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Strengthening the International Cooperation against 
Emergencies between North America: Biosafety, Biosecurity 

and Epidemiological Surveillance of Infectious Diseases to the 
North Hemisphere 



195 countries in the world:
54 in Africa

48 in Asia

44 in Europe

35 in America

14 in Oceania



How big is the LATAM Region?

21 “Spanish speaking” countries in the world

7 in Central America

16 in the Caribbean region + 15 “dependent” territories

12 in South America + 3 “dependent” territories



What do we know about Mexico?



What do we know about Mexico?



How big is the challenge?



Epidemiological Surveillance



What do we know about epidemiology efforts in 
the region?



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



 The Mexico Single Information System for Epidemiological Surveillance
(SUIVE) created in 1981.

 SUIVE disseminates weekly bulletins detailing new cases of 142 diseases
by subject, sex, and age group.

 The SUIVE Epidemiology Bulletin is the current bulletin for reporting
morbidity data collected by National System of Epidemiological
Surveillance (SINAVE).

Epidemiological Surveillance: Mexico



Talking about epidemiological 
surveillance…..



Situational diagnosis of biosafety
and biosecurity in LATAM



Lack of:

a) Financial resources
b) Training
c) Personnel assigned to the “biosafety and/or biosecurity” activities
d) Interest in the topic
e) Opportunities to “learn more about the topic”

Situational diagnosis: biosafety and 
biosecurity



What is affecting us?
 Unknown outbreaks
 Terrorism 
 Activities without risk assessment
 Corruption
 Unemployment
 Migration challenges
 Excessive use of GMOs
 Use of unknown technology
 Others…… 



What are governments doing right now?

How is communication transmitted to the scientists, 
policy makers, healthcare staff?

How are we facing the new changing environment?



The challenges that are facing….

 Limited support, risk assessment….. 
 Lack of maintenance….
 "New Biosafety Regulations” 
(CWA 15793, WHO, BMBL, Canadian Standard, ISO 35001…)

 Integration of processes
 Language, cultural barriers, professional 

background ...



Understanding the dilemma
Substitutions-Reductions (surrogate organism) What’s more difficult..

Administrative controls What we do not comply……

Work practices and procedures What we usually forget…

Engineering controls What we depend on…

Personal protective equipment (PPE) What we think is the most important….



Activities and efforts on a National 
level for supporting the 
Epidemiological Surveillance: 
Collaborating Center for 
Laboratory Biosafety



 Regional experts in several topics (i.e., molecular biology,
biosafety and biosecurity as well as virology).

 InDRE has 4 Collaborating Centers for WHO (Malaria,
Arboviruses, Biosafety and Quality Assurance).

Impact of InDRE in the LATAM region…



On a national level: CC-WHO for Lab Biosafety



The first situational diagnosis…
2014



Status of the Public Health Laboratories Network  in 2013
• Evidence of a biosafety manual, the implementation  and documented in the 

Quality System of the lab70%

• Biological safety datasheets elaborated (25%)
• Biological inventories updated60%

• Evidence of a “biosafety responsible in the lab with formal authority
• Institutional Biosafety Commitee60%

• Defined biosafety objectives and biological risk management policy 
(documented and communicated)45%

• Presence of Biosafety Guidelines and its communication to the lab staff45%

• Evidence of the “risk communication” (signals and hazard identification)45%

• Biosafety inspections45%

• Risk assessment using Bio-RAM software or any other methodology20%

• Biological Risk Managemente Audits20%

• Risk mitigation based on hazard identification
• Despite they apply actions and have documented SOPs0%



Event Place/Date Results obtained

Biosafety and Biosecurity 
Workshop
3 courses

LESP Veracruz
2008, 2009 y 2010
CDC y EWIDS

23 LESP
10 InDRE

Biological Risk Management 
Workshop 
3 courses

Mexico City 
May 2011; WHO/PAHO
October 2011; 
CDC/EWIDS
June  2012; InDRE

38 LESP
3 InDRE

Infectious Substance Shipping 
Certification Course (IATA/PAHO)

InDRE 
November 2011
WHO/PAHO

15 LESP
8 InDRE

Biosafety and Biosecurity Basics 
in the Laboratory

InDRE 
November 2011
WHO/PAHO

15 LESP
8 InDRE

Other training:
Maintenance of Laboratory 
Equipment

InDRE, 
February 2011

31 LESP, Maintenance 
responsibles



The result…
2016



Current Status of the Public Health Laboratories Network 
• Evidence of a biosafety manual, the implementation  and documented in the 

Quality System of the lab90%

• Biological safety datasheets 
• Biological inventories updated90%

• Evidence of a “biosafety responsible in the lab with formal authority
• Institutional Biosafety Commitee90%

• Defined biosafety objectives and biological risk management policy 
(documented and communicated)90%

• Presence of Biosafety Guidelines and its communication to the lab staff90%

• Evidence of the “risk communication” (signals and hazard identification)90%

• Biosafety inspections75%

• Risk assessment using Bio-RAM software or any other methodology85%

• Biological Risk Managemente Audits included in the Q.S. inspections100%

• Risk mitigation based on hazard identification90%



Facing the challenge of new emerging
diseases: National Strategy for Detecting
Non-circulating Lyssaviruses in the
National Public Health Laboratory Network
(RNLSP)



Rabies 
 In North America, rabies persists in several

terrestrial meso-carnivore species and bats.

 Specific variants of the rabies virus are adapted to
species as well as specific geographic areas.

 The wildlife species most commonly confirmed
with rabies include skunks, foxes, coyotes, and
bats.

Rabies transmission by vampire bats (Desmodus
rotundus) is an important Public Health and economic
concern in Mexico and Latin America



Rabies virus in Mexico

 No human cases transmitted by dogs since 2006…

 Last canine case was in 2017...

In 2017:

 *75% of the positive cases diagnosed were puppies 
or kitten….

 Confirmed cases were non-vaccinated animals…

 *All cases were related with wild rabies virus cycle



The North American Rabies Management Plan 
(NARMP) 

 NARMP establishes a protocol for
rabies management in North America
by assessing and defining the needs,
priorities, and strategies.

 This represents a key strategy in
facilitating a planning processes by
which mutual border rabies control
and prevention goals and objectives
can be identified and better met
among Canada, Mexico, and the
United States.



The North American Rabies Management Plan (NARMP) 

Plan goal:

Provide a framework and forum for
constructive interaction among the states and
provinces and federal levels of CAN, U.S.A.,
and MEX to address challenges jointly, and
ensure that long-term rabies management
goals are met.



The North American Rabies Management Plan 
(NARMP) 



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/


Evolution in the classification of Lyssaviruses

 SEROTYPE (1970)
Antibody cross reaction : Rabies, Lagos bat virus, Mokola virus, Duvenhage virus

 PANEL OF MONOCLONAL ANTIBODIES (1978)
Rabies virus antigenic variants in order to determine the most probable reservoir species

 SEROGENOTYPE (1980)
Rabies, Lagos bat virus , Mokola virus , Duvenhage virus, EBLV-1, EBLV-2, Australian bat 
lyssavirus.

 SPECIES  (2003)
16 identified species officially (2019)



Genus Lyssavirus

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

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


Genomic Organization of the Lyssaviruses

 N, P, M, G and L represent the ORFs that code

for structural proteins.

 Genomes have untranslated regions in the G

genes; In the West Caucasus Bat Lyssavirus

(WCBL), this region ~ 700 nt contains an ORF of

180nt (in blue) that encodes a possible 7.1 kDa

protein.

 The West Caucasus Bat Lyssavirus also has an

alternative ORF of 228 nt (orange), which begins

near the beginning of the M gene, which encodes

a putative protein of 8.4 kDa. It is not known if

these proteins are expressed in infected cells.

Source: ICTV Mayo 2019: https://talk.ictvonline.org/ictv-reports/ictv_online_report/negative-sense-rna-
viruses/mononegavirales/w/rhabdoviridae/795/genus-lyssavirus

https://talk.ictvonline.org/ictv-reports/ictv_online_report/negative-sense-rna-viruses/mononegavirales/w/rhabdoviridae/795/genus-lyssavirus


New species



PHYLOGROUPS

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



However……
What to do when a non 
endemic Lyssavirus can 
be potentially introduced 
into a different region?





 A strategic measure for increasing Rabies and other

Lyssaviruses surveillance in the country and action plan for

the containment of these pathogens was developed in the

country……

Actions implemented:



Purposes of the action plan

 Provide timely response…..

 Guarantee the development of activities under the highest standards of
quality and safety.

 Provide advice and support to specific response groups….



Building the Future: 
Agreement with the Rabies Lab Network  2018-2019



What to do against a non-
circulating Lyssavirus in 
the region?



Importance of the containment lab (CL) 
for the epidemiological surveillance 

 It has a unique and innovative design for the safe and secure
handling of high-risk pathogens….

 It has a defined installed capacity for a large Public Health
emergency response….

 “Adaptability of the facilities” that can be used for
diagnostic/research purposes.



Diagnosis at the CL

Laboratory Status
Viral pathogens

Arboviruses and HF

Rabies

Poliovirus

Respiratory viruses

Febrile Exhantematic viruses

Special pathogens

Table 1. Risk assessment for the use of containment 
facilities at InDRE by lab

High Priority      Medium Priority        Low Priority

ER based on:

1.- Activities, frequency, complexity and time required…..

2.- Special requirements (i.e., vaccination).

3.- Special situations (i.e., epidemiological 
emergencies).



What have we been doing in terms of biosafety and biosecurity 
for support the PH labs?

 Frequent training from 2008 to date….

 Specific emergency response drills for possible scenarios evolving
containment lab…..

 More than 120 trained staff for working at the CL…..

 Audits, inspections and risk communication….





 National cooperation with other
agencies….

 Strategic communication with international
reference centers….

 Trained and certified shippers for the safe
transport of Infectious Substances

Additional measures



What we need to do: 

 Improve the exchange of information on epidemiologic events...

 Promote collaborative responses...

 Facilitate the international cooperation

Concluding remarks (International Level)



 Successful transfer of technology

 Specific protocols based on WHO recommendations and other
specialized centers (i.e., CDC, PHAC).

Concluding remarks (National Level)



Concluding remarks (cont.)

 More than 25 guidelines for different diseases in the
country.

 Emergency preparedness and response protocols (i.e.,
Ebola outbreak National Response Plan since 2014).

 Strong Quality Assurance processes (ISO 9001:2015, ISO
15189:2012 as well as, CWA 15793 and CWA 16335
standards).

 Experience and training (basic and specific).



Success depends on a 
TEAM……



General Direction of Epidemiology

Direction of Diagnosis and Reference
Direction of Services and Technical Support

Department of Virology
Department of Bacteriology
Department of Parasitology

Department of Molecular Biology
Department of Emerging Diseases

Department of Sample Control and Services

RNLSP



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

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



Rabies Laboratory
nidia.arechiga@salud.gob.mx

Tel: 5062-1600 Ext: 59359

Biosafety Level 3 Laboratory Coordination
luis.ochoa@salud.gob.mx

Tel: 5062-1600   Ext: 59578 y 59372



Thank you for your attention

Merci de votre attention
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