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Main conclusions

The spread of Zika virus epidemic in the Americas is likely to continue as the competent vectors Aedes
aegypti and Aedes albopictus mosquitoes are widely distributed there. There is a significant increase in the
number of babies born with microcephaly in the north-eastern states of Brazil, however, the magnitude and
geographical spread of the increase have not yet been well characterised. Despite growing evidence of a link
between intra-uterine Zika virus infection and adverse pregnancy outcomes, a causal link between these
events has not yet been confirmed.

As neither treatment nor vaccines are available, prevention is based on personal protection measures similar
to the measures that are applied against dengue and chikungunya infections.

In the light of the current disease trend — and the possible association with severe complications — public
health authorities in EU/EEA Member States should consider the following mitigation options:

Surveillance of imported cases

- Increase awareness of clinicians and travel health clinics about the evolution of the Zika virus epidemic
and the affected areas so that they can include Zika virus infection in their differential diagnosis for
travellers from those areas. Fever and/or maculo-papular rash not attributable to dengue or chikungunya
infections among travellers returning from areas currently experiencing a Zika virus outbreak should be
indications for further investigation of Zika virus infection.

- Enhance vigilance towards the early detection of imported cases of Zika virus infection in EU Member
States, EU Overseas Countries and Territories, and EU Outermost Regions, in particular where vectors or
potential vectors are present, in order to reduce the risk of autochthonous transmission.

- Strengthen laboratory capacity to confirm suspected Zika virus infections in the EU/EEA in order to
differentiate Zika virus infections from other arboviral infections (e.g. dengue, chikungunya).

- Increase awareness among obstetricians, paediatricians and neurologists in the EU/EEA that Zika
virus infections should be investigated for patients presenting with congenital central nervous
system malformations, microcephaly and Guillain—Barré syndrome (GBS).

Safety of substances of human origin

- Blood safety authorities should consider the deferral of donors with a relevant travel history to areas with
active Zika virus transmission, in line with measures defined for dengue virus. In unaffected areas with
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competent vectors for Zika virus, a preparedness plan for prevention and control of outbreaks of Zika
virus infection should cover the continuity of blood supply.

Tissue establishments for assisted reproduction may foresee a need to defer potential semen donors for
28 days after returning from affected area as a viable virus was detected in semen more than two weeks
after recovery from an illness consistent with Zika virus infection.

As a transfusion-transmitted Zika virus infection may have serious consequences for the health of the
recipient and the existing blood safety interventions have limited preventive capacities, the screening of
all donated blood for the presence of Zika virus RNA by nucleic-acid amplification test (NAT) may be
considered necessary in affected areas. Due to the potential association of Zika virus infection and
microcephaly in new-borns, health authorities in affected areas may anticipate taking the precautionary
measures of using Zika virus negative blood for the transfusion of pregnant women and screening of
semen donors/donations for the presence of Zika virus.

Information to travellers and EU residents in affected areas

From information release or epidemiological bulletins published by the MoH and media reports, the recent
trends can be outlined as follows:

El Salvador, Venezuela, Colombia and Brazil Suriname, French Guiana, Honduras, Mexico, Panama and
Martinique are currently experiencing a rapidly evolving Zika virus epidemic with an increasing or
widespread transmission;

Bolivia, Guyana, Ecuador, Guadeloupe, Guatemala, Paraguay, Puerto Rico, Barbados, Saint Martin and
Haiti have only reported sporadic transmission following recent introduction.

The following options should be considered:

Advise all travellers to affected areas to take individual protective measures to prevent mosquito bites.

Advise travellers that have immune disorders or severe chronic illnesses to consult their doctor or seek
advice from a travel clinic before travelling.

Advise pregnant women and women who are trying to become pregnant, and who plan travel to the
areas experiencing transmission of Zika virus, to discuss their travel plans with their healthcare providers
and to consider postponing their travel to affected areas, especially to areas with increasing or
widespread transmission.

Advise EU citizens who live in areas with Zika virus transmission to take individual protective measures to
prevent mosquito bites. This applies particularly for pregnant women and women who are trying to
become pregnant living in areas with increasing or widespread transmission.

Individual protective measures to prevent mosquito bites should be applied all day long, especially
during mid-morning and late afternoon to dusk, which are the periods of highest mosquito activity.

Personal protection measures to avoid mosquito bites should include:

— Using mosquito repellents in accordance with the instructions indicated on the product label.
DEET*-based repellent use is not recommended in children under three months of age.

— Wearing long-sleeved shirts and long pants, especially during the hours of highest mosquito
activity.

— Using mosquito nets, impregnated or not, is essential if accommodations are not adequately
screened or air-conditioned.

Travellers showing symptoms compatible with dengue, chikungunya or Zika virus disease within three
weeks after returning from an affected area should contact their healthcare provider.

Pregnant women who have travelled to areas with Zika virus transmission should mention their travel
during antenatal visits in order to be assessed and monitored appropriately.

Information to healthcare providers

Ensure that Zika virus-infected patients in areas with Aedes mosquitoes avoid getting bitten during the
first week of illness (by using insecticide treated bed nets, screened doors and windows as
recommended by PAHO/WHO).

* DEET: N,N-Diethyl-meta-toluamide or diethyltoluamide, a common active ingredient in insect repellents.
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- Increase awareness among health professionals who provide prenatal care of the possible association of
Zika virus and microcephaly and adapt prenatal monitoring in accordance with the exposure to the
vector.

Source and date of request

ECDC internal decision on 13 January 2016.

Public health issue

This document assesses the risks associated with the evolving Zika virus epidemic currently affecting some countries
in the Americas, including the risk for travellers to the affected areas and populations in the affected EU outermost
regions. It also assesses the association between intra-uterine Zika virus infection and congenital central nervous
system (CNS) malformations, including microcephaly, as well as the association between Zika virus infection and the
Guillain—Barré syndrome (GBS).

In the past, ECDC has published four risk assessments related to the expanding Zika virus pandemic:
- “Zika virus infection outbreak, French Polynesia’, 14 February 2014 [1];

- “Zika virus infection outbreak, Brazil and the Pacific region’, 25 May 2015 [2];

- ‘Microcephaly in Brazil potentially linked to the Zika virus epidemic’, 24 November 2015 [3];

- ‘Zika virus epidemic in the Americas: potential association with microcephaly and Guillain-Barré syndrome’, 10
December 2015 [4].

Consulted experts

ECDC internal response team in alphabetical order: Helena de Carvalho Gomes, Denis Coulombier, Niklas Danielsson,
Tarik Derrough, Dragoslav Domanovic, Thomas Mollet, Bertrand Sudre, Wim Van Bortel and Hervé Zeller.

The following experts contributed to this risk assessment:

- WHO Regional Office for Europe, WHO Regional Office for America/Pan American Health Organization,
WHO headquarter

- Dr Marie-Claire Paty (Département des Maladies Infectieuses, Institut de veille sanitaire, Paris, France)
- Dr Ingeborg Barisic, president European surveillance of congenital anomalies (EUROCAT)

- Dr Helen Dolk, former project leader European surveillance of congenital anomalies (EUROCAT)

ECDC acknowledges the valuable contributions of all experts. The experts have submitted declarations of interests
that were reviewed by ECDC and found not to be in conflict with the comments and suggestions made. The opinions
expressed by individual experts do not necessarily represent the opinions of their institutions.

Disease background information

Zika virus disease

Zika virus disease is caused by an RNA virus transmitted to humans by Aedes mosquitoes, especially by the Aedes
aegypti species. Up to eighty per cent of infections are asymptomatic [5]. Symptomatic infections are characterised
by a self-limiting febrile illness of 47 days duration accompanied by maculopapular rash, arthralgia, conjunctivitis,
myalgia and headache. Zika virus has not been noted to cause death in the past, nor has it been linked to intra-
uterine infections and congenital CNS anomalies. Nor has Zika virus infection been linked to GBS before 2014 when
a possible association between Zika virus infection and GBS was reported during an outbreak in French Polynesia
[6]. There is no vaccine to prevent Zika virus infections nor is specific anti-viral treatment available.

Zika virus infection can be confirmed by direct detection of Zika virus RNA or specific viral antigens in clinical
specimens. There are no validated assays for serology. More information on Zika virus disease can be found in the
previous risk assessments [1-4] and in the ECDC factsheet for health professionals [7].
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Event background information

In May 2015, autochthonous transmission of Zika virus was confirmed in the states of Bahia and Rio Grande do Norte
[8] in Brazil. However, it is likely that Zika virus had been circulating in Salvador de Bahia City prior to that, as an
outbreak of exanthematous illness was reported there between 15 February and 25 June 2015 [9]. As of 19 January
2016, autochthonous cases of Zika virus infection were reported from 23 countries or territories worldwide within the
past two months (see Figure 1 and Table 1): Barbados, Bolivia, Brazil, Cape Verde, Colombia, Ecuador, El Salvador,
French Guiana, Guadeloupe, Guatemala, Guyana, Haiti, Honduras, Martinique, Mexico, Panama, Paraguay, Puerto
Rico, Saint Martin, Samoa, Suriname, Thailand and Venezuela. The epidemic is still evolving in the Americas. The map
in Figure 1 does not reflect the intensity of Zika virus transmission. See Annex 1 for more information about the recent
developments of the Zika virus epidemic. As of 19 January 2016, 27 countries or territories reported autochthonous
cases of Zika virus infection within the past nine months (see the list of countries in Table 1 below; ECDC Zika virus
worldwide map is available at ECDC webpage).

Table 1: Countries or territories with reported confirmed autochthonous cases of Zika virus infection
in the past nine months and past two months, as of 19 January 2016

Barbados
Bolivia

Brazil

Cape Verde
Colombia
Ecuador

El Salvador
Fiji

French Guiana
Guadeloupe
Guatemala
Guyana

Haiti
Honduras
Maldives
Martinique
Mexico

New Caledonia
Panama
Paraguay
Puerto Rico
Saint Martin
Samoa
Solomon Islands
Suriname
Thailand
Venezuela

Autochthonous cases in
the past 9 months
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Autochthonous cases
in the past 2 months
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
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Figure 1. Countries or territories with reported confirmed autochthonous cases of Zika virus infection
in the past two months, as of 19 January 2016
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ECDC. Map produced on 19 Jan 2016

Note: the map does not indicate the extent of the autochthonous transmission in the countries.

In October 2015, following reports of an unusual increase of cases of microcephaly among newborns in the state of
Pernambuco, a retrospective analysis of data in the Brazilian live birth information system (SINASC) identified
substantial increases in the number of reported cases of microcephaly compared with previous years [10] in several
Brazilian states. On 11 November 2015, the Brazilian Ministry of Health declared a public health emergency in
response to this public health event, activated the emergency operations centre for public health (COES, Centro de
Operagoes de Emergéncias em Salde Publica) and deployed teams to the affected states to support surveillance
and response [11].

On 24 November 2015, the health authorities of French Polynesia reported an increase from an average of one
reported case annually to 17 cases of CNS malformations in foetuses and infants during 2014-2015. Different CNS
malformations were observed among 12 of the cases and were reported by the health authorities of French
Polynesia as: microcephaly (head circumference <5% percentile), destruction of cerebral structure, cerebellar
hypoplasia, corpus callosum agenesis, and severe ventricular dilatation >10 mm at first trimester. The findings led
to termination of pregnancy in nine instances. The three remaining cases were born at term with normal body
measurements and presented poly-malformations and brains lesions. Cytomegalovirus testing was negative and
karyotype was normal. An unusual increase of brainstem dysfunction was observed during the same period (5 cases
with normal magnetic resonance imaging and standard genetic analyses negative). None of the mothers presented
Zika virus infection compatible symptoms. Biological investigations are on-going. Based on the temporal correlation
of these cases with the Zika outbreaks in French Polynesia, the local health authorities hypothesise that Zika virus
infection may be associated with these abnormalities if mothers are infected during the first or second trimester of
pregnancy [3].
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Developments since 10 December 2015

Expansion of the epidemic

The Zika virus epidemic continues to spread in the Americas. Since the Rapid Risk Assessment on 10 December
2015 and as of 19 January 2016, 13 additional countries or territories have reported laboratory confirmed
autochthonous transmission including 12 countries in the Americas: Barbados, Bolivia, Ecuador, France (French
Guiana, Guadeloupe, Martinique and Saint-Martin), Guyana, Haiti, Honduras, Puerto Rico, and Suriname, as well as
one country in Asia: Thailand. In addition autochthonous transmission was reported retrospectively in Maldives
through a travel-related case returning to Finland in June 2015 [12].

Pan American Health Organization/World Health Organization (PAHO/WHO) issued an epidemiological update on 17
January 2016 on neurological syndrome, congenital anomalies and Zika virus infection. PAHO/WHO recommends to
its Member States to “establish and maintain the capacity to detect and confirm Zika virus cases, prepare healthcare
facilities to respond to a possible increase demand of specialized care for neurological syndromes, as well to
strengthen antenatal care” [13].

Travel advice for pregnant women and women trying to
become pregnant

Although a causal association between Zika virus infection during pregnancy and adverse pregnancy outcomes has
not been confirmed, the concern over a possible causal link has prompted public health authorities to issue travel
advice for the affected areas. The European Commission published an Information for travellers to areas with local
transmission of Zika virus on 16 December 2015. On 15 January 2016, the US Centers for Disease Control and
Prevention (US CDC), "Out of an abundance of caution,...” issued an interim Travel Guidance for pregnant women
travelling or planning to travel to 14 countries and territories with local transmission [14] in Central and South
America and the Caribbean. The US CDC advises pregnant women in any trimester to consider postponing travel to
areas where autochthonous transmission is on-going or, when they must travel, to take necessary precautionary
measures to avoid mosquito bites. US CDC also advised women trying to become pregnant to consult their
healthcare provider and take steps to prevent mosquito bites. On 16 January, the Public Health Agency of Canada
published Travel Health Notice with regards to pregnant women and those considering becoming pregnant,
encouraging them to discuss their travel plans with their health care provider to assess their risk and consider
postponing travel to areas where the Zika virus is circulating in the Americas [15]. If travel cannot be postponed,
then strict mosquito bite prevention measures should be followed.

Update on the observed increase of congenital microcephaly
and other central nervous system malformations in Brazil

From 22 October 2015 until 9 January 2016, Brazilian health authorities have reported 3 530 suspected cases of
congenital microcephaly [16] that meet the definition in the epidemiological surveillance protocol issued by the
Brazilian Ministry of Health [17]. The surveillance protocol defines suspected cases that should be reported and
investigated as:

a. Pregnant women with acute exanthema, and excluded other known infectious and non-infectious possible
causes;

b. Foetuses with ultrasonographic head circumference of more than two standard deviations (SD) below the mean
for gestational age, with or without further CNS malformations;

Foetuses with ultrasonographic CNS findings suggestive of intrauterine infection;
Spontaneous abortions in women with a report of exanthema during gestation, without other causes identified;

Stillbirths, irrespective of gestational age, in women with a report of exanthema during gestation;

o a o

Live newborns of <37 weeks gestational age (preterm delivery) and a head circumference <3 percentile
according to the Fenton growth chart, by sex;

g. Live newborns of >37 weeks gestational age (term delivery) and a head circumference <32 cm.

To date, 21 states have reported suspected cases across 724 municipalities. Pernambuco, the first state to identify
an increase of microcephaly, has reported the highest number of suspected cases (1 236, 35.0% of the total),
followed by Paraiba (569, 16.1%), Bahia (450, 12.7%), Ceara (192, 5.4%), Rio Grande do Norte (181, 5.1%),
Sergipe (155, 4.4%), Alagoas (149, 4.2%), Mato Grosso (129, 3.7%) and Rio de Janeiro (122, 3.5%) [16].


http://www.paho.org/hq/index.php?option=com_docman&task=doc_view&Itemid=270&gid=32879&lang=en
http://ec.europa.eu/health/preparedness_response/docs/20151223_travellers-info-zika-virus.pdf
http://www.cdc.gov/media/releases/2016/s0315-zika-virus-travel.html
http://travel.gc.ca/travelling/health-safety/travel-health-notices/143
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On 17 November 2015, PAHO/WHO published an epidemiological alert asking PAHO Member States to report similar
events under the International Health Regulations (IHR) [18].

Investigations of a possible causal association between Zika virus infection during pregnancy and the increase of
congenital CNS malformations are reported to be in progress in Brazil since October 2015.

At the time of the previous update of the ECDC risk assessment on 10 December 2015, laboratory findings
suggesting intra-uterine infection of Zika virus had been reported for three cases with prenatally diagnosed
microcephaly and other CNS malformations. In two of these cases, Zika virus RNA was detected in the amniotic fluid
by RT-PCR. The third case was a pre-term baby who died shortly after birth, and Zika virus RNA was found in
autopsy samples (see Annex 2, Table 1Fablet, no. 1 to 3).

On 14 January 2016, findings from investigations of additional four suspected cases were reported; of those, two
were miscarriages and two were babies born at term that died shortly after birth (see Annex 2, Table 1Fable-1, no.
4to 7).

A recent publication providing further details on the ultrasound findings of the two cases with laboratory
confirmation of Zika virus being present in amniotic fluid, also mentions six additional newborns from Paraiba State
with confirmed Zika virus infection and congenital malformations of varying severity. However, no further details
were reported regarding the laboratory findings and other investigations of the six infants and their mothers [19]
(see Table 1Fablet, no. 8 to 13).

On 15 January, the Hawaii Department of Health announced a laboratory confirmed case of Zika virus infection in a
baby born with microcephaly from a mother who was pregnant when she resided in Brazil in May 2015 [20] (see
Annex 1, Table 1Fablet, case No. 14).

ECDC currently has no further information on the number of on-going and concluded investigations, or their results.

Update on Guillain—Barré syndrome

Several countries in south and central Americas have reported unusual increases in cases of Guillain—Barré
syndrome (GBS):

- Brazil: 121 cases of neurological manifestations and GBS with a history of rash illness have been notified in
north-eastern states between January and July 2015 [21,22]. According to the PAHO/WHO alert on 1 December
2015, 76 patients with neurological syndrome had been identified up to 13 July, the majority in the state of
Bahia where 42 cases were classified as GBS and five were diagnosed as other neurological conditions. Among
the patients with GBS, 62% (26/42) reported symptoms consistent with Zika virus infection preceding the onset
of the neurological symptoms [23].

- Venezuela: media quoting the president of the Venezuelan Society of Infectious Diseases reported 15 cases of
GBS in Sucre state preceded by an Zika-like acute febrile illness [24]. Other cases of GBS possibly associated
with Zika virus infection are being investigated in Bolivar, Portuguesa and Capital District [24]. On 12 January
2016, media quoting the “Red Defendamos la Epidemiologia” reported an increase in GBS in several states during
the past two weeks among patients who presented in the preceding days with an acute febrile illness of short
duration including rash, myalgia and arthralgia compatible with a Zika virus infection. This corresponds to a 1.3
and 2.1 fold increase in cases of GBS compared to the national baseline [25].

- El Salvador: from December 2015 to 6 January 2016, 46 cases of GBS were notified to Ministry of Health [26]
of whom 2 died. Most cases were reported from the departments of San Salvador and La Libertad [26]. Of 22
cases investigated in December 2015, twelve (54%) reported a febrile illness with rash from 7 to 15 days before
onset of GBS symptoms. The most affected age group was between 20 to 59 years. According to PAHO/WHO,
El Salvador is reporting 14 cases of GBS per month on average (169 cases per year), however, there were 46
GBS cases recorded between 1 December 2015 and 6 January 2016, of which 2 died [13]. Media quoting El
Salvador Ministry of Health reported 62 GBS cases from 1 December 2015 until 12 January 2016 challenging the
intensive care capacity of one of the main hospitals in the country [27]. The Minister of Health quoted by media
reported 12 cases of GBS hospitalised in intensive care units (ICU) in the Medico Quirurgico ISSS Hospital (San
Salvador) during the past two months, compared to an annual mean of 10 to 14 GBS cases per year [27].

- Martinique: On 15 January 2016, public health authorities reported a first case of GBS possibly associated with
Zika virus infection. The patient was admitted to an ICU [28].

Zika virus genetics

There are two lineages of Zika virus, the African lineage and the Asian lineage [29-31]. Phylogenetic studies indicate
that the virus spreading in the Americas is most closely related to the virus from the Asian lineage isolated in French
Polynesia in 2013-2014 [32] . Presently, only two full genome sequences of Zika virus from Brazil and Suriname
have been published [32]. Molecular analysis of the Zika virus isolated from the travel-related case diagnosed in
Finland ex Maldives in June 2015 showed that it too belonged to the Asian lineage [12].
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Recent preliminary findings from molecular investigations of 17 whole genome sequences in the public domain
stressed a possible change in the fitness of the Asian lineage through an adaptation of the NS1 codon usage. The
researchers suggest that these modifications may have an impact on viral replication rates and viral titres in
humans. The authors also reported structural and immunological similarities in the NS1 antigen between Zika and
dengue viruses. Both preliminary findings should be further studied and verified on larger whole genome panels
[33].

ECDC threat assessment for the EU

Zika virus disease typically produces mild and self-limiting symptoms. The proportion of asymptomatic infections
may be as high as 80%. This, paired with limitations in the diagnostic capacity, means that only a small fraction of
Zika virus infections are likely to be laboratory confirmed. Monitoring of epidemic expansion and intensity of
transmission through laboratory reports is likely to be unreliable. The definition of microcephaly is not standardised
and the distribution of occipito-frontal circumferences (OFC) varies with ethnicity, sex, age, and gestational age.
OFC alone, particularly its milder forms, is a poor predictor for intellectual deficits. Microcephaly should be evaluated
in the context of a child's other body measurements and the OFC of its parents.

It is difficult to assess the significance of the increase in the incidence of microcephaly in Brazil in the absence of
the number of births in the affected areas in the affected time periods. Further, the increased awareness about the
possible link between intra-uterine Zika virus infections and microcephaly and the changes implemented in the case
definition will influence the number of notifications compared to background rates.

Risk of Zika virus importation and transmission in the
continental EU

Travel-associated cases of Zika virus infections have been reported in the EU in the past (see Annex 1). However,
EU Member States are not required to report Zika virus infections to ECDC and the data do not reflect the true
number of cases diagnosed in the EU/EEA. As the Zika virus epidemic continues to spread in the Americas and
Caribbean, and the awareness of the risk of infection increases among clinicians and travellers, the number of
reported travel-related Zika virus infections is expected to increase in the EU. As an example, the Netherlands
recently reported six cases returning from Suriname [34].

The Aedes albopictus mosquito species is established in many parts of the EU, primarily around the Mediterranean
[35]. Onward transmission from imported cases within the continental EU is possible because Aedes albopictus is a
competent vector for the transmission of Zika virus, even though this has not been confirmed for European
mosquito populations yet [36,37]. The risk of transmission of Zika virus infection is extremely low in the EU during
winter season as the climatic conditions are not suitable for the activity of Aedes albopictus mosquito. The capacity
of European populations of Aedes albopictus to transmit Zika virus is not known but is anticipated and should be
assessed.

Risk of Zika virus importation and transmission for EU
Overseas Countries and Territories, and Outermost Regions

The epidemic is currently spreading in Americas and Caribbean, but widespread transmission is not yet reported in
the latter. Because Aedes aegypti mosquitoes are present in the EU Overseas Countries and Territories (OCT) and
Outermost Regions (OMR) in the Americas and the Caribbean, it is expected that local transmission will occur once
the virus is introduced. The risk of spread is significant but will depend of environmental conditions, early detection
of cases and subsequent vector control activities.

Other EU OMRs and OCTs on other continents where mosquito vectors are present such as La Réunion, the Azores,
the Canary Islands and Madeira are at risk of establishment of local transmission should the virus be introduced.
Madeira is of concern because of the close relationship with Brazil and Venezuela where Zika virus is currently
circulating, the presence of Aedes aegypti, and the 2012 dengue epidemic which demonstrated the favourable
conditions for vector-borne outbreaks.

Risk of Zika virus infection for travellers to affected regions

The spread of Zika virus infections in the Americas and in the Caribbean constitutes a significant development in the
epidemiology of this emerging vector-borne disease. Travellers to countries with competent vectors and circulating
Zika virus are at risk of becoming infected through mosquito bites.

Risk of microcephaly and other congenital central nervous
system malformations
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To date, health authorities have reported eight adverse pregnancy outcomes and/or other congenital CNS
malformations with laboratory confirmation of Zika virus in amniotic fluid, placenta or foetal tissues. In addition,
information on six cases of Zika virus detection in new-borns from the Paraiba State with partly severe congenital
malformations has been recently published. All fourteen reported cases have history of exposure in Brazil.

After performing a retrospective analysis following the alert from Brazil, the health authorities of French Polynesia
reported an increase from an average of one case annually to 17 cases of CNS malformations in foetuses and
infants during 2014-2015, following a Zika virus outbreak in 2013-2014.

No cases of microcephaly or other CNS malformations potentially related to Zika virus have been reported from
other countries of Americas and Caribbean affected by Zika virus outbreaks. However, autochthonous transmission
of Zika virus did presumably not start before the last trimester of 2015 in most of these countries, and the
prospective monitoring of congenital malformations will support the evaluation of the association with Zika virus
infections.

In summary, the evidence regarding a causal link between Zika virus infections during pregnancy and congenital
CNS malformations is growing, although the available information is not yet sufficient to confirm it. The definitions
of suspected cases applied in the epidemiological surveillance protocol for Brazil are broad and will capture many
healthy children who are within the normal variation as well as children with medical conditions that are unrelated
to Zika virus infections. The cases identified with the surveillance protocol will need to be further investigated and
assessed, and many will have to be followed over time. It is expected that many of the suspected cases will be
reclassified and discarded. So far, no results have been made public from the epidemiological studies that reportedly
are ongoing and may substantiate or disprove the association between intra-uterine Zika virus infections and
congenital lesions in CNS.

Risk of Guillain—Barré syndrome

No new scientific evidence about the association of GBS and Zika virus infection has been published since the ECDC
RRA published on 10 December 2015. Two new countries, El Salvador and Venezuela (according to media), have
reported an unusual increase above the baseline, concomitant with the development of Zika outbreaks in the
country. This observation supports a temporal and spatial association as that seen in French Polynesia.

Risk of Zika virus infection associated substances of human
Ol‘lgln

According to Musso et al., during the last Zika virus outbreak in French Polynesia, 42 of 1 505 (3%) blood donors,
although asymptomatic at the time of blood donation, were found positive for Zika virus genome by PCR, supporting
a potential risk of transfusion-derived transmission [38]. Transfusion-transmitted Zika virus infection has not been
reported in the literature. Media in Brazil reported a case of transfusion-transmitted Zika virus infection in March
2015 from an asymptomatic 52-year-old donor in of Campinas (Unicamp) [39]. Available data suggest that the
transmission of Zika virus is possible through blood donated by viraemic, asymptomatic residents or travellers
returning from affected areas [38,40,41]. Furthermore, a viable virus was detected in semen more than two weeks
after recovery from an illness consistent with Zika virus infection [42]. Possible cases of sexual transmission of ZIKV
have also been reported [42,43]. These data imply a possible risk of Zika virus transmission through semen donated
by an asymptomatic donor during or after Zika virus infection. The transmission of Zika virus through organ
transplantation has not been reported.
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Conclusions and options for mitigation

The spread of Zika virus epidemic in the Americas is likely to continue as the competent vectors Aedes aegypti and
Aedes albopictus mosquitoes are widely distributed there. There is a significant increase in the number of babies
born with microcephaly in the north-eastern states of Brazil, however, the magnitude and geographical spread of
the increase has not yet been well characterised. Despite growing evidence of a link between intra-uterine Zika virus
infection and adverse pregnancy outcomes, a causal link between these events has not yet been confirmed.

The US CDC and the Public Health Agency of Canada have acted on the signal that Zika virus infections during
pregnancy may increase the risk of adverse pregnancy outcomes, and issued travel warnings on 15 and 16 January
2016, respectively. Pregnant women and women trying to become pregnant are advised to consider postponing
travel to the currently affected areas. If travel is unavoidable, they are advised to practise strict preventive measures
to avoid mosquito bites [14,15]. In addition, US CDC published on 19 January interim guidelines for pregnant
women during a Zika virus outbreak [44].

On 15 January 2015, The French Ministry of Health indicated that it will soon communicate on specific measures for
patients and pregnant women in particular those who reside in and travel to affected areas. More specific advice will
be issued for gynaecologists and obstetricians as well as midwives [28].

Due to potential link between Zika infection and neurological and autoimmune complications such as GBS, PAHO
recommended to establish or strengthen surveillance of neurological syndromes for all age groups on 1 December
and reinforced it on 17 January 2016 [13,23]. Further epidemiological studies are required to assess the strength of
the association between Guillain—Barré syndrome and Zika virus infection taking account that dengue fever and
Chikungunya have been associated with such neurological complications, the frequency of occurrence of this
possible neurological impairment and population at risk [44-47].

As neither treatment nor vaccines are available, prevention is based on personal protection measures similar to the
measures that are applied against dengue and chikungunya infections.

In the light of the current disease trend — and the possible association with severe complications — public health
authorities in EU/EEA Member States should consider the following mitigation options:

Surveillance of imported cases

- Increase awareness of clinicians and travel health clinics about the evolution of the Zika virus outbreak and the
affected areas so that they can include Zika virus infection in their differential diagnosis for travellers from those
areas. Fever and/or maculo-papular rash not attributable to dengue or chikungunya infection among travellers
returning from areas currently experiencing a Zika virus outbreak should be indications for further investigation
of Zika virus infection.

- Enhance vigilance towards the early detection of imported cases of Zika virus infection in EU Member States,
EU Overseas Countries and Territories, and EU Outermost Regions, in particular where vectors or potential
vectors are present, in order to reduce the risk of autochthonous transmission.

- Strengthen laboratory capacity to confirm suspected Zika virus infections in the European region in order to
differentiate Zika virus infections from other arboviral infections (e.g. dengue, chikungunya).

- Increase awareness among obstetricians, paediatricians and neurologists in the EU/EEA that Zika virus
infections should be investigated for patients presenting with congenital CNS malformations, microcephaly and
GBS.

Safety of substances of human origin

- Blood safety authorities should consider the deferral of donors with a relevant travel history to areas with active
Zika virus transmission, in line with measures defined for dengue virus. In unaffected areas with competent
vectors for Zika virus, a preparedness plan for prevention and control of outbreaks of Zika virus infection should
cover the continuity of blood supply.

- Tissue establishments for assisted reproduction may foresee a need to defer potential semen donors for 28
days after returning from an affected area, as a viable virus was detected in semen more than two weeks after
recovery from an illness consistent with Zika virus infection.

- As a transfusion-transmitted Zika virus infection may have serious consequences for the health of the recipient
and the existing blood safety interventions have limited preventive capacities, the screening of all donated blood
for the presence of Zika virus RNA by nucleic-acid amplification test (NAT) may be considered necessary in
affected areas. Due to the potential association between Zika virus infection and microcephaly in new-borns,
health authorities in affected areas may anticipate taking the precautionary measures of using Zika virus
negative blood for the transfusion of pregnant women and screening of semen donors/donations for the
presence of Zika virus.

Information to travellers and EU residents in affected areas
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From media reports and information release or epidemiological bulletins published by the Ministries of Health, media
reports as of 19 January 2016, the recent trends can be outlined as follows:

El Salvador, Venezuela, Colombia, Brazil, Suriname, French Guiana, Honduras, Mexico, Panama and Martinique
are currently experiencing an increasing or widespread transmission;

Bolivia, Guyana, Ecuador, Guadeloupe, Guatemala, Paraguay, Puerto Rico, Barbados, Saint Martin and Haiti
have only reported sporadic transmission following recent introduction.

The following options should be considered:

Advise all travellers to affected areas to take individual protective measures to prevent mosquito bites.

Advise travellers that have immune disorders or severe chronic illnesses to consult their doctor or seek advice
from a travel clinic before travelling.

Advise pregnant women and women who are trying to become pregnant, and who plan travel to the areas
experiencing transmission of Zika virus, to discuss their travel plans with their healthcare providers and to
consider postponing their travel to affected areas, especially to areas with increasing or widespread
transmission.

Advise EU citizens who live in areas with Zika virus transmission to take individual protective measures to
prevent mosquito bites. This applies particularly for pregnant women and women who are trying to become
pregnant living in areas with increasing or widespread transmission.

Individual protective measures to prevent mosquito bites should be applied all day long, especially during mid-
morning and late afternoon to dusk, which are periods of highest mosquito activity.

Personal protection measures to avoid mosquito bites should include:

— Using mosquito repellents in accordance with the instructions indicated on the product label. DEET *-
based repellent use is not recommended in children under three months of age.

— Wearing long-sleeved shirts and long pants, especially during the hours of highest mosquito activity.

— Using mosquito nets, impregnated or not, is essential if accommodations are not adequately screened or
air-conditioned.

Travellers showing symptoms compatible with dengue, chikungunya or Zika virus disease within three weeks
after returning from an affected area should contact their healthcare provider and mention their travel.

Pregnant women who have travelled to areas with Zika virus transmission should mention their travel during
antenatal visits in order to be assessed and monitored appropriately.

Information to healthcare providers

Ensure that Zika virus-infected patients in areas with Aedes mosquitoes avoid getting bitten during the first
week of illness (insecticide treated bed nets, screened doors and windows as recommended by PAHO/WHO).

Increase awareness among health professionals who provide prenatal care of the possible association of Zika
virus and microcephaly and adapt prenatal monitoring in accordance with the exposure to the vector.

* DEET: N,N-Diethyl-meta-toluamide or diethyltoluamide, a common active ingredient in insect repellents.
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Annex 1: Zika virus epidemiology (as of 19 January 2016 12:00 CET)

Countries and territories with autochthonous transmission cases of Zika virus 2013-2014

In 2013 and 2014, Zika virus outbreaks were notified in several islands of the Pacific region:

French Polynesia reported an outbreak with 8 750 suspected cases of Zika virus infection, identified by the
syndromic surveillance sentinel network of French Polynesia. There were 383 confirmed cases, and Zika virus
may have been the cause of disease in an estimated 32 000 patients presenting to healthcare facilities
between October 2013 and April 2014 [6].

Further spread to New Caledonia, the Cook Islands and later to Easter Island (Chile) has shown the
propensity of this arbovirus to spread in the Pacific region, outside its usual geographical range in Africa and
south-east Asia [49]. The virus found on Easter Island was closely related to the virus identified during the
French-Polynesian outbreak, and cases were reported until June 2014 [22,50].

Countries and territories with autochthonous transmission of Zika virus in 2015 and 2016

Since January 2015, countries or territories reported autochthonous transmission of Zika virus as follow:

South-America

Brazil: In May 2015, autochthonous transmission of Zika virus was confirmed in the states of Bahia and Rio
Grande do Norte [8]. In a study conducted by the Salvador Health Authorities, twelve health districts in
Salvador City reported 14 835 cases of exanthematous illness between 15 February and 25 June 2015 [9]. The
authors suggest that the outbreak was caused by Zika virus because the number of confirmed dengue cases
did not vary substantially during the period; only 58 cases were diagnosed as chikungunya, and confirmed Zika
virus infections occurred at the same time in other cities within metropolitan Salvador [9,51,52]. A phylogenetic
analysis of serum samples from patients hospitalised in March at Santa Helena Hospital in Camagcari, Bahia,
showed that the identified Zika virus sequences belonged to the Asian lineage and were 99% identical with one
partial Zika virus envelope gene region from a Zika virus isolate from French Polynesia [52]. Zika virus
infections have been laboratory confirmed in 20 states in Brazil since February 2015 (Roraima, Amazonas,
Rond6nia, Para, Mato Grosso, Mato Grosso do Sul, Parana, Sdo Paulo, Rio de Janeiro, Espirito Santo, Federal
District, Bahia, Tocantins, Maranhao, Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco and Alagoas)
[16].

According to preliminary estimates from the Brazilian Ministry of Health, between 440 000 to 1 300 000 cases
of Zika virus infections may have occurred in 2015 in the Brazilian states that have reported laboratory-
confirmed autochthonous cases of Zika virus [53]. As of week 48 2015, the Brazilian ministry of health reported
to PAHO/WHO, 15 650 cases of chikungunya (suspected and confirmed) and approximately half a million
probable cases of dengue to PAHO with the circulation of the four serotypes [54,55].

Colombia: In September, the state of Bolivar reported nine confirmed autochthonous cases of Zika virus
disease. From the epidemiological week 40 of 2015 up to epidemiological week 01 2016, 13 531 cases were
reported, including 776 laboratory-confirmed cases in 28 of the 36 local authorities, 10 837 clinically confirmed
cases from 26 of the 36 local authorities and 1 918 suspected cases from 32 of the 36 local authorities. There is
an increasing trend from the start of the outbreak with a plateau in the last 5 weeks (around 1 440 cases
reported per week). The majority of the cases are reported from the Caribbean Costal areas. Most of the cases
are reported among women (60.9%) and the largest proportion of cases (45.9%) occurs among the 20-39
years of age group. The Ministry of Health has enrolled 560 pregnant women (30 laboratory confirmed, 429
clinically confirmed and 101 suspect cases) in a cohort study [56].

Paraguay: On 27 November, Paraguay reported six confirmed ZIKV infections in the city of Pedro Juan
Caballero, which borders Brazil, after an increase in the number of notified fever cases [57]. On 11 January
2016, health authorities declared a national epidemiological alert for dengue fever, chikungunya and Zika virus
infections [58].

Venezuela: On 27 November, the Venezuelan IHR Focal Point notified seven Zika virus cases, four of which
were confirmed by RT-PCR [59]. On 13 January 2015, media quoting Ministry of Health reported 23 cases in at
least six parishes of Maracaibo and San Francisco [60].

Suriname: On 2 November 2015, the IHR Focal Point for Suriname notified PAHO/WHO of 2 autochthonous
cases of Zika virus infection. Zika strain isolated from a patient early October 2015 belongs to the Asian
genotype and is closely related to the strain that was circulating in French Polynesia in 2013 [32]. On 8 January
2016, media quoting the public health laboratory reported 108 confirmed cases between week 43 and 51 of
2015 [61].

French Guiana: The first imported case was confirmed on 15 December 2015. On 15 January 2016, 15
confirmed autochthonous ZIKV infections were reported [28].
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Ecuador: the Ministry of Health reported that up to 9 January 2016, two confirmed cases of Zika in Quito and
believed to have been imported from Colombia [62]. On 15 January 2016, 5 confirmed autochthonous ZIKV
infections was reported by the authorities [63].

Guyana: media quoting the Ministry of Health reported the first locally acquired case of ZIKV infection on 12
January 2016 [64].

Bolivia: On 19 January 2016, according to a media report, the first local case of Zika virus infection has been
detected [65]. The local health authorities in Bolivia posted a Facebook message regarding the measures taken
[66].

Central America

El Salvador: On 24 November, the IHR Focal Point for El Salvador notified three confirmed autochthonous
cases of Zika virus infection. On 3 December, the media reported 240 cases across the country [67]. On 10
January 2016, media quoting the Ministry of Health reported 3 836 cases across the country, among those 63
pregnant women are being followed-up because the foetuses were diagnosed with microcephaly [68].

Guatemala: On 1 December, the media quoting authorities, reported 17 suspected cases of Zika virus
infection, 14 of which among hospital employees. Blood samples were collected and sent to the US CDC for
analysis [69]. So far, one of the samples has been reported as positive.

Mexico: On 26 November, the Mexican Ministry of Health acknowledged three Zika virus cases, including two
autochthonous cases reported from Nuevo Ledn and Chiapas. The imported case had a recent travel history in
Colombia [70].The Ministry of Health of Mexico reported 13 additional Zika virus cases during the week 52 2015
(9 in Chiapas, 3 in Nuevo Ledn and one in Jalisco) [71].

Panama: On 3 December 2015, the local health authorities reported three autochthonous cases among
residents of the district of Ailigandi, in the north-eastern province of Guna Yala [72]. On 22 December, the
Ministry of Health notified WHO about 95 cases of suspected Zika virus disease in Guna Yala province (Ustupu
and Ogobsugun islands) [73]. On 30 December, media reported 24 confirmed cases of Zika virus in Panama,
and 60 cases under investigation [74].

Honduras: On 16 December 2015, the Ministry of Health of Honduras reported two (2) autochthonous cases
of Zika virus infection [75]. The Secretary of Health has declared an epidemiological alert over the increase of
Zika cases in Honduras, at the same time calling on doctors to be aware of complications the virus can cause.
Media quoting the Ministry of Health of Honduras, reported 116 Zika virus cases, with the most affected
departments being reported to be Paraiso, Choluteca and Valle [76].

Caribbean countries and territories

Martinique: On 21 December 2015, authorities reported the first case of Zika. On 15 January 2015, 47
autochthonous confirmed Zika virus cases were reported and 610 suspected cases are being investigated [28].

Saint Martin: on 15 January 2016, one locally-acquired Zika virus case was confirmed by official authorities
[28].

Puerto Rico (USA): On 31 December 2015, the Puerto Rico Department of Health reported the first locally
acquired case of Zika virus in a resident of Puerto Rico without recent travel history prior to symptoms [77].

Haiti: According to the Ministry of Health, there is autochthonous circulation of Zika virus in Haiti with 5
confirmed cases as of 14 January 2016 [78].

Barbados: On 15 January 2016, the government press agency, quoting the Ministry of Health reported three
cases of ZIKV infection [13,79].

Guadeloupe: On 18 January 2016 France reported through the Facebook account of the Ministry of Social
Affairs, Health and Women's Rights one confirmed autochthonous ZIKA virus case in Guadeloupe [80].

Other countries

Cape Verde: Between the end of September and 6 December 2015, Cape Verde reported to WHO 4 744
suspected cases of Zika virus infection from several municipalities on Santiago Island (Praia, Santa Catarina,
Santa Cruz, Sao Domingos and Tarrafal) as well as others islands, including Maio, Fogo and Boa Vista. The
municipality of Praia reported 81% of the cases (3 845). So far, no neurological complications have been
reported [81].

In the Pacific region, autochthonous cases of Zika virus infection have been reported in 2015 from Samoa
and Solomon Islands (310 cases from February to May), New Caledonia (January to early August), Fiji
(August) and at least one confirmed case in Vanuatu [81-83].
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Maldives: One confirmed case was reported in a patient with fever and rash returning from Maldives to
Finland [12].

Thailand: On 19 January 2016, the Taiwan CDC and media reported a confirmed case of Zika virus in a 24-years
old Thai male, who is a foreign worker. He arrived from Thailand to Taiwan on 10 January 2016. The case has
no recent travel history outside of Thailand and Taiwan [85].

Countries with imported confirmed cases (travel-related)

In the past weeks, several countries without autochthonous transmission reported travel-related case of Zika virus:

USA: On 11 January 2016, CDC confirmed one case of Zika virus infection in a resident from Texas who had
returned from Latin America [86].

Canada: On 9 January 2016, Columbia confirmed one imported case in a resident who had recently travelled
to El Salvador [87].

Germany: In December 2015, German authorities confirmed one case in a German national having travelled to
Haiti [88].

The Netherlands: A confirmed case of Zika virus infection was reported in a 60-year-old, who had returned
from Suriname on 29 November 2015, following a 3-week holiday [89]. RIVM has reported six imported cases
of Zika virus infection from Suriname [34].

Finland: in June 2015, one confirmed case was reported in a patient with fever and rash having travelled to
Maldives [12].

14



Zika virus disease epidemic — 20 January 2016

Annex 2: Summary of the reported congenital
malformations potentially linked to Zika virus infection in
Brazil

Table 1. Characteristics of reported cases of congenital malformation potentially linked with Zika virus
infection in Brazil (as of 18 January 2016)

Date of report

location Clinical findings Laboratory findings
1 17 November 2015  Foetus with microcephaly at ultrasound exams (US) RT-PCR Zika virus positive in amniotic fluid
Paraiba state 30.1 weeks' gestation (Instituto Oswaldo Cruz)

Head circumference <2.6 SD
Observed lesions (US):
- Brain atrophy with coarse calcifications involving the white
matter of the frontal lobes, including the caudate, [19,90]
lentostriatal vessels and cerebellum.
- Corpus callosal and vermian dysgenesis.
- Enlarged cisterna magna

Mother: symptoms compatible with Zika virus infection at week 18-19 of

gestation*
2 17 November 2015  Foetus with microcephaly at ultrasound exams RT-PCR Zika virus positive in amniotic fluid
Paraiba state 29.2 weeks' gestation (Instituto Oswaldo Cruz)

Head circumference < 3.1 SD
Observed lesions (US):
- cerebral hemispheres were markedly asymmetric (severe
unilateral ventriculomegaly) [19,90]
- almost complete disappearance or failure to develop the
thalami
- thin pons and brainstem

Mother: symptoms compatible with Zika virus infection at week 18-19 of

gestation*
3 28 November 2015  Newborn Presence of Zika viral genome in blood and
Ceara state Born the 18 November 2015 (residing Tejuguoca, Ceara State)

tissue samples of the new-born (Evandro

No measurement of head circumference at birth Chagas Institute)

Weight: 945 grams at birth
Died within 5 min after birth [23,91]
Observed lesions (US, 13 Nov 2015): !

- microcephaly (head circumference 190 mm)

- fetal anasarca

- polydramnios
4 5 January 2015 Case: miscarriage, foetus with congenital malformations Positive PCR test for Zika virus on foetal
Rio Grande do Norte Observed lesions: sample in samples of the placenta
state - Congenital malformation (US CDC laboratory) [19]

Mother presented with rash and fever during pregnancy

5 5 January 2015 Case: miscarriage, foetus with malformations Positive PCR test for Zika virus on foetal
Rio Grande do Norte sample [19]
state (US CDC laboratory)
Mother reported rash and fever during pregnancy
6 5 January 2015 Case: Full term baby with malformations who died within 24 hrs after Positive PCR test and
Rio Grande do Norte birth immunohistochemistry for Zika virus on
[19]
state foetal sample
Mother reported rash and fever during pregnancy (US CDC laboratory)
7 5 January 2015 Case: Full term baby with malformations who died within 24 hrs after Positive PCR test and
Rio Grande do Norte birth immunohistochemistry for Zika virus on [19]
state foetal sample
Mother reported rash and fever during pregnancy (US CDC laboratory)
8- 5 January 2015 Cases: six children with microcephaly (head circumference below the Diagnosed with Zika virus infection (no
13 Rio Grande do Norte 10th percentile) of whom: details provided)
state - two with cerebellar involvement on foetal ultrasound (laboratory not reported)
examinations, [19]

- three with brain calcifications,
- one with arthrogryposis.

All mothers reported rash and fever during pregnancy

14 15 January 2016 Case: baby with congenital microcephaly who was born recently on Laboratory confirmation of a past Zika
Hawai (USA) Oahu island, Hawaii. virus infection (no details)
Mother had a probable exposure to Zika virus when she was residing in  (US CDC laboratory)
Brazil in May 2015 (no further details provided)

[20]
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*: Data on courtesy of F.Bozza (MD, PhD, National Institute of Infectious Disease, Oswaldo Cruz Foundation, Ministry of Health, Rio de Janeiro, Brazil)
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