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Abstract To assess the possible circulation of Zika virus

(ZIKV) prior to the first documented case in Mexico, we

reanalyzed the stored samples from the states of Veracruz

and Yucatán, which were originally collected to test for

dengue (DENV) and chikungunya (CHIKV) but were

negative for these viruses despite the symptomatology. The

samples were originally collected between the 30 and 46

epidemiological weeks (EW) when the ZIKV was not yet

declared as a Public Health Emergency of International

Concern (PHEIC). From the total 4016 negative samples, a

total of one hundred samples, 50 from Veracruz (CHIK-

DENV-) and 50 from Yucatán (4 CHIK- DENV- and 46

CHIK- or DENV-), were tested for Zika virus by using

RT-PCR. Results showed that in Veracruz and Yucatán,

20 % (10/50) and 70 % (35/50) were, respectively, ZIKV

positive, indicating unequivocally the presence of ZIKV at

least since July 2015. We also tested non-confirmed sus-

pect measles cases from early 2015 for ZIKV by RT-PCR.

Remarkably in 11 Mexican states, 86 % (18/21) were

positive with the earlier symptoms onset as early as May

2015. Finally, RT-PCR analyses on RNA extracted from

Aedes aegypti mosquitoes captured from January to March

2015 showed the presence of ZIKV, strongly suggesting

that the vector was already carrying the virus at the start of

2015.
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The emergence of Zika virus disease (ZIKV) in the

Americas has been widely documented [1, 2]. The first

imported Zika virus disease case in Mexico was identified

in October 2015 [Epidemiological week (EW) 41]. By

December 2015, 1 imported and 15 autochthonous cases of

Zika virus disease were confirmed by real-time reverse

transcription polymerase chain reaction (RT-PCR) [3]. The

Mexican Public Health Laboratory Network (RNLSP) has

reported an accumulated number of 1285 cases of Zika

Virus infections at the 29th EW 2016 in at least 15 states of

Mexico [4]. To evaluate the possible circulation of Zika

virus prior to the first documented case, we reanalyzed the

stored samples from Veracruz and Yucatán, which were

originally collected to test for dengue (DENV) and

chikungunya (CHIKV) by RT-PCR; we tested specimens

that were negative for these viruses despite the symp-

tomatology (in this way, we excluded the coinfections of

CHIKV with ZIKV or DENV with ZIKV) and samples that

were negative for CHIKV or DENV. The samples were

collected between the 30 and 46 epidemiological weeks

when the ZIKV was not yet declared a PHEIC; therefore,

those samples were then not tested for ZIKV. From the

total 4016 negative samples, a total of one hundred sam-

ples, 50 from Veracruz (CHIK- DENV-) and 50 from

Yucatán (4 CHIK- DENV- and 46 CHIK- or DENV-),

were then tested for Zika virus by real-time RT-PCR, using

the Superscript III system (Invitrogen, Carlsbad, CA, USA)
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and primers and probes previously reported [5]. Using Zika

virus nucleotide sequence data in the Primer3Plus web

interface [5], we amplified a 760-bp fragment with the

following primers for partial characterization of viral NS5

coding gene: ZikV9113Fwd TTYGAAGCCCTTGGATT

CTT and ZikV9872Rev CYCGGCCAATCAGTTCATC.

We used the QIAGEN One-Step RT-PCR Kit as follows:

reverse transcription at 50 �C for 30 min, followed by an

activation step at 95 �C for 15 min and 35 cycles of 94 �C
for 30 s, 55 �C for 30 s, and 72 �C for 1 min, and a final

extension step at 72 �C for 10 min. We sequenced several

amplicons in the ABI PRISM 3130xl Genetic Analyzer

instrument using the BigDye Terminator v3.1 Cycle

Sequencing kit (Applied Biosystems, Foster City, CA). To

validate the test results, a positive control (RNA synthe-

sized from a reference strain provided by InDRE) and a

negative control (without template) were included in each

RT-PCR run. It is important to note that all samples were

collected from patients with less than 5 days after the

symptoms onset. Results showed that in Veracruz and

Yucatán, 20 % (10/50) and 70 % (35/50) of the samples

were, respectively, ZIKV positive, indicating unequivo-

cally the presence of ZIKV at least since July 2015 in the

Gulf of Mexico and the Yucatán Peninsula (Fig. 1a).

Given the overlapping symptomatology of Zika virus

disease and measles [6], we also tested non-confirmed

suspect measles cases from early 2015 (stored at -20 C)

for Zika virus by RT-PCR. Remarkably in 11 Mexican

states, 86 % (18/21) were positive for ZIKV with the ear-

lier symptoms onset as early as May 2015 (EW 19;

Fig. 1a), with sixteen samples corresponding to 1- to

7-year-old children from ten Mexican states. These results

indicate that syndromic classification of exanthematous

diseases and Zika fever should be revised.

Moreover, as part of an active entomo-virological

surveillance for dengue through the RNLSP, RT-PCR

analyses of RNA extracted from Aedes aegypti mosquitoes

(macerated groups of no more than 25 specimens) collected

at the southern state of Guerrero were performed. The

capture of mosquitoes was carried out since January 2015.

Briefly, adult female mosquitoes were grouped in pools of

4 up to 25 (mean = 9.3) specimens. Each pool was

homogenized with a tissue disruptor (Qiagen) and cen-

trifuged at 2000 rpm for 5 min at 4 �C. Viral RNA was

extracted from the supernatant using QIAamp Viral RNA

minikit (QIAGEN, Inc., Valencia, CA) and stored at

-20 �C until further use. Each pool was processed for the

presence of ZIKV using the above-described RT-PCR

protocol. To validate the test results, a positive control

(RNA synthesized from a reference strain provided by

InDRE) and a negative control (without template) were

included in each RT-PCR run. The threshold (CT) was

determined based on the positive and negative controls,

with a detection limit of B39 cycles.

It is noteworthy that ZIKV positive results were found

from the first tested sample, strongly suggesting that the

Fig. 1 a ZIKV RT-PCR analyses of 100 samples that were collected

by the RNLSP from the Gulf of Mexico (Veracruz) and the Yucatán

Peninsula but were negative for CHIKV or DENV as well as 21

samples that were non-confirmed suspected measles cases collected in

11 different Mexican states. A number of ZIKV-positive cases are

shown, indicating the epidemiological week of the symptoms onset.

b ZIKV RT-PCR analyses of A. aegypti mosquito pools that were

collected in Guerrero state (South east Mexico) during the January–

March 2015 period. The collection date (x axis) and the number of

positive cases (y axis) are indicated
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vector was already carrying the virus at the very beginning

of 2015 (Fig. 1b). Interestingly, despite the fact that the

Mexican Epidemiological Surveillance System has imple-

mented protocols for microcephaly surveillance, no cases

have been reported in these states yet, probably due to the

fact that we have not reached a considerable burden of

disease as previously reported by Brasil et al. [7]. In

addition, no increase in Guillain–Barré syndrome or other

child born defects linked to the ZIKV have been described.

This study highlights firstly the usefulness of retro-

spective analyses of available samples to establish the

scope of the Zika virus epidemic, and secondly the

potential need to revise and update the diagnostic algo-

rithms of flavivirus and viral exanthems in endemic areas

with state-of-the-art available technology.
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3. J.A. Dı́az-Quiñonez, N. Escobar-Escamilla, C. Wong-Arámbula,
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Quiñonez, I. López-Martı́nez, P.A. Kuri-Morales, Clinical and

epidemiological characterization of laboratory-confirmed autochtho-

nous cases of Zika virus disease inMexico. PLoSCurr (2016). doi:10.

1371/currents.outbreaks.a2fe1b3d6d71e24ad2b5afe982824053

5. G. Kuno, G.J. Chang, Full-length sequencing and genomic

characterization of Bagaza, Kedougou, and Zika viruses. Arch.

Virol. 152, 687–696 (2007). doi:10.1007/s00705-006-0903-z

6. C.L. Keighley, R.B. Saunderson, J. Kok, D.E. Dweyer, Viral

exanthems. Curr. Opin. Infect. Disease 28(2), 139–150 (2015).

doi:10.1097/QCO.0000000000000145

7. P. Brasil, J.P. Pereira Jr., C. Raja-Gabaglia, L. Damasceno et al., Zika

Virus infection in pregnant women in Rio de Janeiro—Preliminary

Report. N. Eng. J. Med. (2016). doi:10.1056/NEJMoa1602412

Virus Genes (2016) 52:855–857 857

123

http://dx.doi.org/10.1128/CMR.00072-15
http://dx.doi.org/10.1126/science.aaf5036
http://dx.doi.org/10.3201/eid2205.160190
http://dx.doi.org/10.1371/currents.outbreaks.a2fe1b3d6d71e24ad2b5afe982824053
http://dx.doi.org/10.1371/currents.outbreaks.a2fe1b3d6d71e24ad2b5afe982824053
http://dx.doi.org/10.1007/s00705-006-0903-z
http://dx.doi.org/10.1097/QCO.0000000000000145
http://dx.doi.org/10.1056/NEJMoa1602412

	Evidence of the presence of the Zika virus in Mexico since early 2015
	Abstract
	Acknowledgments
	References




