
Zika virus is a fl avivirus that was fi rst isolated in 
1947 from a rhesus macaque in the Zika Forest 

in Uganda. Zika virus is primarily transmitted to hu-
mans by infected mosquitoes, but other confi rmed 
transmission modes include intrauterine, sexual, 
and intrapartum transmission, and probable modes 
include transmission through blood transfusion and 
breastfeeding (1). Laboratory-associated infection 
also has been reported in a small number of cases; one 
of the earliest reports of human Zika virus infection 

was possibly laboratory-acquired (2). A researcher 
was working in a Uganda laboratory in 1963 with 
Zika virus strains isolated from mosquitoes. After 
he experienced fever and rash, laboratory testing in-
dicated Zika virus infection. However, no apparent 
breakdown in biosafety procedures was identifi ed, 
and mosquitoborne transmission could not be ex-
cluded. In 1972, Zika virus infection in another labo-
ratory worker occurred, this time in the absence of 
a potential mosquitoborne route of transmission (3). 
The person was symptomatic, and infection was con-
fi rmed by virus isolation. He worked in an arboviral 
laboratory but no exposure that might have led to 
infection was reported. A 1980 report by the Ameri-
can Committee on Arthropod-borne Viruses, which 
documented results of global laboratory surveys con-
ducted in 1976 and 1978, noted an additional 3 Zika 
virus disease cases in laboratory workers. The sus-
pected sources of these infections were through the 
aerosol route or unknown, and further details were 
not provided (4). Finally, a laboratory-acquired Zika 
virus infection occurred in 2017 in Brazil after an in-
fected mouse bit a researcher’s fi nger (5).

Zika virus diagnostic testing and laboratory re-
search increased considerably beginning in 2015 when 
Zika virus began spreading through the Americas, 
increasing the risk for potential Zika virus exposure 
for laboratory workers and researchers. We report 4 
cases of laboratory-associated Zika virus disease in 
the United States during 2016–2019.

Case Reports

Exposure to Zika Virus through Needlestick Injury

Case 1
In May 2016, a female researcher who worked in a Bio-
safety Level (BSL) 3 microbiology laboratory sustained
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Zika	 virus	 diagnostic	 testing	 and	 laboratory	 research	
increased	 considerably	when	Zika	 virus	 began	 spread-
ing	through	the	Americas	in	2015,	increasing	the	risk	for	
potential	Zika	virus	exposure	of	 laboratory	workers	and	
biomedical	researchers.	We	report	4	cases	of	laboratory-
associated	Zika	virus	disease	in	the	United	States	during	
2016–2019.	Of	these,	2	were	associated	with	needlestick	
injuries;	for	the	other	2	cases,	the	route	of	transmission	
was	 undetermined.	 In	 laboratories	 in	 which	 work	 with	
Zika	virus	is	performed,	good	laboratory	biosafety	prac-
tices	must	be	 implemented	and	practiced	to	reduce	the	
risk	for	infection	among	laboratory	personnel.
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a needlestick injury with a bifurcated needle; infor-
mation on whether the skin was punctured was not 
available. The incident occurred during in vitro in-
oculation of human skin cells with wild-type Zika 
virus for vaccine research purposes. She was wearing 
2 pairs of nitrile gloves and working in a biosafety 
cabinet. She immediately used a surgical sponge and 
chlorohexidine to scrub the wound for 15 minutes, 
then washed her hands with soap and water. After 9 
days, she experienced a low-grade fever, generalized 
maculopapular rash, headache, myalgia, and fatigue; 
mild unilateral conjunctivitis occurred the next day. 
She did not live in an area with local Zika virus trans-
mission, and in the month before illness onset she 
had no other risk factors for acquisition of Zika virus 
infection (i.e., no history of travel, no sexual contact 
with a traveler, and no history of blood transfusion or 
organ transplantation). She reported full resolution of 
her symptoms within 5 days. Zika virus infection was 
confirmed through the detection of Zika virus RNA 
in serum and urine and Zika virus IgM and neutral-
izing antibodies in serum (Table).

Case 2
In July 2018, a female researcher received an accidental 
needlestick injury while recapping a needle after in-
oculating a mouse with the Uganda Zika virus strain 

MR766 at a concentration of 107 PFU/mL (6). At the 
time of the incident, she was working in a biosafety 
cabinet and was double gloved. She felt the stick from 
the needle on her left middle finger but did not see any 
blood. She immediately removed her gloves, washed 
her hands with soap and water, and applied alcohol. 
After 10 days, she became symptomatic with a pruritic 
maculopapular rash, arthralgia, and myalgia. Zika vi-
rus infection was confirmed on the basis of the detec-
tion of Zika virus RNA in urine and serologic testing 
(Table). There was no reported local Zika virus trans-
mission where she lived, and apart from the needle-
stick injury she had no other risk factors for acquisi-
tion of Zika virus infection. She recovered completely 
within ≈2 weeks of symptom onset.

Other Laboratory-Associated Zika Virus Exposures

Case 3
In November 2017, a male worker in a BSL-2 virol-
ogy laboratory had onset of symptoms (day 0) of 
headache, arthralgia, myalgia, fatigue, and a rash 
that initially appeared on his face and spread to his 
whole body during the next 2 days. The arthralgia 
and myalgia became progressively more severe and 
debilitating through day 5, but recovery occurred 
by day 13. Zika virus infection was confirmed 
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Table. Laboratory	results	from	4 patients	with	laboratory-associated	Zika	virus	disease,	United	States,	2016–2019* 

Case	no. 
Days	after onset	of	

collection† Sample	type Test conducted‡ Result 
1 1 Serum RT-PCR Zika	virus RNA	detected 
 2 Serum RT-PCR Zika	virus	RNA	detected 
 2 Urine RT-PCR Zika	virus	RNA	detected 
 2 Serum IgM	ELISA Zika	virus	IgM	equivocal 
 2 Serum PRNT Zika	virus	titer	>20,	DENV	titer	<10 
2 4 Serum RT-PCR Negative 
 4 Urine RT-PCR Zika	virus	RNA	detected 
 4 Serum IgM	ELISA Zika	virus	IgM	positive 
 4 Serum PRNT Zika	virus	titer	<10,	DENV	titer	<10 
 20 Serum RT-PCR Negative 
 20 Urine RT-PCR Negative 
 20 Serum IgM	ELISA Zika	virus	IgM	positive 
 20 Serum PRNT Zika	virus	titer	320,	DENV	titer	20 
3 2 Serum RT-PCR Zika	virus	RNA	detected 
 2 Serum IgM	ELISA Negative 
 20 Serum RT-PCR Negative 
 20 Serum IgM	ELISA Zika	virus	IgM	positive 
 20 Serum PRNT Zika	virus	titer	>1,280,	DENV	titer	<10 
 120 Semen RT-PCR Zika	virus	RNA	detected 
4 5 Serum RT-PCR Negative 
 5 Urine RT-PCR Zika	virus	RNA	detected 
 5 Serum PRNT Zika	virus	titer	160 
 10 Urine RT-PCR Zika	virus	RNA	detected 
 10 Serum RT-PCR Negative 
 10 Serum IgM	ELISA Zika	virus	IgM	positive 
 10 Serum PRNT Zika	virus	titer	1280 
*DENV,	dengue	virus;	PRNT,	plaque-reduction	neutralization	test; RT-PCR, reverse	transcription PCR.  
†Day	0 equals day	of	illness	onset.	 
‡Tests conducted at state public health laboratories, commercial laboratories, and the	Centers	for	Disease	Control	and	Prevention. 
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through detection of Zika virus RNA in serum and 
semen and with serologic methods (Table). He had 
no other risk factors for acquisition of infection and 
there was no local Zika virus transmission where 
he lived.

The patient reported that he typically worked 
with large quantities (4–100 L) of Zika virus in the 
laboratory but did not recall any specific exposure 
or incident of concern within the 2 weeks before ill-
ness onset. His activities included clarifying Zika 
virus materials through filters, performing pump-
driven chromatography, using buffers to dilute con-
centrated Zika virus, and adding formaldehyde to 
initiate Zika virus inactivation. The recommended 
personal protective equipment (PPE) he routinely 
wore included a first PPE layer, donned in an ex-
ternal area, of disposable laboratory coat or cover-
all, booties, a hairnet, goggles, and 1 pair of gloves 
and a second PPE layer of a second coverall, hairnet, 
pair of gloves, and disposable face shield donned 
once inside the laboratory; no mask was used. He 
performed his work inside a biosafety cabinet when 
possible but could not do so when using larger con-
tainers (e.g., the biosafety cabinet could not accom-
modate the large vessels used for pouring liquid 
live virus through a funnel). The liquid could some-
times potentially splash. On 1 occasion during the 
probable exposure period, while he was working 
in a biosafety cabinet, a large droplet of live virus 
dripped onto his glove; he immediately changed the 
outer glove. He reported it was possible he might 
have rubbed his face with the back of a gloved hand; 
however, no confirmed mucus membrane expo-
sure could be identified. An additional 12 employ-
ees working with Zika virus in the same laboratory 
were subsequently tested and showed no serologic 
evidence of recent or past Zika virus infection.

Case 4
In October 2019, a male researcher in a vaccine re-
search laboratory experienced fever, rash, arthralgia, 
and conjunctival injection. His laboratory activities 
sometimes involved working with Zika virus, includ-
ing performing serum neutralization testing, and he 
had worked with Zika virus 8 and 10 days before 
symptom onset. He routinely wore gloves in the 
laboratory, but more detailed PPE information was 
unavailable. An investigation did not identify any 
specific exposure or reported breach in biosafety pro-
cedures, and no sharps were used in the laboratory. 
He did not live in an area with a history of Zika vi-
rus transmission and he had no other risk factors for 
Zika virus infection. Confirmation of infection was by  

detection of Zika virus RNA in urine and by serologic 
methods (Table). Symptoms resolved within 8 days.

Discussion
During the 4-year period from 2016–2019, 4 cases of 
laboratory-acquired Zika virus infection were report-
ed in the United States: 2 associated with needlestick 
injuries and 2 in which the means of exposure was 
undetermined. In laboratories where work with Zika 
virus is performed, good laboratory safety practices 
are critical to reduce the risk to personnel of Zika vi-
rus exposure and disease.

Many factors affect the likelihood of Zika virus 
infection following exposure, including the type and 
severity of any injury or exposure, route of exposure, 
viral concentration and dose, transmissibility of the 
strain, immediate management of any recognized 
exposure, and the worker’s health status. At least 3 
other potential occupational exposures to Zika vi-
rus have occurred among researchers without sub-
sequent Zika virus infection: a bite from an infected 
mouse that punctured the skin of a gloved research-
er’s finger (7), a puncture wound from a needle that 
occurred when a double-gloved researcher was col-
lecting a blood sample from a Zika virus-infected fer-
ret (M. Sauri, Occupational Health Consultants, pers. 
comm., 2017 Jan 30), and a thumb laceration from 
a scalpel contaminated with chicken blood in a re-
searcher harvesting chickens inoculated with Zika vi-
rus (7). Other exposures or infections might have oc-
curred and remained unreported or been undetected 
if appropriate testing was not completed.

A limitation of this report is that viral sequenc-
ing could not be done to provide supporting evidence 
that the Zika virus infections were laboratory-ac-
quired. However, the patients lived in areas without 
endemic Zika virus disease and patient investigations 
revealed no other risk factors for acquisition of Zika 
virus infection (i.e., no patients had traveled, had sex-
ual contact with a traveler, or received a blood trans-
fusion or organ transplant). Therefore, the infections 
were likely laboratory-acquired.

The Biosafety in Microbiological and Biomedical 
Laboratories guidelines recommend BSL-2 practices, 
safety equipment, and facilities for working with Zika 
virus (8). Similarly, recommendations exist for animal 
BSL-2 practices, equipment, and facility requirements 
when animal studies involving Zika virus are con-
ducted (8). In addition, laboratories should perform 
a risk assessment to determine whether certain pro-
cedures or specimens might require higher levels of 
biocontainment (9). For example, manipulating large 
quantities of virus or high titer preparations might 
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warrant a shift to BSL-3 practices, including addi-
tional respiratory protection (8). Altering practices 
might be particularly critical when working outside a 
biosafety cabinet or when not wearing adequate PPE 
to protect against aerosol or droplet transfer of infec-
tious material.

Laboratory personnel should have appropriate 
training regarding precautions to prevent exposures 
associated with the tasks they perform (8). Institu-
tional policies also should be in place and accessible. 
Because careful management of needles and other 
sharps is vital, policies should include recommen-
dations for the safe handling of sharps; for needles, 
actions that involve manipulation by hand before 
disposal, including bending, recapping, or removing 
from the syringe, are not advised (8). Biosafety in Mi-
crobiological and Biomedical Laboratories guidelines 
provide comprehensive information on recommend-
ed practices, safety equipment, and laboratory facili-
ties (8). Broader guidance for protecting workers from 
occupational exposure to Zika virus also is available 
from the Occupational Safety and Health Adminis-
tration and from the Centers for Disease Control and 
Prevention National Institute for Occupational Safety 
and Health (10).

Appropriate evaluation and management of occu-
pational Zika virus exposures is crucial. If an incident 
occurs, established workplace procedures for initial 
wound management or mucous membrane exposures 
should be followed and the event immediately report-
ed to a supervisor. No specific Zika virus post-expo-
sure prophylaxis exists; however, as soon as possible 
after the incident, a baseline serum sample should be 
obtained and stored in case comparison with a con-
valescent serum sample is needed. Persons should be 
advised to take steps to prevent potential sexual trans-
mission of Zika virus and to avoid mosquito bites if in a 
geographic area with risk for mosquito-borne transmis-
sion of Zika virus. These measures should be continued 
until laboratory testing excludes infection; if Zika virus 
infection is confirmed, additional counseling should be 
provided. If symptoms consistent with Zika virus dis-
ease occur within 2 weeks of the exposure, serum and 
urine should be collected and tested by using appropri-
ate molecular and serologic methods. For an exposed 
person who remains asymptomatic, a serum sample 
should be obtained >2 weeks postexposure. This se-
rum sample should be tested for Zika virus IgM and 
if positive, tested by plaque-reduction neutralization 
test, and results compared with those from the baseline 
sample to assess for asymptomatic infection. Similarly, 
if a person is symptomatic within 2 weeks of expo-
sure and test results on collected samples are negative, 

indicating the illness is unrelated to Zika virus infec-
tion, consideration should be given to obtaining an ad-
ditional serum sample at >2 weeks postexposure and 
similarly evaluating for asymptomatic infection.

Although Zika virus transmission has declined 
substantially in recent years, research using Zika vi-
rus is ongoing. Exposure and infection are occupa-
tional risks for laboratory and biomedical research 
workers who work with live virus. Strong infection 
prevention practices are essential for reducing this 
risk (11). Establishing and implementing appropriate 
policies and procedures, providing adequate train-
ing, making available and ensuring proper use of PPE 
and other safety equipment, and confirming facilities 
are suitable for the type of work being conducted are 
all required to protect personnel from any adverse 
health outcomes.
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