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'tx Viruses and Liver

Hepatitis viruses Hepatitis A, B, C, D, E

Immunosuppressed patients Herpes, Adeno, CMV, EBV

Respiratory and systemic Measles, influenza, SARS-CoV, Parvo, entero,

infections rubella

In specific geographic areas Arenaviridae Lassa
Bunyavirales CCHF, Hanta, Rift Valley
Filoviridae Ebola, Marburg
Filaviviridae Dengue, Yellow Fever
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(). Bunyavirales

Crimean Congo Hemorrhagic Fever
Severe Thrombocytopenic Fever Syndrome:
First in Chiniain 2011 (N Eng J Med 2011)
2010-2018: 7725 cases, CFR: 10% (Clin Infect Dis 2021)
Rift Valley Fever
Hantavirus infection
Sin Nombre virus

Sandly Fever
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CCHF Virus

Glycoprotein N Colored ranges
D Asia

D Europe
[] Africa

Glycoprotein C

RNA-dependent

) @ RNA Polymerase e

0819, ISenegayy .
S e

77 y Ribonucleoprotein
Complex

VY i : ;:1?‘0'1‘5072:5‘” S96iNgeran a5
M Segment
=5.4kb

S Segment

2)

Phylogenetic tree based on L segment:

L, M and S segments 11 different types
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Engineering and structures of CCHFV glycoprotein complexes

Engineered GP38-Gn Crystal structure of
heterodimer GP38-Gn"Ps

Cryo-EM structure of  Vaccination and antigenic
GP38-Gn"P3-Gc characterization

e
A2

GP38-Gn"Ps-Ge CCHFV-IbAr10200

: McFadden E, et al. Cell.
KOC UNIVERSITY i$BANK CENTER FOR INFECTIOUS DISEASES 2025




Structure of CCHFV glycoprotein complex

ANDV Gn Ectodomain (Hantavirus) CCHFV GP38-Gn Ectodomain AlphaFold2 Prediction (Nairovirus)
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McFadden E, et al. Cell.
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Crimean-Congo Haemorrhagic Fever Geographic Distribution

50° North limit for Hyalomma ticks

>30 000 cases ,i—‘:;
5-40% fatality /% B

India :2011
Spain :2016

|:| Country with low risk (presence of vector)
|:| Country at risk (serological evidence + vector)

D 5to 49 cases per year

. 50 to 200 cases per year

_Greece: 2008, now Agai

2025: 1 case




Co-feeding

Pre-hemorrhagic
/ phase .

Hyalomma " - Non-specific
tick life febrile iliness
cyc'e Adult

A

Amplification

Myalgia, Nausea

Humans

'

Livestock 4

Fever, Headache,

Hemorrhagic phase

« Petechiae
« Hematomas/ecchymosis

* Hemorrhage from nose,
gastrointestinal and
urogenital sites

Risk factors for death

T Inflammatory cytokines
T Liver enzymes

| Platelets

T Viral loads

— Antibody responses

Feldman, 2018
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(Y. 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 7-10 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

De-population Re-population
Increase in vectors and reservoirs Sudden Exposure
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Sahan S, Topluoglu S, Temel F, Cosgun Y, Oz E, Demirkol ME, Birinci S. Evaluation of epidemiological
characteristics of Crimean-Congo haemorrhagic fever patients reported to the National Surveillance
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Fig. 3. Incidence rates (per 100,000) of CCHF by province, Tiirkiye, 2011-2024 A choropleth map showing cumulative case counts per province, with darker shading
representing higher incidence. Data aggregated from the national CCHF Information System (2011-2024). Provincial boundaries obtained from the Turkish Sta-

tistical Institute.

Sahan S, Topluoglu S, Temel F, Cosgun Y, Oz E, Demirkol ME, Birinci S. Evaluation of epidemiological
characteristics of Crimean-Congo haemorrhagic fever patients reported to the National Surveillance
System in Turkiye, 2011-2024. Acta Trop. 2025
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Seasonal Distribution of Cases
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Sahan S, Topluoglu S, Temel F, Cosgun Y, Oz E, Demirkol ME, Birinci S. Evaluation of epidemiological
characteristics of Crimean-Congo haemorrhagic fever patients reported to the National Surveillance
System in Turkiye, 2011-2024. Acta Trop. 2025
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o Prospective Prediction Tool for Turkey
> ® (a) ® Predicted = Observed
D - I I 2017
E’22__I' .-_;_
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Comparison of observed and model-predicted
provincial CCHF case counts in Turkiye for 2021.

Observed CCHF Cases (2021) Predicted CCHF Cases (2021)
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Model forecasts closely approximated observed counts in 2022 and 2024 but substantially underestimated
incidence in mobility-affected years of 2020-2021. The largest discrepancy occurred in the Sivas provice in
2021, coinciding with documented COVID-19-related reverse migration to rural, tick-endemic areas.

Karanfil O, et al. Crimean-Congo Haemorrhagic Fever (CCHF) in Tiirkiye, 2017—2024:
Evolving Dynamics and Implications for Regional Preparedness
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Annual geographic distribution of reported Crimean—-Congo
haemorrhagic fever (CCHF) cases across Tiirkiye, 2017-2024.
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Known records of Hyalomma
marginatum

The predicted climate suitability for the
tick H. marginatum in the area of
analysis with current (1970-2000)
climate conditions

The predicted climate suitability as
projected for the year 2050

Estrada-Pena 2009




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

Hemorrhagic AY905638 (South Africa)
Fever Virus in L FJ435417 (South Africa)
. —iL FJ435416 (South Africa) |, .
Ticks, Southwestern AY905629 (South Africa) |12
Europe, 2010 U15090 (Senegal)

— U15091 (Senegal)
_I U15089 (Senegal)

This finding suggests the g;‘j;m“ (Mauritania) - |
circulation of CCHFV in southwestern ] DQO76415 (Uganda)
: . DQO76416 (South Africa)
Europe. T“J.Je c]qse aﬁm@ of _the Stl-:’-l]_'l_'l L AYO05651 (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)
: - - - GQ862371 (Sudan)
E-.u:r. ope suggest the int Dfluctmn of this GQ862372 (Sudan)
virus from nearby countries of northern AY029157 (China) Far East
- : - — HQ188915 (Turkey) |
Africa. Mlg_ratory movements of b!rds HQ188918 (Turkey)
could explain the presence of the virus FJ601895 (Turkey)
in southwestern Europe because birds AF425144 (Kasowe) Tsrkzzs
are common hosts of immature H. FJ601860 (Turkey)

: , which : dl L FJ601863 (Turkey)
marginatum, which was reportedly HQ188920 (Turkey)
m‘rmduceq mnto Em'ope through o3 o6 ooa oo 00
annual migratory flights along the
western coast of Africa (/0). Because Estrada-Pena, Emerg Infect Dis 2010
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Ficedula parva 1y
ringed: 13 sept
recaptured: 24 sept
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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(Frenchiisland) 202015 0(0/518) R. bﬁrsa (108 pogls) & boards,pmouﬂons & (2]
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) . s
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) ;
2Dla-2015 0 (0/2) Dermacentor spp. (NA) Dces (34]
0 (0/4) Rhipicephalus spp. (NA)
1.35 (128/>9500) (3959 pools)
2016-2017 E‘z %‘ ’, ’,‘,;’r'é’z’l’:l’;;‘,:’: ((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, dlec, Fallow deewired for; [36]
0.(0/3) L ricinus 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' fallow 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 (11 = 41) and cattle (1 = 3); * The majority of them (80%) corresponded
to H. lusitanicum; 5 The tick was crawling on the leg of a man; NA: Not available.
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Genotype I (West Africa 1)
Genotype II (DRC)

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

Genotype VII (Mauritania)

M segment

Tree scale: 0.1 —_—

S segment

L segment

Tree scale: 0.1

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-K15-1A, 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
ArD8194, 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
“JQAB16_2023, France, PP067062
$7AD3_2023, France, PP067061
12AG9 2023, France, PPO67063
J20AG9_2023, France, PPO67066
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*, MHI33311.1

SPU415/85, S. Africa, DQ211635.1

SPU97/85, S. Africa, DQ2116:

Oman, DQ211632

Matin,

stan, AF467

C-68031, China, DQ211629.
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, PP067076
7AD3_2023, France, PP067075
9AG6_2023, France, PPO67078
QABI6_2023, France, PP067077
8BAKI1_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

AD15786, Sencgal, DQ211640.1
ArDI15786, Senegal, DQ211640.1
UG3010, Congo, DQ211650.1
2013-19-289, Kosovo®, MH133295.1
2015-A-K15-1A, Kosovo', MH1333
200310849, Turkey, DQ211649.1

, DQ211644.1

Kashmanoy, Russ
Drosdov, Russia, DX

C-6803

Matin,

IbAr10200, Nigeria, KY484036.1

SPU97, S. Africa, DQ211646.1
Africa, DQ211647.1

014, 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, PP067058
20AGY_2023, France, PP067056
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.. Euro Surveill.
2024
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CCHF virus in ticks collected from cattle, Corsica, 2023
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DQ211616 Ching 1968
Q211619 Oman 1997
AYE22208 Pakistan 1976

KY213712 bacia 2016

AY7208937ajlkistan 2006
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100 'DQ211624 Republicof the Congo 1956

KISE2795 SouthAfrica 1990
- K¥433043 Uganda 1981

KIS82797 South Africa 19%

OES2804 Namitey 1988
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DQ211613 Senegal 1969

MF287638 Spain 2017
MFSAT4LT Caceres Spain 2004
6¢lr 0Q211615 Maunzania 1984

HME52307 Afghanistan 2009

KN013456 Turkmenistan 1973

Hyalomma marginatum (most likely the source)
in Southeastern and central western parts of
Corsica.

CCHF virus African genotype |

Multiple CCHFV-positive ticks were found on
the same animal (cattles).

CCHFV strains circulating in Corsica and Spain
have distinct origins.

Migratory birds via two different ways from
Africa

Kiwan P, Masse S, Piorkowski G, Ayhan N, Gasparine M, Vial L, et al.. Emerg Infect Dis 2024
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{ Y. CCHF virus in Hyalomma marginatum ticks in Southern France (2023)

2022:13/997 (1.3%) ticks
All from the same cattle
farm in Pyrénées-Orientales

2023:142/ 1,001 (14.2%)
H. marginatum ticks were
positive for CCHFV.

" | FRANCE |

in Pyrénées-Orientales, 15
cattle farms, 3 farms with

i ™ Bologna cattle and horses 3 farms
with horses.
' ITALY
33 Wy Pyrénées-Orientales I
0 monu A 1350 \ Q '
] SPAIN [ < Lo S Bernard C, et al.. Euro Survelll.
2024
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( Headache ) il
Fever
Musculoskeletal pain
L Vomiting 7 Gingival bleeding
Gingival bleeding Bloody diarrhoea CCHFV RNA
( Genital bleeding Profuse genital detected in blood
bleeding
Petechial rash
Tick Infestation
"
Cj
|
|
19 jul ' Day o Day 1 Day 2 Day 3 Day 4 Days
Incubation period | Transfer to ICU
3 days
Transferto the Clinic
Admission to the local
BedoRd for Infectious Respiratory suppon] [Resplratony suppon]
P diseases Skopje 5 L/min 15 L/min
<

Ceftriaxone 2 g dally

Doxycycline 100 mg twice dally
Dexamethasone 4 mg dally
Nadroparin 5,700 IU twice dally

2 units of FFP

[ Ceftriaxone 2 g daily ]
_Davqcﬂncmmmdm‘
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Ceftriaxone 2g dally

Ceftrlaxone 2 g dally
Fluconazole 100 mg dally
Ciprofloxacin 400 mg twice dally
6 units of platelets
10 units of cryoprecipitates
2 units of FFP

Ceftriaxone 2 g dally N

Cases of Crimean-Congo haemorrhagic fever in North Macedonia, 2023

Case 1 in a rural area of the eastern part
of North Macedonia, died.

Case 2: healthcare worker.
Contact monitoring 1/67 +

(PPE) including gloves, mask, apron
and face shield were used. The
exposure could have occurred during
possible improper removal of the
PPE.

Case 3: from another region of the
country, with no epidemiological link to
the confirmed cases or identified
contacts from contact tracing, was
admitted to our clinic.

Jakimovski D, et al. Euro Surveill. 2023



CCHF in Europe: Total cases since 2013

" ougaria[spain | Portugal | Macedonia | Greece | Total
2/8 1 2/9

2013

2014  1/8 +1 (UK) 1/9
2015 2/4 2/4
2016 4 1/2 1/6
2017 2 2
2018 1/6+1(GR) 1/2 2/9
2019 2 2
2020 1 1/3 1/4
2021 2 2
2022 1/2 1/2 2/4
2023 3 1 1/3 1/7
2024 1 2/4 1/1 2/6
2025 3 1/2 1/5
Total  7/43 6/17 1/1 1/3 1/2 13/63 (23%)

_ ECDC: end of 2025
KOG UNIVERSITY iSBANK CENTER FOR INFECTIOUS DISEASES
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‘b: The Presentation of a Case Differential Diagnosis

37 years old male came to the outpatient clinic. * COVID-19
» CCHF
He has myalgia, sometimes high fever. « West Nile

The first step is CBC * Chikungunya

e Zika
Platelet count 78,000/ml * Sandfly
Leukocyte count 3800/ml * Hanta virus
CRP 30 * Influenza
Procalcitonin 0.8 . Dengue

* EBV

The History of tick bite, location

KOG UNIVERSITY iSBANK CENTER FOR INFECTIOUS DISEASES
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= = = Platelets
White blood cells
= fispartate aminotransferase
e fA|anine aminotransferase
PCR: first 0 days
A Igh (7 days—4 months) and IgG (7 days-5 years)
I I '
' Myalgia I Bleeding from various sites |
: Fever : (haematemesis, melena, etc.)
‘. | Mausea, vomiting | somnolence
N | Diarrhoea |
e I
*l I
T . . I
| - |
| . I
| - |
[ * . I
| bl
| .
I
|
|
I
I
|
|
Incubation Prehaemorrhagic period Haemaorrhagic pericd Convalescence
3-7 days 1-7 days 2-3 days

Figure 3: Clinical and laboratory course of CCHF
DIC=disseminated intravascular coagulation.
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Cytokine Levels of Different Severity Groups for
First Five Days

IL-1B IL-4 IL-5 IL-6
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Pathogenesis of Ebola

g @ Ebola viri

ons

e

Mucosal
membrane

C X X A

X

X B X

Brain
L Encephalopathy

Liver
Hepatocyte injury or
dysfunction leading to:
e Release of liver enzymes
* Reduced production
of clotting factors
* Hypoalbuminaemia (?)
* Hypoglycaemia (?)

Systemic spread and multiple organ dysfunction

=
Spleen

e Cytokine
dysregulation

e Death of
lymphocytes

“ N
Kidney

 Acute kidney injury

or dysfunction
e Fluid, electrolyte

N

Dendritic
cell

Macrophage

Immune system dysregulation )

Impaired l
Tcell . *
activation

GG

Adaptive
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\_ and acid-base Innate
3 . derangement Bcelland T cell Dendritic cells
Gastrointestinal tract = dysregulation * Inhibition
Vomiting and diarrhoea s l of RIG-
leading to: Skeletal muscle N * Aberrant
* Fluid and electrolyte loss * Muscle injury o , Y maturation
* Dysrupted acid-base with elevated o © -
balance creatinine Excessive Death of
& Hypoproteinaemia (?) L phosphokinase ) cytokines lymphocytes
Circulatory system 1
. C::?pillary lgakage and * Damage to ". = ’. s ; > e ) = ; S
third spacing endothelium e S — = virus disease
* Coagulopathy, leading to * Low blood @
haemorrhagic manifestations  pressure ® @

Jacob ST, et al. Nat Rev 2020




Cytokine
Storm

(Lungs

« Pneumonitis

« Pulmonary edema

« Dyspnea, hypoxemia
« ARDS

.

(Liver

« Hepatomegaly

« Elevated liver enzymes
« Increased hepcidin

« Hypoalbuminemia

« Liver injury

« Cholestasis

« Liver failure
L /

(Kidneys

« Acute renal dysfunction or injury

« Renal failure

\

(Nervous system o
« Confusion
« Delirium
« Aphasia
« Seizures
. J

« Fever
« Anorexia

« Fatigue
\

\
(Constitutional symptoms

(Heart

»
Vascular and lymphatic systems

- Cytopenia, anemia, leukocytosis
« Coagulopathy

« Hyperferritinemia, increase in other
acute-phase reactants (e.g., CRP,
p-dimer)

« Elevated cytokines (e.g., interleukin-1,

interleukin-6, interferon-y) and growth
factors (e.g., VEGF)

« Endothelial damage and vascular
permeability

« Capillary leak syndrome

« Vasodilatory shock

« Spontaneous hemorrhage
« Lymphadenopathy

(.

KOG UNIVERSITY iISBANK CENTER FOR INFECTIOUS DISEASES

» Hypotension
« Tachycardia
« Cardiomyopathy

2
Rheumatologic system

« Vasculitis

« Arthritis, arthralgia
\

L4

-
Gastrointestinal system

« Nausea
» Vomiting
« Diarrhea
« Ascites

-
Skin
« Rash
« Edema

S

Fajgenbaum, et al. NEJM 2020




Hepatocytes

e I I I I L Exotic Viral Hepatitis:

branch

Liver sinusoidal

- 7~ Pathogenesis in Liver

=

%& Stellate cell

ey @o%o ofofofogodo]

van Leeuwen LPM, et al. ) Hepatol. 2022

|
i
Zone 1 Zone 2 E Zone 3
Periportal zone [ Midzone E Around central veins
) . . 5 .
) (2 Ballooning (1) Necrotic/apoptotic regions
degeneration '

of hepatocytes

Hepatic artery
branch

(@ Kupffer cell
hyperplasia

Portal vein
branch

Midzone Around central veins

Periportal zone
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Clinical Sequela of Ebola Virus Disease Survivors

r
Eye and/or vision

p
Generalized, non-specific manifestations
e Fatigue® o Uveitis®
* Weight gain, anorexia, fever, chills, night * Loss of vision and diplopia®

Ly 3\,
sweats and lymphadenopathy® 4 e Cataract, blurry vision, light sensitivity, itchy
» Anaemia® eye, tearing, eye pain, burning, redness,
\ dryness, foreign body sensation, floaters and
Ve p 7 hotopsia“
Psychosocial and/or mental health issues \ P & v
* Insomnia® p N
* Anxiety disorders, depression and PTSD¢ Head, ears, nose and throat
s < * Hearing loss; tinnitus; ear, nose or throat pain;
a N b
Central or peripheral nervous system and P;cf)alrlsenecss
* Abnormal neurological examination®d, \ * Aural fullness )
headache® and memory loss® :
* Dizziness, paraesthesia, diplopia, vertigo, ( Respiratory system h
ataxi.a. limb weakn'e'ss-and tremor® . * Shortness of breath, cough and/or sputum
© Meningoencephalitis® production, paroxysmal nocturnal dyspnoea
* Seizures® and cerebrovascular accident* and wheezing®
& =4 S &
. A

\

4

e .

Cardiovascular system
* Abnormal cardiovascular examination®®
* Palpitations, chest pain and cardiogenic

Gastrointestinal system
* Abnormal abdominal examination®'
* Abdominal pain, nausea, change in bowel

b
ghoshe / habits, melaena and diarrhoea®
J
e N
Urinary tract /Sk' =
e Urinary frequency® e _ . _
* Urinary urgency, nocturia, dysuria, polyuria - Itchlng and hbalr changes, with or without
and incontinence® nail changes
J * Alopecia®
( Reproductive system ) g
uctive sy i N
* Male: impotence and/or decreased libido and Musculoskeletal system
orchitis® * Abnormal musculoskeletal examination®9,
* Female: decreased libido, amenorrhoea, o Linked to EBOV persistence leading ar.thralgia"’and m'yalgiaa .
abnormal odour and abnormal vaginal bleedingb/ to organ-specific inflammation L ¢ Joint or muscle stiffness, warmth or effusion®

Y
. Jacob ST, et al. Nat Rev 2020
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Fatality Among Hospitalized Children

33 children in Iran: 24% (Sharifi-Mood, et al. Ped Infect Dis J 2008)
31 children in Turkey: 0% (Tezer H, et al. J Clin Virol 2010)
50 children in Turkey; 0% (Tuygun N, et al. Pediatr Int 2011)
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Pinarlik et al. | The Journal of Infectious Diseases

Crimean-Congo Hemorrhagic Fever: Reinfection, Humoral and Cellular Immune Responses

Study Population: Adult survivors with PCR-proven CCHF history admitted to the two hospitals in an epidemic center

1R

o

e =

NEEEE -

MOmEs =

MEEESE u
Hospital A Hospital B
n=1056 n=1076

"

D - Researchers contacted
&= CCHF Survivors for the study

- Collection

*
Serum / i l/’

< b
_.{\

Z=

N
R

|
Z )f’ 3 Investigation of anti-CCHFV

antibodies by ELISA

Investigation of neutralizing antibodies
by plaque assay

7™ e articipant
N= pertice

time

n=2132 P ®%
] & @ a € Stimulation "o
CCHF Survivors @Y — F’; withviral —p N9 Investigation of antigen
volunteered for the BMC i antigens = |%| ™ specific memory T cells by
stud : flow cytometry
o 1’64 Collection OTUP2 M
l ° - - . .
- )/, Anti-CCHFV Slgnlﬁce'mt degranulation, erderTced. by CD'1 07.a
2 ’/’ , =\ IgGwas Neutralizing expression, was detected, highlighting activation
S detected in all antibody levels of robust cytotoxicity among survivors
%, but one decrease by

* The absence of antigen-specific IFN-y and TNF-a
production suggests limited role for cytokines

Conclusion: Humoral and cellular immune memory can be detected up to 13 years after Crimean-Congo hemorrhagic fever infection.
Immune protection fades and reinfection is possible in rare cases.
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'ti Neutralizing Antibody Levels among CCHF Survivors
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CCHF Survivors Project

e Current information: CCHFV infection provides lifelong immunity

 We detected a case reinfected with CCHF virus 11 years after first infection

First Infection § Reinfection i Immunology
Py : P Studies
' I
: ~ +,
) i ) L P o2 S
Fatigue : Fatigue N /=
Sl : P Bleeding LAl )/ \:
N
Headache : Headache
Maculopapular
.\z ‘ J / Rash L)
‘ u - ‘ u B Laser == : =aDetector
I I Fever Fever I :
I .
2011 D|scharged i 2022 Dlscharged 2024

May on 16th day October on 6th day 5 October
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CCHF Research Milestones (1944-2024)

@ Disease Recognition
Treatment Dev @ @  Virus Discovery
@ Virus Characterization
@ Vaccine Development
Pathogenesis [ Taxonomy
@® Diagnostics
@ Research Tools
Policy/Strateg ® &} @ Policy/Strategy
(<) Pathogenesis Research
® Treatment Development
>, Research Tools @
L
(e
(@)}
o , .
= Diagnostics ® (]
O
o=
O
P Taxonomy
(0]
(7))
(0]
. Vaccine Dev ® ® ® O
Virus Charact ®
Virus Discover @ @
Disease Recogn [
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Year

_ By Dennis Bente
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