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Biosafety and Biosecurity Measures in the 
Epidemiological Surveillance of Rabies Virus and 

Other Lyssaviruses in Mexico



How big is the LATAM Region?

21 “Spanish speaking” countries

7 in Central America

16 in the Caribbean

12 in South America
+ dependent territories…..



What do we know about Mexico?



However we also know that…..



How big is the challenge?

Source: SHCP 2019



What do we know about epidemiology efforts 
in the region?





Representative pathogens identified in last 40 
years (and counting….)



 System for Epidemiological Surveillance (SUIVE)
created in 1981.

 SUIVE publishes weekly bulletins detailing
potential “emerging and re-emerging” diseases.

How epidemiological surveillance 
works in Mexico



Talking about epidemiological 
surveillance…..



Infectious diseases and the challenges that we face

 Epidemiological context
 Limited support/risk assessment
 “New Regulations”  
 Language, cultural barriers, professional 
background ...



But… how could we monitor something that 
it is difficult to detect?



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

 Specific variants of the rabies virus
are adapted to species.

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



Rabies: Status in Mexico

 No human cases transmitted by dogs since 
2006…
 Last canine case in 2017...

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



The North American Rabies 
Management Plan (NARMP) 

 NARMP establishes a protocol 
for rabies management in North 
America.

 “Key strategy” in facilitating the  
planning processes. 



Taxonomy of Lyssaviruses 

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

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


Taxonomy of Lyssaviruses (cont.)

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

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


New species submitted

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

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


Genus Lyssavirus

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

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


New species Source: Lyssaviruses and Bats: Emergence and Zoonotic Threat.  Viruses 2014, 6, 2974-2990; 
doi:10.3390/v6082974 



Relationship between Lyssaviruses and bats 
species 

* Genetic data only reported to LLEBV





 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.

The solution…



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



Step 2: Diagnostic 
and containment 
algorithm



Working on a National Level



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.





 National cooperation with other 
agencies…

 Strategic communication national and 
international…

 Trained and certified shippers for the 
transport of Infectious Substances…

Additional measures



What we need to keep doing: 

 Improve the exchange of information on 
epidemiologic events...

 Facilitate the international cooperation

Concluding remarks (International Level)



Concluding remarks (National Level)

Existing guidelines for epidemiological surveillance

Emergency preparedness and response protocols.

Experience and training (basic and specific).



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



Rabies Laboratories Network 



All is about emerging and re-emerging infectious
diseases/pathogens……

“Sooner or later everything old is new again”……



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



Thank you for your attention
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