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Enzootic/epizootic cycle Urban epidemic cycle

WNV, JEV, TBEV,
CCHFV, TOSV

DENV, YFV,
CHIKV, ZIKV

Amplifying host

) IMMUNITE POPULATION
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Incidental infection
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Vecteur intermédiaire hématophage
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Human monkeypox: an emerging zoonosis

Daniel B Di Giulio and Paul B Eckburg

Human monkeypox is a rare viral zoonosis endemic to
central and westem Africa that has recently emerged in the
USA. L y di is is i because the virus
can cause disease that is clinically indistinguishable
from other pox-like illnesses, particularly smallpox and
chickenpox. Although the natural animal reservoir of the
monkeypox virus is unknown, rodents are the probable
source of its introduction into the USA. A clear

of the vi and issibility of human
monkeypox has been limited by inconsistencies in
i iologi i igati is the most

important orthopoxvirus infection in human beings since the
eradication of smallpox in the 1970s. There is cumrently no
proven for human and i
about its potential as an agent of bioterrorism persist.

Lancet infect Dis 2004; 4: 15-25

Since the global eradication of smallpox in 1977, the World
Health A bly has consigned the mai e of live
variola virus to only two authorised facilities in the world.'
Recent concerns about the potential of variola virus as an
agent of bioterrorism have, however, brought the virus to
the forefront of the public-health and scientific-research
agendas of many countries. These concerns have translated
into heightened implications for any outbreak that mimics
smallpox clinically, particularly if it is caused by a novel or
emerging agent. In the spring of 2003, an outbreak of a
pox-like illness in people occurred in the central USA.
This outbreak was attributed to the monkeypox virus
(MPV), a rare zoonosis that can cause illness clinically
indistinguishable from llp Before that outbreak,
human monkeypox had never been reported in the western
hemisphere. This review focuses on the clinical and
epidemiological features of human monkeypox, its
emergence in the USA, the similarities to smallpox and
chickenpox, the potential of MPV as an agent of
bioterrorism, and considerations for diagnosis, treatment,
and prevention.

Figure 1. African child with ir Note

adenopathy (courtesy of Leo Lanoie, Prince Albert Parkiand Health
Region, Saskatchewan, Canada).

however, MPV has a wide range of hosts, which has allowed
it to maintain a reservoir in wild animals while sporadically
causing human disease. and has precluded elobal eradication

Figure 3. Human monkeypox lesions adjacent to the site of primary
inoculation in a child during the 2003 US outbreak (courtesy of Marshfield
Clinic, Wisconsin, USA).

Figure 2. African woman with smallpox (courtesy of Department of
Infectious and Parasitic Disease Pathology, Armed Forces Institute of
Pathology, Washington, DC, USA).
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Monkeypox

Antoine Gessain, M.D., Emmanuel Nakoune, Ph.D.,
and Yazdan Yazdanpanah, M.D.

ONKEYPOX VIRUS WAS FIRST ISOLATED IN LATE 1958 IN COPENHAGEN
during two outbreaks of a smallpox-like disease in a colony of cynomol-
gus monkeys.! No clinical signs were noted before the eruptive phase of
the disease, which was characterized by a maculopapular rash. The virus was
named monkeypox virus because of its close similarity to other known poxviruses.!
Between 1960 and 1968, several other outbreaks of monkeypox were reported in
colonies of captive monkeys in the United States and the Netherlands.? No cases
were detected in humans during these outbreaks, despite the deaths of many af-
fected animals, which suggested that humans were not susceptible to monkeypox.?
The first case of monkeypox in a human was reported in 1970, as part of the
national smallpox surveillance and eradication program then under way in Africa.
This case occurred in a 9-month-old boy, in whom fever developed, followed 2 days
later by a centrifugal rash (i.e., a rash with the majority of lesions on the arms and
legs). On September 1, 1970, he was admitted to a hospital in Basankusu, in the
Democratic Republic of Congo (DRC). The patient presented with otitis, mastoid-
itis, and painful cervical lymph nodes, and monkeypox virus was isolated from his
skin lesions. He recovered from monkeypox, but before discharge, measles devel-
oped, which led to his death.®* Between September 1970 and March 1971, six ad-
ditional cases of monkeypox were identified in humans in West African countries.
Most of these patients were young children, and none had been vaccinated against
smallpox.*
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Figure 3. Characteristic Cut

and Mucosal Manifestations of Monkeypox.

Panel A shows numerous skin lesions with umbilicated papules on the left hand of a young girl with confirmed monkeypox infection in
the Central African Republic. In Panel B, extensive, disseminated papular lesions are present on the hands, arms, and face of a young
girl. Panel C shows disseminated skin lesions at different stages of evolution, including papules and crusts, on the abdomen of a young
girl. In Panel D, numerous skin lesions with hyperpigmentation, crusts, and desquamation are evident on the left hand of a woman with
confirmed monkeypox infection. Panel E shows synchronous skin lesions on the right hand of a man who had sex with a man with con-
firmed monkeypox infection. A fresh pustular lesion is present, as well as an umbilicated papule with progressive central ulceration.
Panel F shows penile edema in a man who had sex with a man who had confirmed monkeypox infection; erythema and swelling extend
to the left inguinal region. In Panel G, genital lesions, including scrotal and penile lesions, are present in 2 man who had sex with 2 man.
Panel H shows pharyngitis in a man who had sex with a man.
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Transmission inter-espéeces de virus influenza A N
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« Risque élevé pour la santé
publique lié aux animaux
domestiques

Wild aquatic birds

Humans

Aquatic mammals

H1, H13

» Tous les virus influenza porcin
peuvent infecter ’lhomme

HI7N10
HlBNll

) H1-H13
- ”;K N1-N9
H9, H10 §
um7 ,

H1, H3, H5, H7,
H9, H1D

 Certains virus de l'influenza
aviaire infectent I'homme
transmission par contact étroit
sans protection, peut
entrainer une mortalité

H3N2
H3N8 -, ’
HINL, H3N2, m HINt elevee.
H5N1, HON2, y a HaN2
H10N4 H5N1

Poultry
Guinea pigs

H5N1

Vaches

HEN Cats and dogs N
D'aprés Long, 2019 ; Choi, 2004 et Aymard, 1985 5 07/02/2025
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Emerging infections: a perpetual challenge

David M Morens, Gregory K Folkers, Anthony S Fauci

Lancet Infect DIs2008;  Emerging and re-emerging infectious diseases, and their determinants, have recently attracted substantial scientific

O TFan an

Table 1. Some major factors t

nderlie disease emergence and reemer e [2,5].

International trade and commerce

Human susceptibility to infection
Poverty and social inequality

War and famine

Breakdown of public-health measures
Technology and industry

Changing ecosystems

Climate and weather

10 Intentto harm

W 00~ oA s R e

11 Lack of political will
12 Microbial adaptation and change
13 Economic development and land use

The Microbial Agent The Human Host The Human Environment
Genetic adaptation and change Human susceptibility to infection Climate and weather
Polymicrobial diseases Human demographics and behavior Changing ecosystems
International trade and travel Economic development and land use
Intent to harm (biotemorism) Technology and industry
Occupational exposures Poverty and social inequality
Human demographics and behaviour Inappropriate use of antibiotics Lack of public health services

Animal populations
War and famine

Lack of political will

En Russie, I'anthrax ressurgit avec le réchauffement
climatique

La fonte des terres gelées a provoqué une épidémie de la bactérie pour la premiére fois depuis 1941,

Edition dujour

Daté du jeudi 25 novembre

Se Mo

La fambée d Coved beuscude e

Figure 2: The global aviation network
Lines show direct links between airports, and the colour indicates passenger capacity in people per day (thousands [red; hundreds [yellow]; tens [blue]). Routes

t similar latitudes (in the northern or southem represent pathways that pathogens can move along to reach novel regions. Notably, air
traffic to most places in Africa, regions of South America, and parts of central Asia s low. If travel increases in thes regions, additional introductions of vector-borne
pathogens are probable. Adapted from Hufnagal and colleagues

Lire le journal nf
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HCID High-Consequence Infectious Diseases

N : )
* Clinical severity

* Severe acute disease
* High case fatality potential
* Possible multi-organ involvement

\_ J

. . )
* Limited medical countermeasures

* Limited licensed antivirals
* Limited vaccine availability
e Supportive care often critical

A . . N
* Transmission risk

* Human to human transmission possible

* Healthcare associated transmission risk

* Potential outbreak amplification

\_ J

\_ J

8 Public health impact A

* Requires specialized containment
* Coordinated public health response
* Major health system disruption possible

\_ J

EID, 2025;31(8)




Preparedness and Response
Considerations for High-
Consequence Infectious Disease

Justin Chan, Corri B. Levine, Jocelyn J. Herstein, Nicole Cloutier, Lauren Sauer, Aneesh K. Mehta,
Jared Evans, on behalf of the Basic and Translational State of the Science Working Group of the National
Emerging Special Pathogens Training and Education Center’s Special Pathogens Research Network'
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Table 1. Most relevant virus-associated disease according to the corresponding pathogen, animal vector, annual case load (and fatality rate), global distribution and availability of treatment.

Disease

Crimean-Congo
haemorrhagic
fever (CCHF)

Filovirus disease

Emerging
coronavirus diseases
(COVID)

Lassa fever

Nipah virus infection

Rift Valley fever

Associated
pathogen

CCHF wirus

Filoviruses
(particularly Ebola
virus and
Marburg virus)

SARS-CoV, MERS-
CoV, 5AR5-CoV-2

Lassa virus

Nipah virus

Rift Valley
fever Virus

Detectable in the
environment

Yes (shed in stool)

Yes (e.g., Ebola virus
is shed in stool
and urine)

Yes (shed in stool)

Yes (shed in urine
and stool)

Yes (shed in stool
and urine)

No (no shedding in
urine or faeces in
any species known)

Animal vector

Tick bites or close
livestock contact

Primates, pigs,
and bats

Bats and camels

Rat and
mouse faeces

Fruit bats

Mosquitoes

Number of annual cases /
Epidemiological relevance

Frequent outbreaks with
10-40% fatality rate

Frequent outbreaks with
average 50% (up to 90% in
the past) fatality rate for Ebola
Virus, and up to 88% for
Marburg Virus

607 million cases, 6.50 million
fatalities for COVID-19 as of
September 15, 2022

300,000-3,000,000 cases,
5,000 deaths

Frequent outbreaks with
40-75% fatality rate

Transmissions to humans are
suspected but not confirmed

Area

Europe (Balkans,
Turkey), Asia, Middle
East, and Africa

Sub-Sahara Africa
(Uganda, DR Congo,
Kenya, and Angola),
South America
(Brazil)

Worldwide

Western Africa
(Guinea, Nigeria,
Sierra Leone, and
Liberia)

Malaysia, Singapore,
Bangladesh,
and India

Sub-Sahara Africa

Treatment available

No

Prevention via
vaccination and
treatment via
approved monoclonal
antibody treatment
(Ebola)

Prevention via
vaccination and
treatment via licensed
antivirals for SARS-
CoV-2

limited (experimental
usage of ribavirin)

Under development

No

The WHO proposed seven virus-associated infections as most urgently needing research and development
preparedness 2018

Reference

[109]

[110]

[111]

[112]

[113]

[114]

(7) “Disease X”, a yet unknown or novel pathogen, most likely of zoonotic origin and capable of infecting the

respiratory tract in humans and/or animals




World Health

MERS SITUATION UPDATE August 2025 e dse:3septemoer 2025 Organization

Eastern Mediterranean Region

Table. 1. Number of MERS cases in the Eastern

GLOBAL AND REGIONAL CASES Mediterranean Region by month and outcome in
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Table. 2. Epidemiological characteristics of MERS cases reported globally [Fig. 1. Distribution of MERS reported cases from Eastern Mediterranean EF:g. 2. Community versus hospital acquired MERS primary cases in Eastern
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Fig. 3. MERS cases per week of onset in Saudi Fig. 4. Cases of MERS in healthcare workers in  [Fig. 5. Age and fatality distribution of Table. 3. Characteristics of MERS cases in Saudi Arabia,
Arabila, 2012 - August 2025 Saudi Arabla, 2012 - August 2025 primary and secondary cases of MERS in
Saudi Arabia, 2012 - August 2025
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Signes atypiques et exposition caractérisee : patient suspect REB ?

e 24 avril 2013: scanner abdominal : colon normal, infiltrats pulmonaires
e 26 avril 2013 : toux et dyspnée

Début symptomes - diarrhée

Admission Valenciennes

Dubai (Emirats Scanner abdominal
Arabes Unis) S. respiratoires

9 10 16 17 22 23 24 25 26 27 28 29 30 7 8 27 28
April 2013 May 2013

Permission COREB



Signes atypiques et exposition caractérisée : patient suspect REB ?

SAU - Proximité | | Suspecter = isoler
EXPERTISE conditions « securité standard »

infectiologue —

Démarche COREB interaction InVS :
reféerent COREB | diagnostique évaluation ajustée enjeux

Intégr. évolution iIndividuels —collectifs pour

hospitalisation indication prélevement

! leres heures

Début symptomes
Transfert réa. Douai

Admission Valenciennes
Dg pneumopathie ECMO et transfert CHU Lille
: Toux - dyspnée | gp Confirme
|/ Dubal | l l l MesrCloV Def. multiviscérale. Décés
9 10 16 17 22 23 24 25 26 27 28 29 30 7 8 27 28
April 2013 May 2013
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Patient confirmé REB: infection a MERS-CoV - Transmission secondaire

Diagnostic de Pneumonie
LBA + DATE prélevement - date résultat

Transfert a Douai réa

Patient index

Exposition
[ T T T I* T T T T T T T T T T T T T T T |
22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Avril 2013 T T Mai 2013 T

Patient voisin de Retour domicile

chambre Admission a Valenciennes Début des
lers
symptémes
<€ >

Jusqu’a 12 jours

|dentifié voisin de chambre du patient index
Transfert pneumonie Lille
D’apres Benoit Guery et al.

Permission COREB



J Korean Med Sci. 2018 Dec 31;33(53):e348
https://doi.org/10.3346/jkms.2018.33.e348

€l55N 1598-6357-pISSN 1011-8934

Case Report An Atypical Case of Middle East

Infectious Diseases,

Microbiology & Parasitology  Respiratory Syndrome in a Returning
mn Check for updates | Traveler to Korea from Kuwait, 2018

Song Lee Bak (9, Kang Il Jun (3, Jongtak Jung (&), Jeong-Han Kim (&,
Chang Kyung Kang (9, Wan Beom Park (5, Nam-Joong Kim (&, and Myoung-don Oh

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea

The Korean outbreak of MERS-CoV occurred in May, June, and July of 2015. There were 186
cases including 38 deaths, which is the largest outbreak outside the Arabian Peninsula.4
Subsequently, there were no additional MERS cases in Korea until August 2018. Here, we

report the first imported case of MERS-CoV infection in Korea since the end of the large
outbreak in 2015.



Alerte

* Signalement samedi 29/11/2025
« Homme hospitalisé HCL, testé positif pour le MERS-CoV

» Groupe de 35 voyageurs (Oman et EAU),
répartis dans 8 régions en France (+Belgique et Espagne)

 Contact tracing par CIRE SPF / ARS:
interrogatoire, surveillance co-exposés et contacts, prélevement
des symptomatiques

* Sighalement OMS / ECDC
aArc .«

@ D Agence Régionale de Santé

Santé
publique

*'l-l'l*




DEROULE DU SEJOUR ET EXPOSITIONS A RISQUE .e>% publique

France

Golfe = Groupe de 35 voyageurs
FELFIqUe 'i\Duba.l. = 33 frangais, 2 belges
Abu Dhabi _ ‘I’ = Circuit Oman et EAU
i = Du 12 au 23 novembre

E irat Mascate ° : 1)
AT;LZ? Ni = Reéparties dans 8 régions
Unis 'zga Golfe d'Oman  |® Belgique et Espagne
man = =

16-17 nov

19-23 nov Dubai (EAU

23 nov : retour en France /
Belgique



RETOUR EN FRANCE

s » Sante
-® e publique
o’ ® France

DDS cas 2

>

1ére Cas confirmé — 29 nov

Homme 77 ans

DDS le 24/11

Rhinite, toux, asthénie

greffé cardiaque, insuffisance rénal
Neégatif prélevement nasopharyngé
Positif préelevement profond
Confirmeé CNR le 29/11

Positif Legionella et rhinovirus

= Hospitalisé pour suivi

= Consommation viande
dromadaire

= Visite marché aux animaux

= Dattes

= CAR: épouse + taxi + fille +
gendre

= CAR: contacts hospitaliers

Suivi international declenche

1¢« MERS-CoV pos

2¢me MERS-CoV pos

2¢me Cas confirmé — 2 déc .
Homme 70 ans, stent a
DDS le 23/11

rhinite .
Négatif prélevement NP .
Positif préléevement profond

confirmé le 02/12 .

Hospitalisé pour suivi
Consommation viande
dromadaire

Visite marché aux animaux
Dattes

CAR: épouse + fille




Table 42.1 Overview of the major viral haemorrhagic fevers

Family
Arenaviridae

Filoviridae Filovirus Ebola and Marburg

Bunyaviridae

Flaviviridae

Arenavirus Lassa

Hantavirus

Mairovirus

Phlebovirus

Flavivirus

Junin, Machupao,
Cuanarito

Hantaan, Dobrava,
Seoul, Puumala

Crimean-Congo

haemaorrhagic fever

Rift Valley fever

Dengue

Yellow fever

Omsk haemorrhagic
fever

Kyasanur Forest
dizease

Disease
Lassa fever

Argentine, Bolivian,
Venezuelan
haemorrhagic fevers
Ebola and Marburg
haemorrhagic fevers
Haemorrhagic fever
with renal syndrome

Crimean-Congo
haemorrhagic fever

Rift Valley fever

Dengue fever,
dengue
haemorrhagic fever

Yellow fever

Omsk haemorrhagic
fever

Kyasanur Forest
disease

 Geographical area

Western Africa

Localized areas in
South America

Sub-Saharan Africa

Far East, Europe

Eastern Europe, Asia,
Adfrica

Africa, Middle East

Tropics and subtropics

worldwide

Africa, South America

Western Siberia

South-western India

Natural cycle

Mastomys rodent

Calomys and other
rodents

Unknown

Various rural
rodents

Hyalomma ticks and
livestock

Aedes and other
mosquitoes, and
livestock

Aedes mosquitoes
and humans

Various mosquitoes
and monkeys

Muskrats, other
rodents,
Dermacentor ticks

Haemaphysalis ticks

Human disease

Direct transmission from rodent excreta and
human-to-human spread. Mortality rate 2-
15%. Treat with ribavirin

Direct transmission from rodent excreta and
human-to-human spread. Mortality rate 15-
30%. Treat with ribavirin

MNosocomial spread common. Mortality rate
25-90%. No antiviral treatment

Direct transmission from rodent excrefa. No
human-to-human spread. Mortality rate 1-
15%, depending on virus. Treat severe disease |
with ribavirin

Maosquito bites and direct transmission from
blood of infected animals. Human-to-human
spread. Mortality rate 15-30%. Treat with
ribavirin

Tick bites and direct transmission from blood
of infected animals. Human-to-human spread
not documented, but possible. Maost natural

infections asymptomatic. Mortality rate 50%

for VHF. Treat with ribavirin

Transmission from mosquito bites. No direct
transmission. Mortality rate <1% with
adequate fluid treatment. No antivirals

Transmission from mosquito bites. No direct
transmission. Mortality rate 20-50%. No
antivirals

Direct contact with muskrats, and tick bites.
Mortality rate 1-10%. No antivirals

Tick bites, no antivirals






Zoonotic reservoir Spillover‘ )
» Contamination of food,

water or environment
» Direct contact with infected
animals or their excreta

U,
* ° \ * Hunting and/or butchering
— —

_ infected animals

3 * Risk increased at start and
* /
. M & end of dry season
. astomys
. natalensis - Human-to-human spread
.
-

1
ey 1 1

Other potential Healthcare-associated International export
animal hosts and outbreaks of cases
intermediates

Fig. 2 | Lassa virus transmission. The major reservoir of Lassa virus (LASV) is Mastomys natalensis. LASV spreads among
Mastomys via horizontal or vertical (congenital) routes. Other animal species can also be infected with LASV. Spillover of
LASV occurs by exposure to excretions of Mastomys or intermediate hosts, or during preparation of infected animals for
food. Human-to-human transmission can occur in the home or clinical setting.

Geographic distribution of Lassa fever in West African affected countries, 1969-2018

[T ] Lassa endemic areas
Countries with evidence of Lassa virus infection
Countries reporting outbreaks
Not applicable

Mali
3 g
- Burkina Faso y |
a2
Benin Nigeria * = S
WAy -
Togo 7
Cote d'lvoire Ghana | o e o R
;‘ ')' o < A o~ x4"
&= P2
7 ’f 0 120 240 430 Kdometers
Ay i
The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever Data Source: World Health Organization 2% World Health
on the part of the World Health Organization concemning the legal status of any country, territory, city or area or of its authoriies, Map Production: Information Evidence and Research (IER)(?;j Organization

or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines World Health Organization
for which there may not yet be full agreement ©WHO 2018. All rights reserved.

Le taux de |étalité global est de 1 %.
Parmi les patients hospitalisés présentant
un tableau clinique sévere de fievre de
Lassa, le taux de létalité est estimé a
environ 15 %.

Des soins de soutien précoces avec
réhydratation et traitement
symptomatique améliorent la survie.
Environ 80 % des personnes infectées par
le virus de Lassa ne présentent aucun
symptome. Une infection sur cing
entraine une maladie grave.



Time since Clinical features Typical patient

( Onset of signsand symptoms) symptom onset
Incubation l Early phase Peak phase i B
- NG N ~ Early febrileor  0-3 days Mon-specific features: faver, Ambulatory, able to compensate
. | Non-specific prodrome: fever, fatigue, mild stage weakness, lethargy, and myalgia for fluid losses; no indication for
5/7 jo urs E anorexia, myalgia and headache intravenous fluid administration
] Gastrointestinal symptoms: nausea, ) . ) .
: vomiting, diarrhoea and abdominal pain Gastrointestinal  3-10 days Same as early stage plus diarrhoea, Unable to compensate for fluid
i Rash invobvement vomiting, or both, or abdominal pain  losses because of emesis or large
NTA volume losses; indication for
daemorrhagic mani estations 5 S - -
H o P
intravenous fluid administration
Rhabdomyolyse ) R S
Virus induced Complicated 7-12 days Same as gastrointestinal involvement  Critically ill, usvally
Cviokine mediated Respiratory failure stage stage plus haemorrhage, shodk, organ hypovolaemic, often with
Y Neurological manifestations failure, and neurclogical complications  confusion or seizures

Cardiac dysfunction (myocarditis and pericarditis)

Adapted from Chertow and colleagues™ and Hunt and colleagues.

Table 1: Ebola virus disease presentation by stage

E L WBC, | PLTs TWBC (T PMNs), L Hb, L HCT
m : Hepatic injury: T AST, T ALT
m E Hypoglycaemia CFR

E ena unction: T . T creatinine .
O : IR Global environ 40% ou plus et

. i Abnormal electrolytes:  Na*, T or L K*, L Ca**, 1 Mg™* . . .
\ Jacob Nature Review 2020 / i - Clinical presentation diminue depws 40 ans /zudi JIPH 2024
Malvy Lancet 2019 | ; 3 Laboratory findings

L ! - g - i i
: E |TCPKmYOglob|nuna | l\rfmaten’m(muneresPon)se the CFR of 27 patlents Wlth

: Hypoalbuminaemia nraemfa non-.sumvor . .

i — Viraemia (survivor)
d E Coagulopathy: T PT, T PTT, T D-dimer IgM EVD managed Wlth aggreSSIve
o E — Cellular immune response Supportlve care measures

A E ............. — Humoral immune response (IgG) .

2 ; e ‘ in Europe and the US was only 18.5%
-1 £ | ‘ \ compared with
O 2 § // \ the overall mean CFR of 39.5% in
~. : . . . : . Western Africa uyezki NEJM 2016
m -10 to-7* 0 7 14 21 28 .
> Days since disease onset 60% si CT <20 Mulangu NEIM 2019
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* De Zoonose a une Maladie interhumaine / Résurgence

s stz “.. the patient had had a “From 1976 to 2022 there were 35 Ebola
@ sine relapse of acute EVD that led to disease outbreaks with 48 primary/index

.Eutembo . . . . . . .
owsse @ transmission chain resulting cases. While the majority of outbreaks were

@ in 91 cases across six health associated with wildlife spillover, resurgence
zones over 4 months.” of human-to-human transmission could
umpedt  sempledzt '”;< Mbala NEJM 2021 account for roughly a quarter of outbreaks
jnezis  Dar.ams caused by Ebola virus”
Judson JID 2023

» Traitement de la persistance / ou de I'aigu pour éviter la persistance?

* Rem d @SIVIr PREVAIL IV remdesivir semen CID 2021
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Figure 2. Outbreak Phases.
Shown are the key elements of the three phases of an Ebola virus outbreak, including control measures.

Genus Species Virus Country Origin (species) Isolate
Marburg Marburg virus  Angola, Kenya, Uganda, Egypﬁan fruit bat, Yes
marburgvirus (MARV) Zimbabwe human
Marburgvirus
Marbu i i i
mar:wgv?ms R:;n»x;xs DRC, Kenya, Uganda Em‘::::: i Yes
Bundibugyo Bundibugyo virus
Solevity (BDBV) DRC, Uganda Human Yes
Sudan Sudan virus
sholaiin (SUDV) DRC, South Sudan Human Yes
:ZZ‘::':;’ iy :;a;e;‘tovims Ivory Coast Human Yes
Zaire Ebola virus DRC, Gabon, Guinea,
ebolavirus (EBOV)  Liberia, RC, Sierra Leone  HUman e
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Figure 2. Outbreak Phases.

Shown are the key elements of the three phases of an Ebola virus outbreak, including control measures.
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Genus . S}&cies \ﬁmsi Counﬁtry Origiinr(rsp:ciesr) Isolatei e el =
X CONGO
Marburg Marburg virus  Angola, Kenya, Uganda, Egyptian fruit bat, Yes
marburgvirus (MARV) Zimbabwe human
Marburgvirus
Marburg Ravn virus Egyptian fruit bat,
g RAW) DRC, Kenya, Uganda aan Yes
Bundibugyo Bundibugyo virus
pritesiin (8D8v) DRC, Uganda Human Yes
ZIMBABWE
Sudan Sudan virus >~
ol (SUDV) DRC, South Sudan Human Yes
Tal Forest  Tai Forest virus
ol iie (TAFV) Ivory Coast Human Yes
Zaire Ebola virus DRC, Gabon, Guinea, Human Yes
ebolavirus (EBOV) Liberia, RC, Sierra Leone
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CDC Centers for Disease Control and Prevention

COC 2417 Soning Lives. Protecting Peoplae, ™

Mnrhidit rand Mortalitv Weeklv Report (MM WR

Ebola Virus Disease Cluster in the United States — Dallas
County, Texas, 2014

Please note: An erratum has been published for this article. To view the erratum, please click here.

Weekly
November 21, 2014 / 63(46):1087-1088

On November 14, 2014, this report was posted as an MMWR Early Release on the MMWE website
(http: //wunw.ede.gov/mimwr).

Michelle S. Chevalier, MIh,2, Wendy Chung, MD3, Jessica Smith, MPH3, Lauren M. Weil, Phl3,
Sonya M. Hughes, MPH3, Sibeso IN. Joyner, MPH3, Emily Hall, MPHs, Divya Srinath, JD3, Julia
Ritchg , Prea Thathiah, Phl)3 , Heidi Threadgill4, Diana Cervantes, DrPH4, David L. Lakey, M4
{Author affiliations at end of text)

Since March 10, 2014, Guinea, Liberia, and Sierra Leone have experienced the largest kmown Ebola
virus disease (Ebola) epidemic with approximately 13,000 persons infected as of October 28, 2014
(1,2). Before September 25, 2014, only four patients with Ebola had been treated in the United States;
all of these patients had been diagnosed in West Africa and medically evacuated to the United States
for care.

On September 25, a man aged 45 vears (patient 1), who had arrived in the United States from Liberia
5 days earlier, went to a Dallas County, Texas, emergency department with fever, initially 100.1°F
(38.4°C) but increased to 102.9°F (39.4°C), abdominal pain, and headache (Figure). He was treated
for possible sinusitis and discharged. On September 28, the man returned to the hospital by
ambulance with persistent fever (101.4°F [38.6°C]), abdominal pain, and new onset diarthea; he was
placed in a private room under standard, droplet and contact precautions and was tested for Ebola.
On September 30, real-time polymerase chain reaction (PCR) testing at the Texas Department of
State Health Services and CDC confirmed that patient 1 was positive for Ebola virus, and this
represented the first imported Ebola virus infection diagnosed in the United States. A CDC team
arrived in Dallas later that night by invitation from the Texas Department of State Health Services to
assist with its investigation. The objectives were to 1) identify potentially exposed contacts of the
Ebola patient, 2) initiate monitoring of contacts, 3) review plans for triaging and testing suspected
Ebola patients, and 4) review infection control practices.
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Of the 66 patients with

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Marburg Virus Disease in Rwanda, 2024 —
Public Health and Clinical Responses

confirmed MVD, 51 (77%) were health care workers.

Family and
Household

Hospital 1
Cluster

Figure 2. Transmission Clusters Linked to Probable Index Patient.

“Index” indicates the probable index patient, who had been exposed to Egyptian fruit bats at a mining site. “Con-
tact” indicates the spouse of the probable index patient, who was the first patient with probable MVD admitted to
Hospital 1. Patients with confirmed MVD are denoted by red circles.

10+ First specimens tested for
Marburg virus by RT-PCR | | Confirmation of the first MVD cases Probable cases of MVD
Establishment of treatment center M Laboratory-confirmed
i Case investigation and eontaet cases of MVD
tracing initiated
8_
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Postexposure prophylaxis
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Figure 1. Timeline of Cases and Key Response Activities.

MVD denotes Marburg virus disease, and RT-PCR reverse-transcriptase polymerase chain reaction.




Clinique [1-4;14-18]:

Polymorphisme des présentations cliniques: de formes asymptomatiques aux formes
symptomatiques voire sévéres. Une étude de seroprévalence menée en Turquie par Bodur « et
al » retrouve une seroprevalence de linfection de 10 % au sein d’'une région épidémique avec
88 % des infections pauci-symptomatigues.

J1 des symptdmes : Phase pré-hémorragique aspécifique : fievre (43-98%), céphalées(48-
80%), myalgies (54-93%), dls abdominales, nausées/vomissements (46-83%), diarrhees (31-
44%), hépatomegalie (30-37%), splénomeégalie (14-37%), polyadenopathies (13%), vertiges,
photophobie, rachialgies.

J3-J7 du début des symptomes : Phase hémorragique : sd hémorragique externe :
petechies/ecchymoses/purpura (20-47%), épistaxis (17-52%), gingivorragies, hemarragie sous
conjonctivale, hematurie (15-37%), hematémeése (8-31%), méléna (1-20%), hémoptysie (6-9%),
metrorragies, .....+/-sd hemorragique interne : hémoragie intra cérébrale...

J10-J20 du début des symptomes : phase de convalescence : asthénie, tachycardie, labilité

tensionnelle, alopécie, troubles de I'attention et de la mémoire, troubles somatoformes....

Infection and incubation (1-9 days)

» Often unrecognized infection via tick
bites or animal husbandry

» Nosocomial exposure

Clinical progression of CCHF

Pre-haemorrhagic (1-7 days)

» Flu-like symptoms such as fever, chills,
malaise, myalgia, nausea and vomiting

» Nonspecific and often not realized as
early stages of CCHF

Incubation: (2-12) jours,
en moyenne a 5 jours,
Formes sécrétantes,
formes non sécrétantes

Haemorrhagic (2-3 days or longer)

» Blood haemotology and blood
chemistry disturbances

» Petechia and ecchymoses

« Epistaxis, melena, haematemesis and
haematuria

» Disseminated intravscular
coagulation, shock and death

Convalescence (?)

« Improvement in blood haemotology
and blood chemistry

« Humoral and cellular immunity
against CCHF

« Long-term sequelas?

Emerging Infectious Diseases » www.cdc.gov/eid = Vol. 29, No. 2, February 2023

Table 1. Main epidemiologic data of patients with Crimean-Congo hemorrhagic fever, Spain, 2013-2021"

(s) Patient no. and source
&°
e((\ P a&?“a\’\i‘;\& e Characteristic 1(10) 3(12) 4(13) 5 6 7 8(11) 9 10
“ &3 o av‘oxs\e‘;,&{«« o Age.y 62 74 53 70 54 69 32 59 30
Qo 7,0 o oo S Sex M M M M M M F M F
Co(\, 1 @oﬂz\\oof‘,@ v““\\t\ o« Rural location No No Yes Yes Yes Yes No Yes No
” @\ {\(\a@ \\af"“ oéﬁ‘ig\o@* Date 2016 Augll 2016 Aug B2018 Jul 2018 Aug 2020Jun 2020 Jul 2020 Aug 2013 May 2021 Apr 2021 Jun
@(\ 69 %}G\‘i‘ R \‘i&o\““’ Risk factorst Leisure Hunting Ag Ag Ag Leisure Leisure Ag Leisure
» (00 \ Q| ya(‘eoga‘fg(eége\\‘\dO‘ Comorbidities HTN, None Hepatic  Tongue TB, HTN None Diabetes Diabetes
o(\ Qe MO@@O;\\@:\)@\V\\* 1 OSA steatosis, cancer  brucellosis, mellitus, mellitus
?0 o g™ i;oa\ 5o active active dyslipemia
e\e&\;bv @zgw’o‘my)@“ drinker drinker
:@qe‘g\eﬁ\\;aq,ﬁe Bakir scale at 7 7 6 6 4 8 5 2 5
M admission
\@\;\?& Outcome Died Died Good Good Good Died Good Good Good

*Source is indicated if other th#

TRisk factors include high-risk occupations; agriculture includes shepherding activities.

g, agriculture; HTN, hypertension; OSA, obstructive sleep apnea.



Retrospective Identification

DYNAMIQUE EPIDEMIOLOGIQUE / FH CRIMEE CONGO of Early Autochthonous

Case of Crimean-Congo

ARBOVIROSE EN CLIMAT TEMPERE Hemorrhagic Fever,
Spain, 2013

g:::::;?;?: Geographic distribution of Crimean-Congo Haemorrhagic Fever (2022) Before this report, 7 sutochthonous human cases of

- '* Crimean-Congo hemorrhagic fever had been reported in

sk o Spain, all occurring since 2016. We describe the retro-

g3 gg : - spective identification of an eighth case dating back to

=5 g et ] 2013. This study highlights that the earliest cases of an
7

e o emerging disease are often difficult to recognize.
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parue en 2020 indique la présence étendue en Corse d’animaux d’élevage ayant une sérologie positive pour le virus CCHFV (9 % de I'ensemble des

animaux testés) [39]. C Principales voies de migration printaniére des oiseaux (d'aprés The scottish wildlife trust).
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Review

Nosocomial infections caused by Crimean—Congo
haemorrhagic fever virus

K. Tsergouli **, T. Karampatakis , A-B. Haidich”, S. Metallidis , A. Papa®

From 1953 to 2016, 158 published cases of CCHFV nosocomial infection in 20 countries in
Africa, Asia and Europe were found. Almost all cases were symptomatic (92.4%), with an
overall CFR of 32.4%. The majority of cases occurred in hospital clinics (92.0%) and 10
cases (8.0%) occurred in laboratories. Most cases occurred among HCWs (86.1%), followed
by visitors (12.7%) and hospitalized patients (1.3%). Nursing staff (44.9%) and doctors
(32.3%) were the most affected HCWs, followed by laboratory staff (6.3%). The primary
transmission route was percutaneous contact (34.3%). Cutaneous contact accounted for

22.2% of cases, followed by exposure to aerosols (proximity) (18.2%), indirect contact
(17.2%) and exposure to patient environment (8.1%).

Transmission

B Percutancous O Cutancous [0 Proximity [ Indirect B Enviroment

Figure 2. Pie chart of the transmission groups of nosocomial cases
of Crimean—Congo haemorrhagic fever.
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PEP ribavirin:
55 (31%)
Infected: Not infected:
4 (7%) 51 (93%)
| |
Symptomatic: Asymptomatic:
3 (75%) 1 (25%)
Fatal:
0 (0%)

No PEP:
110 (63%)

No PEP detail:
10 (6%)*

Infected: Not infected:
98 (89%) 12 (11%)
| |
Symptomatic: Asymptomatic:
97 (99%) 1(1%)
| |
Ribavirin <48 No ribavirin <48 No ribavirin
hours after hours after detail within

symptoms; 17

symptoms: 57

first 2 days: 23

Fatal:
0 (0%)

Fatal:
24 (42%)

Figure 3. Flowchart of
healthcare workers exposed
to patients infected with
Crimean-Congo hemorrhagic
fever virus who did and

did not receive PEP with
ribavirin or early ribavirin
treatment <48 hours after
symptom onset, 1976-2017.
*Healthcare workers for
which PEP information

was not included in the
original report. PEP,
postexposure prophylaxis.
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The largest reported outbreak of CCHF
in hospital settings: lessons from
Kandahar, Afghanistan

Alexandru Gaina ° =i, Mohamed Tahoun @, Omar Mashal ¢, Hafizullah Safi 9,

Fazal Alizai 9, Hizbullah Jalil ¢, Alaa Abouzeid @ ©

Suspected cases  Confirmed Health-care Non-health-care
(n=49) cases (n=15)  worker (n=39)  worker (n=10)
Characteristics
Age, years
<20 2 (4%) 0 0 2(20%)
20-30 38 (78%) 10 (67%) 33 (86%) 5 (50%)
31-40 6 (12%) 3(20%) 5 (13%) 1 (10%)
=41 3(6%) 2(13%) 1(3%) 2 (20%)
Mean (SD) 271(9-0) 287 (9-0) 257 (7°5) 32-4(9:0)
Sex
Male 30 (61%) 11(73%) 28 (72%) 8 (80%)
Female 19 (39%) 4(27%) 11 (28%) 2 (20%)
Occupation
Health-care worker 39 (80%) 13 (87%)
Doctor 6(12%) 2(13%) 6 (15%)
Nurse 24 (49%) 8 (53%) 24 (62%)
Laboratory technician 1(2%) 1(7%) 1(3%)
Administration 3(6%) 1(7%) 3 (8%)
Cleaner 5 (10%) 1(7%) 5(13%) -
Housewife 8 (16%) 1(7%) 8 (80%)
No job 1(2%) 1(7%) 1(10%)
Farmer 1(2%) 0 1(10%)

e | P N

On April 20, 2023, a person
with suspected Crimean-Congo
haemorrhagic fever was admitted
to a private hospital in Kandahar,
Afghanistan. One week later,
on April 27, 2023, an additional
48 cases were suspected from the
same hospital, with 14 of these
cases confirmed by laboratory
testing as Crimean-Congo haemor-
rhagic fever. The confirmed cases
included 13 hospital staff members
(eight nurses, two medical doctors,
a laboratory technician, a hospital
administrative staff, and a cleaner) and
one hospitalised patient. All cases were

and control protocol found during
our visits: personal-protective
equipment (including goggles, gowns,
and respirators) were not used or
used nominally. Similarly, clothes,
contaminated objects, and biological
liquids of patients were not handled
properly. Furthermore, the patient’s
isolation was not strictly enforced and
visiting was unrestricted.



