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Purpose: This study investigated the optimal strategy to minimize budgetary constraints on National Health Insurance (NHI)
services, while maximizing the number of diabetic macular edema (DME) patients who receive anti-vascular endothelial growth
factor (anti-VEGF) therapy.

Methods: We estimated the potential budget impact of anti-VEGF treatments in DME patients based on perceived upcoming
changes in reimbursement fees over the next 5 years (2018-2022). Four scenarios were evaluated: (1) current anti-VEGF treatment
patterns, (2) the hypothetical reimbursement fee, (3) the introduction of a new molecule similar to current anti-VEGF treatments,
and (4) the prescription of an off-label drug, bevacizumab. The number of patients, anti-VEGF treatments, and medical costs for each
scenario were calculated using claims data from the Korean NHI system and anti-VEGF prescription data from a single hospital.
Results: The potential budget impact of anti-VEGF injections in patients with DME over the next 5 years was estimated to be
about 97.7 billion and 106.2 billion KRW for scenarios 1 and 2, respectively. In scenario 3, in which a biosimilar product to an-
ti-VEGF is used, the estimated budget of the NHI system would be approximately 98.4 billion KRW. If an off-label drug is re-
imbursed, roughly 79.5 billion KRW will be required for the NHI system’s budget.

Conclusions: If the revised fee structure for AMD patients is similarly applied to anti-VEGF injections for DME patients, the NHI
fiscal requirements will increase disproportionately over the next 5 years compared to current reimbursement conditions. Given
the growth of DME patients in today’s patient population, the use of a biosimilar or off-label drug is a financially viable alternative
to reduce the overall burden on the NHI system.
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Table 1. Scenarios of anti-vascular endothelial growth factor treatment for diabetic macular edema

Scenario Limitation of insurance Anti-VEGF Market share
1 Maximum 14 times for R, A R 46%, A 54%
2 Stop if visual acuity <0.1 after 10 times R46%, A 54%
3 Stop if visual acuity <0.1 after 10 times R 46%, A 54% for 2018-2019
R 33.3%, A 33.3%, BS 33.3% for 2020-2022
4 Stop if visual acuity <0.1 after 10 times R33.3%, A33.3%,B33.3%

Anti-VEGF = anti-vascular endothelial growth factor; R = ranibizumab; A = aflibercept; BS = biosimilar; B = bevacizumab.
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Table 2. Number of patients with anti-vascular endothelial
growth factor treatment
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Table 3. Dropping rate of patients and the number of injections in diabetic macular edema
1st year 2nd year 3rd year 4th year 5th year
Drop rate by vision <0.1 in scenario 2-4 11.4%
Numbers of injection for new patients 3.8 1.9 1.9 1.3 0.9

2018 injections

Average 1.43/year
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Table 4. Expectation of new patients of diabetic macular edema in the future (2018-2022) by scenario 1

2018 2019 2020 2021 2022

Patients (total-new) i2018

The number of (total-new) patients 8,626 8,626 8,626 8,626 8,626

The drop rate at 10th injections 0.20 0.24 0.29 0.33 0.39

The number of (total-new) patients-(the drop rate) X the 6,915 6,547 6,110 5,741 5,303

number of (total-new) patients

Injections 9,889 9,362 8,738 8,210 7,584
2018 new patients

The number of new patients 1,770 1,770 1,770 1,770 1,770

The number of injections 6,727 3,364 3,364 2,301 1,593
2019 new patients

The number of new patients 1,900 1,900 1,900 1,900

Injections 7,218 360 3,609 2,469
2020 new patients

The number of new patients 2,038 2,038 2,038

Injections 7,745 3,873 3,873
2021 new patients

The number of new patients 2,187 2,187

Injections 8,311 4,155
2022 new patients

The number of new patients 2,187

Injections 8,311
Total

The number of new patients 8,685 10,217 11,818 13,636 15,385

Injections 16,616 19,944 23,456 26,304 27,985

Dropping rate after 14 injections is total patients 5 years ago/total patients.

Table 5. Expectation of new patients of diabetic macular edema in the future (2018-2022) by scenario 2-4

2018 2019 2020 2021 2022

Patients (total-new) i2018

The number of (total-new) patients 8,626 8,626 8,626 8,626 8,626

The drop rate at 10th injections 0.45 0.51 0.64 0.74 0.86

The number of (total-new) patlents—(the drop rate) X the 8,183 8.121 8.000 7.898 7779

number of (total-new) patients

Injections 11,702 11,613 11,440 11,294 11,125
2018 new patients

The number of new patients 1,770 1,770 1,770 1,770 1,770

The number of injections 6,727 3,364 3,364 2,301 1,593
2019 new patients

The number of new patients 1,900 1,900 1,900 1,900

Injections 7,218 3,609 3,609 2,469
2020 new patients

The number of new patients 2,038 2,038 2,038

Injections 7,745 3,873 3,873
2021 new patients

The number of new patients 2,187 2,187

Injections 8,311 4,155
2022 new patients

The number of new patients 2,347

Injections 8,917
Total

The number of new patients 9,953 11,791 13,708 15,793 18,021

Injections 18,429 22,194 26,158 29,387 32,132
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Table 6. Cost of anti-vascular endothelial growth factor (VEGF) in diabetic macular edema
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Senario Anti-VEGF

1,2 Ranibizumab Aflibercept
Price 828,166 792,163
Market share 44% 56%
Cost 808,004.3

3 Ranibizumab Aflibercept Ranibizumab, biosimilar
Price 662,533 792,163.0 662,533
Market share 33.3% 33.3% 33.3%
Cost 705,037.1

4 Ranibizumab Aflibercept Bevacizumab
Price 828,166 792,163.0 112,553.7
Market share 33.3% 33.3% 33.3%
Cost 577,049.9

Intravitreal injection Price Weight by type Weight
Hospital 78,350 0.25 75%
Clinic 85,610 0.15 25%
Cost 98,066.0

Doctors fee Price Weight by type Weight
Superior general hospital 14,340 0.3 42%
General hospital 12,640 0.25 16%
Hospital 10,940 0.2 17%
Clinical 10,620 0.15 25%
Cost 15,642.7

Cost of one injection (1) 921,713.0

Cost of one injection (2) 818,745.8

Cost of one injection (3) 690,758.6

Table 7. Economic burden of anti-vascular endothelial growth factor treatment by scenario 1

2018 2019 2020 2021 2022
Number of patients 8,685 10,217 11,818 13,636 15,385
Number of injections 16,616 19,944 23,456 26,304 27,985

15,326,807,080
15,326,807,080
2,605,557,204
12,721,249,876
16,093,862,965

Cost/injection (921,713 won)
Discount rate (5%)
Co-payment (17 %)

NHI’s payment (83 %)

Total co-payment

18,396,930,295
17,520,885,995
2,978,550,619
14,542,335,376
Total NHI’s payment

21,636,385,393
19,624,839,358
3,336,222,691

16,288,616,667
78,575,919,181

24,263,576,105
20,959,789,314
3,563,164,183
17,396,625,131
Total payment

25,814,265,847
21,237,460,397
3,610,368,268

17,627,092,130
94,669,782,145

NHI = National Health Incoorperation.
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Table 8. Economic burden of anti-vascular endothelial growth factor treatment by scenario 2

2018 2019 2020 2021 2022
Number of patients 9,953 11,791 13,708 15,793 18,021
Number of injections 18,429 22,194 26,158 29,387 32,132

16,999,377,332
16,999,377,332
2,889,894,146
14,109,483,185
18,051,416,114

Cost/injection (921,713 won)
Discount rate (5%)
Co-payment (17 %)

NHI’s payment (83 %)

Total co-payment

20,472,917,781
19,498,016,934
3,314,662,879
16,183,354,055
Total NHI’s payment

21,416,907,715
19,425,766,635
3,302,380,328
16,123,386,307
88,133,384,558

24,060,733,806
20,784,566,510
3,533,376,307
17,251,190,203
Total payment

26,308,139,950
21,643,771,844
3,679,441,213
17,964,330,631
106,184,800,672

NHI = National Health Incoorperation.

Table 9. Economic burden of anti-vascular endothelial growth factor treatment by scenario 3

2018 2019 2020 2021 2022
Number of patients 9,953 11,791 13,708 15,793 18,021
Number of injections 18,429 22,194 26,158 29,387 32,132

Cost/injection (921,713 won)
Discount rate (5%)
Co-payment (17 %)

NHI’s payment (83 %)

Total co-payment

16,999,377,332
16,999,377,332
2,889,894,146
14,109,483,185
16,719,754,873

20,472,917,781
19,498,016,934
3,314,662,879
16,183,354,055
Total NHI’s payment

21,416,907,715
19,425,766,635
3,302,380,328
16,123,386,307
81,631,744,381

24,060,733,806
20,784,566,510
3,533,376,307
17,251,190,203
Total payment

26,308,139,950
21,643,771,844
3,679,441,213
17,964,330,631
98,351,499,254

NHI = National Health Incoorperation.

Table 10. Economic burden of anti-vascular endothelial growth factor treatment by scenario 4

2018 2019 2020 2021 2022
Number of patients 9,953 11,791 13,708 15,793 18,021
Number of injections 18,429 22,194 26,158 29,387 32,132

Cost/injection (921,713 won)
Discount rate (5%)
Co-payment (17 %)

NHI’s payment (83 %)

Total co-payment

12,729,884,468
12,729,884,468
2,164,080,360
10,565,804,108
13,517,697,568

15,331,024,953
14,600,976,146
2,482,165,945
12,118,810,201
Total NHI’s payment

18,068,994,588
16,389,110,738
2,786,148,825
13,602,961,912
65,998,170,480

20,299,535,055
17,535,501,613
2,981,035,274
14,554,466,339
Total payment

22,195,624,350
18,260,395,083
3,104,267,164
15,156,127,919
79,515,868,048

NHI = National Health Incorperation.
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Table 11. Sensitivity analysis of the limitation on low vision <0.1 in diabetic macular edema

Scenario Payer’s cost

Company’s cost Total

1

2 (vision <0.1: +10%)
2 (vision <0.1: +5%)
2 (new)

2 (vision <0.1: -5%)

16,093,862,965
17,988,191,257
18,019,803,686
18,051,416,114
18,083,028,543

78,575,919,181
87,824,698,489
87,979,041,524
88,133,384,558
88,287,727,592

94,669,782,145
105,812,889,746
105,998,845,209
106,184,800,672
106,370,756,135

Table 12. Sensitivity analysis of the bevacizumab use in diabetic macular edema

Scenario Payer’s cost Company’s cost Total

1 16,093,862,965 78,575,919,181 94,669,782,145
2 18,051,416,114 88,133,384,558 106,184,800,672
4 (price = 1/10) 13,517,697,568 65,998,170,480 79,515,868,048
4 (price = 1/4) 14,617,897,720 71,369,735,929 85,987,633,650

4 (price = 1/2)
4 (market share 60%)

16,451,564,641
9,888,523,794

80,322,345,012
48,279,263,229

96,773,909,653
58,167,787,023
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