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Times to key events in Zika virus infection and implications for blood
donation: a systematic review
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Objective To estimate the timing of key events in the natural history of Zika virus infection.

Methods In February 2016, we searched PubMed, Scopus and the Web of Science for publications containing the term Zika. By pooling
data, we estimated the incubation period, the time to seroconversion and the duration of viral shedding. We estimated the risk of Zika virus
contaminated blood donations.

Findings We identified 20 articles on 25 patients with Zika virus infection. The median incubation period for the infection was estimated to
be 5.9 days (95% credible interval, Crl: 4.4-7.6), with 95% of people who developed symptoms doing so within 11.2 days (95% Crl: 7.6-18.0)
after infection. On average, seroconversion occurred 9.1 days (95% Crl: 7.0-11.6) after infection. The virus was detectable in blood for 9.9 days
(95% Crl: 6.9-21.4) on average. Without screening, the estimated risk that a blood donation would come from an infected individual increased
by approximately 1in 10 000 for every 1 per 100 000 person—days increase in the incidence of Zika virus infection. Symptom-based screening
may reduce this rate by 7% (relative risk, RR: 0.93; 95% Crl: 0.89-0.99) and antibody screening, by 29% (RR: 0.71; 95% Crl: 0.28-0.88).
Conclusion Neither symptom- nor antibody-based screening for Zika virus infection substantially reduced the risk that blood donations
would be contaminated by the virus. Polymerase chain reaction testing should be considered for identifying blood safe for use in pregnant
women in high-incidence areas.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

In early 2016, the World Health Organization (WHO) declared
a public health emergency of international concern because
of the explosion in the number of people infected with the
Zika virus in Central and South America and indications that
the virus was responsible for an epidemic of microcephaly in
Brazil."! By 29 February 2016, at least half a million people
in the Americas had been infected.”” Although the clinical
disease is generally mild or asymptomatic,* there is increasing
evidence that Zika virus infection during pregnancy is linked
to severe microcephaly in infants — there was a 10-fold increase
in microcephaly cases in Brazil in the wake of the 2015 Zika
virus epidemic.’ In adults, the infection has been linked to
Guillain-Barré syndrome.>*

The severity of these complications highlights the need
to protect pregnant women from infection and to ensure that
blood supplies remain safe, both in areas experiencing ongoing
Zika virus transmission and in places with travellers returning
from affected areas. There are concerns about potential trans-
mission through blood transfusion because a large proportion
of people infected with the virus remain asymptomatic,* cur-
rent diagnostic techniques are inadequate and the duration
of viraemia and viral shedding are uncertain. In an outbreak
in French Polynesia in 2013 and 2014, researchers found that
3% of asymptomatic blood donors were infected with the Zika
virus and, in Brazil, several cases of possible viral transmission
through blood transfusion were investigated in early 2016.”*
As a result, some agencies, including WHO and the United
States Food and Drug Administration, recommended defer-

ring or halting blood donations from individuals within, or
returning from, areas with active Zika virus transmission.»"’
Subsequently, Puerto Rico began importing blood components
on 5 March 2016, though local donations resumed on 2 April
2016 after the Food and Drug Administration (FDA) approved
an investigational nucleic acid test for the Zika virus."

As temporary deferral or the banning of blood donations
could result in severe shortages in blood supplies, research on
the duration of viraemia and the time to antibody serocon-
version is vital for quantifying the risk to blood supplies and
for developing strategies for protecting them. Furthermore,
better knowledge of the natural history of Zika virus infection,
including the incubation period and infectious period, is es-
sential for designing evidence-based surveillance systems and
informing public health policy.'>" Historically, estimates of the
incubation period of even common diseases have been based
on limited data. For instance, most of what we know about the
incubation period of the respiratory syncytial virus is based on
one observational and one experimental study, which involved
fewer than 20 individuals in total.'*"> The situation does not
necessarily improve as the prevalence of a disease increases
because it becomes more difficult to establish the time range
within which infection occurred. Previously, to make the best
use of the limited data available, we developed an approach
to estimating the incubation period and the distributions of
other key variables in the natural history of an infectious dis-
ease from coarsely observed data.'*'** Using this approach,
any case report that enables us to set bounds on the time of
possible infection and the timing of an event of interest, such
as symptom onset, seroconversion or viral clearance, can con-

¢ Johns Hopkins Bloomberg School of Public Health, 615 North Wolfe Street, Baltimore, Maryland, MD 21205, United States of America (USA).

® Johns Hopkins University School of Medicine, Baltimore, USA.
¢ University of Florida, Gainesville, USA.

4 School of Public Health and Health Sciences, University of Massachusetts Amherst, Amherst, USA.

Correspondence to Justin Lessler (email: justin@jhu.edu).

(Submitted: 31 March 2016 — Preprint published online: 1 April 2016 — Revised version received: 20 June 2016 — Accepted: 22 June 2016)

Bull World Health Organ 2016,94:841-849

doi: http://dx.doi.org/10.2471/BLT.16.174540 841



Systematic reviews
Times to key events in Zika virus infection

Fig. 1. Flowchart showing the selection of studies on natural history of Zika virus

infection, 1956-2016
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- the timing of seroconversion in 22 persons
« the duration of viral shedding in 22 persons

» | +86did not give sufficient information on the
variables of interest
« 12 reported perinatal viral transmission

Note: The full texts of 55 articles in French, Portuguese or Spanish were screened and none was found to

contain relevant information.

tribute to estimates of key variables in a
statistically principled manner.

The aim of this study was to better
characterize the natural history of Zika
virus infection and to inform disease
prevention, surveillance and blood
supply safety strategies by applying an
extension of this analytical approach
to case reports collected through a sys-
tematic review of the literature. Using
pooled data, we estimated the incuba-
tion period, the time to seroconversion
and the duration of viral shedding from
Zika virus infection.

Methods

We searched the PubMed, Scopus and
Web of Science databases on 8 and
25 February 2016 (i.e. 7 and 24 days,
respectively, after WHO’s declaration
of a public health emergency of in-
ternational concern) for publications
containing the term Zika in any field.
For our analysis, we included publica-
tions that provided information on:
(i) the time of exposure to the Zika
virus; (ii) the time of symptom onset;
and (iii) the time of sample collection
for, and the result (i.e. positive or nega-
tive) of, virological (e.g. by polymerase
chain reaction or culture) or antibody
Zika virus testing or both. Each pub-
lication was randomly assigned to two
reviewers who independently screened
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titles and abstracts for relevance. We
excluded publications that: (i) were not
about the Zika virus; (ii) contained no
data from humans; (iii) did not provide
sufficient information to determine a
bounded time of exposure; (iv) reported
only perinatal viral transmission; or
(v) were not in English. However, papers
in French, Portuguese or Spanish that
would have passed abstract screen-
ing had they been in English (i.e. 55
of 78 non-English articles) were also
reviewed (Fig. 1). Then, two reviewers
independently reviewed the full text of
each publication to identify those with
sufficient data for analysis. We contacted
authors to obtain additional information
when necessary. Discrepancies were
resolved by discussion and consensus.
The systematic review was conducted
according to Meta-analysis of Observa-
tional Studies in Epidemiology group
guidelines” and Preferred Reporting
Items for Systematic Review and Meta-
Analyses guidelines,”” where applicable.

We abstracted the data necessary
to estimate: (i) the incubation period
of the Zika virus; (ii) the timing and
duration of viral shedding; and (iii) the
time to a positive serum antibody
test result. In particular, we obtained
information that enabled us to deter-
mine upper and lower bounds on the
time of: (i) exposure to the Zika virus;
(ii) symptom onset; and (iii) sample
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collection for virological or antibody
testing. The exact timing of events was
used when possible; otherwise bounds
on the timing of an event were derived
from the information available (e.g. the
dates of travel to an endemic region).
For virological and serological tests,
the test result was recorded and specific
immunoglobulin-M serological test
results were noted, when available. We
also recorded basic demographic details,
the type of sample collected (e.g. blood
or urine) and, when available, the mode
of viral transmission.

The bounds for the time of Zika
virus infection were the earliest and lat-
est possible times of exposure consistent
with the case report. When no latest
exposure time could be determined
- for example, the patient developed
symptoms in an endemic area - it was
assumed to be the latest possible time of
symptom onset — the time of symptom
onset was specified to the nearest day in
most case reports. The earliest possible
time of seroconversion was considered
to be immediately after the last negative
serological test and the latest possible
time was immediately before the first
positive test. If only a positive serological
test was reported, the earliest possible
time of seroconversion was considered
to be the same as the earliest possible
time of exposure; when only a negative
test was reported, seroconversion was
considered to have occurred after the
time of testing. Similarly, the earliest
possible time of viral clearance, which
was defined as no detectable virus in
blood, was the time of the last positive
virological test and the latest was the
time of the first negative test. Missing
virological test results were treated in
the same way as missing serological
test results.

Statistical analysis

For each observation of a time to a
key event in the course of Zika virus
infection (e.g. symptom onset, serocon-
version or the end of viral shedding),
we used the observed data to derive
upper and lower bounds for the time
of exposure and for the event. These
censored observations were then used
to fit separate distributions for each key
event using an adaptation of previously
described techniques.'*'® Briefly, Mar-
kov chain Monte Carlo methods were
used to simultaneously fit the incubation
period distribution (assuming a log-
normal distribution) and the distribu-
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tions of the time to immunoglobulin-M
seroconversion (assuming a Weibull
distribution) and the time to viral clear-
ance (assuming a Weibull distribution)
to the doubly interval-censored data.
For the incubation period, we report the
dispersion of the log-normal distribu-
tion as the exponential of the log-scale
standard deviation - this metric was
used by Sartwell to characterize the
incubation period and has the property
that 66% of incubation periods will lie
between the values of the median + dis-
persion and the median x dispersion.”
Given a time of infection, the times to
symptom onset, seroconversion and
viral clearance were considered to be
independently distributed. The mean
incubation period and the times within
which 5, 25, 50, 75 and 95% of patients
who will develop symptoms are expected
to do so were estimated. Details and
software published elsewhere.”*

We estimated the impact of the
distributions of key variables on the
safety of blood supplies for a constant
incidence rate. The number of blood
donors with a possible Zika virus in-
fection in every 100000 in the absence
of screening was calculated as the
daily incidence of infection per 100 000
multiplied by the mean time to viral
clearance. This estimate was adjusted
for symptom-based screening using
the mean time to symptom onset and
by assuming that 80% of those infected
remain asymptomatic.” In addition, the
effect of screening based on serological
tests was estimated using the mean time
to the first of either seroconversion or vi-
ral clearance, which were assumed to be
independent: patients who experienced
seroconversion would be successfully
excluded from donation by screening
and those who cleared the virus would
no longer be infectious. Analyses were
performed using the JAGS program ver-
sion 3.3(GNU General Public License
version 2) and the R statistical language
(R Foundation, Vienna, Austria).>**

Results

The literature search identified 964 ar-
ticles containing the term Zika, of which
118 were selected for full text review
(Fig. 1). We contacted the authors for
four articles with insufficient informa-
tion, none of which was included in the
analysis. Finally, we extracted data from
20 articles on 25 patients infected with
Zika virus, most of whom were infected

after 2008 (Table 1).%%-° Most affected
individuals were American or European
residents, none was a child and 14 were
male. Data were available on the time of
symptom onset for 25 individuals, on 49
virological tests on 22 individuals and
on 62 serological tests on 22 individu-
als. Twenty-three were infected while
travelling in an endemic area, one via
sexual transmission and one through
experimental infection.

We estimated the median incuba-
tion period of Zika virus disease to be
5.9 days (95% credible interval, Crl: 4.4-
7.6), with a dispersion of 1.5 days (95%
Crl: 1.2-1.9). Hence, 5% of symptom-
atic cases would be expected to develop
symptoms within 3.2 days of infection
(95% CrlI: 1.7-4.6), 25% within 4.6 days
(95% Crl: 3.1-6.0), 75% within 7.6 days
(95% Crl: 5.8-10.4) and 95% within
11.2 days (95% Crl: 7.6-18.0; Fig. 2).
The estimated mean time to seroconver-
sion was 9.1 days (95% Crl: 7.0-11.6)
after infection: 5% of cases would be
expected to have detectable antibodies
by 4.4 days (95% Crl: 1.3-7.0), 25%
by 7.1 days (95% Crl: 4.0-9.2), 75%
by 11.0 days (95% Crl: 8.7-14.6) and
95% by 13.7 days (95% CrI: 10.6-21.7;
Fig. 3). The mean time to viral clear-
ance was estimated to be 9.9 days
(95% Crl: 6.9-21.4) after infection:
5% of cases would be expected to have
no detectable virus by 2.4 days (95%
Crl: 0.09-5.9), 25% by 5.8 days (95%
Crl: 1.4-9.2), 75% by 12.7 days (95%
Crl: 9.2-25.9) and 95% by 18.9 days
(95% Crl: 13.6-79.4; Fig. 4).

Given that the estimated mean
time to viral clearance from blood is
9.9 days, each 1 in 100000 increase
in the daily incidence of Zika virus
infection would be associated with an
increase in the proportion of infected
blood donors of 9.9 per 100000 (95%
Crl: 6.9-21.4) if no screening were
performed. Refusing donations from
people with recent symptoms of a pos-
sible infection would decrease this risk
by only 7% (relative risk, RR: 0.93; 95%
Crl: 0.89-0.99), assuming that 80% of
individuals with Zika virus infections
are asymptomatic and given that those
who develop symptoms are infectious
but asymptomatic for an average of
5.9 days - here it is assumed that the
Zika virus can be transmitted via blood
from the moment of infection. Serologi-
cal screening would reduce the risk by
29% (RR: 0.71; 95% Crl: 0.28-0.88) but
improve the safety of blood supplies
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only marginally. In settings where the
risk is solely from imported Zika cases,
ensuring blood supply safety is easier.
We estimated that, by 23.4 days (95%
Crl: 14.3-154.3) after infection, 99% of
cases would no longer have detectable
virus in their blood. For these estimates,
we assumed that a blood donation would
be safe if there was no detectable virus
in the donor’s blood. However, in four
reported cases, a saliva, nasal or urine
sample tested positive for the virus even
though it was no longer detectable in
blood (Table 1). Blood donation may,
therefore, still pose a risk. Although
few data were available on viral clear-
ance in these fluids, we estimated that
the latest positive saliva, nasal or urine
test took place a mean of 12.0 days (95%
Crl: 10.1-18.2) after infection.

Discussion

In June 2016, WHO reported that the
incubation period of the Zika virus was
uncertain but likely to be “a few days”*’
Similarly, the United States Centers for
Disease Control and Prevention stated
that the period was unknown but prob-
ably “a few days to a week” and the
European Centre for Disease Preven-
tion and Control estimated it was 3 to
12 days.”** Our analysis indicates that
the incubation period is around 6 days
and gives an estimate of the remaining
uncertainty. In addition, we provide
estimates of the times to seroconversion
and viral clearance. Knowledge of these
key variables in the natural history of
Zika virus infection is important for
designing and evaluating screening and
surveillance protocols, as we illustrated
in our analysis of screening for Zika vi-
rus infection in blood donors. Although
the risk to blood supplies is quite low, it
is proportional to the incidence of infec-
tion, which is hard to measure because
many cases are asymptomatic. Screening
for symptoms is important but only a
direct antigen test can reduce risk. Our
analysis indicates that antibody tests
could reduce the risk of contaminated
blood supplies by around 30%.

In practice, many countries and or-
ganizations recommend deferring blood
donation until 28 days after the resolu-
tion of symptoms or after the time of a
positive serological or virological test
result for an asymptomatic individual, as
recommended by WHO' - the United
States FDA recommended 28 days, the
Brazil Ministry of Health recommended
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30 days and the Canadian Blood Ser-
vices recommended 21 days.””**! Our
analysis indicated that well over 99% of
people with a Zika virus infection will
have no detectable virus in their blood
after this period. However, since most
laboratory testing will take place because
symptoms are present, these recommen-
dations essentially concern symptomatic
screening, which we estimate will reduce
the probability that a blood donor will
have a Zika virus infection by less than
10%. Since it may not be practical to
stop blood donations until a Zika virus
epidemic has passed, countries may
consider virological (i.e. nucleic acid)
testing, particularly of blood for use in
pregnant women. However, nucleic acid
testing may not be perfect: we found one
case in which a negative test result was
followed by a positive test result, though
this was in the context of perinatal
transmission.” In settings where the risk
to blood donations comes solely from
imported Zika cases, ensuring safety
is far easier. We estimated that 99% of
patients would no longer have detectable
virus in their blood 23.4 days after infec-
tion. Although this figure was based on
only a few observations, it can guide
the deferral of blood donations: for ex-
ample, donations could be accepted only
300 days after travel to a region where
the Zika virus is endemic - this period is
more than twice the upper 95% credible
interval for viral clearance from 99% of
affected patients.

Our study highlights the need for a
highly specific, simple and rapid Zika vi-
rus antigen test. As well as for screening
donated blood, an antigen test could be
used to monitor the incidence of Zika vi-
rus infection, to help provide advice for
women considering becoming pregnant
and to identify pregnant women at risk
of a poor clinical outcome. In addition,
saliva or urine could be used in diagnos-
tic tests and research into the relation-
ship between the presence of the virus
in bodily fluids and the risk of disease
transmission is also needed. Knowledge
of the time between infection and the
virus becoming detectable in various flu-
ids is essential for ascertaining the ability
of antigen testing to ensure the safety of
blood and organ donations. Moreover,
knowledge of the incubation period can
help clinicians determine whether Zika
virus infection should be considered in
the differential diagnosis of febrile pa-
tients who have recently travelled abroad
and a good estimate of the time to sero-

conversion can help optimize the timing
of confirmatory testing. Knowing the
time to viral clearance after a potential
infection or exposure can indicate when
it may again be safe to become pregnant.
However, the time to clearance from
seminal fluid remains unknown. Our
analysis provides only a first step in de-
termining the values of key variables in
Zika virus infection as the small number
of cases included means that there are
substantial uncertainties and a potential
for bias. Investigators should continue
to collect data to refine and update our
estimates and to provide information

Systematic reviews
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on other key variables in the disease’s
natural history, such as the latent period
(i.e. the time between being infected
and becoming infectious). To assist that
process, all our data and the analysis
software we used are freely available to
enable other investigators to contribute
to this work or apply our methods to
their own data.”

Our analysis necessarily involved
several assumptions because the pub-
lished data were not collected to assess
key variables in Zika virus infection.
First, we assumed that virological test-
ing of blood or sera had a sensitivity of

Fig. 2. Zika virus incubation period, pooled analysis of cases, 1956-2016
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Fig. 3. Zika virus seroconversion, pooled analysis of cases, 1956-2016
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Fig. 4. Zika virus clearance, pooled analysis of cases, 1956-2016
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100% for detecting a Zika virus infection
- however there is evidence that viral
shedding can continue longer in urine
and other bodily fluids and the virus
may persist in the blood below the limit
of detection. We also assumed that the
time to seropositivity for the Zika virus
was independent of previous infections
- however it is probable that people who

have had a prior flavivirus infection may
seroconvert more quickly. Consequently,
it is possible we overestimated the time
to seroconversion because the majority
of cases in our analysis were travellers
returning to countries where flaviviruses
were not endemic. Another limitation is
that the majority of our data were from
people presumed to have been infected

Justin Lessler et al.

through mosquito bites. The timing of
key events may differ for other routes
of infection (e.g. perinatal or sexual).
Furthermore, all our cases were symp-
tomatic — the time to seroconversion or
viral clearance may be different in as-
ymptomatic individuals and it is possible
that cases reported in the literature may
have been more severe than usual. Nev-
ertheless, the principle limitation of our
analysis was the small number of cases.

Despite these limitations, our analy-
sis provides the most detailed, quan-
titative estimates to date of the timing
of key events in the natural history of
Zika virus infection. Our findings can
help guide disease surveillance in both
endemic areas and in returning travel-
lers and can underpin research into the
basic features of this pathogen. l
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Résumé

Chronométrage des événements clés de l'infection a virus Zika et conséquences sur le don de sang: examen systématique

Objectif Estimer le chronométrage des événements clés de I'histoire
naturelle de l'infection a virus Zika.

Méthodes En février 2016, nous avons recherché dans PubMed, Scopus
etWeb of Science des publications contenant le terme Zika. A 'aide des
données rassemblées, nous avons estimé la période d'incubation, le
laps de temps avant la séroconversion et la durée de I'excrétion virale.
Nous avons estimé le risque que les dons de sang soient contaminés
par le virus Zika.

Résultats Nous avons sélectionné 20 articles sur 25 patients atteints
d'une infection a virus Zika. La période d'incubation moyenne pour
linfection était estimée a 5,9 jours (intervalle de crédibilité, IC, a 95%:
4,4-7,6),95% des individus ayant développé des symptomes 11,2 jours
(IC a 95%: 7,6-18,0) apres linfection. En moyenne, la séroconversion
a eu lieu 9,1 jours (IC a 95%: 7,0-11,6) apres linfection. Le virus était

détectable dans le sang pendant 9,9 jours (IC a 95%: 6,9-21,4) en
moyenne. Nous avons estimé quen I'absence de dépistage, le risque
qu'un don de sang provienne d'un individu infecté augmentait
d'environ 1 pour 10 000 pour chaque augmentation de 1 pour
100 000 personnes—jours dans l'incidence de l'infection a virus Zika. Le
dépistage fondé sur les symptdmes peut réduire ce taux de 7% (risque
relatif, RR: 0,93; IC a 95%: 0,89-0,99) et le dépistage des anticorps, de
29% (RR:0,71;1C a 95%: 0,28-0,38).

Conclusion Dans le cas de l'infection a virus Zika, ni le dépistage fondé
sur les symptdmes, ni le dépistage des anticorps ne permet de réduire
considérablement le risque que les dons de sang soient contaminés par
le virus. Un test basé sur I'amplification en chaine par polymérase doit
étre considéré pour identifier le sang pouvant étre utilisé sans danger
pour les femmes enceintes dans les zones a forte incidence.

Peslome

CpOKI/I HacTynjieHNA OCHOBHbIX cobbITHiA npun I/IH¢I/IL|,VIPOBaHI/IVI Bupycom 3uKa 1 nocnencTeuA ansa nonyyeHuns

[OHOPCKOI KPOBU: cMCTEMATUYECKUI 0630p

Llenb OueHUTb CPOKM HACTyMAeHUA OCHOBHbBIX COOBbITUI Npu
eCTeCTBEeHHOM TeueHr MHOULMPOBAHWA BUPYCOM 3MKa.

Metoppb! B despane 2016 roga Mbl npoBenn Nouck nyonvkaumi, B
KOTOPbIX BCTpeYancs TepMnH «3uka», no 6asam PubMed, Scopus
n Web of Science. Ha ocHoBe aHanv3a AaHHbIX nyonuKaumii Ml
NpUBNM3UTENBHO ONpeaenvnv ANTENbHOCTb MHKYBALIMOHHOMO
nepuofa, BPeMA CEPOKOHBEPCUMN W ANNTENbHOCTb BblAENEHVA
BMPYCa BO BHELLHIO cpefy. Mbl Takxke Nprbnm3nTenbHO oLeHnm
PUCK NONYyYeHMA JOHOPCKOW KPOBK, COAEPaLLeNn BUPYC 3MKa.
Pe3ynbratbl Mbl 0To6pany 20 cTateit 0 25 nauyeHTax ¢ MHGeKumel,
BbI3BaHHOM BMPYCOM 31Ka. MearaHa MHKybaLoHHOro neproaa npu
NAHHOW MHEKLMM, MO HaLMM OLeHKaM, cocTaBuna 5,9 aHsA (95%
fnoseputensbHbI nHTepsan, AW 4,4-7,6), npu 3tom y 95% nuu
CMMNTOMbI 3a00NeBaHVA NPoABUANCE B TeueHure 11,2 aHA (95%
OW: 7,6-18,0) nocne 3apaxeHuns. CepoKOHBEPCUA B CpeaHeM
npovicxoamna cnycta 9,1 anHa (95% [11:7,0-11,6) nocne 3apaxenus. B

KPOBVI BVPYC OOHapPY»K1BaNCA B CpeaHEM Ha MPOTAKeHM 9,9 AHA (95%
N:6,9-21,4). Mpn OTCYTCTBUM CKPUHWHIOBOrO 06CNeA0BaHNA PUCK
NOMYYEHVA JOHOPCKOW KPOBU OT MHOULMPOBAHHOMO NMLIA MOXET
6bITb NPUGNNINTENBHO OLIEHEH KaK YBENMUEHIE 3aPaxeHIii BUPYCOM
3nka Ha 1 13 10 000 Ha Kaxabih 1 13 100 000 yenoseKko-gHew.
CKpVHMHIOBOE 00C/efoBaHe Ha OCHOBAHMN CUMITOMOB MOXET
CHM3WTb 3TOT NOKa3aTenb Ha 7% (OTHoCUTeNbHbI puck, OP: 0,93;
95% [W: 0,89-0,99), a CKpUHWHIOBOE 0OCNe0BaHNE MO HaNMUMIo
aHTUTENn — Ha 29% (OP: 0,71; 95% [11/1: 0,28-0,88).

BbiBog Hu ckpuHMHrOBOE 06CNefoBaHne No CUMMTOMAaM, HUA
CKPWMHWHTOBOE 06CNeoBaHMe NO HaNMUMIO aHTUTEN UHbeKUMN
BMPYCa 3MKa He B COCTOAHUN CYLLECTBEHHO CH3MTb PUCK TOTO, YTO
[IOHOPCKaA KpoBb ByAET coaepkaTb 3TOT BUPYC. [Ina onpeneneHmn
6€30MacHOCTV AOHOPCKOW KPOBW ANA NepenyiBaHiia ee bepeMeHHbIM
MKEHLLUMHAM B permoHax C BbICOKOW 3ab0NeBaeMoCTbio JaHHOM
NHOEKUMEN cnefyeT 0bpaTUTbCA K TECTMPOBAHMIO C MOMOLLbIO MLIP.
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Resumen

Cronograma de los eventos clave de la infeccion por el virus de Zika e implicaciones para la donacion de sangre: una revision

sistematica

Objetivo Estimar el cronograma de los eventos clave en la historia
natural de la infeccion por el virus de Zika.

Métodos En febrero de 2016, se realizaron busquedas en PubMed,
Socups y la Web of Science en busca de publicaciones que incluyeran
el término Zika. Agrupando datos, se estimo el periodo de incubacion,
el momento de la seroconversion y la duracion de la excrecion del
virus. Se estimo el riesgo de donaciones de sangre contaminadas con
el virus de Zika.

Resultados Se identificaron 20 articulos sobre 25 pacientes infectados
por el virus de Zika. El periodo medio de incubacion de la infeccién se
estimda 5,9 dfas (intervalo creible, ICr, del 95%: 4,4-7,6),y el 95% de las
personas que desarrollaron sintomas lo hicieron 11,2 dfas (ICr del 95%:
7,6—18,0) tras la infeccion. De media, la seroconversién se produjo 9,1
dias (ICr del 95%: 7,0-11,6) tras la infeccion. El virus se podia detectar en

la sangre durante 9,9 dias (ICr del 95%: 6,9-21,4) como promedio. Sin
examenes, el riesgo previsto de que una donacién de sangre proviniera
de unindividuo infectado aumento a, aproximadamente, 1 de cada 10
000 por cada incremento de 1 de cada 100 000 personas por dia en la
incidencia de la infeccion por el virus de Zika. Las pruebas basadas en
sintomas podrian reducir esta tasa en un 7% (riesgo relativo, RR: 0,93; ICr
del 95%: 0,89-0,99) y las pruebas de anticuerpos en un 29% (RR: 0,71;
ICr del 95%: 0,28-0,38).

Conclusion Nilas pruebas basadas en sintomas nilas de anticuerpos en
busca de unainfeccién por el virus de Zika redujeron considerablemente
el riesgo de que las donaciones de sangre estuviesen contaminadas
por el virus. Deberfa realizarse la prueba de reaccién en cadena de
la polimerasa para identificar la seguridad sanguinea para su uso en
mujeres embarazadas en zonas de altos niveles de incidencia.
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