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Disclosure

• I belong to the High-Level Isolation Unit of La Paz-Carlos III Hospital

• I am not an expert on Viral Hemorrhagic Fevers

• But I have attended

• 3 Ebola virus disease

• 1 Crimean-Congo Haemorrghic fever

• More than 20 VHF suspected patients

• More than 30  high risk contacts…

• ….



By I. Columbina, ad vivum delineavit. Paulus Fürst Excud〈i〉t. - Internet Archive’s copy of Eugen Holländer, Die Karikatur und Satire in der Medizin: Medico-
Kunsthistorische Studie von Professor Dr. Eugen Holländer, 2nd edn (Stuttgart:Ferdinand Enke, 1921), fig. 79 (p. 171)., 

Public Domain, https://commons.wikimedia.org/w/index.php?curid=15677032



Microbiology by numbers. Nature 2011;9(9):628. 

 ~ 1400 human pathogens

 < 1% of the total number of microbial species
on the planet

 177 emergent or reemergent

Microbiology by numbers



Fauci AS, Morens DM. The perpetual challenge of infectious diseases. N Engl J Med 2012; 366:454–461

Diseases that are recognized in the human host for the 

first time

Newly emerging infectious diseases





Middle East & North Africa
230 000

[160,000–330,000]

Eastern and Southern Africa
19.1 million

[17.7 million–20.5 million]

Eastern Europe 
& Central Asia

1.5 million 
[1.4 million–1.7 million]

Asia and the Pacific
5.1 million

[4.4 million–5.8 million]

North America and Western and Central Europe
2.4 million 

[2.2 million–2.7 million]

Latin America and 
the Caribbean

2.0 million
[1.7 million–2.3 million]

Western and Central Africa
6.5 million

[5.3 million–7.8 million]

Total: 36.7 million [34.0 million–39.8 million]

WHO. HIV/AIDS data and statistics: http://www.who.int/hiv/data/en/ (accessed July 2016)

Individuals living with HIV in 2015



Fauci AS, Morens DM. The perpetual challenge of infectious diseases. N Engl J Med 2012; 366:454–461

Diseases that are recognized in the human host for the 

first time

Newly emerging infectious diseases

Diseases that historically have infected humans but continue to reappear 
either in 

new locations



https://www.cdc.gov/westnile/statsmaps/index.html



https://www.cdc.gov/westnile/statsmaps/index.html



https://www.cdc.gov/westnile/statsmaps/index.html



Fauci AS, Morens DM. The perpetual challenge of infectious diseases. N Engl J Med 2012; 366:454–461

Diseases that are recognized in the human host for the 

first time

Newly emerging infectious diseases

Diseases that historically have infected humans but continue to reappear 
either in 

new locations

Diseases that historically have infected humans but continue to reappear 
either in new locations or in 

resistant forms



http://www.who.int/tb/challenges/mdr/MDR_TB_2015.pdf?ua=1
http://www.sciencemag.org/news/2016/04/drug-resistance-triggers-war-wipe-out-malaria-mekong-region

Artemisin-resistant Malaria

http://www.who.int/tb/challenges/mdr/MDR_TB_2015.pdf?ua=1
http://www.sciencemag.org/news/2016/04/drug-resistance-triggers-war-wipe-out-malaria-mekong-region


Fauci AS, Morens DM. The perpetual challenge of infectious diseases. N Engl J Med 2012; 366:454–461

Diseases that are recognized in the human host for the 

first time

Newly emerging infectious diseases

Diseases that historically have infected humans but continue to reappear 
either in 

new locations

Diseases that historically have infected humans but continue to reappear 
either in new locations or in 

resistant forms

Diseases that historically have infected humans but continue to reappear 

either in new locations or in resistant forms or reappear after 

apparent control or elimination or under unusual circumstances 



https://www.newscientist.com/article/dn25518-global-emergency-declared-as-polio-cases-surge/



https://www.thesun.co.uk/living/3203912/highly-contagious-measles-is-sweeping-through-europe-health-experts-warn/



http://www.euro.who.int/__data/assets/pdf_file/0010/196237/Immunization-Highlights-2011-2012-2.pdf
http://www.euro.who.int/en/health-topics/communicable-diseases/measles-and-rubella/news/news/2015/02/measles-incidence-drops-in-europe,-but-transmission-continues

14 966 Cases 
France

14966 Cases France

http://www.euro.who.int/__data/assets/pdf_file/0010/196237/Immunization-Highlights-2011-2012-2.pdf
http://www.euro.who.int/en/health-topics/communicable-diseases/measles-and-rubella/news/news/2015/02/measles-incidence-drops-in-europe,-but-transmission-continues


Fauci AS, Morens DM. The perpetual challenge of infectious diseases. N Engl J Med 2012; 366:454–461

Diseases that are recognized in the human host for the first time

Newly emerging infectious diseases

Diseases that historically have infected humans but continue to reappear either in new 
locations

Diseases that historically have infected humans but continue to reappear either in new locations 

or in resistant forms

Diseases that historically have infected humans but continue to reappear either in new locations 

or in resistant forms or reappear after apparent control or elimination or under unusual 

circumstances 

BIOTERRORISM



2001 anthrax attacks



Forum on Microbial Threats, Board on Global Health, Institute of Medicine. Emerging Viral Diseases: The One Health Connection: Workshop Summary. Washington (DC): 
National Academies Press (US); 2015. doi:10.17226/18975

Emerging viral diseases. Mortality

Ebola Virus Disease
11310 deaths

2014



Sands P, Mundaca-Shah C, Dzau VJ. The Neglected Dimension of Global Security - A Framework for Countering Infectious-Disease Crises. N Engl J Med Published Online First: 13 January 2016. 
doi:10.1056/NEJMsr1600236

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Severe acute respiratory syndrome (SARS)
Started in China

Chikungunya
Outbreaks

Zika virus
Yap Island, Federated States of Micronesia

Cholera
Zimbabwe

Cholera
Haiti

H1N1 Influenza
Pandemic

Measles
Democratic Republic of Congo

Middle East respiratory syndrome (MERS)
Outbreaks

Zika virus
French Polynesia

Brazil and 
Colombia

Ebola
Outbreaks in West Africa

Chikungunya
Outbreaks

Major Emerging and Reemerging Infectious-Disease Outbreaks, 
Epidemic, and Pandemics, 2005 through 2015



Røttingen J-A, Gouglas D, Feinberg M, Plotkin S, Raghavan KV, Witty A, et al. New Vaccines against Epidemic Infectious Diseases. N Engl J Med 2017; :NEJMp1613577.

Top Emerging Pathogens Likely to Cause Severe Outbreaks in the Near Future



Microbiology by numbers. Nature 2011;9(9):628. 

 ~ 1400 human pathogens

 < 1% of the total number of microbial species
on the planet

 177 emergent or reemergent

 ≈75% of  Emerging Pathogens are Zoonotic

Microbiology by numbers



Johnson CK, Hitchens PL, Evans TS, et al. Spillover and pandemic properties of zoonotic viruses with high host plasticity. Sci Rep 2015;:1–8. 



Factors Involved in Virus Emergence



The Lancet 2012;380(9857):1956–65.

Global Hotspots for Emerging Infectious Diseases that Originate in Wildlife



http://brilliantmaps.com/population-circle/.



http://www.prn.org/index.php/progression/article/origin_of_the_aids_pandemic_58

Bushmeat in Pointe Noire, Democratic Depublic of Congo

Eating Habits



Ecoturism



Southern Liberia large parts of the last great primary forest disappear to make way for palm oil in 2012.(Anne Chaon/AFP/Getty Images)

Deforestation



Human-Animal Interactions



Mega-cites



Climate change:  floods



http://www.theweek.in/health/cover/zika-india-could-be-facing-a-clear-and-present-danger.html

Living conditions



http://www.economist.com/blogs/graphicdetail/2014/12/ebola-graphics



http://www.gapminder.org/tools

http://www.gapminder.org/tools


http://www.vox.com/2016/5/31/11638796/why-there-are-more-infectious-disease-outbreaks

Spread by only local traffic

Spread of bubonic plague in Europe from the 1340s to the 1350s.

http://www.vox.com/2016/5/31/11638796/why-there-are-more-infectious-disease-outbreaks


http://www.vox.com/2016/5/31/11638796/why-there-are-more-infectious-disease-outbreaks

http://www.citylab.com/commute/2013/02/weve-been-looking-spread-global-pandemics-all-wrong/4782/

Spread by only local traffic

http://www.vox.com/2016/5/31/11638796/why-there-are-more-infectious-disease-outbreaks
http://www.citylab.com/commute/2013/02/weve-been-looking-spread-global-pandemics-all-wrong/4782/


Spread by air traffic

Morens DM, Folkers GK, Fauci AS. Emerging infections: a perpetual challenge. The Lancet Infectious Diseases 2008; 8:710–719

http://www.citylab.com/commute/2013/02/weve-been-looking-spread-global-pandemics-all-wrong/4782/

http://www.citylab.com/commute/2013/02/weve-been-looking-spread-global-pandemics-all-wrong/4782/


"In the context of infectious diseases there is 

no place remote,

no place disconnected” 

http://www.citylab.com/commute/2013/02/weve-been-looking-spread-global-pandemics-all-wrong/4782/

Committee on Microbial Threats to Health, Institute of Medicine, Emerging infections: Microbial threats to health in the United States (National Academies Press, Washington, DC, 1992)



2016

Negredo et al. NEJM 2017.
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August 2016 September 2016

27 29 3028

October 2016

1 2 6

ILUH: Infanta Leonor University Hospital; GMUH: Gregorio Marañon University Hospital; ICU: Intensive Care Unit; CCHF: Crimean
Congo Haemorrhagic Fever; HLIU: High Level Isolation Unit; DOI: day of illness

Negredo et al. NEJM 2017.



39.63°N, 7.33°W
November 2010: 117 Hyalomma lusitanicum ticks were

collected from 28 adult red deer (Cervus elaphus ), and tested

positive for CCHF by PCR

Estrada-Peña A et al. Crimean-Congo hemorrhagic fever virus in ticks, Southwestern Europe, 2010. Emerging Infect Dis 2012;18(1):179–80.

https://www.msssi.gob.es/profesionales/saludPublica/ccayes/alertasActual/Crimea_Congo/docs/BIS-ACTUALIZACION_ER_FHCC_2016_final20160927.pdf

Note: data not geographically precise



Estrada-Peña A et al. Crimean-Congo hemorrhagic fever virus in ticks, Southwestern Europe, 2010. Emerging Infect Dis 2012;18(1):179–80.



Palomar AM et al. Crimean-Congo Hemorrhagic Fever Virus in ticks from migratory birds, Morocco. Em Infec Dis 2013. 19:260-3



http://wysinfo.com/Migratory_Birds/Migratory_Birds_Without_Boundaries.htm
http://www.seen-net.eu

Migratory routes

http://wysinfo.com/Migratory_Birds/Migratory_Birds_Without_Boundaries.htm
http://www.seen-net.eu


Sequences were aligned (ClustalW into

MEGA 5.2 software) and a phylogenetic

tree was generated using neighbour-

joining algorithm with 1,000 replicates for

bootstrap testing. Accession numbers are

indicated in the tree.

Phylogenetic tree 

Negredo et al. NEJM 2017.



Filipe A et al. Antibodies to Congo-Crimean haemorrhagic fever, Dhori, Thogoto and Bhanja viruses in southern Portugal. Acta Virol 1985. 29: 324-8.

Seroprevalence studies
(goats and humans) 

Portugal 1984.

• 2 out of 190 people had CCHF antibodies



39.63°N, 7.33°W
November 2010: 117 semi-engorged adult

H. lusitanicum ticks were collected from 28 adult red deer

(Cervus elaphus )

Estrada-Peña A et al. Crimean-Congo hemorrhagic fever virus in ticks, Southwestern Europe, 2010. Emerging Infect Dis 2012;18(1):179–80.

https://www.msssi.gob.es/profesionales/saludPublica/ccayes/alertasActual/Crimea_Congo/docs/BIS-ACTUALIZACION_ER_FHCC_2016_final20160927.pdf

Note: data not geographically precise

San Juan del Molinillo
2017



http://www.msssi.gob.es/profesionales/saludPublica/enfermedadesEmergentes/Crimea_Congo/docs/ACTUALIZACION_ER_FHCC_20.04.2017.pdf

Setp 2016- March 2017
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ILUH: Infanta Leonor University Hospital; GMUH: Gregorio Marañon University Hospital; ICU: Intensive Care Unit; CCHF: Crimean Congo
Haemorrhagic Fever; HLIU: High Level Isolation Unit; DOI: day of illness

Family, ILHU and GMUH HCW

High Level Isolation Unit Health care workersContact Tracing 
and Surveillance

Negredo et al. NEJM 2017.



Contact surveillance

• 437 exposed subjects before CCHF diagnosis:

- 386 high risk.

- 51 low risk.

• In addition, 59 health care workers of the HLIU had protected 
exposures while caring for the secondary case. 

• None contracted symptomatic CCHF.

Why were there so “few” secondary infections?

Negredo et al. NEJM 2017.



Appropiate Personal Protective Equipment



Aproppiate Personal Protective Equipment (PPE)

M Mora, HLIU La Paz-Carlos III, Madrid H Leblebicioglu, Ondokuz Mayiz University, Turkey



Preparedness

• One Health concept

• Think about it, we live in a globalized world for humans and 

animals!!!

• Autoprotective culture in medicine: standard precautions



Gates B. The Next Epidemic - Lessons from Ebola. N Engl J Med Published Online First: 18 March 2015. doi:10.1056/NEJMp1502918

“Of all the things that could kill more than 10 

million people around the world, the most

likely is an epidemic stemming from either

natural causes or bioterrorism” 



"In the context of infectious diseases there is 

no place remote,

no place disconnected” 

But don´t forget to look what is happing at home as well

http://www.citylab.com/commute/2013/02/weve-been-looking-spread-global-pandemics-all-wrong/4782/

Committee on Microbial Threats to Health, Institute of Medicine, Emerging infections: Microbial threats to health in the United States (National Academies Press, Washington, DC, 1992)



Merci beaucoup pour votre attention

marta.mora@salud.madrid.org


