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-b-. Viruses and Liver

Hepatit viruses Hepatitis A, B, C, D, E
Immunosuppressed patient Herpes, Adeno, CMV, EBV

Respiratory and systemic  Measles, influenza, SAR®V, Parvo, entero,

Infections rubella
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geographic areas) Bunyavirales = CCHF, Hanta, Rift Valley
Filoviridae Ebola, Marburg

Filaviviridae Dengue, Yellow Fever
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Betacoronaviruses

H ,vﬂ’ 52

,"ﬂﬂ"“)d \ 2 ’ﬁm i

N X £ “r;'_‘i?ﬂ i"‘.‘

= - & Bat___&:% MERS-CoV
Bat Pangolin ) / \

"a * SARS-CoV-2 O\

Ty : 3
A
k v Paguma larvata

T "*&J&! L
Intermediate host and cold chain l
b Filoviruses \ %

LASV

=
Q“ @

Mastomys natalensis

~ w

Aedes mosquito ZIKV

EBOV, MARV etc. q? /
c Bunyaviruse T

S

. &) o
- Reservoir host
s A D | Pig \
Ruminants £ |
Aedes/ i
Culex
mosquito  RVFY Hyalomma a’siati'cumCCHFV‘ NIV i

KOG UNIVERSITY iSBANK CENTER FOR INFECTIOUS DISEASES




l‘j" Transmission of the VHFs

_ Vectors and Transmission

Ebola Bats, rect contact or via bodily fluids (nosocomial, sexual)

Crimean Congo Ticks, Hyalomma spp. via bodily fluids (nosocomial, sexual

Dengue Aedes aegyptiAedes albopictus

Hanta Virus containing aerols in rodent excreta
Lassa Virus containing aerols in rodent excreta
Rift valley Aedes ad Culex

Yellow fever Aedes africanus, Sabethggp,Aedes aegypti
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.tf Bunyavirales

Crimean Congo Hemorrhagic Fever
Severe Thrombocytopenic Fever Syndrome:
First in Chinia in 2011 (N Eng J Med 2011)
20102018: 7725 cases, CFR: 10% (Clin Infect Dis 2021)
Rift Valley Fever
Hantavirus infection
Sin Nombre virus

Sandly Fever
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,tf WHO 2018 Blueprint list of priority diseases (February B018)
Updated in 2024
Given their potential to cause a public health emergency and the absence of

efficacious medical countermeasures, there is an urgent need for
accelerated research and development for:

ACrimeanCongochaemorrhagidever (CCHF)

AEbola and Marburg virus disease

A assa fever

AVERSCoVand Severe Acute Respiratory Syndrome (SARS)
ANipahand henipaviral diseases

ARift Valley fever (RVF)

Aika

Disease X
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CCHF Virus
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CrimeanCongoHaemorrhagid-ever Geographic Distribution
50° North limit for Hyalommaticks
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Co-feeding

Humans

Pre-hemorrhagic
phase .

~ Non-specific

febrile illness

Fever, Headache,

Myalgia, Nausea

Hemorrhagic phase

« Petechiae
« Hematomas/ecchymosis

* Hemorrhage from nose,
gastrointestinal and
urogenital sites

Risk factors for death

T Infammatory cytokines
T Liver enzymes

| Platelets

T Viral loads

— Antibody responses

Feldman, 2018



,bf The Course of Infection in animals

Mild clinical symptoms

Described by Shepherd et al in 1980s.

No striking notes In recent outbreaks, since 2000
Viremia

Lasts for 710 days in mammals
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CCHF cases in the Rostov region for 1963-2008
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Albania, 2006




Changes In Biotic Environment
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'a Prospective Prediction Tool for Turkey
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Knownrecordsof Hyalomma
marginatum

The predicted climate suitabllity for the
tick H. marginatumn the area of
analysis with current (19/2000)
climate conditions

The predicted climate suitability as
projected for the yeaR050

EstradaPena 2009




Crimean-Congo FJ435418 (South Africa) |
+ FJ435419 (Namibia)

Hemorrhagic AY905638 (South Africa)
Fever Virus in #‘ FUI36416 (South Afice)
Ticks, Southwestern AY905629 (South Africa) |2
Europe, 2010 U15090 (Senegal)
— U15091 (Senegal)
_|U15089 (Senegal)
This finding suggests the 3332.21841 (Meuritania) - _
circulation of CCHFV in southwestern ] DQO76415 (Uganda)
: . DQO76416 (South Africa)
Europe. T“J.Je c]qse aﬁm@ of _the Stl-:’-l]_'l_'l | AY905651 (South Africa)
from Spain with strains circulating FJ435412 (South Africa)
- ; AY905628 (South Africa) | Africa
o ?ves.‘rem .Af[l.ca and the lack of N AY905630 (Namibia)
similarity with isolates from eastern FJ435415 (South Africa)
Europe suggest the introduction of this oepeedl Egﬁgzg%
virus fromnearby countries of northern AY029157 (China) Far East
Africa. Migratory movements of birds e Egi 2231; gﬂ::gi
could explain the presence of the virus FJ601895 (Turkey)
in southwestern Europe because birds | oo )008 E;g:fv!g} Balkare/
. urkey
are common hosts of immature H. FJ601860 (Turkey)

: | - : L FJ601863 (Turkey)
marginatum, which was reportedly HQ188920 (Turkey)
introduced into Europe through o3 o6 ooa oo 00
annual migratory flights along the
western coast of Africa (/0). Because EstradaPena,Emerg Infect Di2010
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Ficedula parva 1y
ringed: 13 sept
recaptured: 24 sept
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Autochthonous CrimearCongo Hemorrhagic Fever in Spain

A Timeline Involving Patients and Contacts
Orotracheal intubation

Travel to Avila Central venous catheter Contact Tracing and Surveillance
Tick bite placement
Transfer to GMUH HLIU health care workers
Onset of symptoms
Death Family, ILUH, and GMUGH
ILUH admission Necropsy health care workers
v l |
Follow-up visit
I DOl O DOl 9
Index Case Onset of symptoms First blood RT-PCR negative
ILUH ICU Aminotransferase level
admission starts to decline HLIU discharge
CCHF diagnosis
Transfer to HLIU Platelet count starts Hospital discharge
to increase
Y |
I DO1 D DOl 9 DOI 11 DOl 20
L |
Second Case )
1 I 1 I 1T 1T 1 LI LI LI I 1 I 1T T 1 LI LI LI I 1 I LI LI LI LI | 1 H{_l
1314151617 181920212223 24252627 28293031 1 2 3 4 5 6 7 B 9 1011121314151617181920213222324252627 282930 1 2 6
August 2016 September 2016 October 2016

Negredo A, NEJM 2017
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Widespread Detection of Multiple Strains of CCHF Virus in Ticks, Spain
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SanchesSeco M, Sierra M, Estradfenia AValcarceF,
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.Ci Widespread Detection of Multiple Strains of CCHF Virus in Ticks, Spain

Ticks were collected from animals and vegetation, samples pooled
(12,584 ticks; 4,556 pools)

135 pools from most of the regions studied, indicating that it is widespread in Spain.

CCHF virus genotypes I, lll, and IV in the tick species collected, most commonly in
HyalommadusitanicunE & dzZ33SadAy3a GKA&A GAO1 KIFa | LINE
natural cycle.

The red deer (Cervus elaphuwsas the host that most frequently yielded positive ticks.

SanchesSeco M, Sierra M, Estradfefia AValcarceF,
Molina R, de Arellano E, et &lmerginfect Dis. 2022
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I Epidemic intelligence from Open Sources (EIOS) of CCHF in European Region,
. . 2012 to 2022: a new opportunity for risk mapping of neglected diseases

—

@ Occurrence locations

Fanelli A, Schnitzler JC, BardiM, DonachieA, Capua LanaveG,
KOC UNIVERSITY iSBANK CENTER FOR INFECTIOUS DISEASES BuonavoglidD, Caceresoto PTizzanP. EurdSurveill 2023




Epidemic intelligence from Open Sources (EIOS) of CCHF in European Region,
2012 to 2022: a new opportunity for risk mapping of neglected diseases
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Ticks and Tick-borne Diseases 12 (2021) 101541

Contents lists available at ScienceDirect

Ticks and Tick-borne Diseases

journal homepage: www.elsevier.com/locate/ttbdis

First report of human exposure to Hyalomma marginatum in England: Further )

Check for

evidence of a Hyalomma moulting event in north-western Europe? i

L. McGinley™*, K.M. Hansford™", B. Cull®, E.L. Gillingham™", D.P. Carter®, J.F. Chamberlain®,
L.M. Hernandez-Triana®, L.P. Phipps®, J.M. Medlock™"

& Medical Entomology and Zoonoses Ecology, Emergency Response Department, Public Health England, Porton Down, Salisbury, SP4 0JG, UK

P NIHR Health Protection Research Unit in Environmental Change and Health, UK

€ Genomics of Rare and Emerging Human Pathogens, National Infection Service, Public Health England, Porton Down, Salisbury, SP4 0JG, UK

d Virology and Pathogenesis, National Infection Service, Public Health England, Porton Down, Salisbury, SP4 0JG, UK

¢ Wildlife Zoonoses and Vector-Borne Research Group, Department of Virology, Animal and Plant Health Agency, Addlestone, Surrey, KT15 3NB, UK
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Prevalence of CCHFV In ticks in Western Europe

Table 1. Prevalence of Crimean-Congo hemorrhagic fever virus (CCHFV) in ticks.

% of Infection Rate (No. of Positive Samples/No. of Analyzed Ticks) !

Country Dates Source Reference
PI MIR (No. of Pools)
Austria 2018 0(0/1) H. marginatum Migratory bird (presumably) [28]
0(0/1015) (332 pools)
. . 0(0/362) H. marginatum (89 pools) Cattle, goat, sheep, horses, dogs, wild
Carsicai(Frenchiioland) 22015 0(0/518) R. bﬁrsa (108 pogls) & boards,pmouﬂons & [29]
0(0/135) H. scupense (135 pools)
Germany 2015 0(0/1) H. rufipes Horse [30]
Spain 2010 1.7 (2/117) H. lusitanicum (12 pools) Deer [31]
2009-2015 0(0/161) H. marginatum Asymptomatic patients, birds [32]
0(0/2053) (229 pools)
0(0/1333) H. marginatum (151 pools) . puccs
2013-2015 0(0/680) H. lusitanicum (74 pgols) Vegetation, cattle, sheep [33]
0(0/40) R. bursa (4 pools)
0.5 (1/208) (45 pools)
0.5 (1/204) H. lusitanicum (NA) y
201a-2005 0 (0/2) Dermacentor spp. (NA) Deer (34]
0 (0/4) Rhipicephalus spp. (NA)
1.35 (128/>9500) (3959 pools)
2016-2017 II\\]II}X %' ’, ’,‘,;’r'é’z’l’:l’;;‘,:f ((I\Nlﬁ)) Wild or domestic animals 2 [35]
NA Rhipicephalus sp. (NA)
2.78 (44/1579)
4.0 (43/1079) H. lusitanicum
0.4 (1/238) H. marginatum :
2011-2015 0 (0/46) Rhipicephalus spp. Vegetation, deer, falle deer, “§d fox, [36]
0.(0/3) L ricitius cattle, sheep, wild board
0 (0/1) Dermacentor sp.
0 (0/212) not identified
21.0 (129/613) ;
2017 20.2 (119/589) H. lusitanicum Red deer, wild b(;’ar' fallowr deer roe [37]
41.7 (10/24) D. marginatus ek
2017 0.5 (7/1356) (452 pools) * Vegetation 38]
2018 0(0/1) H. rufipes Horse [39]
UK 2018 0(0/1) H. marginatum Vegetation 5 [40]

H. marginatum: Hyalomma marginatum; R. bursa: Rhipicephalus bursa; H. scupense: Hyalomma scupense; H. rufipes: Hyalomma rufipes; H. lusitanicum: Hyalomma lusitanicum; D. marginatus: Dermacentor marginatus; I.
ricinus: Ixodes ricinus; ! Total infection rate [PL: Prevalence of infection (data from individual ticks), MIR: Minimum infectious rate (data from pools)], and corresponding of each tick species analyzed; % All
positive samples corresponded to ticks collected from wildlife, mainly H. lusitanicum from deer; ® Positive samples were collected from deer (1 = 41) and cattle (1 = 3); * The majority of them (80%) corresponded
to H. lusitanicum; ® The tick was crawling on the leg of a man; NA: Not available.
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Genotype I (West Africa 1)
Genotype 11 (DRC)

Genotype IV (Asia / Middle East)
Genotype V (Europe / Turkey)
Genotype VII (Mauritania)

Tree scale: 0.1

Genotype III (South Africa / West Africa 2)

—_—

M segment

S segment

L segment

UG3010, Congo, DQ211624.1
Matin, Pakistan, AY422208.1
Oman, DQ211619.1

C-68031, China, DQ211616.1
200310849, Turkey, DQ211623.1
2013-19-289, Kosovo?, MH133297.1
2015-A-K15-14A, Kosovo?, MH13:
Kashmanov, Russia, DQ211618.1
Drosdov, Russia, DQ211617.1
PU103/87, S. Africa, DQ211621.1
SPU415/85, S. Africa, DQ211622.1
SPUY7/8S, S. Africa, DQ211620.1
ArD15786, Senegal, DQ211614.1
ArDE194, Senegal, DQ211613.1
IbAr10200, Nigeria, AY389508.2
201643792, Spain, MF287638.1
Caceres 2014, Spain, MF547417.1
ArD39554, Mauritania, DQ211615.1
T-826/Ghana/2020, 0Q441065.1
9AG6_2023, France, PP067064

21

“fQABI6_2023, France, PP067062

7AD3_2023, France, PP067061

12AG9 2023, France, PPO67063
20AG9_2023, France, PP067066
3AK6_2023, France, PP067065

13AK6_2023, France, PP067067
11AK6_2023, France, PPO67068
29AK6_2023, France, PP067070
26AK6_2023, France, PP067069
31AK6_2023, France, PPO67074
dAK6_2023, France, PP067071

8AK11_2023, France, PP067073

fAK6_2023, France, PPO67072
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UG3010, Congo, DQ211637.1 ArD15786,
Senegal, DQ211627.1 ArD8194, Senegal
DQ211626.1 ArD39554, Mauritani
DQ211628.1 200310849, Turkey,
DQ211636.1 Kashmanov, Russia,
DQ211631.1 Drosdov, Russia, DQ211630.1
2013-19-289, Kosovo* MH133296.1
2015-A-KI5-1A, Kosovo®, MH133311.1

SPU415/85, S. Africa, DQ211635.1

SPU97/85, S. Africa, DQ2116:

Oman, DQ2116;

Matin,

C-68031, China, T
Badajoz 2018, Spain, MN689740.1
SPU103/87, S. Africa, DQ211634.1
Caceres 2014, Spain, MF547416.1
1bAr10200, Nigeria, AF467768.2
20AG9_2023, France, PPO67082
12AG9_2023, France, PPO67076
7AD3_2023, France, PP067075
9AG6_2023, France, PPO67078
QABI6_2023, France, PP067077
8AKI1_2023, France, PPO67083
29AK6_2023, France, PPO67088
fAK6_2023, France, PPO67086
26AK6_2023, France, PP067087
11AK6_2023, France, PPO67080
13AK6_2023, France, PPO67081
3AK6_2023, France, PP067079
dAK6_2023, France, PPO67085
31AK6_2023, France, PP067084

211629

egal, DQ211640.1
5786, Senegal, DQ211640.1
UG3010, Congo, DQ211650.1
2013-19-289, Kosovo®, MH133295.1
K15-1A, Kosovo', MH1333
200310849, Turkey, DQ211649.1

, DQ211644.1

Kashmanoy, Russ
Drosdov, Russia, D

C-6803

Matin,
IbAr10200, Nigeria, KY484036.1
SPUYY

S. Africa, DQ211646.1
Africa, DQ211647.1
S. Africa, DQ211648.1
Caceres 2014, Spain, MF547415.1
201643792, Spain, 2016, MF287636
ArD39554, Mauritania, DQ211641.1
T-826/Ghana/2020, 0Q441063.1
13AK6_2023, France, PP067055
9AG6_2023, France, PPO67050
QAB16_2023, France, PP067049
7AD3_2023, France, PPO67047
31AK6_2023, France, PPO67058
20AG9_2023, France, PPO67056
dAK6 2023, France, PPO67059
29AK6_2023, France, PPO67057
12AG9_2023, France, PPO67048
FAK6_2023, France, PPO67060
3AK6_2023, France, PP067053
26AK6_2023, France, PPO67051
11AK6_2023, France, PP067054
SAK11_2023, France, PP067052

Genotype I (West Africa 1)

Genotype II (DRC)

Genotype 111 (South Africa / West Africa 2
Genotype IV (Asia / Middle East)
Genotype V (Europe / Turkey)

Genotype VII (Mauritania)

Bernard C, et al.. Euurveill 2024



CCHF VirvAntibodiesamong Livestock
Corsica20142016

Antibodies in livestock
cattle, sheep, and goats
N = 3,890

Corsica

2014c2016

9.1% seropositivity

A spatial variability of B: Probability ohondetectionof CCHFV antibody
CCHFV antibody prevalence in areas where estimated prevalence was null

GrechAngelini S, et aEmerginfect Dis. 2020
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