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How big is the LATAM Region?

- 2 1 “Spanish speaking” countries e

= / in Central America
= 16 in the Caribbean
= 12 in South America

+ dependent territories.....
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However we also know that.....




How big is the challenge?
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The U.S.-Mexico Border Infectious
Disease Surveillance Project:
Establishing Bi-national Border
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What do we know about epidemiology efforts
in the region?
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Abstract

Introduction

Atthe end of 2015, the first o, During 2016,

Zika spread as an outbreak o alarge part of the country's coastal zones.

The Zika epidemiologi i ith clini ik
disease (VD) means of reaction

(RT-PCR) assay. This report includes the suspected and confirmed cases from 2016. Inci-

dence rates region and in pregnant the

confirmed cases.

Results

Intotal, 43,725 suspected cases of ZVD were reported. The overall incidence of suspected
cases of ZVD was 82.0 per 100,000 individuals and 25.3 per 100,000 Zika cases. There
were 4, 12VD, of
firmed in 1,082 (26%). The estimated incidence rate of ZVD for pregnant women nationwide
was 186.1 positive Zika cases per 100,000 pregnant women.

was con-

s "

reproducton in any mecum, provided the orginal
authorand saurce ae orecied.

The ncidence of Zika in Mexico s higher than that reported previously in the National Sys-
tem of of Zika must

from the public reposiory databese. hips:
Figshare.comvarticlesZka_virus._egiderniobogical_
. of_the_Mexcan_Ins

t_of_Social_

Funding:
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Zika virus (ZIKV) was originally identified in a sentinel rhesus monkey in the Zika Forest of
Uganda n 1947. The virus is a member of the family Flaviviridac, genus Flavivirus, and is
‘mainly transmitted to humans by Aedes genus of mosquitoes [ 1]. The first recorded outbreak
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Measles in Mexico, 1941-2001: Interruption
of Endemic Transmission and Lessons Learned
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In Mexico, measles accurrtd in a cyelical endemic- eplderm: pattern until the early 1970s. Beginning in
1973, routine va d by mass va led to a decrease in the incidence
of measles until the I9s¥!990 regional pandemic, when the men.;les attack rate rose 1o 80 cases per
100,000, resulting in 5899 deaths. Since the pandemic, measles elimination efforts in Mexico have resulted
in increasing coverage to >95% among children aged 1-6 years with 2 doses of either measles or measles-
mumps-rubella vaccine since 1996 and in coverage of 97.6% among children aged 6-10 since 1999,
Surveillance data suggest that the transmission of indigenous measles virus was interrupted in 1997.

After almost 4 years without measles cases, in April 2000, measles virus was reintroduced into Mexico
and 30 laboratory-confirmed cases were reported. Detection of r y few cases in nonprogr i
age groups affirms the high immunization coverage and the sensitivity of measles surveillance in Mexico.

We conclude that the specific strategies adopted for measles elimination have enabled Mexico to eliminate
the endemic transmission of measles.
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Mexico, a country with many problems but without rage

0 Fublished: - Nov 18, 2019

Mexico is the first country in the world declared free of rabies in humans transmitted by dogs, according to the

World Health Organization
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Representative pathogens identified in last 40
years (and counting....)

1972 Morovius from diarthea outbreak Morsalk Chio 4 yrs. earlier
1973 Rotavirus Major cavuse of infantile diarrhea worldeade

1975 Parvovirus B9 Fifth disease; Aplastic

1976 Cryplospondium panum  Acute enterocolitis

horr Ebclavirus Ebala hemormhagic faver |

1977 Legionella prneumophilz Legionnaires” disease

1977 Hartaan wirus Hemaorrhagic fever with renal syndrome (HFRS)
1977 Campylobacter sp. Enteric pethogens distributed globally
1980 Human T-cell ymphoma leukemia lymghotropic virus- (HTLW 1)
1981 Sfaphylococcus Toxe shock syndrome with toxin tampon usa
1962 Escherichia coli, 2157 HT hemolytic uremic syndrome

1982 HTLW Il Hairy cell leukemia

1952 Bomelia bumydoren Lyme disease

1933 Human immunodeficiency Syndrome-AI1D3 virus (HIV)

1983 Helicobacter pylort Gastric ulcer

1986 Human herpesvirus-6 (HHWV-6) Roseola subitum

1989 Ehrichia chaffesnsis Human ehrlichiosis

1989 Hepatitis C Farentally transmitted non-4, non-B hapatitis

19390 Recognition that Preumocystis ioveci was unigue from F. carmi

1991 Guanarte wirus Venezuelan hemarhagic fever
1991 Myconlasma pensirans urogenital infection

1992 Vibro cholerae MNew strain associated with 0139 epidemic cholera

1992 Barfonella hensalae Cat-scraich disease; bacillary anginmatasis
1992 Tropheryma whippeli Whipples Disease

1992 Barmah Forest [BF) vius — Arbovwirus Australia

1993 Hantavirus Hantavirus pulmonary syndrome isolales

1994: Asian Teeniasis: Human Tapeworm infection

1994, Human herpesvirus 8=-Kaposis sarcoma-associaled herpesvinus

1994 Sabis virus Brazilian hemorrhagic fever

1997- First Human outbreak of H5MN1

19948: TT virus: a Transfusion Transmitted Hepatitis

|195‘H: Mipah wrus: Encephalitis I

199%. Ansplasma phagocyiophium (Human Granulocytic EhidichiosisfAnaplasmosis)
2000: Helcobacter canadensis another cause of diarthea

2007 Human metapneumavirus (hMPY): Resp infections

2002: Conynebacternum appendicis: appendicitis

2002: Dysgonomonas mossy (Sepsis

2002, Eyfococecus schiroelen. sepsis

{2003: SARS - CoV I

2003 "Bird fiu™ HAMT new clad of birds & humans

EU[M: Human corngavirus MLES [HCoV-HLE3) |

2008: Porocephalus fawana: a new pathogenic pentastomid
2006 Prevniella bamnize septicemia and wound infection

2007: Mew Orya-Fever like agent: Barfonella rochalimae sp. Nov
2008 Lujovirus (Movel Arena wvirus of Africa)

2008 Mycobacledum chimaera (sublype of MAC)

2009 H1MN1-2009 Pandemic

200% Wohlfahdimonas chifiniclastica sepsis

2010 Negshvicoccus succimicivorans

2017 Irfluenza A[HINZw virus

mﬁﬁrmow Syndrome [NI'?RS— CaVl]

2013 irfluenza AH7NI)

2013 Severe fever with thrombocytopenia symdrome Vins (new bunyavirus)
2014 &qan influenza A H10ME




How epidemiological surveillance
works in Mexico

» System for Epidemiological Surveillance (SUIVE)
created in 1981.

» SUIVE publishes weekly bulletins detailing
potential “emerging and re-emerging” diseases.
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Talking about epidemiological
surveillance.....

PRO/AH/EDR> Rabies - Americas (44): USA, dog, skunk, raccoon, fox, human exp

RABIES - AMERICAS (44): USA, DOG, SKUNEK, RACCOON, FOX, HUMAN EXPOSURE
kkkkk R Rk kR ek kdk kb kR R kR Rk ke ko kR

A ProMED-mail post

<http://www.promedmail.org>

ProMED-mail is a program of the

International Society for Infectious Diseases

<http://www.isid.org >

In this post:

[1] South Dakota/Naorth Dakota: puppy, possible human expaosure
[2] Morth Carolina: fox, human exposure

[3] New York: raccoon, human exposure

[4] Massachusetts: skunk, human exposure

[5] South Carolina: puppy, human expaosure

ok kkdck

[1] South Dakota/Narth Dakota: puppy, possible human exposure

! MONGDOSE_ g
Date: Fri 30 Aug 2019 : .
Source: Jamestown Sun [edited]

<https//www.jamestownsun.com/lifestyle/pets/4639568-After- puppy-tests-positive-for-rabies-health-departments-in-the-Dakotas-seek-owners-of-littermates >




Infectious diseases and the challenges that we face

oratorie

B LABORATORY
BIOSAFETY
MANUAL

» Epidemiological context
» Limited support/risk assessment
* “New Regulations”

» | anguage, cultural barriers, professional
background ...

1SO 35001:2019

Biorisk management for laboratories and other related
organisations
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But... how could we monitor something that
it is difficult to detect?

SALUD G INDRE



Rabies | = In North America, rabies still persists
In terrestrial meso-carnivore species
and bats.

O

» Specific variants of the rabies virus
are adapted to species.

= Wildlife species include: skunks,
foxes, coyotes, and bats.

SALUD G INDRE



Rabies: Status in Mexico

* No human cases transmitted by dogs since
20006...
» | ast canine case in 2017...

In 2017:
» 75% of positive cases diagnosed were puppies...
= Confirmed cases were non-vaccinated animals...

SALUD G INDRE



The North American Rabies
Management Plan (NARMP)

NARMP establishes a protocol
for rabies management in North
America.

“Key strategy” in facilitating the
planning processes.
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Taxonomy of Lyssaviruses
Custom Search | a | 2

Home Information  Taxonomy Files Discussions  Study Groups Meetings ICTV Report Login/Join

Phylu Negarnavi ta Member of Ribo 2 subphyla
= Subphylum: Haploviricotina Member of Negarnaviricota 4 classes

e, d — Order: Mononegavirales Member of Mo cetes 11 families

BN -y Rnabovriis Member of Mononegevrsies  oerom tspeves

<+ Fam Sunviridae  Member of Mononegavirales 1 genus

=+ Family: Xinmoviridae Member of Mononegavirales 1 genus

= Class: Yunchangviricetes Member of Haploviricotina 1 order

4+ Fam Lisp. ae Member of Mononegavirales 1 genus

<4 Order: Goujianvirales Member of Yunchangviricetes 1 family

= Subphylu Member of Negarnaviricota 2 classes

SALUD  pG INDRE

G Source: ICTV Mayo 2019 https:/talk.ictvonline.org/taxonomy/
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Taxonomy of Lyssaviruses (cont.)

Home  Information

Custom Search

Taxonomy

Pneumoviridae

Files  Discussions

Study Groups ~ Meetings
Member of Mononegavirales

Member of Mononegaviraies

Rhabdoviridae Member of Mononegavirales

ICTV Report

Login/Join

2 genera

20 genera, 1 species

l

FH++F AT

Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:
Genus:

Genus:

Almendravirus  Member of Rhabdoviridae
Alphanemrhavirus  Member of Rhabdoviridae
Caligrhavirus  Member of Rhabdoviridae
Curiovirus ~ Member of Rhabdoviridae

Cytorhabdovirus

Dichorhavirus  Member of Rhabdoviridae

Member of Rhabdoviridae
Ephemerovirus Member of Rhabdoviridae
Hapavirus Member of Rhabdoviridae
Ledantevirus Member of Rhabdoviridae
Lyssavirus Member of Rhabdoviridae
Novirhabdovirus  Member of Rhabdoviridae
Nucleorhabdovirus  Member of Rhabdoviridae
Member of Rhabdovitidae

Sigmavirus Member of Rhabdoviridae

Perhabdovirus

Sprivivirus  Member of Rhabdoviridae
Sripuvirus  Member of Rhabdoviridae
Tibrovirus ~ Member of Rhabdoviridae
Tupavirus  Member of Rhabdoviridae
Varicosavirus Member of Rhabdoviridae

Vesiculovitus  Member of Rhabdoviridae

Species: Moussa virus Member of Rhabdoviridae

5 species
2 species
3 species
4 species
11 species
5 species
8 species
15 species
16 species
16 species
4 species
10 species
3 species
7 species
2 species
5 species
7 species
3 species
1 species
16 species
i

Source: ICTV Mayo 2019 https://talk.ictvonline.org/taxonomy/
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New species submitted

Source: ICTV Mayo 2019 https://talk.ictvonline.org/taxonomy/

SALU

Custom Search

Home Information  Taxonomy  Fliee  DISCUBElons  Stugy Groupe  Mestings  ICTV Repon  Logindain

SECRETARIA DE SALUD

ICTV Taxenemy history: Rabies lyssavirus

iria = 3 ina = Mo

EG 50. Washington, DC, July 2018;

Email ratification February 2018 (M‘E L #24)

Moved

Riboviris » Nega

gavirales » Rhabdoviridse » Lyssaviruz » Rabies lyz=avirus

Proposal

20 1 8 EC 50, Washington, DC, July 2018;
@ Email ratification October 2018 (MSL #33)

Moved
Negamaviricota » Haploviricoting » Menjivivicetez » Mononegsvirales » Rhabdoviridse » Lyssavirus » Rabiaz lyssavirus

Proposal

Renamed

>F idse » Lyssaviruz » Rabies lyssavirus

Momoneg

Proposal

Moved

iidse » Lyssavirus » Rabies virus

Mononegavirales » |

Proposal

1 975 Plenary session vote 12116 September 1675 in Madrid (MSL #03)

Moved, Assigned as Type Species
Rhabdoviridae » Lyzsaviruz » Rabies virus

Proposal

1 97'1 TV 1st Report (MSL#01)

New
Rhabdovirus > Rabies virus

Proposal



https://talk.ictvonline.org/taxonomy/

Genus Lyssavirus

rabies virus ¥ T YT 5]
Australian bat lyssavirus F 2 ) oy e —
Virus Taxonomy: 2018b Release Damieme | COEME s
uropean bat lyssavius 1 3 CEDEEMI T )T ———>&
EC 50, Washington, DC, July 2018 Euopeanbatlyssavivs 2§ CDEIPLES-s |
. - . , Aravan virus E O gt ) oy e —
Email ratification February 2019 (MSL #34) e 3-5,
Bokeloh bat lyssavirus E ) e— —
5 Irkut virus. F 0% ) ey s w—
=— Genus: Lyssavirus Gannonwabathyssavius 3 CEDCEN-CTDp——T——¢ |
Lagos bat virus 3 DT> |
Species: Aravan lyssavirus Mokola virus ¥ CEDEDE TP 5 - Pryiogroupt
Shimoni bat virus FODEE T ——T ) |
Species: Australian bat lyssavirus D . . Wes Covcasion bt ssavine ¥ CEDCO I
erivation of names o o i e 4
Lleida bat lyssavirus F gt % g e——

Species: Bokeloh bat lyssavirus

Species: Duvenhage lyssavirus .
Lyssavirus: from Lyssa, the Greek goddess of madness, rage, and frenzy.

Species: European bat 1 lyssavirus
Species: European bat 2 lyssavirus e -
~ g ’ Related, unclassified viruses

Species: Gannoruwa bat lyssavirus

Species: [koma lyssavirus

. ] Virus name Accession number Virus abbreviation
Species: [rkuf lyssavirus
Species: Khujand lyssavirus Taiwan bat lyssavirus MF472710 TBLV
Species: L bat | i . .
i e Kotalahti bat lyssavirus MF960865 KBLV

Species: Lleida bat lyssavirus
) ) Virus names and virus abbreviations are not official ICTV designations.
Species: Mokola lyssavirus

Species: Rabies lyssavirus

Species: Shimoni bat lyssavirus i SALUD ﬁ INDRE

Species: West Caucasian bat lyssavirus ' Source: ICTV Mayo 2019 https.//talk.ictvonline.org/taxonomy/
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New species

Source: Lyssaviruses and Bats: Emergence and Zoonotic Threat. Viruses 2014, 6, 2974-2990;

No. Virus Distribution

1 [ RABV § Global - |

2 |ARAV | Euasian - |

3 KHUV Eurasian e

4 [ BBLV European == I

5 | EBLV-2 § Euope - |

6 | ABLV §| Austraia - |

7 IRKNV ' Eurasian age

8 | EBLV-1 | European wge

9 | DUW §| Afican  ~~-
iPhylogroup I
‘Phylogrowpn ~

10 | Mokv f] African

1" SHIBV African ==

12 | LBV African ==

13 | WCBV | Eurasian w= jphﬂogmupuuw

14 | IKOV African == |

15 | LLEBV | European—

doi:10.3390/v6082974




Relationship between Lyssaviruses and bats

species

Geographical
distribution

Lyssavirus species

Bat species most commonly associated
with lyssavirus infection

Common name

Transmission from
bats implicated in
human fatalities

Eptesicus fuscus Big brown bat Yes
Tadarida brasiliensis Mexican/Brazilian free-tail bat Yes
The Americas Rabies virus (RABV) Lasionycteris noctivagens Silver-haired bat Yes
Perimyotis subflavus Tri-coloured bat Yes
Desmodus rotundus Vampire bat Yes
Eidolon helvum Straw coluored fruit bat No
Lagos Bat Virus (LBV) Rousettus aegyptiacus Egyptian fruit bat No
Africa Epomorphorus wahlbergi Wahlberg’s epauletted fruit bat No
Shimoni Bat Virus (SHIBV) Hipposideros commersoni Commerson’s leaf-nosed bat No
. Miniopterus sp? Undefined Yes

Duvenhage virus (DUVV) - - . —
Nycteris thebaica Egyptian slit-faced bat Yes
Furopean E:ZlBliy\.jfjill\)flruS type | Eptesicus serotinus Serotine bat Yes
European Ba,l Lyssavirus type 2 Myotis daubentonii Daubenton’s bat Yes

(EBLV-2)

Eurasia Bokeloh Bat Lyssavirus (BBLV) Mbyotis nattereri Natterer’s bat No
Aravan virus (ARAV) Mpyotis blythi Lesser mouse-eared bat No
Irkut Virus (IRKV) Murina leucogaster Greater tube-nosed bat Yes
Khujand Virus (KHUV) Myotis mystacinus Whiskered bat No
West Caucasian Bat Virus (WCBV) Miniopterus schreibersii Common bent-winged bat No
Lleida Bat Lyssavirus (LLEBV) * Miniopterus schreibersii Common bent-winged bat No
i . i Pteropus alecto Black flying fox and related sp. Yes
Australasia Australian Bat Lyssavius (ABLV) Sac‘co!aim‘r:.*s flaviventris Yelluw-ielﬁed sheath-tailed bI:lt Yes

SALUD g5 INDRE

* Genetic data only reported to LLEBV




& NCBI Resources™ How To Sign in to NCBI

P"'blmec'@”"' PubMed v | Biosafety and biosecurity for Lyssaviruses [ Search |
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National Institutes of Health Create alert Advanced Help
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Customize ...

Search results
Items: 0

Text availability
Abstract

Free full text

Full text

@ nNo documents match your search terms

Publication dates
5 years
10 years

Custom range. ..

Species
Humans
Other Animals

Clear al

Show additional filters
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The solution...

= A strategic measure for increasing Rabies and
other Lyssaviruses surveillance in the country and
one action plan for the containment of these

pathogens for an eventual introduction in NA.

SALUD G INDRE



Step 1: training (ISST), sigh agreement and
evaluation of lab capabilities

— INSTITUTO DE OGICOS | cipe:
| Or. Manuel Martinez Bdez CecAPAIS
| Coordinacién de Gestion de la Calidad
|
‘ OwTANA & S0 Minuta de Reunion pégina 1 de 2
DATOS GENERALES

Tipo de reunién: Curso Tedrico-Prictico: 1er Foro Nacional para los Laboratorios que reakzan el Diagndstico
de Rabia, 2019
Asunto

Fecha de la reunion: 31 DE MAYO 2019
Lugar. InDRE- Aula e

o
1. ASISTENTES:

3) Enlistaos. ’
b) Firma a lo largo de s minuta Ld 4
©) Enlista anexa

o

a

Ao
a8
2. ACUERDOS: s ﬂé;‘)

Una vez comprobada la existencia del quérum necesario para llovar a cabo la reunidn, se declara abierta
sesidn, @ tratar, los puntos del Dia

ACUERDO - FECHA AVANCES Y
y
§ fice.
'\
? 0
Y Sopec 1
\ y
A L un enimel Jwsh 4
¢ 70 Rrkene /
\§ jpeesy s netd
\Y [y -
W | ’
¥R )
\
)
Lese ol

[ | Lest Ve
/

[ prasioc Q,‘/'\”

-
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Step 2: Diagnostic
and containment
algorithm

- SALUD 2019

Curso Tedrico-Practico:

Ter. Foro Nacional para los
Laboratcrios que realizan
el Diagnéstico de Rabia

del 27 al 31 de maye de 2019
Coordinadora:
D. en C. Nidia Aréchiga Ceballos

POSIT

RESULTS
EMISION AND
INFORMATIVE
NOTE

POSITIVE

ANTIGEMIC AND
GEMETIC
CHARACTERIZATION

POSITIVE

INFORMATIVE
NOTE
RESEARCH
PROTOCOL




Working on a National Level

il

WL
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Biosafety and Biosecurity measures for PH labs

= Annual training from 2008 up to date....

» Specific emergency response drills (lab diagnosis
and contaiment).

= More than 120 staff trained...

= Strengthening of the inspection and surveillance

program.
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Additional measures

= National cooperation with other
agencies...

» Strategic communication national and
international...

* Trained and certified shippers for the
transport of Infectious Substances...
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Concluding remarks (International Level)

What we need to keep doing:

* I[mprove the exchange of information on
epidemiologic events...

* Facilitate the international cooperation
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Concluding remarks (National Level)

» Existing guidelines for epidemiological surveillance
* Emergency preparedness and response protocols.

» Experience and training (basic and specific).
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General Direction of Epidemiology

Direction of Diagnosis and Reference
Direction of Services and Technical Support

Department of Virology (Rabies Lab Staff)
Department of Bacteriology
Department of Parasitology

Department of Molecular Biology
Department of Emerging Diseases
Department of Sample Control and Services

RNLSP
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Rabies Laboratories Network

Without laboratory: Baja
California, Baja California
Sur, Sinaloa, Colima, Ciudad
de Mexico and Yucatan.

Diagnosis by FAT
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All is about emerging and re-emerging infectious
diseases/pathogens......

“Sooner or later everything old is new again”......
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Dra. Nidia Aréchiga Ceballos
Chief of Rabies Laboratory
nidia.arechiga@salud.gob.mx

MSc. Luis Alberto Ochoa Carrera

Head of the Epidemiological Surveillance and Research
Laboratories Network (DLVIE)

Mexican Institute for Social Security (IMSS)
luis.ochoac@imss.gob.mx
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Thank you for your attention
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