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1. Additionalinformationon inputdata

Figure S1.1 shows the location of the 70 trappingsites distributed over 10 municipalities in the provinces
of Trento and Belluno; the location of the study area with respect to the map of Italy is showninthe
inset. Figure S1.2shows the daily average temperatures measured in the 10 municipalities forthe two
mosquito seasons; the mean overdifferent traps from the same municipality is reported. Between mid-
June and September, temperatures in 2015 were constantly higherthan corresponding ones registered
inthe same datesin 2014. The figure shows thattemperature variability across sitesis smallerthan
inter-yearvariability.



Figure S1.1. Map of trapping locations and corresponding municipalities. Inset: location in Italy of the study area.
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Figure S1.2. Temperatures over time at each site and for the two study years.
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2. Mosquito population model
Equations forthe mosquito population model are taken from [S1] and reported below.

(E =nggyV —(mg+dg)E

|

| P = dLL_ (mp+ dP)P
\V =2dpP—(my+a@)Vv

(Eq S1)

E, L, P and V represent populationsin the four developmental stages of mosquitoes, i.e. eggs, larvae,
pupae and adult mosquitoes respectively. Fixed model parameters are the stage-specific mortality (m)
and developmental rates (d) from one stage to the next; g,, whose inverse represents the gonotrophic
cycle; and the number of eggs per oviposition ng; all fixed parameters are temperature-dependent
accordingto functions described in [S2],except forng, whichissetto 60 [S2]. Free model parameters are
the capture rate a, whichis differentfrom zero onlyin days where traps are active (hence the
dependence ontime tinthe equation); and the coefficients coding density-dependence forlarval
mortality, a,,, which vary by site s and yeary, and represent a measure of the habitat suitability.
Parameters were calibrated to reproduce capture dataaccordingto an MCMC procedure based on the
Poisson likelihood of captures, as described fully in [S1]. Foreach site, year, disease, intervention
scenario and coverage value, 100 sets of parametervalues were sampled from the posterior
distributions of the calibrated mosquito population model; to account for model stochasticity, 100
random repetitions wererun for each parameter set.

Table S1 reports the mean and 95% confidence interval of the posteriordistribution of free parameters,
while Figure S3.1shows a comparison between observed (black dots) and model-predicted (red dots,
with 95% confidence interval) captures at all sites and in the two years. The R? computed between
observed and model-predicted valuesis 0.77.

Habitat suitability parameter Capture rate (%/day)
Site 2014 2015 Mean 95%CI
Mean 95%ClI Mean 95%ClI
Feltre 445 41.4-49.1 32.6 29.8-34.9
Povo 27.5 24.8-30.0 31.9 28.1-35.1
Riva del 30.0 26.6-32.6 3356 30.7-36.0
Garda
Santa Giustina 34.5 30.3-38.6 25.2 23.3-27.3
Strigno 3.7 3.1-44 3.2 3.0-3.7 1.64 1.53-1.73
Tenno 15.5 12.4-19.6 32.0 29.6-34.2
Tezze 25.2 22.2-28.2 28.8 26.3-31.9
Trento 24.9 22.1-27.4 25.8 23.6-28.2
Belluno 6.5 4.5-8.7 7.9 7.0-9.0
Rovereto 22.9 17.4-30.2 - -

Table S1. Estimated site- and year- specific habitat suitability and capture rate parameters



2015

2014

400

400
300
200
100

Povo

|

Feltre

300

200

100

-t

|

@

2
=%
o
o

g} deg
L0 deg
8| Bny
#0 Bny
Lznr

Lonp

geunp
oLunp
ge Aepy
80 Aepy

¥g deg
oL deg
82 Bny
£l Bny
ognr

Leine

zonp

g unp
sounp
12 Aepy
20 Aepy
¥ 1dy

ge deg
gl des
8¢ Bny

€0 Bny
LLnp

€oinp

gLunp
sounp
22 Aepy
80 Aepy
ve udy

Santa Giustina

Santa Giustina

300
200
100

@
g
2
a
o
G

e deg
oL deg
82 bny
gl Bny
og|nr

Linp

zonr

gLunp
s0unp
12 Aepy
20 Aepy
e iy

gz deg
80 deg
9z Bny
L1 Bny
sz inr

rLine

ogunp
6L unp
¥ounp
6L Aepy
80 Aepy

gz deg
gl deg
82 Bny

€0 Bny
Lynp

gone

g unp
sounp
2z Aepy
80 Aepy
¥e idy

Tenno

Strigno

saimdes

Tenno

e wt o

Riva del Garda

L) deg
¥0 deg
51 Bry
¥einr

oLnr

Lgunp
L} unp
og Aepy
71 Aoy
og udy

60
507

o oo
T o

saimdes

0-

o

Strigno

250
200
e
3 150

§100

i1

o w o w
& - -

saimdes

zg deg
80 deg
gz Bny
L1 Bny
sznr

yLine

ogunp
8L unf
younp
61 Aepy
80 Aepy

9z deg

80855
L} Bny
8z |nr

rLine

ogunp
grunp
0 unp
61 Aepy
90 Aepy
12 Jdy

£} deg
¥0 deg

5t Bry

AU

oLnr

Leunp
LLunp
o Aepy
¥ Aepy
og idy

Tezze

200

Tezze

o
©

150
100

@
g
2
a
o
151

saimdes

g} deg
L0 deg
8| Bny
#0 Bny
LZnr

Lonp

geunp
oL unp
ge Aepy
80 Aepy

9z deg

89855
L} Bny
8z |nr

rLine

ogunp
grunp
w0 unp
61 Aepy
90 Aepy
12 Jdy

61 deg
¥0 deg
61 Eny
£0 Bny
veinr

oLnp

Lgunp
L} unp

5 A

0g My

Belluno

o

oo oo o
131

o ® @ F

Rovereto

=]
<+

Belluno

saimdes

o o o o
@ N -

saimdes

6z deg
L} deg
£0 deg
0z Bny
90 Bny
geinr

60 Inr

gz unp
LLunp
82 Aepy
¥ Aepy
og4dy

B)

G deg

82 Bny

LLnp

og unp

g} deg
50 deg
12 Bny
90 Eny
sgnr

oLnp

gz unp
gLunp
0g Aepy
S Aepy
0g iy
g1 idy

A)

A)2014; B) 2015.

7

Figure S2.1. Comparison between observed and model-predicted captures in each site



In Figure S2.2 we show model-predicted densities of adult female mosquitoes in the absence of control
interventions forthe two seasons and 10 study sites.
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Figure S2.2. Model-predicted adult density by site and year.

3. Modelinglarvicides

The population model was modified toinclude larvicideinterventions. We denote by c the intervention
coverage, i.e.the proportion of all breeding sites on which larvicide treatmentis actually performed. We
assume that aquatic stages (eggs, larvae and pupae) are equally distributed across treated and
untreated catch basins so that, for example, Eeqted = € E and Eyntreaied = (1-¢) E and similarly forlarvae and
pupae. Larvicidal treatmentisassumed toinstantaneously kill existing larvae, therefore the total larval
population just aftertreatment, L(T,), will be given by

L(T.)=(1-¢)L(T) (Eq. S2)



where T.andT, are, respectively, the timesimmediately before and immediately afterinitiation of the
treatmentintervention. Forthe duration of treatment, eggs hatchingin treated catch basins are
assumed to die without developinginto larvae; furthermore, the density-dependent mortality
parametersisreduced accordingly, in orderto account forthe decrease inthe numberof viable
breedingsites. Therefore, forthe duration of treatment only, the equation regulating the dynamics of
larvae isrepresented by Equation S3.

L=dg (1—C)E—<mL<1+ ;>+dL)L (Eq. S3)

(1_C)asy

For each type of intervention (publiconly or supplemented by the involvement of private citizens), we
assessed larvicide effectiveness under two coverage values representing a realisticrange. In general,
coverage can be expressed as:

c= dpub bpub+dprivbpriv

bpub+bpriv (Eq 54)
where gis the fraction of (publicor private) catch basins which are effectively treated and b is the total
number of existing (publicor private) breedingsites. Equivalently, b can be expressed in terms of the
breedingsite density perunitarea. Ina large-scale survey of different types of breeding sites conducted
inurban areas in northern Italy [S3], it was found that 94% of the pupal population was produced within
catch basins, while othertypes of water-filled containers (such as plant saucers, drums and buckets)
contributed marginally to the abundance of adult mosquitoes. Based on these findings, we
approximated the number of breedingsitesin agiven area with the number of catch basins;
furthermore, we did not considerthe effect of control interventions directed to the removal of other
water-filled containers. Vector control interventions by municipalities can be designed to cover all public
catch basins; however, some catch basins may be missed ortreatment may be ineffective forvarious
reasons, e.g. flushing, dilution or rapid dissolution of the larvicide product: therefore, we assumed that
Jpub IS between 85% and 95%. Results from a pilot study on the involvement of citizensin mosquito
control from San Michele all’Adige, asmall town in the province of Trento, suggestavalue for g,
between 45% and 55% (F. Baldacchino, personal communication). The much lower coverage of private
interventions depends on several issues, including the presence of abandoned premises, difficultiesin
contactingreference persons, occasional denial of collaboration, and the actual compliance of citizens
nominally adheringtothe program. For what concerns the density of catch basins, we base our
estimates onasurvey conductedin San Michele all’Adige within the above-mentioned pilot study, which
found b,,, = 16.8 perhectare and b, around 30.7 per hectare (F. Baldacchino, personal
communication). Theseresults are consistent with a previous survey in northern Italy [S3], which
estimated b,,, between 7and 19 per hectare and b,,;, at about 36.3 perhectare. With the given
estimatesforgand b, we obtain a range forrealistic coverage values of about 30% to 50% for public
interventions (where g,,,=0), and 60% to 75% for interventionsincluding private premises.

We considered 24 intervention scenarios, which differ by the number of treatments (effort level) within
a mosquito season and by starting date. We considered between 1and 4 treatments withinaseason,
and we assume that each re-treatmentis performed 30days afterthe last treatment, so that the effect
of larvicide is kept constant throughout the intervention. Possible starting dates weresampled at
intervals of 15 days between the 1% of May and the 1% of September, and we considered only scenarios
whose overall effectiveness end before October 1%t (Figure S3.1). In this way, we obtain 9 scenarios with
single interventions, 7with two treatments, 5 with three treatments and 3 with four treatments, the
latter covering almost the whole mosquito season. Forinterventions with involvement of private



citizens, we assume for simplicity that treatments in private premises are perfectlysynchronized with
publicones.
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Figure S3.1. Scenarios for larvicide intervention considered in our analysis. Horizontal bars indicate the 30 days

window of effectiveness of a single intervention. Re-treatments are performed after 30 dayssince the start of the
last treatment.

Figures S3.2 reports the resulting average density of female mosquitoesinthe different municipalities
and years by different effortlevels of publiclarviciding, under optimally timed interventions and forthe
two values of coverage. Figure S3.3reports analogous numbers forthe publicand private intervention.
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Figure $3.2. Expected density of female mosquitoes with optimally timed interventions in public breeding sites, for
different coverages and effort levels, disaggregated by site and year.
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4. Transmission dynamic model

The adopted transmission dynamicmodel is astandard SEI-SEIR model [S2], which can be
mathematically expressed as Equations S5:

(V, =2 dpP = (my + 4) V,

Ve = —myVg + A Vs—wy Vg

V, = -myV;+wy, Vg

{ H.S = —AyHs (Eq. S5)
Hg = AyHs — wyHg

HI = wyHp —YH

LHR = YH

where Vg, Veand V, are the number of vectorsin differentinfection states (susceptible, exposed and
infected respectively). We assume that vectors from all infection states have the same temperature-
dependent mortality rate m,and that new female adults (given by the term % d, P) begin theiradultlife
as susceptible(i.e. novertical transmission in mosquitoes). Mosquitoes may become infected through
blood meals ata rate Ay, become infectious afteran average time called “extrinsicincubation period”
and given by 1/wy,. Infectious mosquitoes remain so throughout the rest of their life. The force of
infection on mosquitoes Ay is given by Equation S6:
Ay =kxyT  (Eqs6)

where kis the mosquito bitingrate, yy is the probability thata mosquito becomesinfected upona
single blood meal on aninfectious human, H,is the number of infectious humans and N is the total
human population (N=Hs+Hg+H+Hg). Hs, He, and Hi represent, respectively, the remaininginfection
states for humans, namely susceptible, exposed and recovered. Humans may acquire infection with a
rate Ay, become infectious afteran average time called “intrinsicincubation period” givenby 1/wy, and
become lifelongimmune after recovery with arate y. The force of infection on humans A, is given by

EquationS7
14
Aw=kyxuy (EqS7)

where yy isthe probability thatahuman becomesinfected upon asingle bite fromaninfectious
mosquito.

In a previous study on a Chikungunyaoutbreakin northern Italy, the biting rate k was estimated at 0.09
bites peradult mosquito perday [S2]. Parametervaluesforthe two diseases were also obtained from
previously published modeling studies; they are reportedin Table S2.

Chikungunya Dengue

Unit | Value | Reference | Value Reference
Xv % 77 [S2] 22-42%* [s4]
XH % 70 [S2] 26-44%* [S4]
1/y days | 4.5 [S2] 4 [S5]
1/wy | days| 2.5 [S2] 2.4-4.6* | [S4]
1/wy | days| 3 [S2] 2 [S5]

Table S2. Epidemiological parameters for chikungunya and dengue.



*: temperature-dependent parameters (see Equations S8-510); we report the range across sites and years of
average values computed between May 15t and September 30.

For dengue, some epidemiological parameters are temperature-dependent according to Equations S8-
S10 [S4]:

xy = 0.0729 T—0.97 (Eq S8)
xy = 0.001044 T (T — 12.286) V32.461 —T (EqS9)
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Figure S4.1. Temperature-dependent epidemiological parameters for dengue over time in the two study years.



where Tisthe temperaturein Celsius degrees, T is the temperature in Kelvin degrees and Ris
Avogadro’s constant. Resulting seasonal averages of parametervalues are reportedin Table S2, while
actual temporal values overthe two considered mosquito seasons are shownin Figure S4.1.

5. Material and methods for the economicanalysis

The average cost percase and DALY loss per case were derived usingadecisiontree approach and
considering the probabilities associated to both a dengue and a chikungunya case of being symptomatic
and asymptomatic, severe and non-severeand the various disease outcomes (death, hospitalization and

ambulatory assistance) (Figure S5.1).
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b b 2
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Figure S5.1. Decision trees for the classification of cases of Dengue and Chikungunya

i

In particular, the average cost percase and DALY loss percase were derived asin the followingand
considering base case parameters’ values asindicated in Tables S5.1and S5.2:

COST = psym [psev (pamb + pdeath)(nuisitCOStvisit + COSttreat_amb) + Dsev (phosp
+ pdeath) (ndays_sev COSthosp_stay + COSttreat_hosp) + pno_sevpamb (nvisit COStvisit
+ coStireat amp) + Pno_sevPhosp (ndays_no_sev COSthosp_stay T €COS ttreat_hosp)

DALY = Pdeath (YYL + dWsevnill_day_sev) + Psev (dWsevnill_day_sev)
+ Pno_sev (deo_sevnill_day_no_sev)

In Tables S5.1 and S5.2 also probability distributions of economic model parameters are shown. These
were used to incorporate the existing uncertainties in the probabilistic sensitivity analysis. Cost
parameters were derived from analyses of national Hospital Discharge System (SDO) data and from the
expertopinion provided by doctors from the Department of Infectious Diseases of the San Matteo
hospital in Pavia, Italy. These costs are based on an average of 2 ambulatory visits per patient, witha
general practitioner (GP) cost of 47.5 euros (range 45-50) and tests/treatment costs of 328.4 euros (250-
407). The cost of a hospitalized patient was derived by multiplying the cost per day of hospitalization of
391.7 euros (370-413) to the estimated average inpatient stay and adding the average cost for
tests/treatments within the hospital, consisting of 1534.5 euros per case (1400-1670).



Model input parameter

Value (range)

Distribution for PSA

Source

Epidemiological parameters - Dengue

Proportion of symptomatic cases - psym .23 (.07, .47) TruncNorm (.23,.002) [S6]

Proportion of severe cases (SV) - psev .09 (.06, .13) Beta (76.48,756.41) Own calculation based
on SDO

Proportion of hospitalization (SV) - phosp .73 (.52, .88) Beta (56.97,21.36) Own calculation based
on SDO

Proportion of hospitalization (non SV) - .24 (.09, .46) Beta (15, 48) [S7]

pnosev*phosp

Proportion of deaths (SV) - pdeatn .013 (.001, .04) Beta (6.66, 505.58) [s8]

Cost of illness - Dengue

Length of hospital stayindays (SV)-
Nday sev

5.3(2.2,10.46)

Gamma(23.21, .23)

Own calculation based
on SDO

Length of hospital stayindays (nonSV) 3.8 (1.6,7.24) Gamma(23.21,.16) [S9]

- Nday no_sev

Number of ambulatory visits (both) - 2 Pointestimate Expert opinion
Nyisit

Cost per ambulatory visit - costyisit 47.5 (40, 55) Triangular Expert opinion
Treatment and test costfor an 328.4 (250, 406.8) | Triangular Expert opinion
ambulatory case - costireat amb

Treatment and test costfor an 1522.97 (1400, Triangular Expert opinion
hospitalized case - costireat hosp 1645.94)

Hospital stay costper day - costhosp_stay 391.7 (370,413.4) | Triangular Expert opinion

Burden of disease - Dengue

Duration of illnessin days (SV) -

8.31(3.96, 14.3)

Gamma(30.69, .27)

Own calculation based

Nill_day sev on [S10]

Duration of illnessin days (nonSV) - 4.36 (1.88,4.37) Gamma(30.69, .14) Own calculation based
Nill day no_sev on [510]

Disability weights for a severe case- .545 (.47, .62) Beta (337.32,281.62) [s8]

dWsey

Disability weights for a non severe case .197 (.16, .24) Beta (313.38,1271.76) | [S8]

- deo_sev

Years lifelostin caseof death - YLL 38 (32,44) Uniform [S11]

Table S5.1. Distributions of parameters of the economic model for Dengue




Model input parameter

Value (range)

Distribution for PSA

Source

Epidemiological parameters - Chikungunya

Proportion of symptomatic cases - psym

82(.7,.9)

TruncNorm (.82, .02)

[S12]

Proportion of severe cases (SV) - psev

.07 (.001, .296)

Beta (3.69, 48.76)

Own calculation based
on SDO

Proportion of hospitalization (SV) - phosp

48 (.26, .68)

Beta (47.32,51.5)

Own calculation based
on SDO

Proportion of hospitalization (non SV) -
pnosev*phosp

.001 (.000, .01)

Beta (0.99,997.2)

Own calculation based
on SDO

Proportion of deaths (SV) - pdeath

.001 (.000, .001)

Beta (0.99,9997)

[S13]

Cost of illness - Chikungunya

Length of hospital stayindays (SV) - 4.17 (2,7.9) Gamma(30.86, .135) Own calculation based
Nday_sev on SDO

Length of hospital stayindays (non SV) 3.8(1.8,3.8) Gamma(34.18, .11) Own calculation based
- Nday no_sev on SDO

Number of ambulatory visits (both) - 2 Pointestimate Expert opinion

Nyisit

Cost per ambulatory visit - costyisit 47.5 (40, 55) Triangular Expert opinion
Treatment and test costfor an 328.4 (250,406.8) | Triangular Expert opinion
ambulatory case - costireat amb

Treatment and test costfor an 1534 .5(1400, 1670) | Triangular Expert opinion
hospitalized case - costireat_hosp

Hospital stay costper day - costhosp_stay 391.7 (370,413.4) | Triangular Expert opinion

Burden of disease - Chikungunya

Duration of illnessin days (SV) -
Nill day sev

3.2(0.07,15.13)

Gamma(3.14, 1.02)

Own calculation based
on SDO

Durationof illnessin days (nonSV) -

Nill day no_sev

2.9 (0.05, 13.75)

Gamma(2.58, 1.13)

Own calculation based
on SDO

Disability weights for a severe case - 428 (.38, .47) Beta (1047.4,1399.7) | [S13]
dWsey

Disability weights for a non severe case .195 (.16, .24) Beta (305.9,1262.84) | [S13]
- deo_sev

Years lifelostin caseof death - YLL 20 (0, 40) Uniform [513]

Table S5.2. Distributions of parameters of the economic model for Chikungunya

The costs sustained forthe two compared strategies (publicvs private larvicidal applications) were
obtained accordingto the parameters showninTable S5.3. Data in Tab. S5.3 were obtained from a pilot
study designed jointly by Fondazione Edmund Mach (FEM) and Istituto Zooprofilattico Sperimentale

delle Venezie (I1ZSVE) [S14].

Costs such as those of surveillance activities, publicsanitation and publiceducation are fixed costs, and

are considered forboth private and publicinterventions.

COSTsyry = CoStopitraps T COStsyrv pers

COSTequ = Minn (COStmeeting_per_inh + COStbroch_per_inh)




COSTsanic = COStsanit pers

The final cost, respectively per catch basin and perhousehold, forthe publicand the private
interventions are computed as follows

COSch_pub = N¢p (COStlarv_prod + COStlarv_pers + COStlarv_mapp )

COSThome_priv = ntab_per_home COStlarv_prod + nhours_per_home COStpers

In particular, the cost of larvicide treatments on publicspaces was estimated to be around 1.17 euros
per catch basin (0.80-1.70), including costs for both personnel and larvicide products. The cost for door-
to-doorinterventions was foundto be 12.66 euros per premise (4.80-30.12), including both personnel
costs forhome visits and costs of larvicide products. To these, we added 0.95 euros perinhabitant (Cl
0.46-1.43), for the organization of an education campaign made of publicmeetings forresidents to
explainthe benefits of larvicide applications and facilitate the acceptability of the intervention in private
premises [S14].

Cost of Intervention parameters

Total cost ovitraps 219.13(93.2,344.75) Triangular Own assumption based
on IZSVE and FEM data
Personnel cost 1655.32(912.8,2400) | Triangular Own assumption based
on IZSVE and FEM data
Cost of larvicidal product™n. 1 (per | .147 PointEstimate Own assumption based
catch basin) - costiary_proa on IZSVE and FEM data
Personnel cost mapping (per catch | .41 (.35, .46) Triangular Own calculation based on
basin) - costiary mapp IZSVE and FEM data
Personnel cost treatment (per .62 (.27,1.1) Triangular Own calculation based on
catch basin) - costiary pers IZSVE and FEM data
Cost of larvicidal product™n.2 (per | .65 Point Estimate Own assumption based
tab) - costiary_prod on IZSVE and FEM data
Number of tabs (per household) - .69 (.04, 2.49) Gamma(30.03, .144) | Own calculation based on
Ntab_per_home IZSVE and FEM data
Personnel cost (per household) - 15.25(14.76, 16) Triangular Own calculation based on
COStpers IZSVE and FEM data
Number of working hours (per .64 (.16, 1.52) Gamma(13.9,3 0.05) | Own calculation based on
household) - nhours_per home IZSVE and FEM data
Personnel cost per public meetings | .28 (.11, .46) Triangular Own calculation based on
(per inh) IZSVE and FEM data
Cost per brochure (per inh) .68 (.35, .99) Triangular Own calculation based on
IZSVE and FEM data
Personnel cost per public 9.02 (8, 10) Triangular Own calculation based on
sanitation (per ha) IZSVE and FEM data

Table S5.3. Distributions of parameters for the cost of interventions

* The reference product is Bacillus thuringiensis var. israelensis + Bacillus sphaericus




The net health benefit (NHB) was derived for each intervention and uncertainty around its average value
was takeninto consideration through simulations from the parameters distributions presented above.

NHB = AD— AC/k

where AD and AD are respectively DALY averted and incremental costs due tointervention, and the
willingness to pay (WTP) k, as mentioned in the main text, was fixed at 35.000 euros. Such value can be
interpreted asthe amount of money the publicltalian healthcare systemis willingto pay foreach DALY
averted.

For eachintervention scenario and each site, stochasticrealizations of the NHB were drawn according to
the distributions of the DALY loss per case and cost per case shownin Fig S5.2 and to the distribution of
intervention costs shownin Fig. S5.3.
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Figure S5.2. Distributions of DALY loss and cost per case for Dengue (respectively panel A and C) and for
Chikungunya (B and D)

Optimal strategies are associated with the highest NHB, therefore probabilitiesin Fig. 3and Fig. 4 of the
maintextare computed as the fraction of simulations for which eachintervention hasthe highest net
health benefit.
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Figure S5.3. Distributions of costs per inhabitant of different interventions at each site. Boxplots represent the 95%
confidence interval, interquantile ranges and mean costs. “Community” refers to interventions involving inhabitants
in larviciding activities within private premises.

6. Questionnaire on budgeted and sustained cost for control programs against Ae. albopictusin
Trentino Alto-Adige in 2013

A questionnaire was designed to assess the vector control policies of different Municipalitiesin Trentino
Alto Adige ina 5-yeartime frame, from 2009 to 2013. We collected answers from 77 municipalities,
amongwhich 17 reported the presence of Ae. albopictus and 12 implemented one or more control
interventions.

Information were collected on the general characteristics of the municipalities, budget allocated forthe
control of Ae. Albopictus, activitiesimplemented during the five years (among which surveillance,
larvicidal etc), the level of coordination with the Province and the Region, awareness campaigns (if any),
and related expenses for each implemented activity. Eight Municipalities responded thoroughly to the
guestionnaire. Accordingtotheiranswers, the average budget and expenses for activities implemented
in order to control the spread of Ae. Albopictus were respectively 0.714 (0.254, 1.192) and 0.611
(0.016,1.077) euros perinhabitant, see Tab S6.1 for details. These values werefoundto be in line with

estimates obtained for the vector control programsimplemented in EmiliaRomagna afterthe 2007
outbreak.

MUNICIPALITY AWARENESS SURVEILLANCE LARVICIDAL ADULTICIDE | EXPENSE (euros
per inhabitant)
ALDENO X X 0.88

ARCO X X X 0.35




AVIO X X X X 0.85
BESENELLO X X X 1.08
COMUNITA' X X X 0.33
ALTO GARDA E

LEDRO *

NAGO TORBOLE X X X X 1.05
RIVA DEL X X X 0.53
GARDA

TRENTO X X X 0.13
VOLANO X X X X 0.02

Table S6.1. Implemented interventions and related average expense per inhabitant for municipalities in the
province of Trento in 2013

* Comunita Alto Garda e Ledro appears as a single record in the questionnaire but it involves different
municipalities, including Riva del Garda and Arco. It is reported for informational purposes but it is not considered
in the analysis

7. Effectof larvicidingon dengue

FiguresS7.1-S7.3 show model results on the epidemiological effectiveness of larvicidingin reducing
potential denguetransmission (asin Figures 2Band 3 inthe main textforchikungunya). In particular,
Figure S7.1 shows the expected number of secondary cases, Figure S7.2the probability of local
transmission and Figure S7.3the outbreak size distributions.
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Figure $7.1. Expected number of dengue cases with optimally timed interventions, for different coverages and
effort levels, disaggregated by site and year.
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In the case of dengue, given thatlocal transmissionis limited to sporadicevents, the reductionin the
outbreak size afforded by larvicidingis negligible, and the benefits of the intervention derive mainly
from a reductioninthe transmission probability.

8. Effectof larvicidingin both publicand private catch basins

In Figures $8.1-S8.3, we reportresults on the epidemiological effectiveness of larviciding in both public
and private catch basins (asin Figures 2b and 3 in the main text for public-only interventions).

Figures S8.4-58.6 shows the probability of optimalstrategy interms of net health benefit, comparing no
intervention vs. public-only larviciding vs. publicand private larviciding, assuming optimally timed
scenarioswith 2,3 and 4 larvicide applications in amosquito season (asin Figure 5 in the main text for
single treatment).

9. Minimum average numberof imported cases to observe secondary cases

Based on our estimates on the probability of outbreak p given animported infectioninagiven site and
year, we can define the probability g of not observing secondary cases after n arrivals of viraemic cases
as: q = (1 —p)™ Therefore, foreach site and year we can estimate the minimum number N of

importations after which the likelihood of not observing asecondary case is below agiventhreshold Q:

log(Q)
log(1 —p)

wherethe]. [ operatorrepresentsthe ceilingfunction (roundingtothe firstintegerabove). Intable $9.1
we reportthe values of N for Q=10% and differentinfections, sites and treatment scenarios of public
larviciding. Table S9.2 reports analogous values forlarvicidingin both publicand private catch basins. To
facilitate the interpretation of the tables, we colored the cells by risk levels defined by (arbitrary)
thresholds onthe number of required importations: the risk was considered high for N between Oand
15, moderate between 16and 30, low between 31and 50 and negligibleabove orequal 51.

N =] [
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Figure $8.1. Expected number of A) chikungunya and B) dengue cases with optimally timed treatment of public and
private catch basins, for different coverages and effort levels, disaggregated by site and year.
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Figure S8.2. Probability of local transmission for A) chikungunya and B) dengue with optimally timed treatment of
public and private catch basins, for different coverages and effort levels, disaggregated by site and year.
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Figure $8.3. Distribution of outbreak sizes for A) chikungunya and B) dengue with optimally timed treatment of
public and private catch basins, for different coverages and effort levels, disaggregated by site and year.
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Figure S8.4. Probability of producing the highest net health benefit by type of intervention (none vs. public vs.
public and private) by year, coverage assumption and study site with 2 larvicide applications in a given season.
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Figure S8.5. Probability of producing the highest net health benefit by type of intervention (none vs. public vs.
public and private) by year, coverage assumption and study site with 3 larvicide applications in a given season.
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Figure S8.6. Probability of producing the highest net health benefit by type of intervention (none vs. public vs.
public and private) by year, coverage assumption and study site with 4 larvicide applications in a given season.



Chikungunya Dengue

Site 2014 2015 2014 2015

0% 30% 50% 0% 30% 50% 0% 30% | 50% | 0% | 30% | 50%
Feltre 11 12 18 7 8 11 70 85 111 | 16 | 20 29
Povo 14 18 25 8 10 12 104 119 181 | 19 | 25 31
Rivadel 11 15 19 7 9 11 51 67 90 14 | 20 25
Garda
Santa 10 14 19 7 9 12 66 97 158 | 22 | 29 37
Giustina
Strigno 80 102 131 55 71 84 657 1030 | 1354 | 163 | 383 | 377
Tenno 42 60 88 12 17 22 469 556 758 | 40 | 60 90
Tezze 24 29 40 10 13 16 273 357 486 | 41 | 52 74
Trento 14 21 26 9 11 15 82 120 149 | 22 | 28 37
Belluno 82 111 145 30 40 55 1534 | 1579 | 1580 | 99 | 148 | 197
Rovereto | 13 17 24 - - - 62 83 96 - - -

Table S9.1. Minimum number of imported cases fora>90% probability of secondary cases underno
intervention and minimum (30%) and maximum (50%) coverages of larviciding in public catch basins
repeated fourtimes duringthe season. Orange: high risk (0-15 cases); yellow: moderate risk (16-30
cases); green:low risk (31-50 cases); blue: negligible risk (>50cases).

Chikungunya Dengue

Site 2014 2015 2014 2015

0% 60% 75% 0% 60% 75% 0% 60% | 75% | 0% | 60% | 75%
Feltre 11 20 31 7 13 18 70 138 227 | 16 | 34 51
Povo 14 21 49 8 15 21 104 196 341 | 19 | 40 60
Rivadel 11 23 34 7 13 19 51 120 172 | 14 | 30 41
Garda
Santa 10 22 31 7 14 20 66 192 230 | 22 | 45 68
Giustina
Strigno 80 185 308 55 115 205 657 1569 | 5313 | 163 | 445 | 758
Tenno 42 112 149 12 25 40 469 1079 | 1328 | 40 | 101 | 153
Tezze 24 52 79 10 20 30 273 704 784 | 41 | 86 | 139
Trento 14 32 49 9 17 25 82 204 361 | 22 | 45 65
Belluno 82 210 309 30 66 109 1534 | 3289 | 8634 | 99 | 250
Rovereto 13 28 40 - - - 62 146 172 - - -

Table S9.2. Minimum number of imported cases fora>90% probability of secondary cases underno
intervention and minimum (60%) and maximum (75%) coverages of larvicidingin both publicand private
catch basinsrepeated fourtimesduringthe season. Orange: high risk (0-15 cases); yellow: moderate risk
(16-30 cases); green: low risk (>30 cases); blue: negligible risk (>100 cases).
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