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ASPETOS EPIDEMIOLOGICOS I

= 1° Isolamento
= 1937- Uganda
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Distribution of West Nile virus infection outbreaks among equids and/or birds in the European Union | &%
Transmission season 2019; latest data update 3 Dec 2019

’o
QN
[}

- Qutbreaks among equids and birds
| Outbreaks among equids
Qutbreaks among birds

No reported cases
Not included

ECDC. Map produced on: 4 Dec 2019

-




INTRODUCHO-

ASPETOS EPIDEMIOLOGICOS III

Viruses 2013, 5, 3021-3047: doi:10.3390/v5123021

viruses

ISSN 1999-4915
www.mdpi.com/journal/viruses

Review

Vector-Virus Interactions and Transmission Dynamics of West
Nile Virus

Alexander T. Ciota ! and Laura D. Kramer >+

Lineage 12
- Lineage 10 (Kunjin) .
B Lineage 1¢ (india)

Lineage 2 \
B ineage 3¢ (Rabensburg) |' b
i Lineage 4* {tick isolates) Ia'lf E’
- Lineage 5* (India)

Spanish linsage®

j— Malaysian lineage*

| Serological data only

B Puldtive firmsage

= Flavivirus
= Grupo “Encefalite Japonesa”

JEV, WNV, Murray Valley, Usutu, St.
Louis, Encefalite da Carracga, etc

§ Newrol Newrosurg Prychiairy 2000;68:405415

NEUROLOGICAL ASPECTS OF TROPICAL DISEASE

Japanese encephalitis
“Tom Solomon, Nguyen Minh Dung, Rachel Kneen, Mary Gainsborough,
David W Vaughn, Vo Thi Khanh

Fagure | Map showing approcimate global distribution of major newratropic flavevirures; JE=Japanese encephalivis; MVE=Murray valley encephalitss
WN=Wist Nie; WIBE=Western ack-borne encephalives; FETBE=Far Bastern tick-borne encephalis; Li=Lowping I8 warus; SLE=St Lows m(.epﬁq.l’m;

l‘



INTRODUCRO-
ASPETOS EPIDEMIOLOGICOS IV

-

----------------------------

Flaviviridae
121 Zika Virus

[ Japanese encephalitis virus
[ Yellow fever virus

3 West Nile virus

[ saint Louis encephalitis virus
= Tick-borne encephalitis virus
3 pengue virus




V-4

DIAGN(

= Sangue e LCR
= PCR (RNA)
= 1° dia de febre

= Até 2-3 semanas depois do inicio dos
sintomas

= Viremia mais prolongada em
imunodeprimidos (até 2-3 anos)

= Serologia
= ELISA
= IFA
= Hemaglutinag¢ao
= Neutralizag¢ao
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MANIFESTACOES CLINICAS

= PI:2 a 14 dias = Formas clinicas graves (0,5-1%; > idosos;
alcoodlicos, d. crénica e imunode rimidos, 50% c/
= Frequentemente sub-clinicas (70-80%) sequelas posteriores; 6-25% Mortalidade)
= SNC
Lo - 200
Sintomatologia inespecifica (20-30%) . Encefalites
= Auto-limitadas (até 1 semana) * Meningite
= Febre = Mielite
= Cefaleias = Poliradiculopatia
= Mialgia = Doencas do Movimento (Parkinson-like, etc)
- Artralgia = Sindroma de Guillam Barré

= Anorexia = Sindroma de Disautonomia

= Astenia, Adinamia

= Rash cutaneo maculopapular
= Poliadenopatias

= Dor ocular

= Nauseas, Vomitos, Diarreia

= Hepatite

= Pericardite

= Pneumonite

= Epilépsia
= Coma
= Mais raramente
= Nevrite Ocular, Vitrine, Corioretinite
= Miocardite
= Pancreatite
= Rabdomiélise
= Diabetes insipida

= “Pos-WN Syndrome”- Miastenia Gravis, Encefalopatia
auto-imune, etc.
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DOENCA NEUROINVASIVA:
IMAGIOLOGIA

SYSEBCMR 1234

Figure 3. Axial T2-weighted brain magnetic resonance image of a patient with West Nile virus encephalitis and severe tremor and
parkinsonism, displaying increased signal in the basal ganglia (*) and posterior thalami (A)
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VARIANTES DA DOENCA NEUROINVASIVA I

/Movement
Disorders

REVIEW

CLINICAL PRACTICE

Spectrum of Movement Disorders
in Patients With Neuroinvasive West

Nile Virus Infection

Abhishek Lenka, MD, PhD,"*

Anuja Kamat, MD? and Shivam Om Mittal, MOD®

REVIEW

MOVEMENT DISORDERS IN NEUROINVASIVE WNV

TABLE 4 Studies that have reported parkinsonism in patients with West Nile virus infection

Author, Year, Subjects Other Involuntary
Reference (age/gender) Movements MRIfCT Outcome
Sejvar 11 in a cohort of Myoclonus and tremor Imaging abnormality Parkinsonism persisted
et al. 2003™ 16 (WNM, 5; WNE, 8; Correlated with in 5/11 patients
AFP, 3) parkinsonism in
2 patients
Robinson 71/female Nil Normal Recovered within
et al, 2003" 3 weeks
81/female Intention tremor, Normal Resolution of symptoms
myoclonus by sixth day
Pepperell 2 in a cohort of Details NA NA NA
et al. 2083% 64 hospitalized
patients
Burton et al. 72/male Nil Normal (CT) Resolution of symptoms

2004%
Kleinschmidt-

DeMasters

et al. 2084

s&/male (s/p: liver
transplantation)

61/male (s/p: lung
transplantation)

Postural and intentional
tremor, myoclonus

Postural and intentional
tremor, myoclonus

Signal changes in left
hippocampus

wWhite-matter changes in
subcortical area

in weeks
Died after & months

Resolution of
parkinsonism after
few months

MRI, magnetic resonance imaging; CT, computed tomography; WNM, West Nile meningitis; WNE, West Nile encephalitis; AFP, acute flaccid paralysis;

s/p, status post.




VARIANTES DA DOENCA NEUROINVASIVA II

Table 4. Clinical characteristics of patients with West Nile virus—associated acute flaccid paralysis compared with patients with typical
Guillain-Barré syndrome (25-27)"

RESEARCH

Acute Flaccid Paralysis and West
Nile Virus Infection

James J. Sejvar,* A, Arturo Leis,t Dobrivoje S. Stokic,t Jay A, Van Gerpen,§
Anthony A. Marfin,* Risa Webb,§ Maryam B. Haddad,* Bruce C. Tierney,* Sally A, Slavinski,§
Jo Lynn Polk,t Victor Dostrow,T Michael Winkelmann,t and Lyle R. Petersen*

Characteristic West Nile virus-associated flaccid paralysis Guillain-Barré syndrome

Timing of onset Acute phase of infection 1-8 weeks after acute infection

Fever and leukocytosis Present Absent

Weakness distnibution Asynunetnic: occasional monoplegia Generally syiumetnic: proximal and distal muscles

Sensory symptoms Absence of numbness. paresthesias, or Painful distal paresthesias and sensory loss

sensory loss: occasional myalgias

Bowel/bladder involvement Often present Rare

Concwrent encephalopathy Often present Absent

CSF profile Pleocytosis and elevated protein No pleocytosis: elevated protein
(albuminocytologic dissociation)

Electrodiagnostic feamires Anterior homn cell/motor axon: reduced/absent Demyelination: marked slowing of conduction velocity:

CMAPs. preserved SNAPs: asymmetric denervation conduction block. temporal dispersion: reduced SNAPs

ACSF, cersbrospinal fluid: CMAPs, compound muscle action potentials; SNAPSs, sensory nerve action potentials.

792 Emerging Infectious Diseases « Vol. 9, No. 7, July 2003
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ETIOPATOGENIA
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Figure 1. West Nile virus (WNV) neuroinvasion and neuropathogenesis.
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WNV replication in the peripheral organs and the blood cells, such as neutrophils and monocytes,
generates viremia in the blood circulation that may lead to infection in the CNS. WNV infection in the
CNS can result in meningitis, encepha]itis, and acute flaccid paralysis, including WNV poliomyelitis.
The possible mechanisms by which WNV enters the CNS include: @ WNYV infection induces the
expression of TNF-a, MIF, MMP9, ICAM-1 and Opn, which directly or indirectly increase the
permeability of the BBB allowing the virus to penetrate to the CNS; @ WNV may infect endothelial
cells in the cerebral microvasculature, from which progeny viruses may be released into the CNS;
@ WNV may enter the CNS from infected olfactory bulbs via olfactory neurons; @ WNV-infected
leukocytes, such as neutrophils via a “Trojan horse” transport of WNV to the CNS; and & WNV may be
transported to the CNS through the infected peripheral nerves. In the CNS, WNV may infect neurons,
microglia, and astrocytes producing cytokines and chemokines and leading to inflammation, neuron
apoptosis and necrosis. Some molecules including IL-2, TL-6, IL-12, GM-CSF, TFN-y, IP-10, S100B,
IL-17A and OPN, remain persistently elevated in the blood for months after clearance of WNV from
the body, which can lead to a post-infectious pro-inflammatory state that may promote autoimmune
diseases, such as myasthenia gravis. The illustration was created in Biorender.com.




FATORES GENETICOS DE SUSCETIBILIDADE I
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West Nile Virus: Biology, Transmission, and Human Infection
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TABLE 2 Genes and corresponding SNPs important in human WNV infection

Genels)
OASL

CCRS

0OAS1
IRF3, MX1, OASL

RFCI, SCN1A, ANPEP

SNP(s)

13213545

A32 deletion

rs10774671

52304207, rs7280422,
a3 137742

6, rs2298771,

25651

Comparison groups (n)
WNV ' cases (33) vs healthy controls (16)

WV 05 (395) vs WNV™ (1.463)
WNV™ ) vs healthy controls (1,318)
WV cases (624) vs WNV (422}

WY cases (501) vs healthy controls (552)

Symptomatic cases (422) vs asymptomatic
cases (331)

Severe W cases (560) v mild WNV cases
(450)

Study results

Associated with increased susceptibility o
WNV infection

Increased risk of symptomatic WNV infection

Increased risk of symptomatic WNV infection

Mot a risk factor for WNV initial infection;
associated with symptomatic WNV
infaction

A risk factor for initial infection with WNV

Associated with symptomatic WNV infection

Associated with neuroinvasive disease in
patients infected with WNV

Reference
236
[

13
114

640 cmrasm.orng

Clinical Microhiology Reviews
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CCRS5 Deficiency is a Risk Factor for Early Clinical Manifestations

of West Nile Virus Infection, but not for Infection per se

Jean K. Lim1P David H. McDermott!, Andrea Lisc:a:'zP Gregory A. Fc'sterg’P David Krysztof3,
Dean Follmann4, Susan L. Stramerg, and Philip M. Murphy
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Figure 2
Assocation of CCRIA ST homozy gosity and West Mile vimis-related symaptoms. (A) The

mmmber of symptoms reported among WINW+ cases and WINWV— controls was averaged (==SEMD)
according to CCRS genotype. An unpaired f-test was used to calculate sizmificance of the
difference between CCRSA I homozygotes wersus OCRSA 22 heteromygotes and OCRS wald-
type ndividizals. +, CCRS wild-type allele; A2 (CCRIAIZ allele. (B) CCR5A 32 homosygons
frequency among W+ cases or WINW— controls with 0 symptoms was compared to
individuals reporting =1 symptones. (C) The predicted probability curve (solid line) along with
wpper and lowrer 95% confidence intervals (dotted limes) of OCRSA I homozygotes 1s plotted
as a fumcticn of the mmmber of symoptoms.
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West Nile virus
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M. J.Alves! | J. M. D. Pogas?/ T. Liz!
F.Amaro*/ L. 76-1¢' / H. Oséirio*

* Centro de Estudos de Vactores ¢ Doengas
Infeceiosas Dr. Francisco Cambeoumac | hstituso
Macional de Sade Dr, Ficzedo Jarge

* Centro Hospizalar d Setizbal, Hospital
S, Bernarda EFE

Cerrespondéncia:

M) Abves.

CEVOUISA bv. Liberdade, 5

2365575 hguasde Moura
Telefones: 265 912 222 - 265 938 250
Fan: 265 912 155

emai m joa.abves @insa. min-saude.pt

/ Resumo

0 virus West Nile (WN) é um flavivirus transmitida por mosquitos e agente
etioldgico de febre 2 de doenga neuroinvasiva. 0 virus WN mantém-se na natureza
em ciclos enzofiticos que envolvem mosquitos ornitofilicos, como vectares
primérios, e algumas espécies de aves como reservatdrio primario.

A'sua presenta em Portugal é conhecida, surgindo esporadicamente alguns casos
de infecgdo em equinos e humanos. Em 2010 foi identificado um caso humano na
regiao sul de Portugal, tendo sido o Unico casa b tado em toda a época
de actividade de mosquitos nesse ano.

Neste caso paciente apresentava quadro febril com hiperpirexia muito irregular,
porvezes com calafrios e picos de febre superiores a 39°C, cefaleias, mialgias,
adinamia e asteniaacentuada, adenomegalias volumosas e dolorosas na regido
cervical, assim como exantema eritematoso difuso com maior express3o no
tronce. Os exames aboratoriais identificaram seroconverséo de anticorpos IgM
contra o virus West Nile.

Palavras-chave: virus West Nile; sindrame febril; zoonoses.
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B IMPORTENCIE DA VICILANCIA ENTOMOLOGICH II-
NA EUROPH

& Table 69: Summary of WNV infection statistics related to humans, birds and equidae, EU, 2014-2018
eCcocC EFSA Data
SCIENTIFIC REPORT e e 2018 2017 2016 2015 2014 source
Humans
APPROVED: 13 Nawember 2019 Total number of cases 1,605 208 240 128 78 ECDC
ok 102903/ efa 20195918 Total number of cases/100,000 population 038 005 006 003 0.02 EDC
(notification rates)
The European Union One Health 2018 Zoonoses Report Number of reporting MS 26 26 26 26 24  ECDC
European Food Safety Authority and European Centre for Disease Prevention and Control Infection acquired in the EU 1,567 205 227 122 76  ECDC
(EFSA and ECDC) Infection acquired outside the EU 24 2 4 0 2 ECDC
Unknown travel status or unknown country of 14 1 9 6 0 ECDC
Abstract infection
This report of the European Food Safety Authority and the Europesn Centre for Disease Prevention -
and Control presents the results of zoonoses monitoring activities carried out in 2018 in 36 European Animals
niries (28 Member States (MS) and & non-MS). The first and second e T
Seteiond o musg e ettt gt e Total number of outbreaks notified by MS in ADNS 315 84 173 92 31 ADNS
(EU) trend for confirmed human cases of these two diseases was stable during 2014-2018. The Total number of MS notified outbreaks to the 12 7 5 6 4 ADNS
prop of human sal is cases due to Salmonedla Enteritidis was at the same level in 2018 as ADNS
in 2017. OF the 27 reporting MS, 16 met all Salmonella reduction targets for poultry, whereas 11 MS
failed meeting at least one. The EU flock prevalence of target Salmonefla serovars in breeding hens, Birds
laying hens, lwulﬁsmdﬁumngmrkfvsdﬂnmdmngmmmszkdnm
mev‘i atmone Conf;u's from G potent Ml for ;LC:E'EM afﬂ““:h Dr::ﬂf tested Number of units tested 14,216 11,525 8,258 8,594 10,246 EFSA
operators. Shiga twdr-producing Escherichéa cofl (STEC) infections in humians were the third most Number of units positive for IgM by ELISA 1 0 0 0 _* EFSA
reported zoonosis in the EU and increased from 2014 to 2018. Yersi the fourth p L
f..“'&"'ﬂ..enﬂy reported 20000 in humans in 2018 with a stable. trend in 2014 2018, The number Number of units positive in PCR 425 93 75 74 _* EFSA
of reported confirmed listeriosis cases further increased in 2018, despite Listeria rarely exceeding the Number of countries reporting surveillance/ 11 8 4 7 7 EFSA
EU food safety limit tested in ready-to-eat food. In total, 5,146 food- and waterborne outbreaks were .
reported, Salmonella was the most commonly detected agent with 5. Enteritidis causing one in five monitoring data
utbreaks. Samonelt nd egg produdts was the highest risk agmwom Ala P
3f hamren Went Nkav':;‘??s," 599“5 "ﬁm 2018, The: report further pai. "f“';“mr; Number of outbreaks notified in ADNS 22 0 0 0 0 ADNS
tuberculosis, Brucelfa, Trichinelfa, Echinocoocus, Toxoplasma, rabies, Coxiefla burnetif (Q fever) and Number of countries notified outbreaks to the 6 0 0 0 0 ADNS
tularaemea. ADNS
@ 2019 European Food Safety Authority and European Centre for Disease Prevention and Control.
Equids
Keywords: Campylobacter, Listera, food-bome outbreak i ol Number of units tested 13,785 11,670 9,751 12,619 13,751 EFSA
200N0SES Number of units positive for IgM by ELISA 393 110 189 65 12 EFSA
Number of units positive in PCR 7 1 2 0 0 EFSA
European G 1 .
1on mumber: 201 Number of countries reported data to EFSA 12 12 9 9 12 EFSA
Number of outbreaks notified in ADNS 292 84 173 92 31 ADNS
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Figure 1. Flavivirus infection cycle and mechanisms of mAb neutralization and enhancement. The entry
of flaviviruses into host cells is initiated with the attachment of the E protein with its receptor on the
target host cell, which leads to endocytosis of flavivirus virions (A). The low pH in the endosome
triggers the fusion of the viral envelope with the endosomal membrane, releasing the viral genome to
the cytoplasm where viral replication and assembly occur (A). MAbs can neutralize flaviviruses by
blocking viral attachment, endocytosis, or membrane fusion (B). MAbs can eliminate flavivirus-infected
cells through antibody Fc effector functions such as complement dependent cytotoxicity (CDC) (C)
and antibody-dependent cell cytotoxicity (ADCC) (D). Some non-neutralizing or subneutralizing
anti-flavivirus mAbs can enhance viral infection in Fc receptor-expressing cells via the mechanism of
antibody-dependent enhancement (ADE) (E).
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Fig. 7 Estimated prevalence of West Nile Virus infections in the blood donor population (per 100,000) by districts for 2014 (a) and for 2025 (b)
Note: The prevalence of infection in the (donor) population was calculated based on the European Up-Front Risk Assessment Tool (EUFRAT)
developed by ECDC [49]
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Geographical area Main vectors Maternal risk Antenatal consequences of mother-to-child Perinatal c es of mother-to-
transmission child transmission

Dengue virus Tropical and subtropical  Mosquito Docwmented risk of severe  Transmission documented; increased fetal lossesin+ Docemented, incidence unknown; severe

(DEMNV) areasworldwide (Aedes spp) infection; ineased riskof  the first half of pregnancy (data from multiple neonatal infection with sepsis-like
haemarrhagic feverjshock  cohorts, substantiated by a meta-analysis)™ ™ symptoms and acute respiratory distress
syndrome comparedwith reported in case reports™®
non-pregnant women of
reproductive age

(odds ratio 3-38, 95% 01
2-10-5-42)57*

Asia, Australia Maosquita Nodata Transmission documented and severe; incidence Nodata
encaphalitis virus (Culex spp) unkniown; fetal losses documnented anly in maternal
{JEV) nfections ocourming <22 weeks of gestation™
b . d I f I d I Kyasanur Forest  Asia (Middle East. India.  Tick MNodata Nodata Nodata
. ! ) '
Arboviruses and pregnancy: maternal, fetal, and neonata diessevivs  southess andwestem  (Haemophals
(KFDV), Alkhurma  Asia) 0
. . haemarthagic
effe cts Lancet Child Adolesc Health 2017; . —
= Review o
. . . . sy - . Murray Valley Australia, Papua Mew Mosquito No data No data Nodata
Caroline Charlier, Marie-Claude Beaudoin, Thérése Coudere, Olivier Lortholary, Marc Lecuit encephalitisvirus  Guinea (Culex spp)
(MVEV)
Arboviruses are an expanding public health threat, with pregnant women facing unique complications from arbovirus Powassanvirus  North America Tick (xodes spp) Nodata Nodata Nodata
infections. These infections, such as dengue and Crimean—Congo haemorrhagic fever, can be more severe in pregnant saint f‘i_‘t‘_ ) 'émi';_a (Northand E‘éch“‘“‘ No data No data Nodata
. . . . . . . encephalitis virus entral) wex spp
women than in the general population. Vertical transmission is reported for many arboviruses and can severely affect (SLEV) ’
pregnancy outcome. Indeed, arboviruses—particularly flaviviruses and alphaviruses—are associated with increased Tick-borne Northem Europeand  Tick (lxodes spp)  No data Nodata Nodata
risks of fetal loss and premature birth. Arboviruses can be teratogenic, as is the case for Zika virus and Venezuelan :;:Ea:‘"i““"“‘ ;“::f“‘rsi‘ [i":ﬁbe't
. s e . . . P . . . . ending from eastern
equine encephalitis virus. Finally, intrapartum transmission can result in severe neonatal infections, as is true for Frermale)
chikungunya virus. Although the global burden of arboviruses is well recognised, few studies have provided data on WestNilevirus  Waorldwide, most Mosquito No data Transmission documented: extremely rare; one case  Uncertain; two caseswith encephal s that
arbovirus infection specifically in the context of maternal and child health. Epidemiological and clinical studies are (WNY;also prevalentinAmerica  {Culex spp) of congenital choriaretinitis and encephalitis after  developed 6-10 days after birth (maternal
h fi ded b he burd f arbovi infecti duri ) d . e th . . knownas Kunjin - and Africa, low maternal infection at 27 weeks of gestatio symptoms 21-6 days before delivery. no
therefore needed to better assess the burden ol arbovirus infections uring pregnancy an to improve the prev ention wvirusinOceania)  prevalence in Europe significant increase in fetal losses or adverse documentation of viral infection at birth)®
and clinical management of these viral infections. In this Review, we analyse the information available and identify long-term neurological outcome in US cohort one casewith transient rash at birth and
. . g H itive Il er (materna
gaps in knowledge that require further assessment. studes positive gl 1 month later (maternsl
symptoms at birth)
Yellow fevervines  Sub-Saharan Africa, Mosquito Nodata Transmission documented; extremely rare; Documented, probably extremely rare;
(YFV) South America [Aedes sppar #two cases of fatal and maternal infection at one report of fatal neonatal infection
Haemagogus 4-5 months of pregnancywith lesions compatible  (maternal symptoms onset 3 days before
=pp) with yellow fever wirus in the fetuses? delivery)®
Zikavirus @IV}  South Pacific area Latin - Mosquito - Transmission documented; incidence of 1-13% brain - Documented; probably extramely rare;
America, Caribbean, (Aedes spp) abnormalities at birth,®* teratogenic according to. two French Polynesian case reports of
USA (Florida and Puerto multiple case reports and case seri possible perinatal transmission

Rico) microcephaly and other brain lesions; (one asymptomatic, one with mild rashy¥
lesicns:* prematurity or fetal losses;® organogenesis

andweight usualy preserved.® and impaired

postnatal nevrological developmentwith poor

cranial growth, irritability, pyramidal or

extrapyramidal symptoms and epilepsy™

-~

Miscarriages refer to fetal losses before 28 weels of gestation. Stillbirths refer to fetal losses at 28weeks of gestation or later.

Table 2: Classification. I risk, and co f mother-to-child jissi f major Flaviviridae viruses
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West Nile virus illness Uninfected women
N=128 N=125 p-Value

Presence of umbilical cord blood WNV antibody?

IgM negative 28 -
1gG negative - 25
Gestational age at birth. weeks (mean = SD) 386=19 386=11 0.924
=, HHS Public Access e L
. ive birt 2 5 !
Author I’IlEIIlUSCI”lpt Neomaral death ) 5 000
c = s . . . ) eonatal dea i
Birth Defects Res A Clin Mol Teratol Author manuscript: available in PMC 2016
September 01. APGARD median (range)
Published in final edited form as: 1 min EG-9 (19 0377
Birth Defects Res A Clin Mol Terarol 2016 August : 106(8): 716-723. doi:10.1002/bdra.23523. 5 min 9(8-10) 0(7-9) 0472
] ) Birth weight ® am (mean = SD) 3384 £374 3501 (= 515) 0365
Prospective Study of Pregnancy and Newborn Outcomes in Birth 1ongh, o (mean D) P o1-24 o0
Mothers with West Nile lliness during Pregnancy Birth head circumference. cm (mean = SD) 343212 344220 0.982
. ) Small for gesratioualageb 0 0 1.000
Gabriella Pridjian'"", Patricia A. Sirois, Scott McRae', Alison F. Hinckley?, Sonja A. E—
) espiratory distress 2 2 1.000
Rasmussen?, Patricia Kissinger', Pierre Buekens', Edward B. HayesZ, Dan O’LearyZ, : — . ; e
Stephanie KuhnZ, Kenneth F. Swan', Xu Xiong', and Dawn M. Wesson' Signs of infection at birth '
Tulane University, New Orleans, Louisiana Hearing test passedd 2 3 1.000
; mainrE 1 (pyloric stenosis) 0 0.481
2Centers for Disease Control and Prevention, Fort Collins, Colorado Birth efects major
Birth defects-minor 1 (umbilical hernia) 1 (patent foramen ovale) 1.000

3Centers for Disease Control and Prevention, Atlanta, Georgia
Newborns from WNV illness mothers not tested for I2G: newborns from uninfected mothers not tested for IgM.

b . . . . .

A preterm birth with neonatal death not included; two missing WNV group birth weight entries.
c ) ) . . )

Includes sepsis. pneumonia. seizures. skin rash, thrombocytopenia. cataracts.

d.[\vo missing entries in each group; one in the WNV illness group because of neonatal death.

-

e'['he mother of the child with pyloric stenosis also had hypertrophic pyloric stenosis.

IgG. immunoglobulin G; IgM. immunoglobulin M: WNV, West Nile virus.
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HHS Public Access

Author manuscript
Paediatr Perinat Eprdemiol. Author manuscript; available in PMC 2019 July 01.

Published in final edited form as:
Paediatr Perinat Epidemiol 2018 July : 32(4): 358-368. doi:10.1111/ppe.12478.

Breast Milk Transmission of Flaviviruses in the Context of Zika
Virus: A Systematic Review

Table 1b

Cases of possible, probable, or confirmed transmission of a flavivirus or flaviviral vaccine virus by breast feeding

Mstyrest FCR Period of Infant
[ ]

a pen Muteroat srolsgy npoenn 1o
Cone Mumbar . mokrad et (e port masend powatially Tafust PCR asn pis Tafustsersbogy
A S oater leciaeuctar csatamiistd -t 2 ety ey ps st
Ausher mimlien brest treding B LT ———) I s revsin Tntunt's Sineos saset wnser) st paer)
2k Virwa
Com | D lED it Mt peported Dape3-4 Mt repered Asymaplomatiz a7} . Butire Hiotpeporied
2 15
Cued Dar 1 AD - Mt reported Dapat-1 Hutoeponed Durt M---t“;z;b. Ut Matrsponad
Bishem 201718 Sgle Cuse ~Msath § 4D -t Mt peported Ly Yot wplisabls FS— Aot 30 . Cine Mstreporied
Deague Viras
Sirgle Coms Dy 20 Wiowds 3-8 Ighae 0 0 () Depad-s roR- Dig6 R TgMe 1}
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Ereonke of motber b _ " et
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Table 1a

Detection of flaviviral ibonucleic acid (RNA) and vimus in human milk

Case Number for cases with ENA detected (day: pos: maternal Virus cultured (days po:t

Author flaviviral RNA detected illness onzet) maternal illness onset)
Zika Virus
Besnard 2014%% (n=2) Case 1 Yes (5) Mo (5)

Case 2 Yes (53 HNo (3)
Dupont-Fouzeyrol 201616 Single Case Yes (43 Yes (4)
Cavaleanti 20177 (n=4) Case 1 Yes (33 Yes (3)
Blohm 2017'% Single Case Yes (3} Vs (3)
Setello 20177 Simgle Case Yes (145_13_31} :(14&1_32)

Dengue Virus

Barthel 201320 Single Case Ves (6.8) Yes (6,8)

Armragain 2016%! (n=12) Case 1 Yes (33 Ho(3)
Case 2 Yes (2-10) Mo (2-10)
Case 32 Yes (1,3-T) Mo (1,3-T)
Case 49 Yes (4.6-8,10) Mo (4,6-8.10)
Case 57 Yes (7-9.12) N (7-9.12)
Case 67 ez (2-11,14) Mo (2-11.14)
Case 79 Yes (33 Ho (3)
Case 87 Tes (1-6) o (1-6)
Case 97 Yes (53 Ho (%)

West Nile Viruz

CDC 20022 Single Case Yes (6) Vo (8)
Hinckley 20075 (z=45) Case 1 Yas (50"') Mot attempted due to low viral load

Caze 2 Yas (?OJ'J Mot attempted due to low viral load
Paisley 2016 (n=9) Case 19 Equivecal (Mot reported) Not reported

EMNA= nbonucleic acid,
*
Diay 0 considered day of maternal illness onset unless otherwise indicated,

a . . L R
case number assigned differs from the case number reported in cited study due to excluded cases,

b .
Colostrum sample
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Table 1. Impacts of climatic variables as drivers in the epidemiology of WNV.

dimatic variable impacts on the epidemiology of WNV

temperature

precipitation

(contradictory

findings)

relative humidity

wind

correlates positively with:
—viral replication rates
—seasonal phenology of mosquito host populations
—qgrowth rates of vector populations
—viral transmission efficiency to birds
—qeographical variations in human case incidence
correlates negatively with:
—interval between blood meals
—incubation time from infection to infectiousness in mosquitoes
above average, floods —leads to higher mosquito abundance
—reduces potential by flushing drainage channels used by Culex larvae
—correlates positively with potential for disease outbreaks in humans
below average, drought —facilitates population outbreaks of some mosquito species
—rich' standing water attracts several species of mosquitoes and birds; this increases the
bird—mosquito interaction and accelerates the epizootic cycling and amplification of WNV
within these populations
correlates positively with:
—vector population dynamics
—morbidity in humans
contributes to virus spread by impact on wind-blown mosquitoes and on the arboviruses they transmit
affects bird migration through changes in the pattems of storm tracks
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e ot

Fig. 5 Predicted probability of districts with West Nile Virus infections based on July temperatures for A1B scenario projections for 2025 (a) and
2050 (b). Note: Among IPCC scenarios, the Al scenario groups are distinguished by their technological emphasis. A1B represent a balance across
all energy sources (intensive fossil and non-fossil energy)
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R Table 1. Recently reported natural exposures of artiodactyls to West Nile virus.
7
@ Vlrus es m\D\Py Common Name Scientific Name Detection Type Location Reference

I Wild boar Sus scrofa Antibodies Serbia [12]
Review . e : :111.1&)0;1.195; C zec];: Re.publlc H _I}
. . . . . . ntibodies pain -
West Nile Virus Associations in Wild Mammals: Antibodies® Spain [15]
Roe deer Capreolus capreolus Antibodies Serbia [12
A-n Up date Antibodies Czech Republic [13
Red deer Cervus elaphus Antibodies Czech Republic [13]
G 1 b . )
]. Jeffrey Root 1*(2) and Angela M. Bosco-Lauth 2 i“&g“?eba gpafn H(j]
ntibodies pain 5
1 us Department of Agriculture, National Wildlife Research Center, Fort Collins, CO 80521, USA Fallow deer Dama dama Antibodies Czech Republic [13]
2 Department of Biomedical Sciences, College of Veterinary Medicine and Biomedical Sciences, Colorado State Antibodies? Spain [16]
University, Fort Collins, CO 80523, USA; mopargal@colostate.edu Mouflon Ovis sp. Antibodies Czech Republic [13]
*  Correspondence: jeff.root@aphis.usda.gov Antibodies? Spain [16]
Dromedary camel Camelus dromedarius Antibodies®*© Spain [17]
check for ’ [ d .
Received: 1 May 2019; Accepted: 17 May 2019; Published: 21 May 2019 updates ) Virus UAE (18]
— - - “Camel” Not listed® Antibodies®*© USAf [19]
Common Name Scientific Name Detection Type Location Reference African forest buffalo Syncerus caffer namnis Antibodies DRC8 [20]
Virginia opossum?® Didelphis virginiana Virus MO, USA [31] White-tailed deer Odocoileus virginianus Antibodies Multiple USA [21]
Viral RNA/]‘lisiopaghOlogic Quebec, CA [32] Reindeer Rangier tarandus tarandus Antibodies* Alberta, CA [22
ace o - ibodies IS 9
Raccoon Procyon lotor Antl_bOdl,e% 7N\l{’ Lb{& [1‘] @ Indicates that a single test (e.g., enzyme-linked immunosorbent assay [ELISA]) was used, samples were not tested
) o o Al“AlbUCl]_et‘ C ntar?”' EA o against multiple flaviviruses, or it is unclear if samples were tested against multiple flaviviruses. Therefore, all
Striped skunk Mephitis mephitis Antibodies Ontario, CA [33] detections may or may not represent WNV. * Data were presented as WNV and antigenically related flaviviruses.
Black bear Ursus americaniis Antibodies MD, USA [34] ¢ Animals were from a privately owned collection. ¢ United Arab Emirates. Original paper did not list specific
Eurasian brown bear Ursus arctos arctos Antibodies Slovakia 35] location of animal and if animal was privately owned of feral. © Species of camel was not listed in original paper.
Red fox Vulves vulpes AntibodiesP Spain [14] Animals were privately owned. f Serum samples were sent to a diagnostic laboratory. The actual locations of where
pes owpes ope the privately owned animals were sampled was not listed in the original paper. # Democratic Republic of the Congo.
Common Name Scientific Name Detection Type Location Reference Common Name Scientific Name Detection Type Location Reference
Black howler Alouatta caraya Antibodies Argentina [26] Fox Squirrel ) i ﬁt‘iw'”-‘-' ”{,\’t"' ) Vi !"}1 R!\_'f’\ MI, USA [44]
Mountain gorilla Gorilla beringei beringei Antibodies DRC?/Rwanda [20] Eastern gray squirrel Sciurus carolinensis R”:_‘t‘“‘}?” t,l’-:ﬂlfJ:vA {i‘}
- . . - . = nuobodies -5 * - >
Hoffman's two-toed sloth (,lm!.m’pzzs hoffianni Ant%bod-les Costa Rica [50] Groundhog Marntota monas Antibodics Ontario, CA [32]
Atrican straw-colored fruit bat Eidolon heloum Antibodies Uganda [51] Yellow-necked field mouse  Apodemus flavicollis Antibodies Italy [46]
Little epauletted fruit bat Epomophorus labiatus Antibodies Uganda [51] Virus Europe® [47] 1
African elephant Loxodonta africana Antibodies DRC® [20] Bank vole Myodes glareolus® Virus Europe® 1471

2 Species is introduced into Italy. P Reference did not give a specific location. © Listed in original paper as

* Democratic Republic of the Congo. Clethrionomys glareolus.
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Culex Flavivirus and West Nile Virus Mosquito Coinfection
and Positive Ecological Association in Chicago, United States

Christina M. Newman, Francesco Cerutti” Tavis K. Anderson! Gabriel L. Hamer? Edward D. Walker?
Uriel D. Kitron,* Marilyn O. Ruiz Jeffery D. Brawn,” and Tony L. Goldberg'

Abstract

Culex flavivirus (CxFV) is an insect-specific flavivirus globally distributed in mosquitoes of the genus Culex.
CxFV was positively associated with West Nile virus (WNV) infection in a case—control study of 268 mosquito
pools from an endemic focus of WNV transmission in Chicago, United States. Specifically, WNV-positive Culex
mosquito pools were four times more likely also to be infected with CxFV than were spatiotemporally matched
WNV-negative pools. In addition, mosquito pools from residential sites characterized by dense housing and
impermeable surfaces were more likely to be infected with CxFV than were pools from nearby urban green
spaces. Further, 6/15 (40%) WNV-positive individual mosquitoes were also CxFV positive, demonstrating that
both viruses can coinfect mosquitoes in nature. Phylogenetic analysis of CxFV from Chicago demonstrated a
pattern similar to WNV, consisting of low global viral diversity and lack of geographic clustering. These results
illustrate a positive ecological association between CxFV and WNV, and that coinfection of individual mos-
quitoes can occur naturally in areas of high flaviviral transmission. These conclusions represent a challenge to
the hypothesis of super-infection exclusion in the CxFV/WNV system, whereby an established infection with
one virus may interfere with secondary viral infection with a similar virus. This study suggests that infection
with insect-specific flaviviruses such as CxFV may not exclude secondary infection with genetically distinct
flaviviruses such as WNV, and that both viruses can naturally coinfect mosquitoes that are epidemic bridge
vectors of WNV to humans.

Key Words: Arboviruses—Epidemiology—Flavivirus—Mosquito-only Flavivirus—West Nile.
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Arbovirus coinfection and co-transmission: A
neglected public health concern?
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LN Fig 2. Mosquito and human coinfections occur asa result of simultaneous or sequential infection. Coinfection may either be the result of simultaneous transmission
o 3 3 3 of multiple viruses between mosquitoes and humans {central panel) or sequential transmission during multiple mosquito bites. Four scenarios may explain the

consequences of virus coinfection inside mosquito vectors and human hosts: enhancement, inhibition, competition, or neutral.

Transmission relative to single infection
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