Potential impact of vaccination on the transmission dynamics of dengue: a four serotype model
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S2.1 Summary tables

Table S2.1.1 Summary results for scenarios with cross-protection only
[image: image1.emf]  DHF/DSS   DF   DHF/DSS   DF   DHF/DSS   DF

1 12 months 10.63 4.52 1.00 1.00 1.00 4 [3.6-6] 0.9 [0.82-0.97] 63% 66% -1520.3

2 7 months 9.14 3.80 1.00 1.00 1.00 6 [6-9] 0.87 [0.81-0.91] 47% 47% -1256.6

3 9 months 2.22 1.38 1.00 1.00 1.00 6 [6-9] 0.88 [0.75-1] 47% 46% -1262.4

4 11 months 11.65 4.08 1.00 1.00 1.00 6 [4-12] 0.71 [0.67-0.79] 48% 48% -1267.6

5 16 months 5.04 2.00 1.00 1.00 1.00 5.1 [3.6-7.2] 1.01 [0.93-1.1] 49% 48% -1280.0

6 9 months 5.22 1.90 1.00 1.00 1.00 7.2 [5.1-12] 0.87 [0.74-0.95] 47% 47% -1260.3

7 15 months 4.85 2.84 1.00 1.00 1.00 4.5 [4-4.5] 0.95 [0.89-1.02] 49% 49% -1275.9

8 15 months 3.47 3.23 1.00 1.00 1.00 4 [3.6-6] 0.84 [0.68-1.04] 48% 48% -1276.7

9 11 months 5.50 3.96 1.00 1.00 1.00 4.5 [4-12] 0.83 [0.79-0.87] 49% 49% -1266.2

10 17 months 8.25 4.31 1.00 1.00 1.00 7.2 [4.5-12] 0.82 [0.76-0.91] 48% 48% -1281.1

11 18 months 2.63 1.73 1.00 1.00 1.00 6 [4.5-7.2] 1.03 [0.97-1.12] 48% 47% -1282.9

12 13 months 7.40 2.51 1.00 1.00 1.00 4.5 [4-12] 0.91 [0.85-0.95] 48% 48% -1272.2

13 8 months 8.77 4.63 1.00 1.00 1.00 6 [4.5-12] 0.81 [0.73-0.91] 48% 47% -1258.2

14 12 months 1.77 1.52 1.00 1.00 1.00 5.1 [4-7.2] 1.03 [0.89-1.07] 47% 46% -1268.4

15 16 months 9.36 3.49 1.00 1.00 1.00 5.1 [5.1-12] 0.89 [0.65-1.07] 46% 46% -1281.5

16 14 months 7.04 4.91 1.00 1.00 1.00 6 [5.1-7.2] 0.79 [0.66-0.86] 48% 48% -1274.3

17 13 months 2.37 1.09 1.00 1.00 1.00 9 [4.5-12] 1 [0.93-1.14] 47% 46% -1272.4

18 7 months 3.82 3.07 1.00 1.00 1.00 7.2 [6-9] 0.7 [0.66-0.74] 47% 46% -1254.5

19 6 months 5.23 2.32 1.00 1.00 1.00 9 [7.2-9] 0.54 [0.5-0.6] 46% 45% -1253.0

20 10 months 5.54 2.77 1.00 1.00 1.00 6 [5.1-9] 0.66 [0.57-0.78] 47% 46% -1263.9

21 8 months 2.27 1.69 1.00 1.00 1.00 6 [6-9] 0.81 [0.74-0.88] 45% 45% -1258.9

22 15 months 10.61 4.14 1.00 1.00 1.00 6 [4.5-12] 0.87 [0.81-1.02] 47% 47% -1277.8

23 14 months 2.98 1.25 1.00 1.00 1.00 7.2 [5.1-9] 0.97 [0.9-1.06] 49% 49% -1281.2

24 7 months 5.14 4.54 1.00 1.00 1.00 9 [6-12] 0.59 [0.46-0.64] 47% 46% -1255.3

25 17 months 9.65 3.46 1.00 1.00 1.00 5.1 [5.1-12] 0.77 [0.64-0.82] 50% 50% -1301.8

26 9 months 4.13 1.87 1.00 1.00 1.00 9 [6-12] 0.79 [0.63-1.01] 47% 46% -1261.4

27 15 months 1.09 1.07 1.00 1.00 1.00 9 [7.2-12] 0.67 [0.56-0.72] 45% 45% -1282.6

28 18 months 7.19 3.71 1.00 1.00 1.00 5.1 [4.5-7.2] 1.07 [0.91-1.16] 47% 47% -1283.2

29 11 months 7.35 2.91 1.00 1.00 1.00 9 [6-12] 0.74 [0.7-0.79] 47% 47% -1265.5

30 17 months 14.93 4.98 1.00 1.00 1.00 6 [5.1-9] 0.7 [0.64-0.79] 46% 45% -1282.2

31 9 months 8.28 4.77 1.00 1.00 1.00 9 [4-12] 0.62 [0.56-0.7] 47% 46% -1261.9

32 11 months 4.74 1.63 1.00 1.00 1.00 6 [6-6] 0.77 [0.71-0.93] 45% 45% -1266.3

33 8 months 2.67 2.04 1.00 1.00 1.00 5.1 [4.5-5.1] 0.8 [0.72-0.86] 48% 47% -1257.2

34 6 months 4.08 2.67 1.00 1.00 1.00 7.2 [5.1-12] 0.72 [0.46-0.89] 46% 45% -1253.8

35 13 months 6.00 3.33 1.00 1.00 1.00 7.2 [6-9] 0.77 [0.73-0.83] 48% 47% -1273.0

36 16 months 11.15 3.97 1.00 1.00 1.00 5.1 [4-6] 1.08 [0.94-1.2] 48% 47% -1279.1

37 16 months 11.72 4.42 1.00 1.00 1.00 5.1 [4-6] 1.1 [0.9-1.17] 48% 48% -1279.6

38 11 months 5.00 2.69 1.00 1.00 1.00 7.2 [6-12] 0.83 [0.57-1.03] 48% 48% -1267.3

39 12 months 4.60 2.60 1.00 1.00 1.00 7.2 [4.5-12] 0.89 [0.7-1] 48% 47% -1269.0

40 14 months 5.84 2.95 1.00 1.00 1.00 5.1 [5.1-7.2] 1.01 [0.92-1.13] 48% 48% -1273.6

41 15 months 6.06 3.63 1.00 1.00 1.00 18 [9-18] 0.98 [0.92-1.07] 67% 70% -1326.2

42 13 months 8.82 3.82 1.00 1.00 1.00 6 [6-6] 0.99 [0.93-1.11] 48% 47% -1271.4

43 17 months 6.99 3.27 1.00 1.00 1.00 7.2 [5.1-7.2] 0.92 [0.85-1.03] 47% 47% -1281.6

44 10 months 1.35 1.21 1.00 1.00 1.00 6 [6-12] 0.92 [0.88-0.96] 47% 46% -1263.4

45 13 months 10.00 4.72 1.00 1.00 1.00 9 [5.1-18] 0.89 [0.81-0.98] 51% 50% -1275.2

46 9 months 3.28 2.22 1.00 1.00 1.00 6 [5.1-7.2] 0.6 [0.57-0.65] 46% 46% -1260.4

47 7 months 3.83 2.39 1.00 1.00 1.00 9 [5.1-12] 0.64 [0.59-0.83] 47% 46% -1256.0

48 10 months 5.62 2.15 1.00 1.00 1.00 6 [3.6-12] 1.03 [0.88-1.09] 48% 47% -1264.9

49 8 months 10.46 4.25 1.00 1.00 1.00 6 [5.1-12] 0.75 [0.64-0.89] 47% 46% -1259.2

50 12 months 1.80 1.47 1.00 1.00 1.00 4.5 [4-6] 0.98 [0.94-1.03] 46% 45% -1270.4
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Table S2.1.2 Summary results for models with cross-enhancement only
[image: image2.emf]  DHF/DSS   DF   DHF/DSS   DF   DHF/DSS   DF

1 0 months 7.50 2.73 3.95 2.87 1.18 12 [12-12] 0.08 [0.03-0.17] 65% 50% -1198.1

2 0 months 7.94 4.88 1.89 5.50 2.83 18 [18-18] 1 [0.78-1.06] 73% 65% -1215.5

3 0 months 11.15 4.58 2.79 4.15 1.40 18 [18-18] 0.92 [0.56-1.2] 70% 54% -1205.7

4 0 months 5.06 1.87 3.71 4.07 2.69 12 [12-12] 0.12 [0.05-0.24] 69% 63% -1199.4

5 0 months 3.90 1.58 3.12 3.79 1.41 7.2 [7.2-12] 0.08 [0.05-0.28] 68% 53% -1203.1

6 0 months 3.34 1.15 3.99 2.92 1.04 18 [12-36] 0.1 [0.06-0.29] 68% 48% -1211.3

7 0 months 4.57 3.57 2.75 7.02 2.48 12 [12-12] 0.39 [0.3-0.43] 74% 62% -1206.1

8 0 months 4.42 1.70 2.06 6.80 2.36 12 [12-12] 0.23 [0.17-0.33] 74% 60% -1213.3

9 0 months 4.55 3.86 4.90 3.83 1.90 12 [12-12] 0.05 [0.02-0.14] 69% 58% -1194.0

10 0 months 2.86 2.33 3.49 2.08 1.60 9 [6-12] 0.03 [0.01-0.15] 60% 55% -1200.7

11 0 months 4.85 4.70 4.98 3.23 2.44 36 [36-36] 0.09 [0.07-0.1] 71% 66% -1206.9

12 0 months 4.86 3.05 3.74 2.90 1.10 12 [6-12] 0.02 [0.01-0.08] 65% 49% -1199.2

13 0 months 13.57 4.52 4.49 1.98 1.82 9 [9-18] 0.05 [0.02-0.21] 66% 65% -2374.7

14 0 months 1.63 1.10 3.28 4.05 1.84 12 [12-12] 0.07 [0.06-0.29] 75% 60% -1215.7

15 0 months 10.65 4.74 2.39 2.19 1.22 12 [12-12] 0.09 [0.06-0.19] 70% 59% -1482.1

16 0 months 12.69 4.42 1.64 2.46 1.46 12 [12-12] 0.06 [0.02-0.17] 69% 57% -1567.3

17 0 months 6.05 2.83 1.30 2.91 1.12 36 [18-36] 0.19 [0.1-0.32] 70% 51% -1240.4

18 0 months 10.66 4.22 4.95 5.79 2.75 12 [12-18] 0.02 [0.01-0.16] 62% 44% -2899.0

19 0 months 7.47 4.46 3.08 1.80 1.58 12 [12-18] 0.21 [0.1-0.37] 51% 48% -1369.4

20 0 months 2.36 1.53 1.55 6.31 2.47 36 [18-36] 0.32 [0.14-0.37] 81% 66% -1235.3

21 0 months 7.65 2.68 1.27 8.73 3.00 9 [9-9] 0.06 [0.02-0.13] 75% 51% -1549.9

22 0 months 7.02 2.66 4.64 3.35 2.20 36 [36-36] 0.9 [0.81-1.01] 72% 64% -1208.3

23 0 months 6.07 3.08 1.47 2.58 2.34 18 [12-36] 0.12 [0.09-0.26] 68% 66% -1236.9

24 0 months 5.19 2.94 3.34 4.26 2.98 36 [36-36] 0.72 [0.52-0.86] 75% 69% -1215.3

25 0 months 9.69 4.82 4.19 2.99 1.28 18 [12-18] 0.03 [0.01-0.06] 59% 38% -3143.6

26 0 months 3.06 2.44 1.10 1.22 1.15 12 [12-18] 0.18 [0.06-0.37] 54% 52% -1245.5

27 0 months 3.28 3.25 1.99 2.81 1.74 12 [12-12] 0.09 [0.07-0.26] 69% 60% -1228.3

28 0 months 5.23 3.71 2.32 2.31 1.01 18 [12-18] 0.06 [0.03-0.08] 70% 52% -2158.7

29 0 months 8.89 3.42 1.61 6.68 2.95 9 [7.2-9] 0.03 [0.02-0.12] 75% 57% -1693.8

30 0 months 2.54 1.75 4.47 2.52 2.10 12 [12-12] 0.04 [0.01-0.06] 67% 64% -1209.0

31 0 months 5.53 4.92 4.55 4.81 1.68 36 [36-36] 0.99 [0.84-1.08] 78% 59% -1208.6

32 0 months 11.86 4.02 3.00 3.49 2.56 12 [12-12] 0.03 [0.01-0.11] 67% 60% -1741.7

33 0 months 10.47 4.94 1.77 5.42 2.20 12 [12-18] 0.07 [0.01-0.18] 69% 48% -1830.5

34 0 months 7.19 2.88 2.87 1.34 1.33 12 [12-12] 0.05 [0.02-0.13] 57% 57% -1218.9

35 0 months 3.41 1.42 4.70 3.12 1.53 9 [9-12] 0.07 [0.02-0.21] 71% 58% -1208.0

36 0 months 2.31 1.18 4.12 5.98 2.41 12 [12-12] 0.08 [0.05-0.24] 81% 65% -1210.7

37 0 months 5.72 2.07 1.04 3.52 1.88 12 [12-18] 0.12 [0.03-0.25] 67% 52% -1572.2

38 0 months 10.24 4.61 3.18 4.20 2.66 12 [12-12] 0.03 [0.02-0.1] 68% 57% -1789.8

39 0 months 2.50 1.07 2.65 2.46 2.02 12 [12-12] 0.03 [0.02-0.08] 68% 64% -1220.8

40 0 months 4.21 2.47 2.20 4.86 1.64 36 [36-36] 0.58 [0.54-0.62] 78% 58% -1225.7

41 0 months 3.11 1.36 2.21 6.12 2.87 36 [36-36] 0.32 [0.28-0.39] 80% 68% -1225.5

42 0 months 1.60 1.46 1.07 3.40 2.79 18 [12-18] 0.18 [0.08-0.24] 72% 68% -1246.3

43 0 months 2.57 2.22 4.24 4.94 1.71 36 [36-36] 0.13 [0.05-0.33] 78% 59% -1210.0

44 0 months 2.42 1.91 4.39 4.86 2.77 36 [36-36] 0.11 [0.05-0.31] 78% 68% -1209.3

45 0 months 7.17 3.49 1.38 1.58 1.52 12 [12-12] 0.06 [0.04-0.23] 60% 58% -1238.7

46 0 months 7.27 3.34 3.62 8.12 2.91 7.2 [7.2-7.2] 0.01 [0-0.03] 77% 54% -1543.2

47 0 months 2.49 2.39 2.45 3.82 2.64 18 [12-36] 0.11 [0.05-0.18] 74% 67% -1222.8

48 0 months 2.86 2.17 1.24 4.38 2.30 18 [12-18] 0.06 [0.04-0.14] 77% 66% -1241.9

49 0 months 1.24 1.02 1.18 3.37 2.05 12 [12-18] 0.19 [0.08-0.38] 73% 64% -1243.3

50 0 months 2.29 1.25 1.85 2.13 1.28 12 [12-12] 0.17 [0.11-0.37] 63% 53% -1230.3
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Table S2.1.3 Summary results for models with cross-protection and cross-enhancement
[image: image3.emf]  DHF/DSS   DF   DHF/DSS   DF   DHF/DSS   DF

1 11 months 3.23 1.55 1.06 5.93 2.73 4 [3.6-6] 0.9 [0.82-0.97] 75% 64% -1264.9

2 10 months 3.67 1.65 2.76 2.55 1.07 5.1 [4.5-7.2] 0.8 [0.69-1.08] 63% 47% -1234.6

3 7 months 5.76 2.01 2.50 4.81 2.56 12 [6-12] 0.86 [0.82-0.91] 71% 62% -1229.9

4 17 months 2.13 1.18 2.29 5.04 2.45 6 [6-6] 1 [0.91-1.06] 75% 64% -1256.7

5 8 months 12.42 4.78 2.13 4.87 1.86 6 [4.5-9] 0.81 [0.68-0.89] 72% 58% -1236.3

6 18 months 7.40 4.58 2.56 4.72 1.91 6 [4.5-6] 1.1 [1.04-1.16] 76% 61% -1255.1

7 13 months 3.61 3.32 1.48 4.46 1.61 4 [3.6-9] 0.98 [0.79-1.05] 73% 57% -1260.8

8 17 months 9.90 3.54 2.40 2.15 1.39 12 [2.8-12] 1.04 [0.95-1.15] 64% 56% -1254.6

9 12 months 9.30 4.83 1.53 4.21 2.63 4 [4-4.5] 1.06 [0.89-1.12] 72% 65% -1255.4

10 16 months 10.50 4.01 1.63 6.58 2.29 6 [4-7.2] 0.78 [0.7-0.85] 74% 49% -1798.2

11 13 months 3.21 1.30 1.76 4.97 1.70 4.5 [4-9] 1 [0.79-1.16] 73% 56% -1254.6

12 7 months 4.64 2.52 1.33 3.18 1.41 6 [4-9] 0.91 [0.85-1.01] 65% 51% -1245.8

13 9 months 8.61 3.96 1.89 1.44 1.23 9 [6-12] 0.76 [0.65-0.8] 52% 49% -1242.1

14 8 months 4.56 3.10 2.03 7.34 2.93 6 [4.5-9] 0.94 [0.75-1.03] 75% 64% -1237.0

15 12 months 4.06 2.94 1.12 2.25 2.15 6 [4.5-12] 1.01 [0.88-1.07] 63% 62% -1266.8

16 15 months 2.21 1.82 1.91 2.01 1.15 6 [4.5-9] 0.7 [0.65-0.98] 60% 49% -1257.6

17 11 months 4.75 4.25 2.89 3.03 1.53 9 [4.5-12] 0.84 [0.73-0.94] 65% 53% -1235.3

18 14 months 7.96 2.72 1.25 2.91 2.02 7.2 [4.5-18] 1.12 [0.86-1.19] 66% 59% -1267.6

19 9 months 3.60 2.34 2.94 2.89 2.39 9 [6-12] 0.8 [0.61-0.96] 65% 62% -1231.4

20 15 months 8.63 3.62 2.66 3.78 2.89 7.2 [5.1-7.2] 0.83 [0.79-0.9] 70% 65% -1247.6

21 16 months 7.21 2.66 1.82 3.27 1.80 5.1 [4-6] 0.91 [0.86-1] 69% 59% -1259.9

22 16 months 4.14 4.12 2.60 7.04 2.71 7.2 [3.6-7.2] 0.97 [0.9-1.12] 78% 64% -1251.5

23 6 months 6.87 4.38 2.71 2.79 1.03 6 [3.3-9] 0.79 [0.67-0.95] 64% 47% -1225.0

24 9 months 1.92 1.04 1.01 1.62 1.60 6 [3.3-12] 0.94 [0.86-0.99] 56% 55% -1262.3

25 16 months 4.30 2.12 1.56 4.17 2.65 5.1 [4-6] 1.06 [1.01-1.12] 73% 65% -1265.0

26 11 months 8.29 3.04 2.63 4.41 2.19 6 [4-6] 0.84 [0.71-0.97] 72% 62% -1239.3

27 12 months 11.84 4.48 1.87 6.99 2.55 12 [6-36] 0.36 [0.26-0.45] 62% 37% -1265.5

28 16 months 11.13 4.35 2.75 4.76 1.79 4.5 [2-6] 1.11 [1.06-1.17] 75% 59% -1250.5

29 8 months 3.30 1.72 1.38 2.85 2.07 12 [9-12] 0.68 [0.61-0.76] 64% 59% -1249.2

30 13 months 6.99 3.40 2.45 3.21 1.27 7.2 [5.1-9] 0.88 [0.68-1.03] 66% 50% -1245.8

31 11 months 5.10 4.09 2.18 3.51 1.96 5.1 [4.5-6] 0.87 [0.84-0.9] 69% 59% -1244.5

32 8 months 6.42 2.77 2.06 3.98 2.08 6 [2.8-9] 0.87 [0.73-0.96] 70% 60% -1236.4

33 14 months 4.28 1.47 1.22 2.42 1.94 9 [7.2-12] 0.81 [0.75-0.96] 63% 58% -1267.7

34 17 months 4.05 2.40 1.69 5.15 2.25 7.2 [6-36] 0.83 [0.75-0.98] 76% 63% -1291.8

35 7 months 6.44 3.23 1.99 3.82 1.31 5.1 [4-5.1] 0.89 [0.84-0.94] 68% 51% -1236.5

36 10 months 6.45 2.87 2.11 2.86 1.67 7.2 [5.1-9] 0.83 [0.72-1] 66% 56% -1242.4

37 12 months 2.10 1.64 1.93 2.84 1.35 12 [7.2-12] 0.7 [0.64-0.82] 65% 52% -1249.5

38 13 months 6.35 3.80 2.27 4.28 2.21 7.2 [6-12] 0.87 [0.8-1.01] 72% 61% -1246.9

39 14 months 6.48 4.88 1.31 2.47 1.49 6 [3.6-12] 0.97 [0.9-1.04] 64% 55% -1265.1

40 14 months 7.28 3.42 1.67 3.35 2.52 4.5 [3.3-6] 1.13 [0.96-1.2] 70% 65% -1259.6

41 9 months 2.92 2.05 2.22 6.30 2.96 6 [5.1-9] 1.24 [0.77-1.36] 75% 65% -1236.8

42 15 months 1.64 1.08 1.42 2.60 1.18 5.1 [5.1-7.2] 1 [0.91-1.13] 63% 49% -1265.8

43 6 months 12.40 4.93 2.97 3.40 2.42 9 [3.6-9] 0.83 [0.74-0.87] 68% 63% -1223.2

44 18 months 1.47 1.39 1.17 1.66 1.11 6 [4-7.2] 1.16 [1-1.25] 57% 49% -1278.1

45 15 months 11.55 3.87 2.41 5.14 1.73 4 [3.3-5.1] 0.64 [0.54-0.69] 75% 50% -2005.2

46 10 months 2.93 2.46 1.09 3.53 1.45 7.2 [6-12] 0.67 [0.62-0.7] 68% 53% -1262.4

47 9 months 4.69 1.94 1.76 3.05 2.82 6 [5.1-12] 0.92 [0.81-1.02] 64% 62% -1243.8

48 10 months 3.89 2.24 1.44 8.04 2.86 9 [5.1-12] 0.89 [0.76-1.03] 83% 67% -1257.9

49 17 months 13.13 4.63 2.82 3.16 2.77 5.1 [4.5-6] 0.98 [0.84-1.08] 68% 66% -1251.6

50 7 months 5.34 4.73 2.85 5.46 2.33 12 [3.6-12] 0.9 [0.83-1.08] 73% 61% -1225.4
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Table S2.1.4 Summary results for alternative models of interactions between serotypes
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In the following sections, we present the detailed calibration and vaccination results for models providing the best match with observed periodicity for dengue in Southern Vietnam (model n°4, 30 and 49 among those only including cross-protection, model n°2, 16 and 23) for models combining cross-protection and cross-enhancement

We also present the detailed calibration results for the four alternative models for cross-interactions presented table S2.1.4 as well as for model n°1 with cross-enhancement only. 
S2.2 Models with cross protection only
Model S2.2A
Model Calibration 
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Table S2.2A.1 Main characteristics of cross-

interactions and main results
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Figure S2.2A.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years
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Model n°2
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Model n°3
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Transmission probability upon bite

1

    Dengue 1 10.17% 14.23% 12.81%
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Relative exposure to mosquito bite

    0-4 years 1.00 0.25 0.40

       95% CI [0.1-0.4] [0.2-0.7]

   5-14 years 1.00 1.00 1.42

       95% CI [1.1-1.8]

   15+ years 1.00 1.00 1.00

Log-likelihood -1272.5 -1267.6* -1267.4

a.same exposure for all age groups, b. reference age group 5+ yrs, c. reference age group : 15+ yrs

*. Difference between model n°1 and model n°2 statistically significant (Likelihood ratio test, p < 1%)

NS. Difference between model n°3 and model n°2 statistically significant (Likelihood ratio test, p > 1%)

Table S2.2A.2 Estimation of transmission parameters

1.Transmission from vector to host, 2. Reference age group 15+ yrs

*. Confidence intervals based on lognormal distribution for parameters
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All result tables for this scenario are based on Model n°2 that provides the best fit of the data.  
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DHF/DSS

0-4 yrs 36.1% 28.9% 28.9% 12.2%

5-14 yrs 19.1% 17.6% 16.4% 6.7%

15+ yrs 5.1% 8.5% 6.2% 2.1%

DF

0-4 yrs 20.3% 16.3% 16.2% 6.9%

5-14 yrs 10.7% 9.9% 9.3% 3.8%

15+ yrs 2.7% 4.5% 3.3% 1.1%

Table S2.2A.3 Age and serotype specific probabilty to 

develop a symptomatic case in case of dengue infection
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Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.80 1.82 3.00 2.43 2.08

February 71.3% 0.61 0.92 1.57 1.26 1.12

March 74.9% 0.96 2.87 4.59 3.75 3.16

April 106.0% 0.71 2.01 3.34 2.69 2.33

May 121.9% 0.78 2.95 4.79 3.90 3.31

June 126.5% 0.65 2.00 3.33 2.68 2.33

July 122.4% 0.70 2.30 3.79 3.06 2.64

August 113.8% 0.52 1.08 1.83 1.46 1.30

September 102.6% 0.72 2.03 3.35 2.70 2.33

October 100.0% 0.58 1.18 2.01 1.60 1.42

November 100.9% 0.63 1.46 2.45 1.96 1.72

December 86.3% 0.55 0.92 1.56 1.24 1.11

Average 100.0% 0.68 1.79 2.97 2.40 2.07

Min 0.92 1.56 1.24 1.11

Max 2.95 4.79 3.90 3.31

Table S2.2A.4 Basic reproduction number


[image: image10.emf]Figure S2.2A.2 Observed and simulated evolution 
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[image: image12.emf]Figure S2.2A.4 Observed & Estimated age-

specific DF incidence
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[image: image13.emf]Figure S2.2A.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image14.emf]Figure S2.2A.6 Observed and estimated number 

of seropositive subjects for dengue 2
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[image: image15.emf]Figure S2.2A.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image16.emf]Figure S2.2A.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image17.emf]Figure S2.2A.9 Simulated annual DHF/DSS 

incidence
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Vaccination results
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1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.2AV1 Impact of vaccination on total dengue incidence over a 100 years 

period 

Vaccination scenario
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Table S2.2AV2 Impact of vaccination on severe dengue over a 100 years period 

Vaccination scenario DHF/DSS incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

[image: image20.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

586 1006 146

392

90% 90% 30 years 39 77 26

38

-90%

70% 90% 30 years 117 208 68

104

-73%

90% 70% 30 years 103 182 60

91

-77%

70% 70% 30 years 200 353 94

164

-58%

90% 90% 10 years 140 272 98

141

-64%

70% 90% 10 years 226 432 119

201

-49%

90% 70% 10 years 219 414 117

195

-50%

70% 70% 10 years 296 553 130

244

-38%

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.2AV3 Impact of vaccination on mild dengue over a  100 years period 

Vaccination scenario DF incidence (/100,000)

No vaccination
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[image: image22.emf]Figure S2.2AV.2 Vaccination impact on monthly incidence 

according to duration of protection 
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[image: image23.emf]Figure S2.2AV.3 Impact of vaccination on age-specific 

incidence (over 100 years)
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[image: image24.emf]Figure S2.2AV.4 Impact of vaccination on age-specific 

incidence (over 100 years)
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Model S2.2B
Model Calibration 
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Table S2.2B.1 Main characteristics of cross-

interactions and main results
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Figure S2.2B.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image27.emf]Model n°1

a

Model n°2

b

Model n°3
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Transmission probability upon bite

1

    Dengue 1 9.89% 11.51% 12.70%

       95% CI [9.8-9.9] [10.7-12.4] [11.8-13.7]

    Dengue 2 11.16% 15.74% 17.68%

       95% CI [10.3-12] [14.4-17.2] [16.1-19.4]

    Dengue 3 10.62% 14.69% 16.36%

       95% CI [9.9-11.4] [13.5-15.9] [15-17.9]

    Dengue 4 16.73% 21.71% 23.68%

       95% CI [15.6-17.9] [19.9-23.6] [21.6-26]

Relative exposure to mosquito bite

    0-4 years 1.00 0.38 0.34

       95% CI [0.3-0.5] [0.3-0.5]

   5-14 years 1.00 1.00 0.89

       95% CI [0.8-1]

   15+ years 1.00 1.00 1.00

Log-likelihood -1287.0 -1282.2* -1282.2

a.same exposure for all age groups, b. reference age group 5+ yrs, c. reference age group : 15+ yrs

*. Difference between model n°1 and model n°2 statistically significant (Likelihood ratio test, p < 1%)

NS. Difference between model n°3 and model n°2 statistically significant (Likelihood ratio test, p > 1%)

Table S2.2B.2 Estimation of transmission parameters

1.Transmission from vector to host, 2. Reference age group 15+ yrs

*. Confidence intervals based on lognormal distribution for parameters
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All result tables for this scenario are based on Model n°2 that provides the best fit of the data.  

[image: image28.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 26.5% 21.5% 21.4% 9.0%

5-14 yrs 21.6% 19.9% 18.6% 7.5%

15+ yrs 5.4% 8.6% 6.3% 2.2%

DF

0-4 yrs 14.9% 12.1% 12.0% 5.1%

5-14 yrs 12.1% 11.2% 10.5% 4.2%

15+ yrs 2.9% 4.6% 3.4% 1.2%

Table S2.2B.3 Age and serotype specific probabilty to 

develop a symptomatic case in case of dengue infection


[image: image29.emf]Vector 

density

Daily biting 

rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.78 1.75 2.79 2.28 1.99

February 71.3% 0.50 0.62 0.96 0.79 0.73

March 74.9% 1.02 3.39 5.17 4.30 3.64

April 106.0% 0.65 1.63 2.66 2.15 1.91

May 121.9% 0.78 3.01 4.72 3.89 3.34

June 126.5% 0.62 1.80 2.92 2.37 2.10

July 122.4% 0.70 2.28 3.65 2.98 2.59

August 113.8% 0.50 0.99 1.60 1.28 1.17

September 102.6% 0.71 1.97 3.16 2.58 2.26

October 100.0% 0.56 1.09 1.79 1.44 1.30

November 100.9% 0.62 1.39 2.27 1.84 1.63

December 86.3% 0.54 0.87 1.40 1.13 1.03

Average 100.0% 0.67 1.73 2.76 2.25 1.97

Min 0.62 0.96 0.79 0.73

Max 3.39 5.17 4.30 3.64

Table S2.2B.4 Basic reproduction number
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[image: image31.emf]Figure S2.2B.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image32.emf]Figure S2.2B.4 Observed & Estimated age-

specific DF incidence
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[image: image33.emf]Figure S2.2B.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image34.emf]Figure S2.2B.6 Observed and estimated number 

of seropositive subjects for dengue 2

16%

30%

44%

43%

35%

34%

22%

19%

12%

0%

13%

14%

50%

0

5

10

15

20

25

30

35

3 years 4 years 5 years 6 years 7 years 8 years 9 years 10 years11 years12 years13 years14 years15 years

# seropositives       _

Observed

Estimated

[image: image35.emf]Figure S2.2B.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image36.emf]Figure S2.2B.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image37.emf]Figure S2.2B.9 Simulated annual DHF/DSS 

incidence
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Vaccination results
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No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.2BV1 Impact of vaccination on total dengue incidence over a 100 years 

period 

Vaccination scenario Dengue incidence (/100,000)
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Table S2.2BV2 Impact of vaccination on severe dengue over a 100 years period 

Vaccination scenario DHF/DSS incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   
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1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.2BV3 Impact of vaccination on mild dengue over a  100 years period 

Vaccination scenario DF incidence (/100,000)

No vaccination


[image: image41.emf]Figure S2.2BV.1Vaccination impact on monthly incidence 

according to coverage and efficacy
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[image: image42.emf]Figure S2.2BV.2 Vaccination impact on monthly incidence 

according to duration of protection 
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[image: image43.emf]Figure S2.2BV.3 Impact of vaccination on age-specific 

incidence (over 100 years)
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[image: image44.emf]Figure S2.2BV.4 Impact of vaccination on age-specific 

incidence (over 100 years)

0

500

1000

1500

2000

2500

3000

0-4 yrs 5-14 yrs 15+ yrs

Age-specific incidence (/100,000)          _

No vaccination

Efficacy:90% - Coverage:90% - Protection:10 yrs

Efficacy:70% - Coverage:90% - Protection:10 yrs

Efficacy:90% - Coverage:70% - Protection:10 yrs

Efficacy:70% - Coverage:70% - Protection:10 yrs


Model S2.2C
Model Calibration 

[image: image45.emf]Cross-protection (duration)
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1. In case of secondary, tertiary or quaternary infection

2. Dominant period in the Fourier power spectrum 

3. Median value and range

4. Annual average

Table S2.2C.1 Main characteristics of cross-

interactions and main results
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Figure S2.2C.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image47.emf]Model n°1

a

Model n°2

b

Model n°3

c

Transmission probability upon bite

1

    Dengue 1 10.66% 15.28% 13.80%

       95% CI [10.1-11.3] [14.1-16.6] [12.8-14.9]

    Dengue 2 14.21% 22.04% 19.46%

       95% CI [13.2-15.3] [20-24.3] [17.8-21.3]

    Dengue 3 13.31% 19.94% 17.78%

       95% CI [12.4-14.2] [18.2-21.9] [16.3-19.4]

    Dengue 4 19.21% 25.96% 23.67%

       95% CI [18-20.5] [23.5-28.7] [21.7-25.9]

Relative exposure to mosquito bite

    0-4 years 1.00 0.19 0.21

       95% CI [0.1-0.3] [0.1-0.4]

   5-14 years 1.00 1.00 1.13

       95% CI [1.1-1.2]

   15+ years 1.00 1.00 1.00

Log-likelihood -1265.9 -1259.2* -1259.2

a.same exposure for all age groups, b. reference age group 5+ yrs, c. reference age group : 15+ yrs

*. Difference between model n°1 and model n°2 statistically significant (Likelihood ratio test, p < 1%)

NS. Difference between model n°3 and model n°2 statistically significant (Likelihood ratio test, p > 1%)

Table S2.2C.2 Estimation of transmission parameters

1.Transmission from vector to host, 2. Reference age group 15+ yrs

*. Confidence intervals based on lognormal distribution for parameters
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All result tables for this scenario are based on Model n°2 that provides the best fit of the data.  

[image: image48.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 45.0% 35.9% 35.8% 15.2%

5-14 yrs 18.0% 16.6% 15.5% 6.3%

15+ yrs 5.0% 8.5% 6.1% 2.1%

DF

0-4 yrs 25.3% 20.2% 20.2% 8.6%

5-14 yrs 10.1% 9.3% 8.7% 3.5%

15+ yrs 2.6% 4.5% 3.2% 1.1%

Table S2.2C.3 Age and serotype specific probabilty to 

develop a symptomatic case in case of dengue infection


[image: image49.emf]Vector 

density

Daily biting 

rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.71 1.36 2.30 1.84 1.60

February 71.3% 0.55 0.75 1.27 1.01 0.90

March 74.9% 0.99 3.07 4.96 4.04 3.37

April 106.0% 0.67 1.76 2.99 2.39 2.07

May 121.9% 0.78 3.02 4.96 4.02 3.39

June 126.5% 0.64 1.90 3.22 2.58 2.23

July 122.4% 0.70 2.32 3.88 3.12 2.67

August 113.8% 0.51 1.05 1.79 1.42 1.26

September 102.6% 0.72 2.03 3.40 2.73 2.34

October 100.0% 0.57 1.15 1.99 1.58 1.39

November 100.9% 0.63 1.46 2.48 1.98 1.72

December 86.3% 0.55 0.91 1.56 1.24 1.10

Average 100.0% 0.67 1.73 2.90 2.33 2.00

Min 0.75 1.27 1.01 0.90

Max 3.07 4.96 4.04 3.39

Table S2.2C.4 Basic reproduction number


[image: image50.emf]Figure S2.2C.2 Observed and simulated evolution 

of monthly dengue incidence
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[image: image51.emf]Figure S2.2C.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image52.emf]Figure S2.2C.4 Observed & Estimated age-

specific DF incidence
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[image: image53.emf]Figure S2.2C.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image54.emf]Figure S2.2C.6 Observed and estimated number 

of seropositive subjects for dengue 2
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[image: image55.emf]Figure S2.2C.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image56.emf]Figure S2.2C.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image57.emf]Figure S2.2C.9 Simulated annual DHF/DSS 

incidence
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Vaccination results
[image: image58.emf]Efficacy
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No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.2CV1 Impact of vaccination on total dengue incidence over a 100 years 

period 

Vaccination scenario Dengue incidence (/100,000)
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90% 70% 10 years 356 675 215

333

-51%

70% 70% 10 years 488 918 243 422 -38%

Table S2.2CV2 Impact of vaccination on severe dengue over a 100 years period 

Vaccination scenario DHF/DSS incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   
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1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.2CV3 Impact of vaccination on mild dengue over a  100 years period 

Vaccination scenario DF incidence (/100,000)

No vaccination


[image: image61.emf]Figure S2.2CV.1Vaccination impact on monthly incidence 

according to coverage and efficacy
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[image: image62.emf]Figure S2.2CV.2 Vaccination impact on monthly incidence 

according to duration of protection 
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[image: image63.emf]Figure S2.2CV.3 Impact of vaccination on age-specific 

incidence (over 100 years)

0

500

1000

1500

2000

2500

3000

0-4 yrs 5-14 yrs 15+ yrs

Age-specific incidence (/100,000)          _

No vaccination

Efficacy:90% - Coverage:90% - Protection:30 yrs

Efficacy:70% - Coverage:90% - Protection:30 yrs

Efficacy:90% - Coverage:70% - Protection:30 yrs

Efficacy:70% - Coverage:70% - Protection:30 yrs

[image: image64.emf]Figure S2.2CV.4 Impact of vaccination on age-specific 

incidence (over 100 years)
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S2.3 Models with cross-enhancement only

Model S2.3A
[image: image65.emf]Cross-protection (duration)
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Increased severity
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Dominant period2,3

12 yrs [12-12]

Coefficient of variation
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1. In case of secondary, tertiary or quaternary infection

2. Dominant period in the Fourier power spectrum 

3. Median value and range

4. Annual average

Table S2.3A.1 Main characteristics of cross-

interactions and main results
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Figure S2.3A.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image67.emf]Model n°1

a

Transmission probability upon bite

1

    Dengue 1 16.26%

       95% CI [14.5-18.2]

    Dengue 2 27.13%

       95% CI [24.3-30.3]

    Dengue 3 23.41%

       95% CI [21-26.1]

    Dengue 4 25.77%

       95% CI [22.9-29]

Relative exposure to mosquito bite

    0-4 years 0.12

       95% CI [0.1-0.2]

   5+ years 1.00

Log-likelihood -1198.1

1.Transmission from vector to host

a. reference age group 5+ yrs

Table S2.3A.2 Estimation of transmission parameters

*. Confidence intervals based on lognormal distribution for parameters
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[image: image68.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 94.7% 54.0% 54.4% 22.4%

5-14 yrs 8.7% 9.0% 7.9% 3.2%

15+ yrs 1.5% 3.3% 2.1% 0.7%

DF

0-4 yrs 55.3% 31.4% 31.7% 13.6%

5-14 yrs 8.6% 8.0% 7.4% 3.0%

15+ yrs 1.8% 3.8% 2.6% 0.8%

Table S2.3A.3 Age and serotype specific probabilty to develop a 

symptomatic case in case of dengue infection


[image: image69.emf]Vector 

density

Daily 

biting rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.67 0.96 1.88 1.47 1.24

February 71.3% 0.59 0.66 1.19 0.98 0.88

March 74.9% 0.96 2.49 4.75 3.71 2.84

April 106.0% 0.70 1.57 3.09 2.40 1.96

May 121.9% 0.77 2.47 4.81 3.74 2.92

June 126.5% 0.65 1.62 3.19 2.48 2.03

July 122.4% 0.70 1.87 3.69 2.86 2.30

August 113.8% 0.52 0.80 1.43 1.18 1.07

September 102.6% 0.72 1.64 3.24 2.51 2.03

October 100.0% 0.58 0.90 1.66 1.34 1.19

November 100.9% 0.62 1.14 2.23 1.74 1.46

December 86.3% 0.55 0.69 1.24 1.01 0.92

Average 100.0% 0.67 1.40 2.70 2.12 1.74

Min 0.66 1.19 0.98 0.88

Max 2.49 4.81 3.74 2.92

Table S2.3A.4 Basic reproduction number


[image: image70.emf]Figure S2.3A.2 Observed and simulated evolution 

of monthly dengue incidence
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[image: image71.emf]Figure S2.3A.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image72.emf]Figure S2.3A.4 Observed & Estimated age-

specific DF incidence
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[image: image73.emf]Figure S2.3A.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image74.emf]Figure S2.3A.6 Observed and estimated number 

of seropositive subjects for dengue 2
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[image: image75.emf]Figure S2.3A.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image76.emf]Figure S2.3A.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image77.emf]Figure S2.3A.9 Simulated annual DHF/DSS 

incidence
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S2.4 Models with cross-protection and cross-enhancement

Model S2.4A
Model Calibration 
[image: image78.emf]Cross-protection (duration)
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Relative infectiousness
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5.1 yrs [4-7.2]

Coefficient of variation

3

0.8  [0.63-1.12]

% of secondary cases
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60%

  DF

44%

Basic reproduction number
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1. In case of secondary, tertiary or quaternary infection

2. Dominant period in the Fourier power spectrum 

3. Median value and range

4. Annual average

Table S2.4A.1 Main characteristics of cross-

interactions and main results
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Figure S2.4A.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image80.emf]Model n°1

a

Model n°2

b

Model n°3

c

Transmission probability upon bite

1

    Dengue 1 17.97% 22.04% 18.20%

       95% CI [16.7-19.4] [19.5-24.9] [16.6-20]

    Dengue 2 26.36% 37.07% 27.60%

       95% CI [24.3-28.6] [32.9-41.7] [25.2-30.2]

    Dengue 3 23.23% 31.06% 24.04%

       95% CI [21.5-25.1] [27.3-35.3] [22.1-26.2]

    Dengue 4 24.89% 30.48% 25.00%

       95% CI [23-26.9] [27.1-34.3] [22.9-27.3]

Relative exposure to mosquito bite

    0-4 years 1.00 0.24 0.33

       95% CI [0.1-0.4] [0.2-0.5]

   5-14 years 1.00 1.00 1.39

       95% CI [1.3-1.5]

   15+ years 1.00 1.00 1.00

Log-likelihood -1240.1 -1234.6* -1234.6

a.same exposure for all age groups, b. reference age group 5+ yrs, c. reference age group : 15+ yrs

*. Difference between model n°1 and model n°2 statistically significant (Likelihood ratio test, p < 1%)

NS. Difference between model n°3 and model n°2 statistically significant (Likelihood ratio test, p > 1%)

Table S2.4A.2 Estimation of transmission parameters

1.Transmission from vector to host, 2. Reference age group 15+ yrs

*. Confidence intervals based on lognormal distribution for parameters
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All result tables for this scenario are based on Model n°2 that provides the best fit of the data.  

[image: image81.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 35.3% 28.1% 27.7% 11.8%

5-14 yrs 11.1% 11.2% 10.0% 4.0%

15+ yrs 1.8% 3.6% 2.4% 0.8%

DF

0-4 yrs 21.8% 17.1% 17.0% 7.3%

5-14 yrs 10.3% 9.5% 8.8% 3.6%

15+ yrs 2.2% 4.1% 2.9% 0.9%

Table S2.4A.3 Age and serotype specific probabilty to 

develop a symptomatic case in case of dengue infection


[image: image82.emf]Vector 

density

Daily biting 

rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.78 1.50 2.76 2.18 1.80

February 71.3% 0.52 0.57 1.00 0.81 0.73

March 74.9% 0.99 2.67 4.87 3.84 3.08

April 106.0% 0.64 1.42 2.58 2.05 1.74

May 121.9% 0.77 2.54 4.66 3.67 3.00

June 126.5% 0.62 1.56 2.84 2.25 1.91

July 122.4% 0.69 1.96 3.59 2.83 2.35

August 113.8% 0.50 0.86 1.51 1.23 1.09

September 102.6% 0.71 1.71 3.13 2.48 2.06

October 100.0% 0.56 0.97 1.71 1.38 1.21

November 100.9% 0.62 1.24 2.26 1.79 1.53

December 86.3% 0.54 0.76 1.34 1.09 0.96

Average 100.0% 0.66 1.48 2.69 2.13 1.79

Min 0.57 1.00 0.81 0.73

Max 2.67 4.87 3.84 3.08

Table S2.4A.4 Basic reproduction number


[image: image83.emf]Figure S2.4A.2 Observed and simulated evolution 

of monthly dengue incidence
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[image: image84.emf]Figure S2.4A.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image85.emf]Figure S2.4A.4 Observed & Estimated age-

specific DF incidence
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[image: image86.emf]Figure S2.4A.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image87.emf]Figure S2.4A.6 Observed and estimated number 

of seropositive subjects for dengue 2
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[image: image88.emf]Figure S2.4A.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image89.emf]Figure S2.4A.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image90.emf]Figure S2.4A.9 Simulated annual DHF/DSS 

incidence
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Vaccination results
[image: image91.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

1428 2583 421

1028

90% 90% 30 years 153 260 83

128

-88%

70% 90% 30 years 459 711 195

340

-67%

90% 70% 30 years 291 463 142

229

-78%

70% 70% 30 years 619 976 242

449

-56%

90% 90% 10 years 538 964 289

468

-55%

70% 90% 10 years 926 1578 361

701

-32%

90% 70% 10 years 704 1250 329

578

-44%

70% 70% 10 years 1039 1785 381

774

-25%

Dengue incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.4AV1 Impact of vaccination on total dengue incidence over a 100 years 

period 

Vaccination scenario


[image: image92.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

907 1655 275

661

90% 90% 30 years 108 170 54

85

-87%

70% 90% 30 years 337 492 128

233

-65%

90% 70% 30 years 201 297 90

148

-78%

70% 70% 30 years 440 654 157

301

-54%

90% 90% 10 years 390 673 192

322

-51%

70% 90% 10 years 686 1117 240

490

-26%

90% 70% 10 years 492 845 216

389

-41%

70% 70% 10 years 744 1228 252 530 -20%

Table S2.4AV2 Impact of vaccination on severe dengue over a 100 years period 

Vaccination scenario DHF/DSS incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

[image: image93.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

520 928 146

367

90% 90% 30 years 45 90 29

43

-88%

70% 90% 30 years 122 219 67

106

-71%

90% 70% 30 years 90 166 52

81

-78%

70% 70% 30 years 179 322 84

148

-60%

90% 90% 10 years 148 291 98

146

-60%

70% 90% 10 years 240 462 121

211

-43%

90% 70% 10 years 212 405 113

189

-48%

70% 70% 10 years 296 557 130

245

-33%

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.4AV3 Impact of vaccination on mild dengue over a  100 years period 

Vaccination scenario DF incidence (/100,000)

No vaccination

[image: image94.emf]Figure S2.4AV.1Vaccination impact on monthly incidence 

according to coverage and efficacy
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[image: image95.emf]Figure S2.4AV.2 Vaccination impact on monthly incidence 

according to duration of protection 
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[image: image96.emf]Figure S2.4AV.3 Impact of vaccination on age-specific 

incidence (over 100 years)
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[image: image97.emf]Figure S2.4AV.4 Impact of vaccination on age-specific 

incidence (over 100 years)

0

500

1000

1500

2000

2500

3000

0-4 yrs 5-14 yrs 15+ yrs

Age-specific incidence (/100,000)          _

No vaccination

Efficacy:90% - Coverage:90% - Protection:10 yrs

Efficacy:70% - Coverage:90% - Protection:10 yrs

Efficacy:90% - Coverage:70% - Protection:10 yrs

Efficacy:70% - Coverage:70% - Protection:10 yrs


Model S2.4B
Model Calibration 

[image: image98.emf]Cross-protection (duration)

15 months

Increased susceptibility

1

1.91

Increased severity

1

  DHF/DSS

2.01

  DF

1.15

Relative infectiousness

  DHF/DSS

2.21

  DF

1.82

Dominant period2,3

6 yrs [4-9]

Coefficient of variation

3

0.7  [0.64-1.08]

% of secondary cases

  DHF/DSS

58%

  DF

48%

Basic reproduction number

4

  Dengue 1

1.58

  Dengue 2

2.72

  Dengue 3

2.18

  Dengue 4

1.86

1. In case of secondary, tertiary or quaternary infection

2. Dominant period in the Fourier power spectrum 

3. Median value and range

4. Annual average

Table S2.4B.1 Main characteristics of cross-

interactions and main results
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Figure S2.4B.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image100.emf]Model n°1

a

Model n°2

b

Model n°3

c

Transmission probability upon bite

1

    Dengue 1 21.70% 25.25% 20.78%

       95% CI [20.3-23.2] [22.6-28.2] [19.1-22.6]

    Dengue 2 31.50% 41.39% 30.11%

       95% CI [28.9-34.3] [37-46.3] [27.6-32.9]

    Dengue 3 27.46% 34.43% 26.29%

       95% CI [25.3-29.8] [31-38.3] [24.3-28.5]

    Dengue 4 27.58% 32.55% 26.34%

       95% CI [25.5-29.8] [29.2-36.2] [24.4-28.5]

Relative exposure to mosquito bite

    0-4 years 1.00 0.34 0.50

       95% CI [0.2-0.5] [0.3-0.8]

   5-14 years 1.00 1.00 1.47

       95% CI [1.4-1.6]

   15+ years 1.00 1.00 1.00

Log-likelihood -1261.0 -1257.6* -1257.7

a.same exposure for all age groups, b. reference age group 5+ yrs, c. reference age group : 15+ yrs

*. Difference between model n°1 and model n°2 statistically significant (Likelihood ratio test, p < 1%)

NS. Difference between model n°3 and model n°2 statistically significant (Likelihood ratio test, p > 1%)

Table S2.4B.2 Estimation of transmission parameters

1.Transmission from vector to host, 2. Reference age group 15+ yrs

*. Confidence intervals based on lognormal distribution for parameters
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All result tables for this scenario are based on Model n°2 that provides the best fit of the data.  

[image: image101.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 26.7% 21.9% 21.5% 9.1%

5-14 yrs 14.4% 14.1% 12.8% 5.1%

15+ yrs 2.5% 4.6% 3.2% 1.1%

DF

0-4 yrs 16.1% 13.0% 12.9% 5.5%

5-14 yrs 11.0% 10.2% 9.5% 3.9%

15+ yrs 2.2% 3.9% 2.8% 0.9%

Table S2.4B.3 Age and serotype specific probabilty to 

develop a symptomatic case in case of dengue infection


[image: image102.emf]Vector 

density

Daily biting 

rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.68 1.16 2.00 1.61 1.38

February 71.3% 0.62 0.92 1.58 1.27 1.11

March 74.9% 0.97 2.55 4.38 3.51 2.94

April 106.0% 0.71 1.88 3.24 2.60 2.22

May 121.9% 0.78 2.67 4.59 3.68 3.10

June 126.5% 0.66 1.90 3.27 2.62 2.24

July 122.4% 0.70 2.12 3.66 2.93 2.49

August 113.8% 0.53 1.06 1.80 1.46 1.28

September 102.6% 0.72 1.88 3.23 2.59 2.21

October 100.0% 0.58 1.16 1.97 1.59 1.39

November 100.9% 0.63 1.39 2.39 1.92 1.65

December 86.3% 0.56 0.91 1.54 1.24 1.09

Average 100.0% 0.68 1.63 2.80 2.25 1.93

Min 0.91 1.54 1.24 1.09

Max 2.67 4.59 3.68 3.10

Table S2.4B.4 Basic reproduction number


[image: image103.emf]Figure S2.4B.2 Observed and simulated evolution 

of monthly dengue incidence
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[image: image104.emf]Figure S2.4B.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image105.emf]Figure S2.4B.4 Observed & Estimated age-

specific DF incidence
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[image: image106.emf]Figure S2.4B.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image107.emf]Figure S2.4B.6 Observed and estimated number 

of seropositive subjects for dengue 2
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[image: image108.emf]Figure S2.4B.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image109.emf]Figure S2.4B.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image110.emf]Figure S2.4B.9 Simulated annual DHF/DSS 

incidence
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Vaccination results
[image: image111.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

1540 2774 424

1086

90% 90% 30 years 175 290 91

142

-87%

70% 90% 30 years 482 773 205

363

-67%

90% 70% 30 years 362 574 168

279

-74%

70% 70% 30 years 702 1142 269

515

-53%

90% 90% 10 years 568 1045 301

497

-54%

70% 90% 10 years 917 1635 367

716

-34%

90% 70% 10 years 762 1386 347

628

-42%

70% 70% 10 years 1049 1871 386

798

-27%

Dengue incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.4BV1 Impact of vaccination on total dengue incidence over a 100 years 

period 

Vaccination scenario


[image: image112.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

981 1788 278

702

90% 90% 30 years 120 192 59

94

-87%

70% 90% 30 years 338 526 135

245

-65%

90% 70% 30 years 243 372 109

182

-74%

70% 70% 30 years 480 760 176

342

-51%

90% 90% 10 years 394 715 199

336

-52%

70% 90% 10 years 646 1126 243

489

-30%

90% 70% 10 years 516 927 229

418

-40%

70% 70% 10 years 721 1263 255 536 -24%

Table S2.4BV2 Impact of vaccination on severe dengue over a 100 years period 

Vaccination scenario DHF/DSS incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   


[image: image113.emf]Efficacy

1

Coverage
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Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

559 986 146

385

90% 90% 30 years 56 98 31

48

-88%

70% 90% 30 years 145 247 70

118

-69%

90% 70% 30 years 119 202 59

97

-75%

70% 70% 30 years 222 382 93

172

-55%

90% 90% 10 years 174 330 102

161

-58%

70% 90% 10 years 272 509 124

227

-41%

90% 70% 10 years 247 460 119

210

-46%

70% 70% 10 years 329 607 132

261

-32%

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.4BV3 Impact of vaccination on mild dengue over a  100 years period 

Vaccination scenario DF incidence (/100,000)

No vaccination


[image: image114.emf]Figure S2.4BV.1Vaccination impact on monthly incidence 

according to coverage and efficacy
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[image: image115.emf]Figure S2.4BV.2 Vaccination impact on monthly incidence 

according to duration of protection 
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[image: image116.emf]Figure S2.4BV.3 Impact of vaccination on age-specific 

incidence (over 100 years)
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[image: image117.emf]Figure S2.4BV.4 Impact of vaccination on age-specific 

incidence (over 100 years)
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Model S2.4C
Model Calibration 

[image: image118.emf]Cross-protection (duration)
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1. In case of secondary, tertiary or quaternary infection

2. Dominant period in the Fourier power spectrum 

3. Median value and range

4. Annual average

Table S2.4C.1 Main characteristics of cross-

interactions and main results
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Figure S2.4C.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image120.emf]Model n°1

a

Model n°2

b

Model n°3

c

Transmission probability upon bite

1

    Dengue 1 12.30% 16.76% 9.79%

       95% CI [11.4-13.3] [15.1-18.6] [9.2-10.4]

    Dengue 2 17.40% 26.63% 13.35%

       95% CI [16.1-18.8] [23.9-29.7] [12.4-14.4]

    Dengue 3 15.90% 23.27% 12.34%

       95% CI [14.8-17.1] [20.9-25.9] [11.6-13.2]

    Dengue 4 20.43% 26.66% 16.04%

       95% CI [19-22] [23.8-29.8] [15-17.1]

Relative exposure to mosquito bite

    0-4 years 1.00 0.17 0.33

       95% CI [0.1-0.3] [0.3-0.4]

   5-14 years 1.00 1.00 2.06

       95% CI [2-2.1]

   15+ years 1.00 1.00 1.00

Log-likelihood -1232.9 -1225* -1225.0

a.same exposure for all age groups, b. reference age group 5+ yrs, c. reference age group : 15+ yrs

*. Difference between model n°1 and model n°2 statistically significant (Likelihood ratio test, p < 1%)

NS. Difference between model n°3 and model n°2 statistically significant (Likelihood ratio test, p > 1%)

Table S2.4C.2 Estimation of transmission parameters

1.Transmission from vector to host, 2. Reference age group 15+ yrs

*. Confidence intervals based on lognormal distribution for parameters
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All result tables for this scenario are based on Model n°2 that provides the best fit of the data.  

[image: image121.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 48.3% 37.3% 37.1% 15.4%

5-14 yrs 9.6% 9.9% 8.7% 3.5%

15+ yrs 1.6% 3.3% 2.2% 0.7%

DF

0-4 yrs 29.0% 22.3% 22.4% 9.5%

5-14 yrs 9.8% 9.0% 8.4% 3.4%

15+ yrs 2.2% 4.3% 2.9% 1.0%

Table S2.4C.3 Age and serotype specific probabilty to 

develop a symptomatic case in case of dengue infection


[image: image122.emf]Vector 

density

Daily biting 

rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.69 1.09 2.02 1.60 1.36

February 71.3% 0.55 0.61 1.04 0.86 0.80

March 74.9% 0.96 2.65 4.84 3.82 3.00

April 106.0% 0.67 1.50 2.79 2.20 1.87

May 121.9% 0.77 2.57 4.75 3.73 3.00

June 126.5% 0.63 1.61 3.00 2.36 2.00

July 122.4% 0.69 1.94 3.62 2.84 2.34

August 113.8% 0.51 0.83 1.42 1.17 1.08

September 102.6% 0.71 1.70 3.18 2.49 2.07

October 100.0% 0.57 0.93 1.65 1.34 1.21

November 100.9% 0.62 1.21 2.24 1.77 1.52

December 86.3% 0.54 0.72 1.25 1.03 0.94

Average 100.0% 0.66 1.45 2.65 2.10 1.77

Min 0.61 1.04 0.86 0.80

Max 2.65 4.84 3.82 3.00

Table S2.4C.4 Basic reproduction number


[image: image123.emf]Figure S2.2C.2 Observed and simulated evolution 

of monthly dengue incidence
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[image: image124.emf]Figure S2.4C.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image125.emf]Figure S2.4C.4 Observed & Estimated age-

specific DF incidence
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[image: image126.emf]Figure S2.4C.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image127.emf]Figure S2.4C.6 Observed and estimated number 

of seropositive subjects for dengue 2
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[image: image128.emf]Figure S2.4C.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image129.emf]Figure S2.4C.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image130.emf]Figure S2.4C.9 Simulated annual DHF/DSS 

incidence
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Vaccination results
[image: image131.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

1419 2550 408

1012

90% 90% 30 years 111 207 70

103

-90%

70% 90% 30 years 401 678 192

324

-68%

90% 70% 30 years 235 389 129

198

-80%

70% 70% 30 years 562 939 240

433

-57%

90% 90% 10 years 481 935 287

454

-55%

70% 90% 10 years 860 1613 366

704

-30%

90% 70% 10 years 649 1215 328

564

-44%

70% 70% 10 years 964 1777 378

762

-25%

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.4CV1 Impact of vaccination on total dengue incidence over a 100 years 

period 

Vaccination scenario Dengue incidence (/100,000)


[image: image132.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

904 1642 267

653

90% 90% 30 years 80 140 45

69

-89%

70% 90% 30 years 299 480 127

226

-65%

90% 70% 30 years 164 253 81

128

-80%

70% 70% 30 years 403 637 156

293

-55%

90% 90% 10 years 353 667 191

316

-52%

70% 90% 10 years 646 1162 244

498

-24%

90% 70% 10 years 457 833 216

382

-41%

70% 70% 10 years 696 1239 250 526 -19%

Table S2.4CV2 Impact of vaccination on severe dengue over a 100 years period 

Vaccination scenario DHF/DSS incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   


[image: image133.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

515 908 141

359

90% 90% 30 years 32 67 24

34

-91%

70% 90% 30 years 102 198 65

99

-73%

90% 70% 30 years 72 137 47

69

-81%

70% 70% 30 years 159 301 83

140

-61%

90% 90% 10 years 128 269 97

138

-62%

70% 90% 10 years 214 451 122

206

-43%

90% 70% 10 years 192 382 112

181

-49%

70% 70% 10 years 268 538 128

236

-34%

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.4CV3 Impact of vaccination on mild dengue over a  100 years period 

Vaccination scenario DF incidence (/100,000)

No vaccination


[image: image134.emf]Figure S2.4CV.1Vaccination impact on monthly incidence 

according to coverage and efficacy
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[image: image135.emf]Figure S2.4CV.2 Vaccination impact on monthly incidence 

according to duration of protection 
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[image: image136.emf]Figure S2.4CV.3 Impact of vaccination on age-specific 

incidence (over 100 years)
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[image: image137.emf]Figure S2.4CV.4 Impact of vaccination on age-specific 

incidence (over 100 years)
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S2.5 Alternative scenarios of cross-interactions
Cross-protection against symptomatic disease - S2.5A
[image: image138.emf]Cross-protection (duration)

6 months

Increased susceptibility

1

2.71

Increased severity

1

  DHF/DSS

2.79

  DF

1.03

Relative infectiousness

  DHF/DSS

6.87

  DF

4.38

Dominant period2,3

4.5 yrs [4-7.2]

Coefficient of variation

3

0.3  [0.27-0.41]

% of secondary cases

  DHF/DSS

64%

  DF

48%

Basic reproduction number

4

  Dengue 1

1.46

  Dengue 2

2.77

  Dengue 3

2.17

  Dengue 4

1.78

1. In case of secondary, tertiary or quaternary infection

2. Dominant period in the Fourier power spectrum 

3. Median value and range

4. Annual average

Table S2.5A.1 Main characteristics of cross-interactions 

and main results

[image: image139.emf]2e+02
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Figure S2.5A.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image140.emf]Model n°1

a

Transmission probability upon bite

1

    Dengue 1 16.65%

       95% CI [14.9-18.6]

    Dengue 2 26.87%

       95% CI [24.1-29.9]

    Dengue 3 23.33%

       95% CI [20.9-26]

    Dengue 4 26.34%

       95% CI [23.5-29.5]

Relative exposure to mosquito bite

    0-4 years 0.12

       95% CI [0.1-0.2]

   5+ years 1.00

Log-likelihood -1210.0

1.Transmission from vector to host

a. reference age group 5+ yrs

Table S2.5A.2 Estimation of transmission parameters

*. Confidence intervals based on lognormal distribution for parameters
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[image: image141.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 92.7% 54.5% 54.8% 22.6%

5-14 yrs 9.3% 9.5% 8.4% 3.3%

15+ yrs 1.6% 3.4% 2.2% 0.7%

DF

0-4 yrs 54.1% 31.6% 31.9% 13.6%

5-14 yrs 9.3% 8.6% 8.0% 3.3%

15+ yrs 2.2% 4.3% 3.0% 1.0%

Table S2.5A.3 Age and serotype specific probabilty to develop a 

symptomatic case in case of dengue infection


[image: image142.emf]Vector 

density

Daily 

biting rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.67 1.01 1.92 1.50 1.28

February 71.3% 0.62 0.78 1.42 1.14 1.01

March 74.9% 0.96 2.58 4.75 3.74 2.93

April 106.0% 0.71 1.75 3.32 2.60 2.14

May 121.9% 0.78 2.60 4.86 3.81 3.04

June 126.5% 0.66 1.76 3.34 2.61 2.16

July 122.4% 0.70 2.00 3.78 2.96 2.41

August 113.8% 0.53 0.89 1.60 1.29 1.16

September 102.6% 0.72 1.77 3.35 2.61 2.14

October 100.0% 0.59 1.00 1.83 1.46 1.29

November 100.9% 0.63 1.24 2.34 1.83 1.55

December 86.3% 0.56 0.77 1.38 1.11 1.00

Average 100.0% 0.68 1.51 2.82 2.22 1.84

Min 0.77 1.38 1.11 1.00

Max 2.60 4.86 3.81 3.04

Table S2.5A.4 Basic reproduction number


[image: image143.emf]Figure S2.5A.2 Observed and simulated evolution 

of monthly dengue incidence
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[image: image144.emf]Figure S2.5A.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image145.emf]Figure S2.5A.4 Observed & Estimated age-

specific DF incidence
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[image: image146.emf]Figure S2.5A.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image147.emf]Figure S2.5A.6 Observed and estimated number 

of seropositive subjects for dengue 2
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[image: image148.emf]Figure S2.5A.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image149.emf]Figure S2.5A.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image150.emf]Figure S2.5A.9 Simulated annual DHF/DSS 

incidence
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Temporary cross-enhancement - SC2.5B
[image: image151.emf]Cross-enhancement (duration)

6 months
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Increased severity

1
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2.79

  DF

1.03

Relative infectiousness

  DHF/DSS

6.87
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4.38

Dominant period2,3

9 yrs [9-12]

Coefficient of variation

3

0.02  [0-0.12]
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Basic reproduction number
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1. In case of secondary, tertiary or quaternary infection

2. Dominant period in the Fourier power spectrum 

3. Median value and range

4. Annual average

Table S2.5B.1 Main characteristics of cross-interactions 

and main results
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Figure S2.5B.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image153.emf]Model n°1

a

Transmission probability upon bite

1

    Dengue 1 18.21%

       95% CI [16.6-20]

    Dengue 2 27.51%

       95% CI [24.8-30.6]

    Dengue 3 24.18%

       95% CI [21.8-26.8]

    Dengue 4 28.30%

       95% CI [25.5-31.4]

Relative exposure to mosquito bite

    0-4 years 0.10

       95% CI [0.1-0.2]

   5+ years 1.00

Log-likelihood -1233.5

1.Transmission from vector to host

a. reference age group 5+ yrs

Table S2.5B.2 Estimation of transmission parameters

*. Confidence intervals based on lognormal distribution for parameters
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[image: image154.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 100.0% 60.0% 60.4% 25.7%

5-14 yrs 15.0% 14.0% 13.0% 5.3%

15+ yrs 4.7% 8.2% 5.8% 2.0%

DF

0-4 yrs 62.5% 33.9% 34.1% 14.6%

5-14 yrs 9.1% 8.4% 7.9% 3.2%

15+ yrs 2.6% 4.5% 3.2% 1.1%

Table S2.5B.3 Age and serotype specific probabilty to develop a 

symptomatic case in case of dengue infection


[image: image155.emf]Vector 

density

Daily 

biting rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.77 1.63 2.80 2.23 1.90

February 71.3% 0.52 0.65 1.13 0.89 0.79

March 74.9% 1.05 3.45 5.69 4.60 3.76

April 106.0% 0.66 1.64 2.84 2.25 1.94

May 121.9% 0.81 3.20 5.38 4.32 3.59

June 126.5% 0.64 1.85 3.20 2.55 2.19

July 122.4% 0.72 2.40 4.09 3.27 2.76

August 113.8% 0.51 1.03 1.79 1.41 1.25

September 102.6% 0.73 2.05 3.50 2.80 2.37

October 100.0% 0.58 1.14 1.99 1.58 1.38

November 100.9% 0.63 1.45 2.52 2.00 1.73

December 86.3% 0.55 0.90 1.57 1.24 1.09

Average 100.0% 0.68 1.78 3.04 2.43 2.06

Min 0.65 1.13 0.89 0.79

Max 3.45 5.69 4.60 3.76

Table S2.5B.4 Basic reproduction number


[image: image156.emf]Figure S2.5B.2 Observed and simulated evolution 

of monthly dengue incidence
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[image: image157.emf]Figure S2.5B.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image158.emf]Figure S2.5B.4 Observed & Estimated age-

specific DF incidence
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[image: image159.emf]Figure S2.5B.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image160.emf]Figure S2.5B.6 Observed and estimated number 

of seropositive subjects for dengue 2

16%

30%

44%

43%

35%

34%

22%

19%

12%

0%

13%

14%

50%

0

5

10

15

20

25

30

35

3 years 4 years 5 years 6 years 7 years 8 years 9 years 10 years11 years12 years13 years14 years15 years

# seropositives       _

Observed

Estimated

[image: image161.emf]Figure S2.5B.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image162.emf]Figure S2.5B.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image163.emf]Figure S2.5B.9 Simulated annual DHF/DSS 

incidence
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Full protection after two infections - SC2.5C
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Table S2.5C.1 Main characteristics of cross-interactions 

and main results
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Figure S2.5C.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image166.emf]Model n°1

a

Transmission probability upon bite

1

    Dengue 1 8.17%

       95% CI [7.8-8.6]

    Dengue 2 12.81%

       95% CI [11-14.9]

    Dengue 3 10.25%

       95% CI [9.9-10.7]

    Dengue 4 16.83%

       95% CI [16.4-17.3]

Relative exposure to mosquito bite

    0-4 years 0.30

       95% CI [0.2-0.5]

   5+ years 1.00

Log-likelihood -63988.9

1.Transmission from vector to host

a. reference age group 5+ yrs

Table S2.5C.2 Estimation of transmission parameters

*. Confidence intervals based on lognormal distribution for parameters
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[image: image167.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 15.6% 59.7% 22.3% 8.2%

5-14 yrs 32.2% 92.8% 39.6% 12.9%

15+ yrs 4.8% 15.9% 6.7% 2.4%

DF

0-4 yrs 9.8% 38.6% 14.1% 5.2%

5-14 yrs 21.6% 73.2% 28.7% 9.9%

15+ yrs 4.6% 16.4% 6.6% 2.4%

Table S2.5C.3 Age and serotype specific probabilty to develop a 

symptomatic case in case of dengue infection


[image: image168.emf]Vector 

density

Daily 

biting rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.60 0.57 1.59 0.84 0.83

February 71.3% 0.60 0.56 1.55 0.82 0.82

March 74.9% 0.87 1.73 4.56 2.40 2.26

April 106.0% 0.67 1.22 3.39 1.74 1.68

May 121.9% 0.71 1.76 4.77 2.48 2.35

June 126.5% 0.60 1.14 3.20 1.65 1.60

July 122.4% 0.64 1.30 3.61 1.85 1.78

August 113.8% 0.48 0.54 1.49 0.79 0.80

September 102.6% 0.65 1.13 3.15 1.62 1.56

October 100.0% 0.53 0.60 1.65 0.88 0.88

November 100.9% 0.57 0.74 2.05 1.08 1.07

December 86.3% 0.51 0.46 1.26 0.67 0.68

Average 100.0% 0.62 0.98 2.69 1.40 1.36

Min 0.46 1.26 0.67 0.68

Max 1.76 4.77 2.48 2.35

Table S2.5C.4 Basic reproduction number
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[image: image170.emf]Figure S2.5C.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image171.emf]Figure S2.5C.4 Observed & Estimated age-

specific DF incidence
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[image: image172.emf]Figure S2.5C.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image173.emf]Figure S2.5C.6 Observed and estimated number 

of seropositive subjects for dengue 2
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[image: image174.emf]Figure S2.5C.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image175.emf]Figure S2.5C.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image176.emf]Figure S2.5C.9 Simulated annual DHF/DSS 

incidence
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No interaction between serotype - SC2.5D
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1. In case of secondary, tertiary or quaternary infection

2. Dominant period in the Fourier power spectrum 

3. Median value and range

4. Annual average

Table S2.5D.1 Main characteristics of cross-interactions 

and main results
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Figure S2.5D.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image179.emf]Model n°1

a

Transmission probability upon bite

1

    Dengue 1 30.94%

       95% CI [27.7-34.6]

    Dengue 2 53.13%

       95% CI [47.2-59.8]

    Dengue 3 42.34%

       95% CI [37.6-47.7]

    Dengue 4 36.03%

       95% CI [32.1-40.4]

Relative exposure to mosquito bite

    0-4 years 0.11

       95% CI [0-0.2]

   5+ years 1.00

Log-likelihood -1233.5

1.Transmission from vector to host

a. reference age group 5+ yrs

Table S2.5D.2 Estimation of transmission parameters

*. Confidence intervals based on lognormal distribution for parameters
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[image: image180.emf]Dengue 1 Dengue 2 Dengue 3 Dengue 4

DHF/DSS

0-4 yrs 100.0% 59.9% 60.3% 25.8%

5-14 yrs 16.3% 15.0% 14.0% 5.7%

15+ yrs 4.9% 8.6% 6.0% 2.0%

DF

0-4 yrs 61.7% 33.7% 33.9% 14.5%

5-14 yrs 9.2% 8.5% 7.9% 3.2%

15+ yrs 2.6% 4.5% 3.2% 1.1%

Table S2.5D.3 Age and serotype specific probabilty to develop a 

symptomatic case in case of dengue infection


[image: image181.emf]Vector 

density

Daily 

biting rate

Dengue 1 Dengue 2 Dengue 3 Dengue 4

January 73.4% 0.81 1.76 3.02 2.41 2.05

February 71.3% 0.54 0.77 1.32 1.05 0.89

March 74.9% 1.03 2.91 4.99 3.98 3.38

April 106.0% 0.67 1.76 3.01 2.40 2.04

May 121.9% 0.80 2.90 4.97 3.96 3.37

June 126.5% 0.64 1.93 3.31 2.64 2.24

July 122.4% 0.71 2.31 3.96 3.16 2.68

August 113.8% 0.52 1.12 1.93 1.53 1.31

September 102.6% 0.73 2.02 3.47 2.76 2.35

October 100.0% 0.58 1.23 2.11 1.68 1.43

November 100.9% 0.64 1.50 2.58 2.06 1.75

December 86.3% 0.55 0.98 1.68 1.34 1.14

Average 100.0% 0.68 1.76 3.03 2.41 2.05

Min 0.77 1.32 1.05 0.89

Max 2.91 4.99 3.98 3.38

Table S2.5D.4 Basic reproduction number


[image: image182.emf]Figure S2.5D.2 Observed and simulated evolution 
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[image: image183.emf]Figure S2.5D.3 Observed & Estimated age-

specific DHF/DSS incidence
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[image: image184.emf]Figure S2.5D.4 Observed & Estimated age-

specific DF incidence
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[image: image185.emf]Figure S2.5D.5 Observed and estimated number 

of seropositive subjects for dengue 1
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[image: image186.emf]Figure S2.5D.6 Observed and estimated number 

of seropositive subjects for dengue 2
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[image: image187.emf]Figure S2.5D.7 Observed and estimated number 

of seropositive subjects for dengue 3
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[image: image188.emf]Figure S2.5D.8 Observed and estimated number 

of seropositive subjects for dengue 4
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[image: image189.emf]Figure S2.5D.9 Simulated annual DHF/DSS 

incidence
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S2.6 Demographic changes 

High growth rate for host and vector population - S2.6A
This scenario is based on model S2.4C (cross-protection & cross-enhancement) and considers an increase a high growth rate for both the host and vector population (3.4% i.e. twice the b
aseline growth rate) 
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4. Annual average

Table S2.6A.1 Main characteristics of cross-interactions 

and main results
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Figure S2.6A.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years



[image: image192.emf]Figure S2.6A.2 Simulated annual DHF/DSS 

incidence
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[image: image193.emf]Figure S2.6A.3 Annual DHF/DSS incidence with and without 

demographic change
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Vaccination results
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No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.6AV1 Impact of vaccination on total dengue incidence over a 100 years period 

Vaccination scenario


[image: image195.emf]Efficacy

1

Coverage

2

Duration of 

protection

3

0-4 yrs 5-14 yrs 15+ yrs All ages

% reduction

4

1553 2718 334

1222

90% 90% 30 years 106 180 59

93

-92%

70% 90% 30 years 495 756 183

392

-68%

90% 70% 30 years 252 375 117

205

-83%

70% 70% 30 years 708 1088 238

554

-55%

90% 90% 10 years 531 945 258

494

-60%

70% 90% 10 years 1036 1739 329

848

-31%

90% 70% 10 years 717 1246 295

632

-48%

70% 70% 10 years 1139 1913 336 920 -25%

Table S2.6AV2 Impact of vaccination on severe dengue over a 100 years period 

Vaccination scenario DHF/DSS incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   
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1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.6AV3 Impact of vaccination on mild dengue over a  100 years period 

Vaccination scenario DF incidence (/100,000)

No vaccination


[image: image197.emf]Figure S2.6AV.1Vaccination impact on monthly incidence 

according to coverage and efficacy
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[image: image198.emf]Figure S2.6AV.2 Vaccination impact on monthly incidence 

according to duration of protection 
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[image: image199.emf]Figure S2.6AV.3 Impact of vaccination on age-specific 

incidence (over 100 years)
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[image: image200.emf]Figure S2.6AV.4 Impact of vaccination on age-specific 

incidence (over 100 years)
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No growth for host and vector population - S2.6B
This scenario is based on model S2.4C (cross-protection & cross-enhancement) and considers a non-increasing host and vector population (growth rate 0%) 
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Table S2.6B.1 Main characteristics of cross-interactions 

and main results
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Figure S2.6B.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image203.emf]Figure S2.6B.2 Simulated annual DHF/DSS 

incidence

0

500

1000

1500

2000

2500

3000

1 11 21 31 41 51 61 71 81 91 101 111 121 131

Year

DHF/DSS incidence (/100,000)           

_

Dengue 1 Dengue 2

Dengue 3 Dengue 4

[image: image204.emf]Figure S2.6B.3 Annual DHF/DSS incidence with and without 

demographic change
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Vaccination results
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No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.6BV1 Impact of vaccination on total dengue incidence over a 100 years period 

Vaccination scenario
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Table S2.6BV2 Impact of vaccination on severe dengue over a 100 years period 

Vaccination scenario DHF/DSS incidence (/100,000)

No vaccination

1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   
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1. Efficacy against each serotype after the 3 vaccine doses, 2. Coverage for each of the 3 doses, 3. Average 

duration of full protection against each serotype, 4. As compared to no vaccination   

Table S2.6BV3 Impact of vaccination on mild dengue over a  100 years period 

Vaccination scenario DF incidence (/100,000)

No vaccination
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[image: image211.emf]Figure S2.6BV.4 Impact of vaccination on age-specific 

incidence (over 100 years)
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High growth rate for the host population, no change for the vector population - S2.6C
This scenario is based on model S2.4C (cross-protection & cross-enhancement) and considers a high growth rate for the host population (growth rate 3.4%) faster than the growth rate of the vector population (1.7%)
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Table S2.6C.1 Main characteristics of cross-interactions 

and main results
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Figure S2.6C.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years


[image: image214.emf]Figure S2.6C.2 Simulated annual DHF/DSS 

incidence

0

500

1000

1500

2000

2500

3000

1 11 21 31 41 51 61 71 81 91 101 111 121 131

Year

DHF/DSS incidence (/100,000)           

_

Dengue 1 Dengue 2

Dengue 3 Dengue 4

[image: image215.emf]Figure S2.6C.3 Annual DHF/DSS incidence with and without 

demographic change
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High growth rate for the vector population, no change for the host population - S2.6D
This scenario is based on model S2.4C (cross-protection & cross-enhancement) and considers a high growth rate for the vector population (growth rate 3.4%) faster than the growth rate of the host population (1.7%)
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Table S2.6C.1 Main characteristics of cross-interactions 

and main results
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Figure S2.6C.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years
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[image: image219.emf]Figure S2.6C.3 Annual DHF/DSS incidence with and without 

demographic change

0

1000

2000

3000

4000

5000

6000

7000

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Year

Dengue incidence (/100,000)         _

High growth rate for host and vector population

Baseline demographic situation


Vector population -50%, 2 years - S2.6E
This scenario is based on model S2.4A (cross-protection & cross-enhancement) and considers a sudden decrease of 50% of the vector population that ends after 2 years
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Table S2.6E.1 Main characteristics of cross-interactions 

and main results
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Figure S2.6E.1 Fourier Power Spectrum*

* calculated over the entire period considered in the simulation 136 years
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[image: image223.emf]Figure S2.6E.3 Annual DHF/DSS incidence with and without 

demographic change
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