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‘L Virus Respiratorios Comuns

Sindrome Virus
Mais freqiientes Menos freqiientes
Infecgao respiratdria do Rinovirus Adenovirus 1 - 7; 14, 21
trato superiores Coronavirus Coxsackie A21, B2-5
Parainfluenza 1-3 Parainfluenza 4
VSR
Influenza A e B
Crupe Parainfluenza 1-3 Adenovirus
(laringotraqueobronquite) | VSR
Influenza A ¢ B
Bronquiolite Parainfluenza 1-3 Influenza A
VSR
Pneumonia Parainfluenza 1-3 Adenovirus (3,4,7,14 ¢ 21)
VSR Sarampo
Influenza A Varicela




Virus Respiratorios

Virus Grupo Prevaléncia Sinais Clinicos Referéncia
pacientes
Metapneumovirus Criancas e 3-25% Bronquiolite, van den
Humano idosos pneumonia, Hoogen et
broncoespasmo, al (2001)
rinorréia, tosse,
dor de garganta
Influenza Aviaria Todas as Esporadica Pneumonia Bridges et
idades sindrome gripal al (1997)
Sindrome Todas Esporadica Pneumonia
respiratodria idades Ksiazek et
aguda grave al (2003)
(SARS)
Coronavirus NL63 Criangas e 1-10% Bronquiolite, van der
e HKU1 idosos pneumonia, Hoek et al
rinorréia, febre, (2004),
tosse e Woo et al
sibilancia (2005)
Bocavirus Criancas 1-11% Bronquiolite, Allander et
Humano pneumonia, al (2005)
OMA,
broncoespasmo
Polyomavirus KI e Criancas 1-7% Bronquiolite, Allander et
wWu pneumonia, al (2007),
tosse Gaynor at al

(2007)




Influenza A Sazonal: H3N2 e HIN1
Influenza A Pandémico: H1N1

Influenza A Aviaria: H5N1
i Influenza A Aviaria H7N9

= Familia:
Orthomyxoviridae

= 3tipos: A, BeC
= RNA segmentado (8)

= Envelopado, simetria
helicoidal, 80 a 120
nm

= Varias espécies




Schematic diagram of the influenza viral life cycle.
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G Neumann et al. Nature 459, 931-939 (2009) doi:10.1038/nature08157
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Influenza
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HOSPEDEIROS RECONHECIDOS DE
INFLUENZA A

HS5N1

H457910

N1,2,4,7

H5N1
H7N7

H1NA, H2N2\

H3N2
H5N1, HON2,
H/N7

Fig. 1. Host Range of Influenza Viruses
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Drifts Antigénicos
(Variacoes Sazonais)

g (D)

Mutacao

Ponto da §
mutacao

Hemaglutining ——

Neuraminidase

Novos antigenos
de superficie da
hemaglutinina

Anticorpos

Acido sialico

O lento acumulo de mutagdes no virus circulante (a) faz surgir uma ‘nova’ cepa antigénica com
novos antigenos de superficie da hemaglutinina (b) que ndo séo reconhecidos pelos anticorpos
existentes

Cox and Fukuda. Infect Dis Clin North Am 1998:12:27—38. Laver et al. Sci Am 1999:280:78-87.



Shifts Antigénicos

(Candidatos Pandémicos)

o I
Novo subtipo de

(a) (b) , . hemaglutinina

Reagrupamento

A ‘mistura’ de um virus influenza que infecta humanos (a) com um virus influenza que infecta
somente outra espécie, p.ex. aves domésticas ou porco, (b) resulta em uma nova cepa (c) com
um novo subtipo de hemaglutinina (ou neuraminidase) que pode levar a uma pandemia



Influenza Pandémica 1918
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Image: courtesy of the
National Museum of
Health and Medicine)

Pandemic Influenza.
The Inside Story.
Nicholls H, PLoS
Biology Vol. 4/2/2006,
e50

20-40 milhdes pessoas

www.ncbi.nlm.nih.gov/ICTVdb/Ictv/index.htm



HISTORICO DAS PANDEMIAS:

Netherlands, Belgium etc
H1iN1

H7N7 b pandemico

H1IN1 H2N2 H3N2
H1N1 HSN1

Hon2 HSN1

1918 1933 1957 1968 1977 1997 1999 2003 2010 2013
l ] | 2004
t

isolated H5N1: Bird influenza outbreak in
Asian fl Russian flu Hong Kong, South China,
X - Korea, Japan, Laos, Vietnam,
Spanish flu Hong Kong flu Indonesia, Thai, Malaysia,

Cambedia etc

t
Human Flu virus [

Influenza Pandemics and Recent Outbreaks of Avian Influenza in Humans

Recentemente subtipos puramente aviarios HS5NI1, H9N2, H7N7 e H7N9 foram
distribuidos diretamente em humanos.



Emergence of pandemic influenza viruses.

1977
H1N1

Russian HiN1

pandemico

G Neumann et al. Nature 000, 1-9 (2009) doi:10.1038/nature08157

nature






Avian
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virus

Teal/HK/W312/97 (HEN1)

Avian Human
virus virus

Model of the
emergence
of a pandemic
influenza virus

Reassortment
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HEMAGLUTININAS E O SITIO
DE CLIVAGEM

LPAI HPAI
Proteases localized in respiratory and Ubiquitous proteases
intestinal organs

Avian isolates Cleavage iite
Avinulent strain (H5) PQ----BRETE "¢
Avinulent strain (H7) PEXP---[ExE ¢
Virukent strain (H5) PQ--EKEKXKKE G
Virulent strain (H7) PEPS a

Human isolates: pandemic strains

1018 Spanish flu (HIN1) PS----1I0QG¢SI[F G
1057 Asian flu (H2N2) PQ----IES a
1068 HongKong lu(H2N2) PE - - - -[EQ T a
1977 Russian flu (H1N1) PS----1I0QS G
Human isolates: avian strains from humans

1007 Hong Kong (HEN1) PQ[EE a
1900 Hong Kong (HON2) PQ----RlssE ¢
2003 the Netherlands(H7TN7) PE I P -[KEE R F G
2004 Asian (H5N1) PQEEEEEREKKEF G

Figure 3 | HA cleavage site sequence of influenza A
viruses. Basic amino acids are shown in blue boxes. Dashes
are for the purpose of alignment only.

[ 3
F

HAO - * HAQ »

- AT ﬁ HAZ2 | - HAT Hz e
RETR RERRRKKF

Figure 4 | Haemagglutinin (HA) as a major determinant of the pathogenicity of
avian influenza viruses in poultry. Post-translational proteclytic cleavage of the HA
precursor molecule (HAQ) into HA1 and HAZ subunits by host proteases generates a
fusogenic domain at the amino terminus of HA2 (shown in grey), which mediates fusion
between the viral envelope and the endosomal membrane. Therefore, proteclytic activation
of the HA molecule is essential for viral infectivity. The HAs of low-pathogenicity avian
influenza (LPAI) viruses do not contain a series of basic amino acid (RETR) at the protease
cleavage site and are cleaved by proteases that are localized in respiratory and intestinal
organg, resulting in mild localized infections. By contrast, the HAs of high-pathogenicity
avian influenza (HPAI) viruses possess multiple basic amino acids at the cleavage site
(RERRRKKR], which are cleaved by ubiquitous proteases in a wide range of organs,
resulting in lethal systemic infection.




Areas with confirmed human cases of HSN1 avian influenza since 2003

Status as of 08 April 2009

Latest available update
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Cumulative number of confirmed human cases for avian influenza A(H5N1)
reported to WHO, 2003-2015

Country 2003-2009* 2010 2011 2012 2013 2014 2015 Total
cases deaths | cases deaths | cases deaths | cases deaths | cases deaths | cases deaths | cases deaths | cases deaths

Azerbaijan 8 5 8 5
Bangladesh 1 2 3 1 1 7 1
Cambodia 9 7 1 1 8 8 3 3 26 14 9 4 56 37
Canada 1 1 1 1
China 38 25 2 1 1 1 2 1 2 2 2 5 1 52 31
Djibouti 1 1
Egypt 90 27 29 13 39 15 11 5 4 3 37 14 132 37 342 114
Indonesia 162 134 9 7 12 10 9 9 3 3 2 2 2 2 199 167
Iraq 3 2 3 2
Lao People's
Democratic Republic 2 2 2 2
Myanmar 1 1
Nigeria 1 1 1 1
Pakistan 3 1 3 1
Thailand 25 17 25 17
Turkey 12 4 12 4
Viet Nam 112 57 7 2 4 2 2 1 2 2 127 64
Total 468 282 48 24 62 34 32 20 39 25 52 22 139 40 840 447

* 2003-2008 total figures. Breakdowns by year available on next table

Total number of cases includes number of deaths

Al oo refer o ot of s v*fg World Health

Source WHOIGIP data in HO as of 1 Mav 2015 \Ad : ‘-"y Organlzatlon




H7N9 (13/05/2013)

e AART _... | _
Chineses usam mascaras em Xangai, na China (Foto: Mark Ralston/AFP)




Global Alert and Response (GAR)

Human infection with avian influenza A(H7N9) virus
- China

Disease outbreak news
19 January 2015

On 13 January 2015, the National Health and Family Planning Commission (NHFPC)
of China notified WHO of 15 additional laboratory-confirmed cases of human infection
with avian influenza A(H7N83) virus, including 3 deaths.

Details of the case are as follows

1.

A 52-year-old female from Fuzhou City, Fujian Province who developed
symptoms on 11 December. The patient was admitted to hospital on 16
December and is now in critical condition. The patient had history of exposure to
live poultry.

A B5-year-old male from Fuzhou City, Fujian Province who developed symptoms
on 18 December. The patient was admitted to hospital on 20 December and is
now in critical condition. The patient had history of exposure to live poultry.

A 73-year-old female from Suzhou city, Jiangsu Province who developed
symptoms on 14 December. The patient was admitted to hospital on 18
December and is now in critical condition. The patient had history of exposure to
live poultry.

A 78-year-old male from Fuzhou City, Fujian Province who developed symptoms
on 21 December. The patient was admitted to hospital on 21 December and is
now in critical condition. The patient has history of exposure to live poultry.

An 83-year-old male from Urumgi City, Xinjiang Province who developed
symptoms on 21 December. The patient was admitted to hospital on 21
December but died on 30 December. The patient had history of exposure to live
poultry.

A 56-year-old male from Jinhua City, Zhejiang Province who developed
symptoms on 20 December. The patient was admitted to hospital on 23
December and is now in critical condition. The patient had history of exposure to
live poultry.






Genesis of swine-origin HIN1 influenza viruses.

Classical swine  North American ~ Human (H3N2) Eurasian avian-
avian like swine

PB2 - North American
avian

PB1 - Human H3N2
PA - North American
avian

H1 - Classical swine
NP - Classical swine
N1 - Eurasian avian-
like swine

M - Eurasian avian-like
swine

NS - Classical swine

Influenza A (H1N1)

G Neumann et al. Nature 000, 1-9 (2009) doi:10.1038/nature08157

nacure



Influenza A
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on host cells)
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New Influenza A (H1N1)

y Status as of 5 May 2009
Number of laboratory confirmed cases and deaths 6:30 GMT
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New Influenza A (H1N1),

Status as of 20 May 2009
Number of laboratory confirmed cases and deaths as reported to WHO 6:00 GMT
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IESTAGIOS DE UMA PANDEMIA - OMS

PHASE 6: Increased
and sustained
transmission in the

general population,

Vel

INTERPMMC PERIOD 4k PANDEMIC ALERT PERIOD PANDEMIC

Current level

Enserink, Ago 2005 Science

Nao ha novo subtipo em humanos — poucas aves mortas;

N3ao ha novo subtipo em humanos — muitas aves mortas (risco);

Casos em humanos (animais) - ndo ha novo subtipo — muitas aves mortas;
Poucos casos de humanos para humanos (virus nao adaptado);

Aumento de casos em humanos (localizados);

Grande numero de casos na populacao mundial - PANDEMIA!!

o UsEWwWwN e



Influenza
Diagnostico
Influenza A/B

= Testes rapidos
deteccao antigenica

= Testes o
Imunofluorescencia

= PCR

= i )

ooooo
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Antigen Detection: Rapid Tests

* No mstrumentation required

Flow-through or lateral flow (strip) assays

* Commercially available for Influenza A/B and RSV

o Fast (results in <30 min) Lateral Flow Assay Architecture
. g 1 p Analyte *A"‘é'l‘ig'.‘ii:&?iﬁifif ®  (Antibody) (eg. antiig8 Anibody
1mmple to pertorm & cpl_w?‘_f S o4
¢ BUilt_in ContrOlS SaPnangle Cong:gate Membrane Wicking Pad
\ ,'\\ LS e \. ﬁf’ v ) \\
* Point-of-care testing A 7/

* Useful for guiding patient o i T

A\ WA
A7 Aj// J

management and outbreak T e e
Investigations -] 1 |




Commercial Influenza Rapid Tests

ZstatFlu

Influenza A+B

Directigen BioStar QuickVue ZstatFlu
FluA+B OIA Flu A/B Influenza Test
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i Virus Respiratérios Comuns

Sindrome Virus
Mais freqiientes Menos frequientes
Infeccao respiratoria do Rinovirus Adenovirus 1 - 7; 14, 21
trato superiores Coronavirus Coxsackie A21, B2-5
Parainfluenza 1-3 Parainfluenza 4
RSV
Influenza A ¢ B
Crupe Parainfluenza 1-3 Adenovirus
(laringotraqueobronquite) RSV
Influenza A ¢ B
Bronquiolite Parainfluenza 1-3 Influenza A
RSV
Pneumonia Parainfluenza 1-3 Adenovirus (3,4,7,14 e 21)
RSV Sarampo
Influenza A Varicela




Novos Virus Respiratorios

Virus Grupo Prevaléncia Sinais Clinicos Referéncia
pacientes
Metapneumovirus Criancas e 3-25% Bronquiolite, van den
Humano idosos pneumonia, Hoogen et
broncoespasmo, al (2001)
rinorréia, tosse,
dor de garganta
Influenza Aviaria Todas as Esporadica Pneumonia Bridges et
idades sindrome gripal al (1997)
Sindrome Todas Esporadica Pneumonia
respiratdoria idades Ksiazek et
aguda grave al (2003)
(SARS)
Coronavirus NL63 Criancgas e 1-10% Bronquiolite, van der
e HKU1 idosos pneumonia, Hoek et al
rinorréia, febre, (2004),
tosse e Woo etal
sibilancia (2005)
Bocavirus Criancgas 1-11% Bronquiolite, Allander et
Humano pneumonia, al (2005)
OMA,
broncoespasmo
Polyomavirus KI e Criancas 1-7% Bronquiolite, Allander et
Wu pneumonia, al (2007),
tosse Gaynor at al

(2007)




VIRUS RESPIRATORIO SINCICIAL HUMANO (HRSV)

Fusion <==——m

RNP
“omplex

« Lipid
Membrane

Attachment

* Ordem: Mononegavirales

» Familia: Paramyxoviridae

» Sub-familia: Pneumovirinae
* Género: Pneumovirus

 Nucleocapside de simetria
helicoidal, nao segmentado,
envelopado, com diametro de 150 a

300nm.
e -ssRNA

«Dois grupos: A ¢ B (7 e 5
subgrupos).

* Principal causador de infecgdes do trato respiratorio inferior em criancas

menores de 1 ano de 1dade.

* Bronquiolite e pneumonias sdo as patologias mais associadas a este virus.
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Fig. 04 - Fotomicrografia do RSV (disponivel em
http://www.bio.warwick.ac.uk/easton/interests.htm).



meses e anos [n=549] (retirado de Cox et al, 1998).

1.0

o o < S
o o o o

Fig. 06 - Dados de soroprevaléncia com a proporgdo de soropositividade por idade em
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Sazonalidade de 2003 a 2006
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Sazonalidade HRSV no Brasil.
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Metapneumovirus
i humano(hMPV)

= [solado em 2001

= RNA fita simples

= Familia : Paramyxoviridae
= Género: Metapneumovirus

= Envelopado,nucleocapsidio
helicoidal, diametro 150 a
300 nm

AN Genotipos A e B; subtipos
Al, A2, Bl e B2

Peret et al 2002




hRSV e hMPV
Genoma Viral

RSV com 15.222 nucleotideos

— _

NS1 NS2 N / \

370 PB

TWQ! G ‘L_i
| 8RB

O hMPV com 13.379 nucleotideos. (van dc HOOGEN, 2002)




Circulacao de HMPV em criancas < 2 anos
internadas na Santa Casa de Sao Paulo entre Marco
e Dezembro de 2008 com ITRI ( N=491).
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= Familia:
Coronaviridae

s Género: Coronavirus
= HumManos e animais
= RNA fita simples

= Envelopado,
nucleocapsidio
helicoidal, diametro
100-150 nm

i Coronavirus

L -L,
¥ 4




Coronavirus

= Cepas humanas principais:
= OC43 e 229E
= SARS (2003), NL63(2004) e HKU1(2005)
= MERS ( 2012 Saudi Arabia)

s 15% resfriados em adultos

= Mais 90% dos adultos apresentam Ac
coronavirus

Ancia 5 5-180
L PIDI2005; 2475223




‘L Coronavirus : SARS

Schematic drawing of SARS coronavirus

Spike glycoprotein

Membrane
» glycoprotein

Small envelope
glycoprotein

e A Nucleocapsid
phosphoprotein

RNA

Source: Drazen JM™

= Surto de pneumonia
grave e atipica em
2003.

CDC 2003; Tsang et al 2003

= Controle OMS



Chains of Transmission Hotel M — Hong Kong, 2003
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SARS Cases Worldwide
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Global Alert and Response (GAR)

Middle East respiratory syndrome coronavirus
(MERS-CoV) - Oman

Disease outbreak news
23 January 2015

On 17 January 2015, the National IHR Focal Point of Oman notified WHO of 1
additional case of Middle East respiratory syndrome coronavirus (MERS-CoV)
infection.

Details of the case are as follows:

A 43-year-old male from Dakhelyia Region. The patient is a direct contact of a
laboratory-confirmed, fatal MERS-CoV case and was identified through contact
screening. He was admitted to hospital on 16 January and discharged on 19 January
but the patient remains asymptomatic. He has no comorbidities. The patient visited
the fatal case at home and participated in the funeral rites. He has no history of
exposure to other known risk factors in the 14 days prior to a respiratory sample
being taken.

Tracing and monitoring of household contacts and healthcare contacts is ongoing for
this case.

Globally, WHO has been notified of 956 laboratory-confirmed cases of infection with
MERS-CoV, including at least 351 related deaths.

WHO advice



MERS in Republic of Korea

Since May 2015, the Republic of Korea has been investigating an outbreak of MERS. It is the largest known outbreak of MERS outside the Arabian

Peninsula.

CDC does not recommend that Americans change their travel plans to the Republic of Korea or other countries because of MERS. See MERS in the

Republic of Korea, Watch- Level 1 Travel Notice.

For more information, see WHO: Middle East Respiratory Syndrome Coronavirus (MERS-CoV) &%, and CDC HAN Advisory: Updated Information and

Guidelines for Evaluation of Patients for Middle East Respiratory Syndrome Coronavirus (MERS-CoV) Infection, June 11, 2015.

ABOUT MERS Countries with Lab-Confirmed
Information about MERS including symptoms and complications, how it spreads, prevention MERS Cases
and treatment...
Countries in or near the Arabian Peninsula
with MERS cases: Iran, Jordan, Kuwait,
PEOPLE WHO MAY BE AT INCREASED RISK FOR MERS Lebanon, Oman, Qatar, Saud| Arabia, United
Information for travelers from the Arabian Peninsula, contacts of ill travelers from this area, Arab Emirates (UAE), and Yemen.

contacts of a confirmed case of MERS, healthcare personnel not using infection-control Countries with travel-associated MERS

precautions, and people with exposure to camels... cases: Algeria, Austria, China, Egypt, France,
Germany, Greece, Italy, Malaysia,

Netherlands, Philippines, Republic of Korea,
FREQUENTLY ASKED QUESTIONS AND ANSWERS

Information about MERS, the virus that causes it, how it spreads, symptoms, prevention tips,

and what CDC is doing...

Thailand, Tunisia, Turkey, United Kingdom
(UK), and United States of America (USA).
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Confirmed cases of MERS-CoV in the Republic of Korea and China
, Reported to WHO as of 17 Jul 2015 (n=186)
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Bocavirus Humano: HBoV

Bocavirus humano (HBoV) foi primeiro descrito
em 2005 por Allander e cols , identificado em
ANF de pacientes com doenga respiratoria
aguda.

Allander T et al. Proc Natl Acad Sci. 2005; 102:12891-12896.

E um virus DNA: familia Parvoviridae, género
Bocavirus.

Duas proteinas nao estruturais principais:
= NS1 (1920 nucleotideos e 639 aminoacidos)
= NP-1(660 nucleotideos e 219 aminoacidos)

Duas capsideo proteinas: VP1/VP2 (2016
nucleotideos e 671 aminoacidos).



Bocavirus Humano: HBoV

= Distribuicao mundial

= Prevaléncia variavel de 1,5 a 19% nos

diferentes estudos.
Allander T., J Clin Virol. 2008; 41: 29-33.

= A sazonalidade nao bem definida, com
circulacao viral durante todo o ano com picos
nos meses de inverno nos paises de clima

temperado.

Kesebir D. et al J Infect Dis. 2006; 1276-1282.



Circulacao de HBoV em criancas < 2 anos
internadas na Santa Casa de Sao Paulo entre Marco
e Dezembro de 2008 com ITRI ( N=491).
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Polyomavirus humano WU e KI




i Polyomavirus humano WU e KI

= Detectados amostras respiratorias 2007.

Allander et al 2007, Gaynor et al 2007

= DNA, dupla fita, Familia Polyomaviridae

= Laténcia e longo periodo de excrecao:

6-8 semanas
Le at al 2007



i Polyomavirus humano WU e KI

= Prevaléncia:
= KIV: 1,5-2,5%

Bialasiewicz et al 2008; Noja et al 2007

= WUV: 1-7%

Bialasiewicz et al 2008; Noja et al 2007; Han et al 2007
= Coinfeccao outros virus respiratorios:
s KIV: 74%

Bialasiewicz et al 2008

= WUV: 68 — 79%

Bialasiewicz et al 2008; Han et al 2007; Le et al 2007



Circulacao de virus respiratorios em criancas < 2
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iabera’eerial Diagnosis

s Direct

= Clinical samples — Nasopharyngeal Aspirate

= Assays:
Cell cultured

immunofluorescence
RT-PCR

= Indirect
= Sorology IgG, IgM

= Assays:
ELISA e immunofluorescénce









Protocolo para Leitura de Laminas de Imunofluorescéncia Indireta

Lamina: Data: /| |/

Screen: Pool + RSV + C.Neg. Mab: RSV+la+lb+P!+P2+P3+Ad+C.Neg. Tipagem: RSV+RSVA+RSVB+C.Neg.

12345678 1 :::::::: ; 00000000
> 2 - 00000000
::88:808 3 00000009 3- 00000000
00000000
4= 00000000 4- 00000000
Obs: o- 00000000 5- 00000000
6- 00000000 6- 00000000
7- 00000000 7 00000000
8- Q0000000 8 Q0000000
Resultados:
Amostras Screen Mab Tipagem

1- | R-2003 - 01

2- | R-2003 -02

3- | R-2003-03

4- | R-2003-04

5- | R-2003 - 05

6 - | R-2003 -06

7- | R-2003 -07

8- | R-2003-08




Respiratory Virus Diagnostics
Commercial Molecular Assays for Respiratory Pathogens

Luminex x-TAG RVP Bead-based assays

http://www.luminexcorp.com/rvp/overview.html

Qiagen ResPLEX 11 Bead-based assays
http://www]1.qiagen.com/Products/ResPlexIPanel.asp

EraGen MultiCode PLx RVP Bead-based assays

http://www.eragen.com/contentPage.cfm?ID=430

Seegene Seeplex RPA Capillary sequencer sizing

http://www.seegene.com/en/diagnosis/d_seeplex.php

MassTag PCR Mass spectrometric detection
http://www.chem.agilent.com/Library/posters/Public/ ASMS2007%20Poster%20MPT326.pdf

AutoGenomics INFINITI RVP+ Biofilm microarray

http://www.autogenomics.com/1/infectious_respiratory.php

Idaho Technology FilmArray Multiplex real-time PCR array  nup://

www.idahotech.com/filmarray

CLART PneumoVir Clinical Array Technology

http://www.biomerieux .com.br/

Fast-Track FTD RP Multiplex real-time PCR

http://www.fast-trackdiagnostics.com/pages/order_cat/catalogue.cgi?state=11&cust=0&cat no=FTD-2


http://www.idahotech.com/FilmArray/

FIGURE 1.Confirmed Asian lineage avian influenza A(H7N9) virus infections of humans reported to the World Health Organization (N =
1,557).," by month of illness onset — China,{ February 19, 2013-August 7, 2017
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Source: Publically released infections in Disease Outbreak News (http://www.who.int/csr/don/en/ &) or Human-Animal Interface Monthly Report

(http://www.who.int/influenza/human_animal interface/en/ 7).




