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Table 1
Class
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Descriptions of the subpopulations
Description

Susceptible individuals who never travelled to the

endemic country

Individuals who acquired the infection in their
home-country (authoctonous)

Authoctonous cases who recovered from
the infection

Susceptible travellers who returned susceptible to
their home-country

Autocthonous cases among returning travellers
Recovered individuals from I class

Susceptible travellers who are returning susceptible to

their home-country

Travellers who acquired the infection at the visited country
and return infectious
Recovered individuals from I; class inthe visited country

Recovered individuals from I; class inthe home-country
Susceptible mosquitoes at the home-country
Latent mosquitoes at the home-country

Infectious mosquitoes at the home-country

(infected by I,1r, and }T )



Model’s assumptions

The model assumes a vector-borne infection characteristic of tropical regions.
Its vector, however, is also present in some disease-free countries. The model
will be exemplified by dengue fever and the risk of its introduction into Europe.
Two important assumptions characterize the model: first, travellers are sub-
ject to the same risk of infection as residents from the endemic and visited
country: and second. the visitors are few individuals with respect to the vis-
ited country population and stay for a relatively short period. Therefore, it is
possible to assume that they do not contribute to the local force of infection.
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New Cases of Dengue in 2012

Incidence = AL(t)S(t)
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Figure 2 Number of new chikungunya cases as a function of time since the introduction of a single infective case.

J Travel Med 2008; 15: 147-155
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From the 85 countries that reported the 1597220dengue cases to WHO in 2012

we selected the 16 which were responsible for 95% of cases. These countries, along

with the number and relative contribution to the total number of dengue cases are shown

in Table 1.

Table 1. Selected 'source’ countries exporting dengue cases (2012)

Country Reported Cases Percentage of World cases
Brazil 565510 34 %
Mexico 164947 10 %
Philippines 154945 9 %
Thailand 78063 5%
Indonesia 74062 4 %
Viet Nam 69023 4 %
India 50222 3%
Colombia 49361 3%
Venezuela 49044 3%
Sri Lanka 44456 3%
Bolivia 42704 3%
El Salvador 41793 2 %
Cambodia 40164 2 %
Paraguay 39063 2 %
Nicaragua 30499 2 %
Peru 20094 2%
Costa Rica 22243 1 %
Malaysia 19029 1 %
Ecuador 16544 1 %
Honduras 15554 1 %
Total 1597220 95 %
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Figure 5. Selected countries with the highest reported number of dengue cases in 2012.
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Figure 1. Seasonal distribution of reported dengue cases in Brazil in 2012.
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cases (dots) for Brazil in 2012.
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Figure 2. Seasonal distribution of reported dengue cases in Thailand in 2012.
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Figure 4. Fitting quality of equation (2) (line) to the officially reported number of dengue

cases (dots) for Thailand in 2012.
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Table 2. Expected number of infected people leaving the airports of the 16 selected countries in

2012
Brazil Bolivia Colombia Venezuela
Month Risk Cases | 95%C| Risk CE';’E 93% Risk Cases | 95%Cl Risk Cases 9{5:?5
Jan 0.000482 | 111 1 0.000178 | 2 1 | 0000175 | 9 1 0.000273 9 1
Feb | 0.001482 | 279 2 0.000546 | 4 1 | 0.000537 | 19 1 0.000836 21 2
Mar | 0.003152 | 624 3 0.001158 | 8 2 | 0.001139 | 43 2 0.001774 57 2
Apr 0.00465 | 958 4 0.001702 | 10 2 | 0.001674 | 60 2 0.002609 83 3
May | 0.004791 | 1147 4 0.001736 | 14 2 | 0.001708 | 60 2 0.002664 90 3
Jun 0.003374 | 744 3 0.001229 | 6 2 | 0.001209 | 53 2 0.001887 67 2
Jul 0.001795 | 434 2 0.000652 | 3 1 | 0.000642 | 26 1 0.001003 41 2
Aug | 0.000901 | 195 2 0.000326 | 2 1 | 0.000321 | 14 1 0.000502 23 1
Sep | 0.000563 | 135 1 0.000204 | 1 1 | 0.000201 | 9 1 0.000314 11 1
Oct | 0.000s58 | 113 1 0.000202 | 1 1 | 0.000199 | 7 1 0.000311 9 1
Nov | 0.000658 | 116 1 0.000238 | 1 1 | 0.00023a | 7 1 0.000366 11 1
Dec | 0.000783 | 162 1 0.000284 | 1 1 0.00028 | 10 1 0.000438 17 1
lota 5018 | 26 55 16 316 15 440 19
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Figure 6. Expected number of dengue cases exported to European countries by the 16

selected dengue endemic countries in August 2012.
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Table S2. Temperature dependent VC and its six vector parameters with 95% CI using Monte Carlo simulation
for (a) Ae. aegypti (b) Ae. albopictus. The 95% Credibility Intervals and mean were estimated for each
temperature ranging from 10 to 32.5. Each vector parameter was varied by o = 5% from its mean using normal
random number generator. The total number of runs was 1000.
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Table 4. Parameters used to calculate the risk (from Helmerson et al., 2016)

T (°C) T L a m c b . a
My
10 5441 0.026 0.15 1.32 0 0 9.34647
12 43.43 0.023 0.1 1.5 0 0 16.01252
14 34.84 0.024 0.07 1.43 0.12 0.08 18.05714
16 28.07 0.027 0.07 1.27 0.26 0.18 17.35756
15 22.82 0.031 0.08 1.13 0.41 0.29 15.90046
20 18.74 0.033 0.11 1.04 0.55 0.4 16.32712
22 15.53 0.034 0.14 1.01 0.7 0.5 17.34622
24 13.01 0.033 0.18 1.03 0.85 0.6 19.72561
25 11.97 0.033 0.2 1.05 0.92 0.64 20.41434
26 11.03 0.032 0.21 1.08 0.99 0.66 21.95642
27 10.2 0.031 0.22 1.11 1 0.68 23.51334
28 9.39 0.03 0.25 1.15 1 0.68 25.15
29 8.71 0.025 0.23 1.16 1 0.65 26.78573
30 8.2 0.03 0.23 1.15 1 0.59 26.06407
30.7 /7.8 0.031 0.23 1.12 1 0.51 25.32946
31.4 7.58 0.032 0.23 1.09 1 0.43 24.51927
32 7.38 0.033 0.23 1.05 1 0.31 23.75257
323 7.24 0.034 0.22 1.02 1 0.19 22.99403
32.5 /.18 0.034 0.22 1 1 0 23.04099
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0.77551 27.3064 7.12085
0.785714 36.854 0.60465
0.795918 49.7116 12.9374
0.806122 67.016 17.4228
0.816327 90.2912 23.4559
0.826531 121.578 31.5657
0.836735 163.609 42.4603
0.846939 220.037 57.0868
0.857143 205.746 T6.7111
0.867347 397.26 103.024
0.877551 333.284 138.282
0.887755 715427 185.495
0.897939 959.157 248.671
0.908163 1285.06 333.147
0.918367 1720.5 46.017
0.928571 2301.83 596.701
0.938776 3077.21 797.685
0.94898 4110.4 1065.49
0.959184 3485.56 1421.94
0.969388 7313.48 1895.75
0.979592 9739.52 2524.6
0.989796 12933.5 3357.67
I 17201.6 4458.82
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== ZIKA VIRUS




Zika virus has probably been introduced into
Brazil by infected travellers from French Polynesia
in 2013/2014
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Table 1. Number of travellers departing French Polynesian airports with final
destinations in Brazilian cities between December 2013 and February 2014

Departure Month Departure Year Destination City Total Number

December 2013 5ao Paulo 20
December 2013 Rio de Janeiro 14
December 2013 Recife 11
December 2013 Porto Alegre 5
December 2013 Florianopolis 4
December 2013 Curitiba 4
January 2014 Sao Paulo 18
January 2014 Sao Paulo 16
January 2014 Goiania 9
January 2014 Rio de Janeiro 9
January 2014 Curitiba 8
January 2014 Vitoria 7
January 2014 Fortaleza 2
January 2014 Rio de Janeiro 2
January 2014 Salvador 2
February 2014 Sao Paulo 20
February 2014 Porto Alegre 10
February 2014 Rio de Janeiro 9
February 2014 Curitiba 6
February 2014 Sao Paulo 4
February 2014 Uberlandia 2




Table 2. Individual risk of ZIKV infection in French Polynesia and the expected
number of ZIKV infections exported to Brazil via travellers on commercial flights
between December 2013 and February 2014

Week Individual Probability of Expected Number of
Infection Travellers Infected with ZIKV

02/December/2013 0.0979584 3
09/December/2013 0.114501 2
16/December/2013 0.121446 1
23/December/2013 0.11955 0
30/December/2013 0.112717 4
07/lanuary/2014 0.100661 2
14/lanuary/2014 0.0845351 1
21/lanuary/2014 0.068227 0
28/January/2014 0.0532315 2
04/February,/2014 0.0407119 1
11/February/2014 0.0312288 0
18/February/2014 0.0227581 0
25/February/2014 0.0166078 1
lotal 18
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Table 3. Estimated Basic Reproduction number R, for the selected Brazilian cities

Expected number of ZIKV infected travelers
Rio de Janeiro Sdo Paulo Recife Fortaleza Salvador Goiania Vitoria Total
Dec/2013 2 2 1 0 0 0 0 5
Jan/201414 1 3 0 0 0 1 1 6
Feb/2014 0 1 0 0 0 0 0 1
Total 3 6 1 0 0 1 1 12
Ro-zikv 1.4 2.15 1.31 1.45 1.6 1.4 1.4




“Prediction is very difficult,
especially about the future”
Niels Bohr
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