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Dengue is an acute febrile illness caused by any of four dengue
virus types (DENV-1-4). DENVs are transmitted by mosquitos of
the genus Aedes (1) and are endemic throughout the tropics (2). In
2010, an estimated 390 million DENV infections occurred world-
wide (2). During 2007-2013, a total of three to 10 dengue cases
were reported annually in Arizona and all were travel-associated.
During September—December 2014, coincident with a dengue
outbreak in Sonora, Mexico, 93 travel-associated dengue cases
were reported in Arizona residents; 70 (75%) cases were among
residents of Yuma County, which borders San Luis Rio Colorado,
Sonora, Mexico. San Luis Rio Colorado reported its first case of
locally acquired dengue in September 2014. To investigate the
temporal relationship of the dengue outbreaks in Yuma County
and San Luis Rio Colorado and compare patient characteristics
and signs and symptoms, passive surveillance data from both
locations were analyzed. In addition, household-based cluster
investigations were conducted near the residences of reported den-
gue cases in Yuma County to identify unreported cases and assess
risk for local transmission. Surveillance data identified 52 locally
acquired cases (21% hospitalized) in San Luis Rio Colorado and
70 travel-associated cases (66% hospitalized) in Yuma County
with illness onset during September—December 2014. Among
194 persons who participated in the cluster investigations in Yuma
County, 152 (78%) traveled to Mexico at least monthly during the
preceding 3 months. Four (2%) of 161 Yuma County residents
who provided serum samples for diagnostic testing during cluster
investigations had detectable DENV immunoglobulin M (IgM);
one reported a recent febrile illness, and all four had traveled to
Mexico during the preceding 3 months. Entomologic assess-
ments among 105 households revealed 24 water containers per
100 houses colonized by Ae. aegypti. Frequent travel to Mexico
and Ae. aegypti colonization indicate risk for local transmission
of DENV in Yuma County. Public health officials in Sonora and
Arizona should continue to collaborate on dengue surveillance and
educate the public regarding mosquito abatement and avoidance
practices. Clinicians evaluating patients from the U.S.-Mexico
border region should consider dengue in patients with acute febrile
illness and report suspected cases to public health authorities.

In areas of Mexico where dengue is endemic, approxi-
mately 30% of patients with suspected dengue are tested
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by enzyme-linked immunosorbent assay (ELISA) to
detect nonstructural protein 1 (NS1) or DENV IgM or
immunoglobulin G; approximately 10% of NS1-positive speci-
mens are further tested by reverse transcription-polymerase
chain reaction (RT-PCR) to identify the infecting DENV (3).
Symptomatic patients who are not tested are classified as prob-
able cases. Disease severity is classified according to 1997 World
Health Organization (WHO) dengue case definitions (4).

In Arizona, suspected dengue cases are reported by health
care providers and commercial laboratories. When possible,
specimens from suspected dengue cases at commercial labora-
tories are forwarded to CDC Dengue Branch for confirmatory
testing by real time RT-PCR (rRT-PCR) for detection and
typing of DENV, and by anti-DENV IgM ELISA.

Passive surveillance data from Yuma County and San Luis Rio
Colorado were reviewed, and laboratory-confirmed cases from
Yuma County and San Luis Rio Colorado were analyzed. Available
medical records of patients in Yuma County with symptom onset
during September—December 2014 were abstracted, using a modi-
fication of CDC’s Dengue Case Investigation Form.* Clinical case
classifications were assigned using both the 1997 (4) and 2009
WHO dengue case definitions (7).

During December 15-19, 2014, and January 15-16, 2015,
household-based cluster investigations were conducted in
Yuma County by public health workers from Yuma County
Department of Public Health, Arizona Department of Health
Services, University of Arizona, and CDC. Households within
a 50-meter radius of residences of persons with laboratory-
confirmed dengue were visited within 90 days of the patient’s
reported illness onset. Among households where at least
one adult agreed to participate, individual and household
questionnaires were administered in English or Spanish to
collect information on demographic, medical, and behavioral
characteristics. Blood specimens were collected and sera were
tested by rRT-PCR and anti-DENV IgM ELISA. Entomologic

assessments of the house and yard were conducted to identify

*Variables added to the CDC’s Dengue Case Investigation Form included
admission to the intensive care unit (ICU), length of stay in ICU, and if care was
received in Mexico. Variables removed included length of residency in current
city, history of yellow fever vaccine, and history of previous dengue diagnosis.
http://www.cdc.gov/dengue/resources/dengueCaseReports/DCIF_English.pdf.
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potential and colonized mosquito breeding sites. Data were
translated into Breteau, container, and house indices (estab-
lished indicators of mosquito density) (5).

During September—November 2014, a total of 52 laboratory-
confirmed dengue cases were identified in San Luis Rio
Colorado, Sonora: 30 (58%) by detection of NS1, 21 (40%)
by detection of DENV IgM, and 1 (2%) by NS1 and RT-PCR.
Thirty-two (62%) patients were female; the median age was
34.5 years (range = 0-76 years). Symptom onset dates ranged
from September 20-November 13 (Figure). The most com-
monly reported signs and symptoms were fever (100%), head-
ache (98%), arthralgia (92%), and myalgia (90%) (Table 1).
Three (6%) patients met the case definition for dengue hemor-
rhagic fever” (DHF), and 11 (21%) were hospitalized; there

were no deaths.

T Dengue hemorrhagic fever is characterized by all of the following: fever lasting
2-7 days, evidence of hemorrhagic manifestation or a positive tourniquet test,
thrombocytopenia (platelets <100,000/4L), and evidence of plasma leakage
indicated by hemoconcentration (an increase in hematocrit >20% above average
for age or a decrease in hematocrit 220% of baseline after fluid replacement
therapy), or pleural effusion, or ascites or hypoproteinemia. heep://www.cdc.
gov/dengue/clinicalLab/caseDef html.

In Yuma County, 70 laboratory-confirmed cases were iden-
tified during October 18—December 5. Eight (11%) were
positive by rRT-PCR alone, 48 (69%) by IgM ELISA alone,
and 14 (20%) by both rRT-PCR and IgM ELISA. Forty-two
(60%) patients were female, the median age was 48 years
(range = 1-87 years), and the most commonly reported symp-
toms were fever (87%), myalgia (61%), headache (61%), and
rash (40%). No patients met the case definition for DHF; 37
(53%) were hospitalized, and none died. Travel history was
available for 60 (86%) patients, and all reported travel to
Mexico <14 days before illness onset. DENV-1 was the only
DENYV detected by RT-PCR from patients in San Luis Rio
Colorado and Yuma County.

In Yuma County, 39 houschold-based cluster investigations
were conducted (median number of households/cluster investi-
gation = 3; range = 1-6). Among 351 eligible houses, 55 (16%)
heads-of-household refused; 162 (46%) houses were occupied,
but no residents were present; and 21 (6%) houses appeared
vacant, leaving 113 (32%) participating households. Among
the 113 responding heads-of-household, 50 (44%) reported

lacking screens on some or all household windows; 44 (39%)

FIGURE. Number of laboratory-confirmed dengue cases, by week of symptom onset — San Luis Rio Colorado, Sonora, Mexico, and Yuma

County, Arizona, 2014
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TABLE 1. Demographic characteristics and reported signs and
symptoms of laboratory-confirmed dengue cases — Yuma County,
Arizona, and San Luis Rio Colorado, Sonoma, Mexico, October-
December 2014

San Luis Rio Colorado Yuma County

(n=52) (n=70)

Characteristic No. (%) No. (%)
Female 32(62) 42 (60)
Hospitalized 11(21) 37 (53)
Signs and symptoms
Fever 52 (100) 61(87)
Headache 51(98) 43 (61)
Myalgia 47 (90) 43 (61)
Arthralgia 48 (92) 25 (36)
Eye pain 39 (75) 16 (23)
Rash 21 (40) 28 (40)
Persistent vomiting 3(6) 14 (20)
Abdominal pain 3(6) 23 (33)
Ascites or pleural effusion 0(0) 1(1)
Bleeding manifestations

Major* 3(6) 1(1)

Minort 7(13) 14 (20)
Nausea or vomiting NAS 40 (57)
Diarrhea NAS 25 (36)
Anorexia NAS 15 (21)
Lethargy NAS 15 (21)
Cough NAS 12(17)
Hepatomegaly NAS 1(1)
Thrombocytopenia' NAS 34 (49)
Low serum albumin®* NAS 16 (23)
Low serum protein**tt NAS 8(11)
Clinical case definition
Dengue fever 49 (94) 51(70)
1997 WHO case definitions
Dengue hemorrhagic fever 3(6) 0(0)
2009 WHO case definitions

Dengue fever NAS 1811 (26)

Dengue with warning signs NAS 28 (40)

Severe dengue NAS 5(7)

Abbreviations: NA = not available; WHO = World Health Organization.
* Purpura or ecchymosis (two persons); hematemesis (two persons).
 Petechiae, bleeding gums, epistaxis, unspecified mucosal bleeding, and
hematuria.
S These variables not collected by passive surveillance used by Sonora
Department of Public Health.
1<100,000 platelets/uL.
** | ower than age-specified values.
1 Nineteen (27%) cases did not meet case definition of dengue fever based on
available medical records (nine cases, fever not documented; 10 cases, >2
additional compatible symptoms not documented).

reported leaving windows open during the night or day; and
97 (86%) reported using air conditioning (Table 2). Among
447 residents of the participating households, 194 (43%)
responded to an individual questionnaire (median = 1 person/
household; range = 1-6) and 253 (57%) refused or were absent.
Median age of participants was 40 years (range = 1-86 years);
median duration of residence in Arizona was 14.5 years
(range = 1 month—72 years). During the 3 months before
interview, 152 (78%) participants reported having traveled to
Mexico at least once a month and 32 (16%) reported using
mosquito repellent (Table 2). Among 161 participants without
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TABLE 2. Individual participant and household characteristics from
household-based cluster investigations of dengue — Yuma County,
Arizona, December 2014-January 2015

Individual characteristic (n = 194 persons) No. (%)
Female 115 (59)
Use mosquito repellent® 32(16)
Travel to Mexico*

Daily 5(3)
Weekly 99 (51)
Monthly 48 (25)
Yearly 3(2)
No travel or unknown 39 (20)
Survey conducted in Spanish 129 (66)
Febrile illness* 56 (29)
Method of payment for medical care

Medicaid 113 (58)
Medicare 15 (8)
Other insurance 27 (14)
Care in Mexico 24(12)
No access 11(6)
Other or missing 4(2)
Household characteristics (n = 113 households)

Water source is public piping* 109 (96)
Store water in open container* 11(10)
Visitors from outside United States* 45 (40)
Febrile iliness in household* 51 (45)
Screens on some windows* 25(22)
Screens on all windows* 63 (56)
Leave windows open* 44 (39)
Use air conditioning* 97 (86)
Mosquitoes observed inside home* 42 (37)
Sprayed or used other method to control mosquitoes* 42 (37)
Have septic tank 10 (9)

* During the preceding 3 months.

a previous dengue diagnosis who provided samples for test-
ing, four (2%) had detectable DENV IgM, indicating recent
infection. All had traveled to Mexico during the preceding
3 months, and one reported a recent febrile illness.

Entomologic assessments in 105 households revealed
24 Ae. aegypti colonized containers/100 houses (Breteau
index), indicating an elevated risk for DENV transmission (5).
Among the 1,908 water containers surveyed, 25 (1.3%) were
colonized (container index). Twelve (11.4%) houses had >1
colonized container (house index). The most common types
of infested containers were buckets and plastic containers
other than buckets, representing 40% and 16% of all infested
containers, respectively.

Discussion

Since 2005, two confirmed dengue outbreaks in Mexico that
affected the U.S.-Mexico border region have been reported.
During 2005 in Brownsville, Texas, 25 dengue cases (including
three locally acquired cases) were reported (6), and during 2013
in Cameron, Hidalgo, and Willacy counties (Texas), 53 cases
(26 locally acquired) were reported (7). These outbreaks
highlight risk for local DENV transmission in the United
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States, particularly during epidemics in northern Mexico. The
number of DENV infections among persons residing near the
border is likely higher than the number of reported cases: a
2004 serosurvey of 300 residents of southern Texas identified
recent infection among 2% and past infection among 40% (8).
This outbreak of travel-associated dengue in Arizona was
associated with a ninefold increase in cases compared with
any previous single year. Although no locally acquired DENV
infections were identified in Arizona during 2014, the increase
in travel-associated cases is noteworthy, because established
populations of Ae. aegypti put Yuma County at risk for local
DENV transmission. The Breteau and household indices iden-
tified in the household cluster investigation are above WHO
thresholds of 20% and 5%, respectively, indicating that Yuma
County has an elevated risk for local DENV transmission (5).
However, such indices were established in areas with endemic
dengue, where human-mosquito interaction might exceed that
in southern Arizona (9). During a 1999 dengue outbreak in
Texas, although Ae. aegypti mosquito densities were higher in
Texas than in Mexico, DENV transmission was less common
because of environmental and behavioral factors (e.g., air con-
ditioning use) that limit human-mosquito interaction (9). The
Arizona-Sonora border region might have similar cross-border
differences in environmental factors that limit local DENV
transmission, which might explain the absence of identified
local DENV infections in Yuma County during 2014, despite
active case finding. Alternatively, travel frequency to Mexico
might have obscured infection within Yuma County, with
locally acquired infections misclassified as travel-associated.
Although the proportion of reported patients with DHF
was lower in Yuma County than in San Luis Rio Colorado,
a higher proportion of patients in Yuma County (53%) were
hospitalized than in San Luis Rio Colorado (21%). This might
be because clinicians in Yuma County had a lower threshold
for admitting dengue patients to the hospital. In a survey of
197 health care providers in Arizona, lack of confidence to
treat mild dengue and severe dengue was reported by 58%
and 73% of respondents, respectively (Arizona Department
of Health Services, unpublished data, 2014). Dengue patients
who do not have warning signs (abdominal pain or tender-
ness, persistent vomiting, clinical fluid accumulation [ascites
or pleural effusion], mucosal bleeding, lethargy or restlessness,
liver enlargement >2 cm, or increase in hematocrit concurrent
with rapid decrease in platelet count)® or high-risk comorbid
conditions can be monitored as outpatients with follow-up (7).
Clinicians can improve their knowledge of dengue clinical case
management through a course available online.?

S hrep:/www.cde.gov/dengue/clinical Lab/caseDef.heml.
I heep://www.cde.gov/dengue/training/cme.html.
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Summary

What is already known about this topic?

Dengue is an acute febrile illness caused by any of four dengue
virus-types (DENV-1-4), which are transmitted by mosquitos of
the genus Aedes and are endemic throughout the tropics and
subtropics. During 2010, an estimated 390 million DENV
infections and 96 million clinically apparent cases occurred
worldwide. Since 2005, two reported dengue outbreaks in
Mexico that spread to Texas along the U.S.-Mexico border
region have been reported.

What is added by this report?

During September-December 2014, while a dengue outbreak
was ongoing in Sonora, Mexico, 93 travel-associated dengue
cases were reported in Arizona; 75% of cases were among
residents of Yuma County, which borders San Luis Rio Colorado,
Sonora, Mexico. Among 194 persons in Yuma County surveyed,
152 (78%) reported travelling to Mexico =1 time/month, and
elevated Breteau, household, and container Aedes mosquito
density indices were consistent with an increased risk for DENV
transmission, demonstrating that Yuma County is at risk for local
DENV transmission.

What are the implications for public health practice?

Sharing surveillance data among local, state, and federal public
health workers in the United States and Mexico can enable
timely detection of binational disease outbreaks. Border
communities with Aedes mosquitos are at risk for local transmis-
sion of DENV, chikungunya virus, and Zika virus infections.
Public health messaging to the community should continue to
emphasize the importance of mosquito control and avoidance,
and conduct surveillance for Aedes mosquitoes to identify areas
at risk and prepare response plans for imported and locally
acquired DENV, chikungunya virus, and Zika virus infections.

The findings in this report are subject to at least three
limitations. First, differences in dengue surveillance protocols
between San Luis Rio Colorado and Yuma County precluded
direct statistical case data comparisons. Second, because not all
households or household residents were included in the house-
hold cluster investigation, locally acquired dengue cases might
not have been identified. Finally, because the investigation was
conducted during the colder months of December—January,
which reduces the ability of Ae. aegypti to survive and repro-
duce (10), measured mosquito indices and the associated risk
for DENV transmission were likely underestimated compared
with those during the outbreak peak.

The collaboration among public health authorities in
Mexico and the United States and between local, state, and
federal health officials facilitated the sharing of clinical and
epidemiologic data and enabled active case finding; ongoing
sharing of surveillance data might facilitate timely detection
of cross-border outbreaks. An increase in the number of
dengue cases in communities near international borders can
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prompt public health officials to increase surveillance efforts
and enhance public education regarding mosquito control
and avoidance. Notifying health care providers about dengue
cases through channels such as the Health Alert Network can
raise the index of suspicion for dengue and lower the testing
threshold. Public health messaging to the community should
emphasize the importance of regularly emptying or dispos-
ing of water containers that can serve as mosquito breeding
sites; covering or using insecticides in water containers that
cannot be emptied; and avoiding mosquito bites by apply-
ing mosquito repellent, installing and maintaining window
screens, using air conditioning when inside, and wearing
long clothing. Public health officials should conduct sur-
veillance for Aedes mosquitos to identify areas at risk and
prepare response plans for imported and locally acquired
dengue cases (7). Health care providers should solicit travel
histories from patients with febrile illnesses, request correct
molecular and serologic dengue diagnostic testing for persons
with compatible symptoms (1), and report suspected cases
to public health authorities. Because Aedes mosquitoes also
transmit chikungunya and Zika viruses, there is risk for local
transmission of these pathogens and a need for vector control
and mosquito bite prevention strategies in the border region.
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