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Abstract

In 2010, Arizona experienced an unusually early and severe outbreak of West Nile virus centered
in the southeast section of Maricopa County. Entomological data was collected before and during
the outbreak, from May 25 through July 31, using the CO»-baited light trap monitoring system
maintained by the Maricopa County Vector Control. In the outbreak area the most abundant
species in the Town of Gilbert and in the area covered by the Roosevelt Water Conservation
District (RWCD) was Cx. quinquefasciatus which was 75.1% and 71.8% of the total number of
mosquitoes collected respectively. Vector Index (V1) profiles showed that the abundance of
infected Cx. quinquefasciatus peaked prior to human cases, suggesting that this species was
involved in the initiation of the outbreak. In contrast the VI profiles for Cx. tarsalis were
consistently low suggesting limited involvement in initiating and sustaining transmission. Taken
together, the higher abundance and the VI profiles strongly suggest that Cx. quinquefasciatus was
the primary vector for this outbreak. The VI profiles consistently showed that the abundance of
infected mosquitoes peaked one to two weeks before the peaks of human cases suggesting that VI
could have successfully been utilized to predict the WNV outbreak in Maricopa County, AZ, 2010.
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Introduction

West Nile Virus (WNV), a mosquito-borne virus in the family Flaviviridae, is maintained in
an enzootic transmission cycle involving primarily Culex mosquitoes and birds (Hayes 1989,
Turell et al. 2005). Humans and other mammals are dead-end hosts, though infected humans
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can develop a febrile illness that may result in encephalitis, meningitis, and infrequently,
death (Hayes et al. 2005). WNV was introduced into the USA in 1999 (Nash et al. 2001,
Novello 2000), and within 6 years rapidly spread throughout the USA (Dauphin et al. 2004,
Kramer et al. 2008). After 2005, the ecology of WNV changed from widespread, high levels
of transmission to one characterized by focal and sporadic epidemics of disease (Lindsey et
al. 2010). In Arizona, WNV was first detected in a pool of mosquitoes collected in Cochise
County early August, 2003, with a total of 13 human cases reported in the state (MCDPH
2007). The biggest WNV outbreak in Arizona was in 2004 when 391 human cases were
reported to the Centers for Disease Control and Prevention (CDC) (CDC 2012). From 2003
to 2010, a total of 1,039 human cases were reported in Arizona, with more than 100 cases
recorded each year during 2004, 2005, 2006, 2008, and 2010 (CDC 2012). One area with
recurring WNYV disease outbreaks since 2005 is Maricopa County (Lindsey et al. 2010).
WNV transmission in Maricopa County is characterized by focal, seasonal outbreaks of
human disease in areas of high risk; the majority of cases occur in late summer in the
southeast section of Maricopa County, including the cities of Chandler, Tempe, Mesa, and
the Town of Gilbert (Lindsey et al. 2010). In 2010, this area experienced an unusually early
and severe outbreak of human WNV disease focused around the Town of Gilbert: by early
July, case counts had exceeded the total for all of 2009 (Gibney et al. 2012). Routine
entomological surveillance by Maricopa County Environmental Services Vector Control
Division collected data allowing quantification of mosquito abundance and WNV infection
rate in mosquitoes before, during and after the outbreak. We performed a retrospective
analysis of this surveillance data to attempt to understand the entomological parameters
associated with this outbreak. Furthermore, because previous attempts at predicting human
WNV disease outbreaks have been limited with respect to spatial scale-either by lacking
resolution or the ability to cross multiple scales (Sugumaran et al. 2009; Vazquez-Prokopec
et al. 2010; Winters et al. 2010), we quantified the ability of entomologic data to predict the
outbreak at multiple spatial scales.

The study area was Maricopa County, an area of approximately 23,890 km? (9,224 mi?) in
south-central Arizona. It encompasses over 14 cities, 11 towns and 18 communities such as
Glendale, Phoenix, Scottsdale, Peoria, Chandler, Mesa, and Tempe. The study area consisted
of the outbreak area and a control area. The outbreak area was the south east section of
Maricopa County, an area of approximately 2,654 km? (1,220 mi?) that includes the cities of
Chandler, Mesa, Queen Creek and Tempe, and the Town of Gilbert. Particular attention was
given to the Roosevelt Water Conservation District (RWCD), a narrow area (162 km?) in the
middle of the outbreak area because of the widespread use of flood irrigation in residential
areas. The control area consisted of the remaining area lying within Maricopa County but
outside the outbreak area (Figs. 1a and b).

Mosquito collections

Mosquitoes were collected using CO»-baited CDC light traps (BioQuip, Rancho
Dominquez, CA) at 303 collecting sites routinely maintained by Maricopa County
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Environmental Department Vector Control Division. The trap sites were distributed
throughout Maricopa County and included 131 sites in the outbreak area, 22 in the Town of
Gilbert and 23 in RWCD (Fig. 1a, Table 2). To minimize capture of non-target nocturnal
arthropods, light bulbs were removed from the traps and only CO, was used as an attractant.
Mosquitoes were collected from each trap once each week, one trap night a week, from May
25 through July 30, 2010 (referred to hereafter as the study period). Trapping was conducted
on 37 nights during the period, resulting in a total of 11,211 trap nights. All mosquitoes were
identified to species using the keys of Darsie and Ward (2005) and separated by species, sex,
collection date and location prior to screening for WNV. Culex quinquefasciatus and Cx.
tarsalis females were placed into pools of up to 50 individuals each, by species date and
location. All pools were tested for WNV antigen using the RAMP® WNV Test (Response
Biomedical, Vancouver, BC) (Burkhalter et al. 2006); RAMP values =300 were considered
positive for WNV, following the protocol used by Maricopa County. The geographic
location of each trap was provided by Maricopa County, and ArcGIS 10.0 (ESRI, Redlands,
CA) was used to assign each trap to the appropriate area for subsequent analysis

Entomological indices and calculations

Three entomological indices were derived and evaluated for their value in predicting WNV
cases. Culex tarsalisand Cx. quinquefasciatus density is expressed as the number of females
collected per trap night and was determined by dividing the total number of females of the
species collected within a geographic area by the number of trap nights conducted during the
study period. The infection rate (IR) of WNV in the mosquito populations was computed as
the Maximum Likelihood Estimate of the proportion of WNV-infected mosquitoes in pooled
samples (Chiang and Reeves 1962, CDC 2011); it is expressed as the number of mosquitoes
positive for WNV per thousand tested. The Vector Index (V1) is an estimate of the density of
WNV-infected mosquitoes collected per trap night, and is the product of the vector density
(number collected per trap night) and the infection rate (expressed as a proportion) for a
given species (Nasci et al. 2005, Jones et al, 2011). Vector Indices expressing the average
number of infected mosquitoes collected per trap night, per week were calculated by week
for each species and a combined VI was calculated by summing the species VIs for each
week as an index of the total number of infected Cu/ex mosquitoes collected per trap night
per week.

Data Comparisons and Analysis

To examine geographic differences in WNV dynamics during the study period, Cx.
quinquefasciatus and Cx. tarsalis densities, IR and VI were calculated in the outbreak area
and compared with those outside the outbreak area. In addition comparisons were made
between the entire outbreak area, Town of Gilbert and RWCD. To determine the temporal
association between WNYV infection rates in mosquitoes and disease onset in humans,
species-specific and combined weekly IR and VI were calculated for the outbreak area, the
Town of Gilbert and RWCD and plotted against the onset week of human cases in each area.
To determine if increases in human WNV infections were preceded by a rise in IR or VI,
Spearman’s correlation coefficients were calculated using the weekly number of human
cases and the WNV infection indices 1 week, 2 weeks, and 3 weeks prior to the week of
symptom onset for human case. Spearman rank correlation P values were calculated using
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SAS 9.2 (Cary, NC); the correlation matrix of the Spearman’s correlation coefficients was
executed using R.

Mosquito collections

A total of 81,931 mosquitoes representing at least 5 species were collected in the study area
from 5/25/10 to 7/29/10 (Table 1). The most abundant species was Psorophora (Grabhamia)
columbiae (Dyar & Knab) comprising 74.3% of the total collections in the study area. The
second was Culex (Culex) quinquefasciatus (Say) (20%), the third Aedes (Aedimorphus)
vexans (Meigen) (2.9%) and the fourth Culex (Culex) tarsalis (Coquillett) (2.8%). During
the same period 19,449 mosquitoes were collected in the Town of Gilbert. The most
abundant species was Cx. quinquefasciatus (75.1%) followed by Ps. columbiae (17.9%), Cx.
tarsalis (5.6%) and Ae. vexans (1.4%). A total of 17,679 mosquitoes were collected in
RWCD and the most abundant species was Cx. quinquefasciatus (71.8%) followed by Ps.
columbiae (18.2%), Cx. tarsalis (5.6%) and Ae. vexans (4.4%). Of the two common WNV
vectors, Cx. quinquefasciatus was the most abundant collected in the CO,-baited traps; in
the Town of Gilbert Cx. quinquefasciatus was 13.3 times higher than Cx. farsalis, and 12.9
times higher in RWCD.

Vector density

From May 23 through July 31, 2010 a total of 4,640 female Cu/ex mosquitoes was collected
from 6,364 trap nights conducted at 172 locations in the control area, and 3,157 female
Culex mosquitoes were collected from 4,847 trap nights conducted at 131 trap locations
within the outbreak area. Culex quinquefasciatus and Cx. tarsalis densities, as well as the
combined Culex densities for the geographic areas within Maricopa County, are listed in
Table 2. All density measurements for Culex mosquitoes (Cx. quinquefasciatus, Cx. tarsalis,
and combined Culex densities) within the outbreak area were at least 23 times higher than in
the control area. Of note, the highest density recorded was the combined Cu/lex density in
the Town of Gilbert, at 142 mosquitoes per trap per night; this was 95 times higher than the
combined Culex density in the control area. Similarly, both the Cx. gquinquefasciatus and Cx.
tarsalis densities were highest within the Town of Gilbert (92 and 50 mosquitoes per trap per
night, respectively), though the Cx. quinquefasciatus densities were approximately twice that
of Cx. tarsalis throughout the study area.

Infection rate

The Cx. quinquefasciatus, Cx. tarsalis, and combined Culex IRs for the geographic areas
within Maricopa County over the entire study period are listed in Table 2. All measures of
Culex IRs were at least 3 times higher within the outbreak area, the Town of Gilbert, and
RWCD, than they were outside the outbreak area. The highest IR measured was 30.0
positive Cx. tarsalis per 1000 tested (3% of the population), in the Town of Gilbert, and was
6 times higher than the season total Cx. farsalis IR outside the outbreak area. The Cx.
quinquefasciatus IR was higher in the outbreak area and RWCD than the Cx. tarsalis IR,
though the differences between the two species were small.
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Vector Index

The season total Vs for the different geographic areas within the study area (Maricopa
County) are listed in Table 2. The Cx. guinquefasciatus, Cx. tarsalis, and combined Culex
VIs for the outbreak area, the Town of Gilbert, and RWCD ranged from 6 to 53 times higher
than those in the control area. The highest VI recorded was the combined Cu/ex V1 in the
Town of Gilbert, at 0.361 WNV-positive mosquitoes per trap night. Of note, the Cx.
quinquefasciatus and Cx. tarsalis V1s were highest in the Town of Gilbert. The Cx.
quinquefasciatus V1 was higher than that of Cx. farsalis in both the Town of Gilbert and
RWCD.

Correlation of WNV infection indices with human case onset dates

The temporal associations of the Cx. quinquefasciatus, Cx. tarsalis, and combined Culex IRs
and VIs with human case onset are shown in Figs. 2—4. Data for each index (IR, VI) are
shown separately for the Town of Gilbert and RWCD within outbreak area (Fig. 2), Town of
Gilbert (Fig. 3), and RWCD (Fig. 4).

Within the outbreak area, human cases of WNV disease peaked during the week of July 11
(Fig. 2a and b). Both the Cx. quinquefasciatus and combined Culex IR and VI peaked during
the week of June 13, four weeks prior to the peak of human cases. In addition there was a
minor peak for the Cx. quinquefasciatus IRs and VIs and the combined Culex VIs during the
weeks of July 18, a week after the peak of human cases (Fig. 2a and b). Culex tarsalis IRs
peaked three times during the weeks of June 13, July 4 and July 18. Similarly Cx. tarsalis
VIs peaked three times peaked during the weeks of June 13, July 4 and June 27 and July 18,
but these peaks were low compared to the VI peaks for Cx. quinquefasciatus (Fig. 2a and b).

Within the Town of Gilbert, human cases peaked during the week of June 27 and remained
at that level through the week of July 11 (Fig. 3a and b). Culex quinguefasciatus IR and VI,
and the combined Cu/ex IR and VI peaked during the week of June 13, while the IR and VI
for Cx. tarsalis were more variable: the IR peaked during the week of May 30, between the
weeks of June 6 and June 20 and increased again during the weeks of July 11 and July 18. In
contrast, there was no VI peak during the week of May 30 for Cx. farsalis and the 2 peaks
during the weeks of June 13 and June 27 were low compared to the VI peaks of Cx.
quinquefasciatus (Figs. 3a and b).

Within RWCD, human WNV infection cases peaked during the week of June 20; cases
declined for the following 2 weeks before peaking during the week of July 11 at the same
level as during the initial peak (Fig. 4a and b). The weekly combined Cu/ex IR within
RWCD show a broad high activity period between the weeks of June 6 to June 27 and a peak
during the week of July 11 (Fig. 4a). The weekly combined Cu/ex VI had three peaks during
the week of June 13, June 27 and July 11 (Fig. 4b). Culex quinquefasciatus IR closely
mimicked that of the combined Cul/ex IR; there was a broad high activity period between the
weeks of June 6 and June 27 and a peak during the week of July 11 (Fig. 4a). However, the
Cx. quinquefasciatus V1 peaked during the week of June 13, a week before the first human
peak and stayed low for the rest of the study period (Fig. 4b). Culex tarsalis IR had a broad
period of high activity from June 13 to June 27, but this period was shorter than that of Cx.
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quinquefasciatus by two weeks (Fig. 4a). The Cx. tarsalis V1 had two peaks during the
weeks of June 13 and June 27 (Fig. 4b). However, the Cx. tarsalis /1 were more than three
times lower than the Cx. quinquefasciatus peak (Fig. 4b).

Results of analyses evaluating correlations among the indices and the number of human
cases with onsets one, two and three weeks later are shown in Fig. 5a, b and c. All of the
indices demonstrated significant correlations with human cases (Fig. 5a, b and c, Table 3)
suggesting that all these indices could have been used to predict the outbreak. The highest
correlation was between the combined Cu/ex'V1 and the number of cases in the outbreak
area (RWCD and Gilbert) with symptom onset two weeks later (Fig. 5a, b and c, Table 3).
The highest correlation between Cx. quinquefasciatus infection indices and human cases was
different for each area of the study (Fig. 5b) suggesting different WNV transmission
dynamics between the areas. Nonetheless, the correlation coefficients between the VI and
the total number of human cases with symptom onset dates two weeks later were highly
significant (Table 3) which supports the conclusion that Cx. quinguefasciatus played a major
role in the outbreak.

Discussion

The transmission dynamics of WNV are complex, owing to the multiple factors involved in
the transmission cycle. Ecological factors (Brown 2008), environmental factors (Vazquez-
Prokopek 2011), and vector behavior (Hamer 2009) have been among the many factors
determined important in the transmission of WNV. As a consequence of this complex
transmission ecology, predicting outbreaks of WNV disease in human populations has
proved difficult. Nonetheless, the need to identify the timing and location of these outbreaks
remains. This is because appropriately timed public health prevention measures applied to
areas of high risk can theoretically be effective at mitigating outbreaks of WNV disease in
human populations (Carney et al. 2011). Previous studies have identified entomological
parameters and abiotic features associated with individual outbreaks (Nielsen et al. 2008,
Reisen 2008a and b, Ruiz 2004, 2007), but they did not find a single factor that can
consistently be used to predict outbreaks in humans across different ecological regions and
spatial scales. The results presented here demonstrate that both the IR and the VI were able
to predict the location of outbreaks of human WNYV disease at a sub-county level at least two
weeks prior to an increase in the number of cases during the outbreak in Phoenix, AZ in
2010. While relatively short, this may provide sufficient time to allow the implementation of
more intensive public health prevention measures such as enhanced mosquito control and
public education activities.

Our data suggests that the principal vector for this outbreak was Cx. quinguefasciatus based
on two entomological parameters: relative abundance and infection rates. The estimated
density of Cx. guinguefasciatus in the outbreak area during the study period was
approximately 33 times higher than that in the control area. In addition, the density of Cx.
quinquefasciatus in the study area was approximately 1.7 times higher than the density of
Cx. tarsalis suggesting that Cx. quinquefasciatus was the most abundant WNV vector in the
outbreak area. The densities of both Cx. quinquefasciatus and Cx. tarsalis in the control area
were low suggesting an association between high mosquito densities in the study area and
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the WNV outbreak. High mosquito densities have previously been associated with arboviral
disease outbreaks (Olson et al. 1979, Eldridge 2004) and often risk assessments involve
estimating mosquito abundance (Tonn et al. 1969, Sheppard et al. 1969, Bang et al. 1981).
The Breteau Index (BI) (Breteau 1954) for example, which is commonly used for risk
assessment of Ae. aegypti-borne arboviral diseases, estimates adult Ae. aegypti abundance
(Tun-Lin et al. 1996). However, the fact that Cx. quinquefasciatus was the most abundant
WNV vector collected is not surprising since Cx. quinquefasciatus has been previously
associated with outbreaks in residential areas (Nielsen et al. 2008) and especially in southern
California (Kwan et al. 2012) where the climate and demographics are very similar to
central Arizona.

Lastly, Cx. quinquefasciatus is the main species associated with the neglected pools in
southwestern US (Reisen et al. 2008a). In 2010 alone Maricopa County Environmental
Services Vector Control Division received 10,879 green pool complaints, of which 9,202
were investigated and 2,888 treated. The Maricopa County Environmental Services Vector
Control Division responds to neglected pools on the basis of resident complaints and the true
number and locations of neglected pools are not known. Because of this, the impact of
neglected pools on the WNV outbreak is difficult to evaluate, but the large number of
neglected pools investigated suggests that it was a contributing factor.

The temporal patterns in the indices consistently show that both IR and VI in Cx.
quinquefasciatus peaked prior to human cases suggesting that this species was involved in
the initiation of the outbreak. In contrast the VI profiles for Cx. tarsalis were flat and low
suggesting limited involvement in initiating and sustaining transmission (Figs. 2b, 3b and
4b). Taken together, the higher abundance and the infection rate profiles strongly suggest
that Cx. gquinquefasciatus was the primary vector for this outbreak. Godsey et al. (2012)
independently conducted entomological investigations during the outbreak in Arizona, 2010,
and came to the same conclusion that Cx. guinguefasciatus was the primary vector.
However, the surveillance data clearly suggest a role for Cx. tarsalisin the WNV
transmission ecology of this area as a secondary vector and both Cx. quinquefasciatus and
Cx. tarsalis were taken into account when considering entomological parameters associated
with human disease.

The epicenter of the outbreak was in the southeastern section of Maricopa County, especially
the area within the RWCD. The RWCD practices flood irrigation; the yards are flooded once
every 13 days and often soon after mowing the lawns. The irrigation water often mixed with
grass clippings may stand and ferment for several days in the Arizona heat creating
extensive larval habitats for Cx. guinguefasciatus. Culex tarsalis is primarily associated with
agricultural irrigation in rural areas and seldom associated with residential or urban areas
(Reisen et al. 2008a). The extensive larval habitats presumably contributed to observed high
population densities of Cx. guinquefasciatus and may have been a contributing factor to this
outbreak. In the control area and many other areas outside RWCD, sprinkler and drip
systems are the primary methods of irrigation used in residential areas. However, residential
flood irrigation has been used for a long time without causing outbreaks and may have been
only one contributing factor. The abundance of neglected pools in 2010 also may have
contributed to the outbreak.
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The trends of the IR and VI over the study period were different for Cx. quinquefasciatus
and Cx. tarsalis. The IR trends profiles often varied independent of the human cases showing
that IR was not the best index for predicting the WNV outbreak in the human population in
Maricopa County, AZ in 2010. On the other hand, VI trends peaked one to two weeks before
the peaks of human cases showing that VI was better for predicting the WNV outbreak in
the human population in Maricopa County, AZ, 2010. Our observations are very similar to
those by Kwan et al. (2012) who reported high and stable V1 estimates 2 to 4 weeks before
the onset of human cases in Los Angeles, CA for the period 2004 through 2010. Previously,
Gu et al. (2008) argued that the commonly used entomological indices the Minimum
Infection Rate (MIR) and IR have serious limitations especially when the infection rates are
high or when the mosquito density is low. They suggested a composite index that estimates
the density of infected mosquitoes similar to the entomological inoculation rate (EIR) (Beier
et al. 1999) commonly used in malaria control programs. The VI is such a composite, in that
it takes into account both the infection rates and the mosquito abundance and is estimates of
the density of infected mosquitoes. Unlike the EIR, the VI does not include a factor
describing the rate of contact of infected mosquitoes with humans. The observations we
report in this paper and those by Kwan et al. (2012) show that the V1 is a good predictor of
human risk under field condition and some local health departments such as the city of
Chicago (Jones et al. 2011) have adopted the VI as the primary risk assessment index.

We observed that the Cx. quinquefasciatus Vs contributed more to the combined VI than
did the Cx. tarsalis V1s. This supports the hypothesis by Nasci et al. (2005) that the VI might
be used to infer the relative contribution of individual species to transmission of WNV. The
actual importance of Cx. tarsalis as a vector in this outbreak may have been greater than we
observed due to its higher vector competence compared to Cx. quinquefasciatus (Riesen et
al. 2008b). The vector risk index by Kilpatrick et al. (2005) may have helped shed more light
on the relative importance of Cx. quinquefaciatus and Cx. tarsalis but blood meal
identifications are not routinely conducted in mosquito surveillance programs and the data is
not available to compute human feeding indices. However, we recommend that a number of
factors, such as human blood-feeding habits, vector competence, and trapping bias, must be
taken into account when attempting to use the VI in this capacity. Finally, the consistent
association of the combined Culex measures with human cases, both in terms of location and
timing , suggest that this is the most practical index to use when making decisions regarding
implementation of WNV countermeasures.
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Fig. 1.
Map of Maricopa County, AZ, showing the location of the outbreak area and routine

mosquito traps for Maricopa County Vector Control (Fig. 1a), as well as the Town of
Gilbert, RWCD, and location of the human cases within the outbreak Area (Fig. 1b).
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Fig. 2.
Culex WNV indices and human cases within the outbreak area, May 23-July 31. 2a: Culex

IR (positive mosquitoes per 1000 tested) and human cases in the outbreak area. Solid line:
combined Culex IR; dashed line: Cx. quinquefasciatus IR; dotted line: Cx. tarsalis IR. 2b:
Culex V1 (estimate of WNV-infected mosquitoes collected per trap night) and human cases
in the outbreak area. Solid line: combined Culex VI; dashed line: Cx. quinguefasciatus V1,
dotted line: Cx. tarsalis V1.
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Culex WNV infection indices and human case onset within the city of Gilbert, May 23-July
31. 3a: Culex maximum likelihood infection rate (IR; in positive mosquitoes per 1000
tested) and human cases in Gilbert. Solid line: combined Cu/ex IR; dashed line: Cx.
quinquefasciatus |R; dotted line: Cx. farsalis IR. 3b: Culex vector index (VI; in positive
mosquitoes per trap night) and human cases in Gilbert. Solid line: combined Culex V1,
dashed line: Cx. quinquefasciatus V1, dotted line: Cx. tarsalis V1.
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Fig. 4.

Culex WNYV infection indices and human cases within RWCD, May 23-July 31. 4a: Culex
maximum likelihood infection rate (IR; in positive mosquitoes per 1000 tested) and human
cases in RWCD. Solid line: combined Culex IR; dashed line: Cx. quinguefasciatus IR;
dotted line: Cx. tarsalis IR. 4b: Culex vector index (V1; in positive mosquitoes per trap
night) and human cases in RWCD. Solid line: combined Cu/ex V1; dashed line: Cx.
quinquefasciatus V1, dotted line: Cx. tarsalisV|.
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Fig. 5.

Correlation matrix showing the Spearman’s correlation coefficients for the number of human
cases with onset occurring during each week of the study in each geographic area and the
corresponding mosquito infection index at one, two, and three weeks prior to the weekly
human cases. Geographic areas are on the X axis, and infection indices are on the Y axis; the
numbers 1, 2, and 3 correspond to the index at one, two, and three weeks prior to human
case onset date, respectively. The scale on the right of the graph represents different
correlation coefficients: darker colored squares indicate a higher correlation coefficient. Fig.
5a: combined Culex species; Fig. 5b: Cx. quinquefasciatus, Fig. 5¢: Cx. tarsalis.
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Table 1.

Number and percentages of mosquitoes collected in East Valley, Maricopa County, Arizona, from 5/25/10 to
7/29/10.

Species Study Area Gilbert Water District X
Ps. columbiae 60,856 (74.3%) 3,481 (17.9%) 3,218 (18.2%)
Cx. quinquefasciatus 16,398 (20%) 14,605 (75.1%) 12,689 (71.8%)
Ae. vexans 2,399 (2.9%) 267 (1.4%) 787 (4.4%)
Cx. tarsalis 2,270 (2.8%) 1,096 (5.6%) 985 (5.6%)
Ae. aegypti 7 (0.01%) 0 (0%) 0 (0%)

An. spps 0 (0%) 0 (0%) 0 (0%)

Cx. spps 1 (0.001%) 0 (0%) 0 (0%)
Totals 81,931 19,449 17,679
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Table 3.

Spearman rank correlation Pvalues between human cases and mosquito indices 2 weeks prior to human
disease onset date, by mosquito species and geographic location.

Study Area  Gilbert RWCD

Vector index 2 weeks prior to symptom onset

Cx. quinquefascaitus 0.0013 0.0322 0.141
Cx. tarsalis 0.0013 0.0005  0.0013
Combined 0.0008 <0.001 <0.001

IR 2 weeks prior to symptom onset

Cx. quinquefascaitus 0.0082 0.0473  0.0241
Cx. tarsalis 0.0155 0.0152  0.0148

Combined 0.0144 0.0018  0.0162
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