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Zika virus has rapidly spread through the World Health
Organization’s Region of the Americas since being identified
in Brazil in early 2015. Transmitted primarily through the
bite of infected Aedes species mosquitoes, Zika virus infection
during pregnancy can cause spontaneous abortion and birth
defects, including microcephaly (7,2). New York City (NYC)
is home to a large number of persons who travel frequently to
areas with active Zika virus transmission, including immigrants
from these areas. In November 2015, the NYC Department
of Health and Mental Hygiene (DOHMH) began develop-
ing and implementing plans for managing Zika virus and on
February 1, 2016, activated its Incident Command System.
During January 1-June 17, 2016, DOHMH coordinated
diagnostic laboratory testing for 3,605 persons with travel-
associated exposure, 182 (5.0%) of whom had confirmed
Zika virus infection. Twenty (11.0%) confirmed patients were
pregnant at the time of diagnosis. In addition, two cases of
Zika virus-associated Guillain-Barré syndrome were diagnosed.
DOHMH?’s response has focused on 1) identifying and diag-
nosing suspected cases; 2) educating the public and medical
providers about Zika virus risks, transmission, and preven-
tion strategies, particularly in areas with large populations of
immigrants from areas with ongoing Zika virus transmission;
3) monitoring pregnant women with Zika virus infection and
their fetuses and infants; 4) detecting local mosquito-borne
transmission through both human and mosquito surveillance;
and 5) modifying existing Culex mosquito control measures
by targeting Aedes species of mosquitoes through the use of
larvicides and adulticides.

Current Testing and Epidemiologic Surveillance
for Zika Virus

Because commercial testing for Zika virus only recently
became available, DOHMH coordinated diagnostic testing
with health care providers and public health laboratories, par-
ticularly DOHMH’s Public Health Laboratory and the New
York State Department of Health Wadsworth Center. The test-
ing process has varied with the evolution of CDC guidelines
regarding whom should be tested and as local capacity for
testing expanded. Initially, medical epidemiologists screened
all health care provider requests for Zika virus testing (based on
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CDC testing recommendations) for the presence of compatible
symptoms and travel histories before authorizing testing (3).

On February 4, 2016, New York state testing criteria® were
expanded to include asymptomatic pregnant women who
traveled to an affected area at any time during pregnancy. This
resulted in an increase in the number of patients for whom
specimens were sent for reverse transcription—polymerase chain
reaction (RT-PCR) and serology testing from a median of seven
per day during January 21-February 3 to 52 per day during
February 4-February 17. As a result of the increased volume
of requests, DOHMH withdrew the requirement for medical
epidemiologist authorization on February 12 and began per-
mitting providers to submit specimens directly to the Public
Health Laboratory. However, because of subsequent receipt of
alarge number of specimens that were mislabeled, mishandled,
or improperly processed; had incomplete or missing laboratory
requisition forms; or were obtained from patients who did not
meet testing criteria, the pre-authorization requirement was
reinstituted on March 21.

To manage the increased volume of testing requests and
ensure adequate specimen processing, DOHMH rapidly
established a Zika Testing Call Center using personnel, equip-
ment, software, and physical space that had been used for the
NYC Ebola active monitoring program (4). The call center
triages calls and approves testing requests from providers,
completes and faxes laboratory requisition forms to providers
to include with the specimen, and arranges, when necessary,
transportation of specimens to the Public Health Laboratory
via a commercial courier.

During January 1-June 17, 2016, DOHMH coordinated
laboratory diagnostic testing for 3,605 persons at the Public
Health Laboratory, Wadsworth Center, and CDC. Among
all persons tested, 3,319 (92.1%) had a Zika RT-PCR test,
and 3,305 (91.7%) had Zika serology testing, which included
immunoglobulin M (IgM) antibody capture enzyme-linked
immunosorbent assay (MAC-ELISA) and, for some patients,
plaque reduction neutralization testing (PRNT). A total of 182
(5.0%) confirmed cases of Zika virus infection were identi-
fied, based on positive results of urine or serum RT-PCR or
serologic’ testing. The majority of cases were confirmed by

* hetps://www.health.ny.gov/diseases/zika_virus/docs/2016-02-4_notification.pdf.
T Positive result from IgM antibody capture enzyme linked immunosorbent assay
(MAC-ELISA) with confirmatory plaque reduction neutralization test (PRNT).
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urine RT-PCR results (Table). Among all confirmed cases, 20
patients (11.0%) were pregnant at the time of diagnosis, nine of
whom had symptoms compatible with Zika virus disease. Two
cases of Zika virus—associated Guillain-Barré syndrome were
diagnosed. Based on PRNT, 27 additional patients (0.7% of
persons tested) were found to have unspecified recent flavivirus
infection. All confirmed cases occurred in persons who had
been in an area with ongoing Zika virus transmission.

To analyze possible undertesting based on residence, on
March 1, DOHMH used U.S. Census American Community
Survey, 20102014 data to map by census tract 1) the num-
ber of persons living in NYC who were born in Mexico, the
Caribbean, Central America, or countries in South America
with active transmission of Zika virus (Figure 1), because these
persons might travel frequently to areas with active Zika virus
transmission, and 2) Zika virus testing rates among women aged
1544 years during January—February 2016 (Figure 2). This
mapping found little correspondence between census tracts
with high rates of Zika virus testing and census tracts with high
numbers of immigrants from countries with ongoing Zika virus
transmission. The highest testing rates among women aged
1544 years (104 per 100,000 population) occurred in census
tracts in the lowest quartile of immigrants from these countries;
whereas, the lowest rates of testing (29 per 100,000) occurred
in census tracts in the highest quartile of immigrants from
countries with ongoing Zika virus transmission. To address this
apparent demographic disparity in testing, DOHMH person-
nel distributed educational materials in English, Spanish, and
10 other languages to practices of 170 health care providers in
areas with large immigrant populations. To educate the public,
DOHMH responded to dozens of media inquiries, including
25 one-on-one interviews with Spanish language media; dis-
tributed approximately 10,000 Zika testing informational cards
throughout the city and approximately 6,000 travel warning
flyers for pregnant women; and conducted approximately 100
presentations at social, community, and religious gatherings
throughout the city regarding prevention of mosquito bites.
During April-May 2016, the testing rate among women aged
1544 years increased in census tracts with the highest quartile
of immigrants (65 per 100,000) and decreased in census tracts
with the lowest quartile of immigrants (40 per 100,000).

Pregnant women with confirmed Zika virus infection or
inconclusive test results are followed for the duration of preg-
nancy by DOHMH medical epidemiologists in collaboration
with their providers, and infants born to these women are peri-
odically followed by DOHMH for the first 12 months of life.
In mid-April, DOHMH convened a meeting with the City’s
nine Regional Perinatal Centers to review DOHMH interim

S hetps://www.census.gov/programs-surveys/acs/data.heml.
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TABLE. Laboratory test results for 182 confirmed cases of Zika virus
disease, by type of test — New York City, January 1-June 17,2016

Confirmed cases

Laboratory test No. (%)

RT-PCR (total) 178 (97.8)
Urine and serum RT-PCR 25(13.7)
Urine RT-PCR only 117 (64.3)
Serum RT-PCR only 36 (19.8)
Serology only* 4(2.2)

Abbreviation: RT-PCR: reverse transcription—polymerase chain reaction.

* Positive result from immunoglobulin M antibody capture enzyme-linked
immunosorbent assay (MAC-ELISA) with confirmatory plaque reduction
neutralization test (PRNT).

guidance and solicit input on improving Zika preparedness
and response in NYC.

Surveillance to Detect Local Transmission

During peak mosquito-biting season in NYC (July—
September), DOHMH will implement a sentinel surveil-
lance system to detect human cases of local mosquito-borne
transmission of Zika virus. DOHMH has selected 21 primary
care clinics and emergency departments as sentinel sites across
all five NYC boroughs, prioritizing areas with large popula-
tions of immigrants from countries with ongoing Zika virus
transmission and areas where there have been previous travel-
associated cases of other mosquito-borne infections, including
chikungunya and dengue. A suspected case of locally acquired
Zika virus disease will be defined as an illness including fever,
maculopapular rash, and either arthralgia or conjunctivitis
in a person aged >5 years with no history of travel to Zika-
affected areas during the preceding 4 weeks. Suspected cases
will be reported to DOHMH, and urine will be obtained for
RT-PCR testing. A confirmed Zika virus disease case from a
sentinel site will trigger an epidemiologic investigation to rule
out other sources of exposure (e.g., sexual transmission or blood
donation) and confirm local transmission.

Additional methods for detecting local transmission include
asking persons with confirmed and suspected cases if any
household members who have not traveled reported similar
illness, and relying on clinicians to recognize and report
clusters of persons with Zika-like illness, but no travel to
areas with known Zika virus transmission. Confirmation of
vector-borne local transmission would also trigger an environ-
mental response, including enhanced mosquito surveillance
and directed mosquito source control strategies to eliminate
mosquito breeding sites.

DOHMH expanded its existing West Nile virus mosquito
surveillance program, which focuses on Culex species mos-
quitoes, to include Aedes sp. mosquitoes. DOHMH added
60 traps optimized for Aedes collection, thereby doubling the
number of trap sites. Placement of the new traps is based on

US Department of Health and Human Services/Centers for Disease Control and Prevention


https://www.census.gov/programs-surveys/acs/data.html

Morbidity and Mortality Weekly Report

historical location of Aedes mosquitoes and natural and man-
made environment features to enable interpolation of Aedes
populations in areas without traps. Mosquitoes are collected,
identified by species, and tested for Zika virus by RT-PCR at
the Public Health Laboratory.

Enhancement of Mosquito Control

Because of the known potential for Aedes mosquitoes to
transmit Zika virus among humans, the anticipated large
number of imported human cases into NYC, and the tempo-
ral lag between viremia and disease diagnosis in an infected
patient, DOHMH is augmenting its mosquito control pro-
gram, specifically source control, as well as larviciding and
adult mosquito control. Whereas the West Nile virus control
program relies on location and population density of West Nile
virus—infected Culex sp. mosquitoes to guide mosquito control,
the Zika virus control program treats Aedes sp. mosquitoes as
a public health hazard regardless of infection status, with the
application of larvicides and adulticides calibrated to mosquito
surveillance data.

Aerial application of larvicide over unpopulated marshland
and freshwater wetlands began during the week of May 9.
Application of larvicide to catch basins will occur four times
during mosquito season. As Aedes sp. mosquitoes reach a sig-
nificant number (average of 25 mosquitoes per trap-day, subject
to reconsideration based on surveillance findings), DOHMH
will conduct truck-based, ultra-low volume spraying of biora-
tional larvicide¥ and chemical adulticide in residential areas.
Inspectors from DOHMH will identify potential mosquito
breeding sites in the city and work closely with communities
to increase awareness of the need to eliminate pools of standing
water in residential areas.

Discussion

In the United States, Zika virus disease cases have occurred
after travel to affected areas and through sexual transmission
(5,6). Areas with imported cases of Zika virus disease and local
circulation of Aedes sp. mosquitoes are at increased risk for
local mosquito-borne transmission of Zika virus. Although
Aedes aegypti mosquitoes have never been documented in NYC,
CDC estimates a potential range north of NYC, and a related
species, Ae. albopictus is present in NYC and is a potentially
competent Zika virus vector (7).

Activation of the Incident Command System in NYC
allowed rapid mobilization of 328 pre-designated DOHMH

I Biorational pesticides are distinguished from conventional pesticides by the
Environmental Protection Agency as those with a nontoxic mode of action,
low use volume, target species specificity, and natural occurrence. Additional
information is available at http://nepis.epa.gov/Exe/ZyPDF.cgi/9101DPEL
PDF?Dockey=9101DPELPDE
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Summary

What is already known about this topic?

Zika virus emerged in the Region of the Americas in early 2015,
and imported cases have been detected in the United States,
including New York City (NYC).

What is added by this report?

As of June 17, 2016, a total of 3,605 patients had been tested for
Zika virus in NYC, 182 (5.0%) of which have been confirmed
cases of Zika infection; 20 cases were in women who were
pregnant at the time of diagnosis, and two cases of Guillain-
Barré syndrome were diagnosed. The majority of cases were
diagnosed by urine reverse transcription—polymerase chain
reaction. The presence of a potentially competent Aedes
mosquito vector in NYC necessitates a health department-wide
response to identify and respond to potential local transmission
of Zika virus, including sentinel surveillance and enhanced
mosquito control.

What are the implications for public health practice?

In NYC, pregnant women and persons with a Zika-like illness
who have been in Zika virus-affected areas should be tested for
Zika virus infection. Providers should offer up-to-date
information on the risk for birth defects so that pregnant
patients can make informed decisions about pregnancy
options. Preparedness for local transmission of Zika virus
involves a robust emergency response infrastructure, targeted
public health messaging, human and environmental
surveillance strategies, and an integrated epidemiologic,
clinical, and environmental response.

personnel to enhance human and mosquito surveillance, public
and provider awareness, and vector control. All DOHMH
employees have emergency response roles officially included
in their job descriptions as a mandatory condition of employ-
ment, and they undergo training at regular intervals for specific
Incident Command System roles regardless of the type of
emergency. DOHMH’s Zika response relied upon emergency
capacities first developed in 1999 in response to West Nile virus
and notably expanded in response to the 2014-2015 Ebola
emergency, which involved epidemiologists, microbiologists,
community outreach workers, emergency preparedness spe-
cialists, and equipment and supplies supported by city, state,
and federal funds.

DOHMH has worked directly with the public and health
care providers to increase awareness about Zika virus risks,
prevention strategies, and testing recommendations. Health
care providers should offer up-to-date information on the
risk for birth defects so that pregnant patients can make
informed decisions about pregnancy options. DOHMH has
contributed substantial resources to increasing access to test-
ing for persons at risk for Zika virus infection by establishing
a Zika Testing Call Center and using geospatial analysis to
identify neighborhoods with possible undertesting, based on
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FIGURE 1. Number of persons born in Mexico, the Caribbean, Central America, and countries in South America with active Zika virus transmission,
by U.S. Census tract of residence — New York City, January-February 2016
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FIGURE 2. Zika virus testing rate per 10,000 among females aged 15-44 years, by U.S. Census tract of residence — New York City, January-

February 2016
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demographic population characteristics. NYC has invested
substantially in expanding Zika virus testing capacity, allowing
the Public Health Laboratory to receive and process several
hundred specimens each day; however, capacity for testing
might be insufficient to meet demand if sustained Zika virus
transmission in the United States occurs. In the event of
local mosquito-borne transmission, public health laboratory
resources might need to prioritize testing among certain groups,
including pregnant women and patients with Guillain-Barré
syndrome. In the event that testing demand exceeds capacity
and NYC DOHMH is unable to return test results within
2 weeks, NYC will collaborate with Wadsworth Center and
CDC to facilitate testing. Public health agency collaboration
with external partners might expedite availability of clinical
nucleic acid and serologic testing at commercial clinical labs.

With the exception of suspected cases of sexually transmitted
or congenital Zika virus infection, testing in NYC is currently
limited to persons who have been to an area with ongoing Zika
virus transmission, which precludes detection of cases acquired
from a local mosquito bite. Implementation by DOHMH of
sentinel surveillance for Zika virus infection in persons with
a clinically compatible illness and no history of travel to an
area with ongoing Zika virus transmission will facilitate rapid
identification of locally transmitted Zika virus disease. Despite
the absence of local mosquito-borne transmission or Zika
virus—infected mosquitoes currently, expanded source control
and applied larvicides and adulticides for Aedes mosquitoes
might reduce the likelihood for local transmission. Similar
approaches could be considered in other jurisdictions that are
likely to have large numbers of imported human cases of Zika
virus disease and potential Zika vectors.
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