total

Men Women Men to

Incid Incid Incid female

Person-years N (ggl%eré(i Person-years N (ggl%eré(i Person-years N (rglgl%er(ljcg i

Year

2010 22,907,906 6,591 2.88 11,005,894 3,819 3.47 11,902,012 2,772 2.33 1.49
(2.88, 2.88) (3.47, 3.47) (2.33,2.33)

2011 23,647,413 6,299 2.66 11,370,409 3,761 3.31 12,277,004 2,538 2.07 1.60
(2.66, 2.66) (3.31, 3.31) (2.07, 2.07)

2012 24,306,852 6,202 2.55 11,694,389 3,697 3.16 12,612,463 2,505 1.99 1.59
(2.55, 2.55) (3.16, 3.16). (1.99, 1.99)

2013 24,941,474 6,600 2.65 12,004,516 4,033 3.36 12,936,958 2,567 1.98 1.69
(2.65, 2.65) (3.36, 3.36) (1.98, 1.99)

2014 25,626,862 7,124 2.78 12,345,407 4,334 3.51 13,281,455 2,790 2.10 1.67
(2.78, 2.78) (3.51, 3.51) (2.10, 2.10)

2015 26,217,672 10,029 3.83 12,640,954 5,923 4.69 13,576,718 4,106 3.02 1.55
(3.82,3.83) (4.68, 4.69) (3.02, 3.03)

2016 26,728,436 11,064 4.14 12,887,267 6,542 5.08 13,841,169 4,522 3.27 1.55
(4.14, 4.14) (5.08, 5.08) (3.27, 3.27)

2017 27,211,513 11,866 4.36 13,128,851 7,081 5.39 14,082,662 4,785 3.40 1.59
(4.36, 4.36) (5.39, 5.39) (3.40, 3.40)

2018 27,738,973 12,896 4.65 13,394,375 7,616 5.69 14,344,598 5,280 3.68 1.54
(4.65, 4.65) (5.68, 5.69) (3.68, 3.68)

2019 28,246,490 11,340 4.01 13,647,677 6,566 4.80 14,598,813 4,784 3.28 1.47
(4.01, 4.02) (4.80, 4.80) (3.28, 3.28)

Total 257,573,591 90,011 3.49 124,119,739 53,362 4.30 133,453,852 36,649 2.75 1.57
(3.49, 3.49) (4.30, 4.30) (2.75, 2.75)

AMD = age-related macular degeneration; CI = confidence interval.
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Figure 2. The incidence of exudative age-related macular degeneration (AMD) according to demographic characteristics (year, sex,
age) (person/10,000 populations). Age-standardized prevalence rate by sex (A), and prevalence rate by age groups (B).

Table 3. Distribution of incidence rate of AMD patients by age groups between 2010-2019 (person/10,000 populations)

Total

Men

Women Men to
Person-years N Incidence Person-yea Incidence Person-vears N Incidence female
4 (95% CI) rs (95% CI) 4 ©5%Cry ~ ratio
Age (years)
40-49 86,128,270 1,239 0.14 43,792,103 798 0.18 42,336,167 441 0.10 1.75
(0.14, 0.14) (0.18, 0.18) (0.10, 0.10)
50-59 79,262,137 10,728 1.35 39,669,515 7,066 1.78 39,592,622 3,662 0.92 1.93
(1.35, 1.35) (1.78, 1.78) (0.92, 0.93)
60-69 48,744,404 24,757 5.08 23,601,622 16,292 6.90 25,142,782 8,465 3.37 2.05
(5.08, 5.08) (6.90, 6.90) (3.37, 3.37)
70-79 30,503,095 35,207 11.50 13,070,528 20,479 15.70 17,432,567 14,728 8.45 1.85
(11.50,11.50) (15.70, 15.70) (8.45, 8.45)
80-89 11,466,987 16,817 14.70 3,662,611 8,189 22.40 7,804,376 8,628 11.10 2.02
(14.70, 14.70) (22.40, 22.40) (11.10, 11.10)
>90 1,468,698 1,263 8.60 323,360 538 16.60 1,145,338 725 6.33 2.63
(8.59, 8.60) (16.60, 16.70) (6.33, 6.33)

AMD = age-related macular degeneration; CI = confidence interval.
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Figure 3. The number of intravitreal anti-vascular endothelial growth factor (VEGF) injection including aflibercept and ranibizumab
in newly diagnosed exudative age-related macular degeneration (AMD) patients.
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Table 4. The total number of intravitreal anti-vascular endothelial growth factor (VEGF) injections and medical costs between 2010
and 2019

Total Ranibizumab Aflibercept
Injection Patients Cost Injection Patients Cost Injection Patients Cost
(n) (@) (% 10° womn) (n) () (x 10° won) (n) () (x 10° won)
Year
2010 20,956 7,662 24,057.93 20,956 7,662 24,057.93
2011 19,579 7,424 21,469.88 19,579 7,424 21,469.88
2012 18,821 7,200 19,835.82 18,821 7,200 19,835.82
2013 27,364 9,444 28,314,19 27,364 9,444 28,314.19
2014 30,138 10,882 30,576.24 23,684 8,505 24,316.37 6,454 2,925 6,259.88
2015 48,647 15,849 44,187.07 25,810 9,171 24,187.76 22,837 8,174 19,999.31
2016 51,840 17,606 45,675.38 22,744 8,249 21,048.40 29,096 10,693 24,626.98
2017 59,060 20,343 51,272.80 20,002 7,363 18,466.31 39,058 14,124 32,806.49
2018 74,703 24,280 59,644.00 23,490 8,252 19,107.70 51,213 17,599 40,536.3
2019 88,708 26,978 69,931.22 27,794 8,906 22,406.06 60,914 19,701 47,525.17
Total 446,790 70,725  402,945.62 237,218 46,078 231,191.49 209,572 36,750 171,754.13
100,000 -
90,000 -
80,000
__ 70,000
£ Yearly use of anti-VEGF between 2010-2018
§ 60,000
3 ¥ 2013.1 1082 3l 7+
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Figure 5. The changes of yearly use of intravitreal anti-vascular endothelial growth factor (VEGF) injection according to expansion
of health insurance coverage.
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Table 5. Distribution of cumulative anti-VEGF injections according to the year of diagnosis of exudative AMD

Number of injection 2010 2011 2012 2013 2014
1 322 314 323 323 301
2 400 419 409 409 332
3 1,415 1,390 1,350 1,350 1,324
4 372 363 357 357 429
5 931 765 349 349 337
6 204 191 266 266 349
7 129 152 189 189 263
8 147 167 189 189 204
9 114 125 166 166 187
10 169 178 194 194 184
11 63 83 124 124 167
12 47 116 117 117 149
13 53 100 153 153 153
14 46 210 368 368 267
15 10 116 116 104
16 3 88 88 98
17 61 61 88
18 1 38 38 96
19 1 29 29 72
20 1 13 13 69
More than 21 7 7 195

VEGF = vascular endothelial growth factor; AMD = age-related macular degeneration.
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Figure 6. Distribution of cumulative anti-vascular endothelial growth factor (VEGF) injections after the diagnosis of exudative
age-related macular degeneration (AMD).
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Table 6. The average number of anti-VEGF injections for each
exudative AMD patient during 5 years after the diagnosis of
exudative AMD

Year Number of injections
Total 6.00 + 4.53
2010 4.58 +2.80
2011 5.20 + 3.53
2012 5.84 + 4.05
2013 6.52 +4.77
2014 7.53 +5.86

Vaues are presented as mean + standard deviation.
VEGF = vascular endothelial growth factor; AMD = age-related
macular degeneration.
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