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Disclosure

* | belong to the High-Level Isolation Unit of La Paz-Carlos Ill Hospital

* | am not an expert on Viral Hemorrhagic Fevers

* But | have attended
* 3 Ebola virus disease
e 1 Crimean-Congo Haemorrghic fever

* More than 20 VHF suspected patients

More than 30 high risk contacts...
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By I. Columbina, ad vivum delineavit. Paulus Fiirst Excud i) t.- Internet Archive’s copy of Eugen Holldnder, Die Karikatur und Satire in der Medizin: Medico-
Kunsthistorische Studie von Professor Dr. Eugen Holldnder, 2nd edn (Stuttgart:Ferdinand Enke, 1921), fig. 79 (p. 171).,
Public Domain, https://commons.wikimedia.org/w/index.php?curid=15677032



Microbiology by numbers

= ~ 1400 human pathogens

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

= 177 emergent or reemergent

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



Newly emerging infectious diseases

Diseases that are recognized in the human host for the

first time

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



CENTERS FOR DISEASE CONTROL

MNWR

MORBIDITY AND MORTALTY WEEKLY REPORT

June 5, 1981

Pneumocystis Pneumonia -
Los Angeles

July 4, 1981
Kaposi’s Sarcoma and
Pneumocystis Pneumonia Among
Homosexual Men -
New York City and California




Individuals living with HIV in 2015

Eastern Europe

North America and Western and Central Europe &fgnrtr:ialhgzla

(2.2 mii#or?llzl!'7°r?1illion] [1.4 miilion-1.7 million]

Middle East & North Africa
230 000
[160,000-330,000]

i i Asia and the Pacific
L Casbboan'd  Western and Central Africa 129551 million
2.0 million 6.5 million [4.4 million-5.8 million]
[1.7 million-2.3 million] [5.3 million=7.8 million]

Eastern and Southern Africa
19.1 million
[17.7 million—-20.5 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)



Newly emerging infectious diseases

Diseases that are recognized in the human host for the

first time

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

new locations

Fauci AS, Morens DM. The perpetual challenge of infectious diseases. N Engl J Med 2012; 366:454-461
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https://www.cdc.gov/westnile/statsmaps/index.html






West Nile virus neuroinvasive disease incidence reported to ArboNET, by

West Nile virus neuroinvasive disease incidence reported to ArboNET, by
state, United States, 2001

state, United States, 2002

i
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Intdence per 100,000 incidence per 100,000
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West Nile virus neuroinvasive disease incidence reported to ArboNET, by

West Nile virus neuroinvasive disease incidence reported to ArboNET, by
state, United States, 2003

state, United States, 2004

3
3

Incidence per 100,000

Incidence per 100,000

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



Newly emerging infectious diseases

Diseases that are recognized in the human host for the

first time

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

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



Artemisin-resistant Malaria
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http://www.sciencemag.org/news/2016/04/drug-resistance-triggers-war-wipe-out-malaria-mekong-region

Carbapenemase-producer Enterobacteriaceae emergence
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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

Newly emerging infectious diseases

Diseases that are recognized in the human host for the

first time

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 FEAP P €AV after
apparent control or elimination or under unusual circumstances

Fauci AS, Morens DM. The perpetual challenge of infectious diseases. N Engl J Med 2012; 366:454-461
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DAILY NEWS 5 May 2014

Global emergency declared as polio
cases surge

By Debora MacKenzie

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



MEASLES [ ﬁ
—— OUTBREAKS —
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POLAN
EUROPE
GERMANY
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UKRAINE

ﬁﬁ\m 111 cases

]

Cases were
recorded between

N

Feb 2016 and Jan 2017
7 N

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



Measles cases in the WHO European Region

341 982

Cases dropped 98%
between 1993-2007

14 966 Cases
France

14966 Cases France
30604 33310 ,.550 32818

o 9163 ® . . . . ®

19493 2007 2008 2009 2010 2011 2012 2013 2014*

* provisional data

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



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

Newly emerging infectious diseases

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

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

locations

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

orin r@sistant forms

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

or in resistant forms or FE€A PP €Al after apparent control or elimination or under unusual
circumstances

BIOTERRORISM

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



2001 anthrax attacks

SPECIAL REWARD

wo 92.9 Million

For information leading to the arrest and conviction of the individual(s)
responsible for the mailing of letters containing anthrax to the New York Post,
Tom Brokaw at NBC, Senator Tom Daschle and Senator Patrick Leahy:

\\' N ” r Sa E
EDlroR

New York Rsr
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New 1ok NYloo3s¢ ,
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AS A RESULT OF EXPOSURE TO ANTHRAX,
FIVE (5) PEOPLE HAVE DIED.

The person responsible for these deaths...
+ Likely has a scientific background/work history which may include a

specific familiarity with anthrax

» Has a level of comfort in and around the Trenton, NJ area due to

present or prior association

Anyone having information, contact America's Most Wanted at

1-800-CRIME TV or the FBI via e-mail at amerithrax@fbi.gov
All information will be held in strict confidence. Reward payment will
be made in accordance with the conditions of Postal Service Reward

Poster 296, dated February 2000. Source of reward funds:
U.S. Postal Service and FBI $2,000,000; ADVO, Inc. $500,000.



Emerging viral diseases. Mortality

HIV
>30 million deaths

s Disease
ths

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



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

Zika virus

Severe acute respiratory syndrome (SARS)
Started in China

Chikungunya
Outbreaks

2002 2003 2004 2005 2006 2007

Yap Island, Federated States of Micronesia

Zika virus
French Polynesia

Ebola

Brazil and
Colombia

Outbreaks in West Africa

Chikungunya
Outbreaks

Middle East respiratory syndrome (MERS)

Cholera
Haiti
Cholera
Zimbabwe
H1N1 Influenza
Pandemic
Measles
Democratic Republic of Congo
Outbreaks
2008 2009 2010 2011 2012

2013 2014

2015

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




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

.-l Diseases to be urgently addressed under the WHO Research and Development

Blueprint

Crimean Congo hemorrhagic fever virus

Filovirus diseases (Ebola and Marburg)

Highly pathogenic emerging coronaviruses relevant to humans (Middle East
respiratory syndrome coronavirus [MERS-CoV], severe acute respiratory syn-
drome coronavirus [SARS-CoV])

Lassa fever virus

Nipah virus

Rift Valley fever virus

Any new severe infectious disease

Serious diseases necessitating further action as soon as possible

Chikungunya

Severe fever with thrombocytopenia syndrome

Congenital abnormalities and other neurologic complications associated
with Zika virus

Rgttingen 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.



Microbiology by numbers

~ 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. Nature 2011;9(9):628.



Animal viruses with Animal-to-human Amplification by Global Spread

high host plasticity spillover of human-to-human
viruses tfransmission

Viruses

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

GLOBALIZATION
RAPID AIR TRAVEL

ALTERED
ECOSYSTEMS

EXPANDING
POPULATIONS
“MEGA- CITIES”

POVERTY

MICROBIAL
EVOLUTION




Global Hotspots for Emerging Infectious Diseases that Originate in Wildlife

High risk
Moderate risk
Low risk

The Lancet 2012;380(9857):1956—65.



. There are more people living inside
. this circle than outside of

e

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



Eating Habits

Bushmeat in Pointe Noire, Democratic Depublic of Congo

http://www.prn.org/index.php/progression/article/origin_of the_aids_pandemic_58




Ecoturism

FIGURE A12-2 Contact between humans and great apes is increasing due to ecotourism,
and without preventive measures could result in cross-species pathogen exchange.



Deforestation

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



Human-Animal Interactions
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Living conditions

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



I e e o NG S 35069 24,000
Ebola outbreaks ., s o 53600
To March 1st 2015 ALGERIA LIBYA EGYPT \ .
S +22,000
Number of people: ARABIA ’
infected MAURTTANIA 8 6 ~21,000
of whom: MALI* NIGER R +20,000  m—
: CHAD SUDAN Qe g
?;dgead SENEGAL* e L I o o0
. 1 - ; 8
g INORY  NIGERIA*S SOUTH  ETHIOPA &/ e
Qe COAST A § CA-R. SUDAN \ @‘S’& 17,000
2,129 A ... 16,00
' g UGHNDA yenya 5,0
BERPRs e secsoacacesscacssasans .o 15,000
GUINEA 14,000
TANZANIA
3 546 i 13,000
' . L bt 12,000
ZAMBIA  MA Wé .......... 11,000
4
SIERRA LEONE NAMIBIA  ZIMBABWE ; 10,000
............. " 9,000
Number of people infected BOTSWANA £ 5 | e
Per 100,000 population ¢
0 25 50 75 100 125 150 175 200 SOUTH A0
: : : : : : : : AFRICA  foeoneiicieiirciisiimraissamrcmrasssanssanssanss +6,000
Liberia : 5,000
NCUEEE T - 4.000
Leone 3’000
Guinea '
............................................................................. o 2,000
........................................................................................................................................................................................... oo 1,000

—-I T 1 T T T T T T T T T T T I T 1 l!l T T I-l l*l I |!| T T I I T 0
1976 78 80 82 84 86 88 90 92 94 96 98 2000 02 04 06 08 10 12 14-15t

Sources: WHO; UN; The Economist *Declared Ebola-free TExcluding Congo

htto://www.economist.com/blogs/granhicdetail/2014/12/ebola-graphics



*|lin ~

Life expectancy (years)

85

80+

757

70+

651

60

55

451

40

=4
leerla 2013 B(ﬁ ;
| Guinea 2013
[Sierra Leone 2013) s
@
°® o '-'f.;ﬁf o
a
]
200 400 1000 2 000 4 000 10000 20000 40000
Income per person (GDP/capita, PPP$ inflation-adjusted) v |log ~ |

http://www.gapminder.org/tools



http://www.gapminder.org/tools

. 1347

I Mid-1348
[ Early 1349
3 Late 1349

. 1350

= 1351

[ After 1351
S8\ Minor outbreak

AN~ g

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

Marseille ’

¥

Spread by only local traffic

S Ragusa

o
@
Rome

-

@
q * Athens ¢
-y
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http://www.vox.com/2016/5/31/11638796/why-there-are-more-infectious-disease-outbreaks

Spread by only local traffic
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http://www.citylab.com/commute/2013/02/weve-been-looking-spread-global-pandemics-all-wrong/4782/
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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)
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BRIEF REPORT

Autochthonous Crimean—Congo
Hemorrhagic Fever in Spain

A. Negredo, F. de la Calle-Prieto, E. Palencia-Herrején, M. Mora-Rillo,
J. Astray-Mochales, M. P. Sdnchez-Seco, E. Bermejo Lopez, J. Mendrguez,
A. Fernédndez-Cruz, B. Sédnchez-Artola, E. Keough-Delgado, E. Ramirez de Arellano,
F. Lasala, J. Milla, J.L. Fraile, M. Ordobés Gavin, A. Martinez de la Géndara,
L. Lépez Perez, D. Diaz-Diaz, M.A. Lépez-Garcia, P. Delgado-Jimenez,
A. Martin-Quirés, E. Trigo, J.C. Figueira, J. Manzanares, E. Rodriguez-Baena,
L. Garcia-Comas, O. Rodriguez-Fraga, N. Garcia-Arenzana, M.V. Fernandez-Diaz,
V.M. Cornejo, P. Emmerich, J. Schmidt-Chanasit, and J.R. Arribas,

for the Crimean Congo Hemorrhagic Fe | B Locations of CCHF Worldwide

e = 7

L. ;
é}‘;_ 50° Nofth latitude: Limit for geograph

<

W
’ ﬂ ;\\,\‘2‘ Ny
[J Hyalomma tick vector presence

[J CCHF virologic or serologic
evidence and vector presence

[ 5-49 CCHF cases reported each year
[ =50 CCHF cases reported each year

Negredo et al. NEJM 2017.




Orotracheal intubation
Central Line
Travel to Avila .I .
Exposition catheterization
Onset of Transfer to GMUH
symptoms
ILUH Exitus
Admission Necropsy study .
Follow up visit
Index CCHF diagnosis
DOl 0 DAI9 Transfer to HLIU First blood PCR Negative
Case ILUH ICU .
- HLIU discharge
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Hospital
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Platel i i
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ILUH: Infanta Leonor University Hospital; GMUH: Gregorio Maranon 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 o ,
November 2010: 117 Hyalomma lusitanicum ticks were

collected from 28 adult red deer (Cervus elaphus ), and tested
! positive for CCHF by PCR

Note: data not geographically precise

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



DISPATCHES

Crimean-Congo
Hemorrhagic
Fever Virus

in Ticks from
Migratory Birds,
Morocco'

Ana M. Palomar, Aranzazu Portillo,
Paula Santibafez, David Mazuelas, Juan Arizaga,
Arifie Crespo, Oscar Gutiérrez,
Juan Francisco Cuadrado, and José A. Oteo

00 \:

Frpd
o«o §;°nala
é "35:.-*:-;*,.

3

N\ 500 km

lla, Morocco.

Figure 2. Bird species and tick specimens collected in Zouala, Morocco, April 2011. A) Iduna opaca, B) Erythropygia galactotes, and C)
Phoenicurus phoenicurus birds. D-G) Hyalomma marginatum tick specimens removed from birds and preserved in alcohol: D) semi-engorged
larva, E) semi-engorged nymph, F) semi-engorged and fully engorged nymphs, and G) fully engorged nymphs. Scale bars indicate 1 mm.

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



Migratory routes

ritrea/Djibouti/Ehiopia

http://wysinfo.com/Migratory Birds/Migratory Birds_Without Boundaries.htm
http://www.seen-net.eu



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

Phylogenetic tree
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Sequences were aligned (ClustalW into
MEGA 5.2 software) and a phylogenetic
tree was generated using neighbour-

Genotype | (Africa 1)

joining algorithm with 1,000 replicates for

indicated in the tree.

Negredo et al. NEJM 2017.



Seroprevalence studies
(goats and humans)

Portugal 1984.

! FRANCE

AFRICA

e 2 out of 190 people had CCHF antibodies

THOGOTO
BHANJA 7

. -
Yilg Vigosa

EVORA
.

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



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

H. lusitanicum ticks were collected from 28 adult red deer
(Cervus elaphus )

2017

San Juan del Molinillo

Note: data not geographically precise

Estrada-Pefia 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



Setp 2016- March 2017

Comarcas ganaderas

‘ Al menos un municipio positivo

‘ Todas las muestras negativas

‘:l Muestras positivas en una sola finca
en anos previos ®

Avila
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Hrenas de Navalugnga [ San Martin de
A Jaldeiglesi
m“/z:’/\i\/ﬂ S. P?d’?g‘\,w aldeiglesias
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ceres i
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Toledo

Caceres

Madrid

Elaborado por: Centro de Coordinacion de Alertas y Emergencias Sanitarias

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




Contact Tracing High Level Isolation Unit Health care workers
and Surveillance
Family, ILHU and GMUH HCW
Orotracheal intubation
. Central Line
Travel to Avila .
Exposition catheterization
XPOSIH Onset of Transfer to GMUH
symptoms
ILUH Exitus
Admission Necropsy study .
Follow up visit
Index CCHF diagnosis
DOI 0 DAI9 Transfer to HLIU First blood PCR Negative
Case ILUH ICU
. HLIU discharge
Admission Transaminases started to decline
Hospital
Onset of ) _
symptoms Iatelets stated to rise discharge
v \
Secondary Case DOI 0 DOI9 DOI DOI
11 20
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13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 6
L I L I
August 2016 September 2016 October 2016

ILUH: Infanta Leonor University Hospital; GMUH: Gregorio Marafion 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.



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

USE STANDARD PRECAUTIONS FOR THE CARE OF ALL PATIENTS

STANDARD PRECAUTIONS APPLY TO: BLOOD®NON-INTACT SKINeMUCOUS
MEMBRANESeALL BODY FLUIDS, SECRETIONS AND EXCRETIONS EXCEPT SWEAT.

?}*

WASH HANDS WEAR GLOVES WEAR MASK WEAR GOWN SHARPS DISPOSAL
Wash hands properlyand ~ Wear gloves when handling  Wear a mask and eye Wear a gown to prolect skin  Dispose of syringes and other
thoroughly between patiert  blood, body fluids, nonintact  protection or face shieldto  and prevent soiling of sharps into a designated
contact and other contact  skin or soiled items. Change protect mucous membranes  clothing when likelyte be  closed container. Do not
with body fluids or soiled gloves batwsen patients. of the eyes, noss, and mouth  splashed or sprayed. Wash  break or bend needles.
equipment. Wash hands after removing ~ when likely to be splashed.  hands after removing gown.

gloves.

FOLLOW ESTABLISHED POLICIES AND PROCEDURES FOR PATIENT PLACEMENT,

ENVIRONMENTAL CONTROLS, PATIENT-CARE EQUIPMENT, AND LINEN



Aproppiate Personal Protective Equipment (PPE)

M Mora, HLIU La Paz-Carlos Ill, 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



“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”

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



"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)
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