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A Look into Bunyavirales Genomes: Functions of
Non-Structural (NS) Proteins

Shanna S. Leventhal, Drew Wilson, Heinz Feldmann ' and David W. Hawman *

Mypoyiiaes Order Bunyavirales

Nairoviridae
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Etken

v'Dis ortama dayaniksiz

v'Ultraviole ile hizla inaktive olur

v'Konak disinda uzun siire aktif kalamaz

v'56 9C’de 30 dakikada inaktive olur

v' %1 Sodyum hipoklorid ve %2 gulteraldehite duyarli
v'Ortam PH’sma duyarlt



Epidemiyoloji

* Her y1l >1000 vaka

" Glineydogu Avrupa ve Bat1 Asya

* Mevsimsel 0zellik

= [Ikbahar-Yaz

* Pakistan’da biannual (Mart-Mayis ve Agostos-Ekim)
" Tlrkiye’de yazin 1lk aylar



Geographic distribution of Crimean-Congo Haemorrhagic Fever
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Two-host ixodid tick life cycle
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Epidemiyoloji

= Ulkemizde 2002 yilinda dikkati ¢ekti

* 2003 yilinda virus tanimlandi

*2002-2018 yillar1 arasinda 11.041 olgu tanimland1
=528 olim

= Vaka-oliim oran1 %4,78



Kirirm Kongo Kanamali Atesi Vaka ve Oliim Sayilari, Tiirkiye,
2002-2018
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Temporal tendency, seasonality and relationship with climatic i
factors of Crimean-Congo Hemoirhagic Fever cases (East of
Turkey: 2012-2021)
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Table 2

Distribution of Crimean-Congo Hemorrhagic Fever cases by years and annual averages of meteorological data.

Years  Mid-Year Number of Incidence (per Temperature Cumulative Relative Humudity Wind Speed (m/

Population Cases 100.000) Q) Precipitation (%) sec)

(mm)
Sum + SE Sum + SE Mean + SE Sum + SE Mean + SE Mean + SE

2012 778.195 43 + 3.0 5,5+04 5.6 + 0.6 276.2 + 34.5 68.4 £ 0.8 2.8 +0.1
2013 766.729 68 + 4.7 8,9 + 0.6 53+ 0.6 272.8 + 34.5 66.2 + 0.9 29+0.1
2014 763.320 724+ 7.0 9,4 4+ 0.9 7.0 £ 0.6 382.9 4+ 50.1 66.5 + 0.9 29 4+ 0.1
2015 762.321 88 + 10.2 11.5+1.3 6.2 + 0.6 436.8 + 53.4 66.7 + 0.9 2.7 X 01
2016 762.021 109 + 6.8 14,3 + 0.9 5.5+ 0.6 475.4 + 53.6 66.4 + 0.8 3.4+0.1
2017 760.476 59 + 4.8 7,8 +£ 0.6 5.7 £ 0.6 281.0 + 39.4 63.3 + 0.9 3.0 £ 0.1

o7 848 QS L 20 12,8 £ 0.9 7.7 £ 0.5 493.3 + 57.1 69.2 + 0.8 3.1+0.1
2019 762.062 94 4+ 6.2 12,3 + 0.8 6.3 £ 0.6 355.2 + 48.2 65.7 £ 0.9 2.8 +£0.1
2020 758.279 168 + 11.7 22.2:31.5 6.8 + 0.5 333.4 + 49.2 63.9 + 0.9 3.3+0.1
2021 756.893 175 +10.2 23;1.+1.3 7.1 +0.6 345.4 + 43.8 62.8 + 0.9 3.4+ 0.1
Table 1

Distribution of Crimean-Congo Hemorrhagic Fever cases by age groups.

Age Groups (years)

Sex

Male n (%)*

Female n (%)*

Total n (%)**

0-9
10-19
20-44
45 <
Total

9 (81.8)
65 (77.4)
185 (57.6)
292 (52.3)
551 (56.6)

2 (18.2)
19 (22.6)
136 (42.4)
266 (47.7)
423 (43.4)

11 (1.1)

84 (8.6)
321 (33.0)
558 (57.3)
974 (100.0)

»Baslangi¢c Mart, zirve Temmuz ve bitis Ekim - net bir mevsimlilik
=Iklim degisikligi dolayli bir etki yapar (hava sicaklig1 ve kiimiilatif yagisa bagl

nem orani)

=[klim kosullar1 vektor keneler icin giderek daha elverisli hale geliyor
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A prospective prediction tool for understanding Crimean—Congo
haemorrhagic fever dynamics in Turkey
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# Faktorler

A v" Kursaldaki risk altinda olan papiilasyon
. v Cografya

A v' Iklim

: v' Kene

x Sonug: 2016 ve 2017 yili vaka sayisini dogru tahmin eden model
C. S s e R aeemeeas Len S EeEee LMoL e S AL EEM MU M EoU R o E, YRS Seen UEoes Yea o
CdUbSlaﬂ processes were 432 and 343, respectively. Pearson’s correlation coefficient and normalized root mean squared error
Machine learning — values for 2016 and 2017 predictions were (0.83; 0.58) and (0.87; 0.52), respectively. The most important
\S/‘;i::frtirgs“;r‘:;i:gg:'"‘Ok’gy covariates were found to be the number of settlements with fewer than 25 000 inhabitants, latitude,
longitude and potential evapotranspiration (evaporation and transpiration).
Conclusions: Main driving factors of CCHF dynamics were human population at risk in rural areas,
geographical dependency and climate effect on ticks. Our model was able to prospectively predict the
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Frank MG, Weaver G, Raabe V. Crimean Congo Hemorrhagic Fever Virus for Clinicians—Virology, Pathogenesis, and Pathology. Emerg Infect Dis.
2024;30(5):847-853.
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Klinik

Infection and incubation (1-9 days)

« Often unrecognized infection via tick
bites or animal husbandry
« Nosocomial exposure

inkiibasyon dénemi:
1-3

= Kene tutunmasi
= Bilinmeyen

= Nozokomyal

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

Prehemorajik donem
=Ates

=Halsizlik

=Miyalji
=Bulanti-Kusma

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

Hemorajik donem
=Kanama

=Karaciger hasari

*immun inflamatuvar yanit
=DIC

=Sok

=Olim

Convalescence (?)

» Improvement in blood haemotology
and blood chemistry

» Humoral and cellular immunity
against CCHF

* Long-term sequelae?

Konvalesans donemi:
10-14 gin

=Laboratuvar sonuglarin
dizelmesi



Klinik

Prehemorrhagic phase Convalescence period
7-9 days up to 12 months

IgM 7 days—4 months

..,(ilbll[..'

Viremia

IgG 7 days—5 years

et e e e

Fever, myalgia, .
headache, nausea, Ha!r Io.ss, m.emory lossf, PTSD,
vomiting hearing impairment, fatigue, etc.

Frank MG, Weaver G, Raabe V. Crimean-Congo Hemorrhagic Fever Virus for Clinicians—Diagnosis, Clinical Management, and Therapeutics. Emerg Infect
Dis. 2024;30(5):864-873.



Tani

**Nasil erken tani koyarim? (Tanida gecikme)
»Non spesifik semptomlar

»Diger infeksiyonlara benzerligi
" %68 (Nn=95) yanlis tani (misdiagnosis)
= 4,8 glin gecikme

» Antiviral tedavi

s*Kimde agir seyreder?

Tasdelen Fisgin N, Et al. (2010). Initial high rate of misdiagnosis in Crimean Congo haemorrhagic fever patients in an endemic region of
Turkey. Epidemiology and infection, 138(1), 139—-144.
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Klinik tanimlama

Asagidaki 4 klinik kriterden en az ikisinin olmasi

1. Asagida belirtilen sikayetlerden en az ikisinin bulunmasi

Ates (238°C)

Halsizlik

Bas Agrisi

Yaygin Vicut Agrisi

Eklem Agrisi
ishal

2. Cilt ve mukozaya ait kanama bulgulari
3. Baska bir nedenle agiklanamayan trombositopeni ve |veya I6kopeni

4. Baska bir nedenle agiklanamayan ALT ve AST ylksekligi




(+) KKKA Vaka Tanimi - 1

Epidemiyolojik Kriterler

Hastaligin baslamasindan onceki iki hafta icinde:

1. Keneyle temas veya kene tutunma oykus(

2. Hayvan kani, dokusu ve sekresyonlariyla temas oykusu
3. Kirsal kesimde yasama veya kirsal alana seyahat oykusu

4. Kesin tani almis vaka ile yakin temas oykusu

* Endemik bolge < > Endemik olmayan
bolge yaklasimi
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(=) KKKA Vaka Tanimi - 1

Laboratuvar Kriterleri

1. Virus izolasyonu

2. Viruse ozgul IgM antikoru pozitifliginin saptanmasi

3. Akut ve konvelesan donem serumlarinda virlise 6zgul 1gG titresinde >4
kat artis saptanmasi

4. Viral nukleik asidin saptanmasi

Olasi vaka: Klinik tanimlama + En az 1 epidemiyolojik kriter
Kesin vaka: Laboratuvar kriterlerden en az biri



2 o
@ medicina ** Erken Tani .

A Acil Serviste Kirirm Kongo Kanamali Atesi Ayirici Tanisinda Hitit indeksinin
/ Degerlendirilmesi
o1 Lrimean-Longo riemorrnagic rever in tne

Emergency Department

Hitit Index Formula: 5.6 — (5.3 x lymphocyte) — (0.02 x fibrinogen) — (12 x direct
bilirubin) + (0.04 x AST) + (0.32 x hematocrit) — (0.5 X neutrophil) — (0.07 x CKD — EPI)
— (0.001 x CK) = conjunctival hyperemia (+1.5 in conjunctival hyperemia presence and

—1.5 in conjunctival hyperemia 5;1bse;1yc‘e‘)'[’;‘3]“h

2 Department of Infectious Diseases and Clinical Microbiology, Faculty of Medicine, Hitit University,

19040 Corum, Turkey; gulcankaplan@hitit.edu.tr (G.K.); nurcanbaykam@hitit.edu.tr (N.B.)
Correspondence: sevalkomut@hitit.edu.tr (S.K.)

»
Abstract: Background and Objectives: Crimean-Congo Hemorrhagic Fever (CCHF) is a viral zoonotic
infection, which is seen over a wide geographic area. The mortality rate is in inverse proportion
to the ability of patients to access healthcare services. Therefore, early identification of patients is
extremely important. The aim of this study was to test the sensitivity and specificity of the Hitit Index

i e Aiflomontistion ~f COOLIE cnan o6 tho time of presentation at the Emergency Department and to
Son ug: h molecular (CCHFV RNA) and/or serological diagnostic
-Yiiksek d uya rlilik ve 6ng lluk d Uzeyle ri Methods: The patients included were those who presented

. . the complaint of a tick bite or those identified as potential
- Gereksiz haStaneye yatigi onler nd/or laboratory findings. For cases that met the study
- Erken tani ile mortalite oranlarinin azaltir 1s calculated automatically from the parameters included in
the Inaex rormula uploadea to the automation system in the ED at the time of presentation. Through
comparisons of the agreement of the Hitit Index with the CCHFV-RNA and/or IgM results the
power of the Hitit Index for differentiation of CCHF cases in ED was evaluated. Results: The data of



** Erken Tani

Analysis of liver fibrosis equations as a potential role of predictive models in Crimez
Hemorrhagic Fever

ﬁ 14 hepatic fibrosis indices for distinguishing fatal
: BT —_—— cases and intensive care unit requirement (ICU) in
; CCHF

CCHF PATIENTS (n: 194) LIVER DAMAGES 18 Aspa?:;eR )aminotransferase (AST)-alanine aminotransferase
ratio

. Age-platelet index (API)

. Cirrhosis discriminant score (CDS)

. AST-platelet ratio index (APRI)

. F-index

. FIB

. S-index

A Ve A =g 194 hasta
I r ; ;I. s . lﬂ 7’ 10 hasta ex
GPRI “®i" S INDEX =i | KING : : : e
j ol <l [P S |[1dek5| ve King slforu 10 gunluk
. : . : sagkalim icin tahmin edici

Time-dependent receiver operating

NooundswN

characteristic to predict mortality

Sy * Sty - o Sy

Time-dependent receiver operating

characteristic to predict intensive care unit CONCLUSIONS . -
re%uirement : 1. S-index and KING index emerged as early predictors of

10-day survival, while KING, GUCI, and GPRI indices
demonstrated predictive capabilities for ICU admission

T ) | T ' {»»"’I on the first day.
3 “h ] FRT= AIJ-; 2. The identified indices have the potential to assist
i A : -t U - healthcare providers in making timely and informed
I~ 1 GuCt &) I GPRI ] KING decisions regarding patient management and treatment
AUC: 0.773 ] J AUC: 0.769 | AUC: 0.783 strategies.

. — " ——— " h——

Bolat, S. et al. (2024). Analysis of liver fibrosis equations as a potential role of predictive models in Crimean-Congo hemorrhagic fever. Acta
tropica, 251, 107121.



> Biomark Med. 2023 Jun;17(11):533-540. doi: 10.2217/bmm-2023-0330. Epub 2023 Oct 4.

** Erken Tani

Kirrm-Kongo kanamali atesi tanisinda prediktif epidemiyolojik, klinik ve laboratuvar

parametreleri

hemorrhagic fever

Ttirkkan O Kaygusuz 1, Ayse S Tartar ', Safak O Balin 1, Ayhan Akbulut ', Kutbeddin Demirdag

Affiliations + expand
PMID: 37791843 DOI: 10.2217/bmm-2023-0330

aPTT’nin KKKA i¢in bagimsiz

tahmin edici faktor

Abstract

Background: The aim of this study is to determine predictive parameters that can be used in the
differential diagnosis of Crimean-Congo Hemorrhagic Fever (CCHF) and other diseases with similar
clinical and laboratory findings. Materials & methods: In this study, epidemiological, clinical and
laboratory parameters of 107 CCHF-positive and 71 CCHF-negative patients were compared. Results:
Alanine amino transferase, aspartate aminotransferase, creatine kinase, lactate dehydrogenase, red
blood cell, hemoglobin and hematocrit were significantly higher in CCHF-positive patients, whereas
total and direct bilirubin, alkaline phosphatase, prothrombin time, international normalization ratio,
white blood cell, C-reactive protein and procalcitonin were higher in CCHF-negative patients. In binary
logistic regression analysis, an increase in activated partial thromboplastin time level was identified as
an independent predictor of having CCHF, while alanine amino transferase, white blood cell and C-
reactive protein elevations were identified as independent predictors of not having CCHF.
Conclusion: In endemic areas where PCR and serological tests are delayed, knowing the predictive
parameters may be of vital importance in the early diagnosis of CCHF.

Keywords: Crimean—-Congo hemorrhagic fever; clinic; epidemiological; laboratory; parameters;
predictive.




s Kimde agir seyreder?

Kaya et al. BMC Infectious Diseases 2014, 14:416

http://www.biomedcentral.com/1471-2334/14/416
p BMC

Infectious Diseases

RESEARCH ARTICLE Open Access

Sequential determination of serum viral titers,
virus-specific IgG antibodies, and TNF-q, IL-6, IL-10,
and IFN-y levels in patients with Crimean-Congo
hemorrhagic fever

Safak Kaya'', Nazif Elaldi?, Ayhan Kubar®, Nevcihan Gursoy”, Meral Yilmaz®, Gulderen Karakus®, Turabi Gunes®,
Zubeyde Polat®, Mustafa Gokhan Gozel?, Aynur Engin?, llyas Dokmetas®, Mehmet Bakir’, Neziha Yilmaz’
and Mehmet Sencan®

v'21 sag kalan hasta
v'11 6len hasta

v'Hastaneye kabulde 6len grupta viral yiik 5.5E+09 kopya/ml, sag kalan grupta 5.7+07
kopya/ml
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Figure 1 Kinetics of serum virus titers (left y-axis) in logarithmic
scale and CCHFV specific IgG antibodies (right y-axis) by days
of illness in fatal and non-fatal CCHF groups. Data are expressed
as mean + SE The threshold opt|c densuty value for antl CCHFV IgG

Sonug: Yuksek V1ral yuk yuksek konsantrasyonda TNF alfa ve IL 6 varligi, DIC
gelismesi ve 0zglin antikor yoklugu oliimle kuvvetli bir bicimde iliskili
bulunmustur.
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PLOS NEGLECTED TROPICAL DISEASES % Kimde agir seyreder?

Gujarat, Hindistan'dan fatal ve fatal olmayan Kirim-Kongo kanamali atesi
hastalarinda viral yikiin, humoral yanitin ve filogenetik analizin sirali olarak

belirlenmesi, 2019

- 7

in fatal and non-fatal cases of Crimean-Coﬁgo
hemorrhagic fever patients from Guijarat,
India, 2019

Rima R. Sahay'®, Anita M. Shete»'®, Pragya D. Yadav'*, Savita Patil ',
/AR | Triparna Majumdar’, Rajlaxmi Jain', Dimpal A. Nyayanit', Himanshu Kaushal ', Sunil
.Yﬁ j J. Panjwani(»?, Kamlesh J. Upadhyay:?, Chetan L. Varevadiya®, Alpesh Vora?,
4 Amit Kanani»®, Raman R. Gangakhedkar®

Check for

updates 1 Indian Council of Medical Research-National Institute of Virology, Maximum Containment Facility, Pune,

Maharashtra, India, 2 Government Medical College and Sir-T Hospital Bhavnagar, Gujarat, India, 3 BJ
Medical College and Civil Hospital, Ahmedabad, Gujarat, India, 4 Health Department, District Panchayat,
Morbi, Gujarat, India, 5 Animal Husbandry Department, Foot and Mouth Disease Scheme, Ahmedabad,
Guijarat, India, 6 Epidemiology and Communicable Diseases (ECD) Division, Indian Council of Medical
A Research, New Delhi, India

34 hasta (17 6len, 17 yasayan)
Viral yuk, 1gG ve IgM

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd. 0009718  August 30, 2021



A
CCHF viral RNA amongst fatal and survivors

B
CCHF viral RNA amongst individual survivors at different time points
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Ayirict Tam

*»Sitma

‘s Riketsiyoz
“*Bruselloz

s Leptospiroz

¢ Viral hepatit
**Meningokoksemi
oITP

s Akut [6sem

**Diger viral kanamal1
atesler

* Ebola

* Marbug

e assa

e Sar1 humma



Tedavi

**Destek tedavi
**» Antiviral tedavi
‘s Diger tedaviler



Tedavi

*»Destek Tedavisi
v Sivi-elektrolit
v'Taze donmus plazma, trombosit siispansiyonu
v'Tam kan, eritrosit siispansiyonu
v"Yogun bakim birimi



Tedavi

¢ Antiviral Tedavi
v'Ribavirin
v'Favipravir
v'"Molnupravir



** Antiviral Tedavi

> EurJ Clin Microbiol Infect Dis. 2009 Aug;28(8):929-33. doi: 10.1007/s10096-009-0728-2.
Epub 2009 Mar 20.

The role of ribavirin in the therapy of Crimean-
Congo hemorrhagic fever: early use is promising

N Tasdelen Fisgin ', O Ergonul, L Doganci, N Tulek

Affiliations + expand
PMID: 19301047 DOI: 10.1007/s10096-009-0728-2

Abstract

v'21 hasta erken ribavirin (<4 giin)

v'20 hasta geg ribavirin (>5 giin)

v'11 hasta ribavirin almadi

v'Erken baslanan grupta PLT daha yiiksek, AST ve ALT daha diisiik
Sonug: Ribavirin yararli ve erken baslanmasi onerilir

U1l UI LIS Pauerit 11 U1 INUR YIOUpP. THE [Tiedll aspditale UdiisIeidse 1evels 11 U1 LUR YIUup wele
significantly lower than of the NUR group on days 8 and 9, and the mean alanine transferase level was
significantly lower on day 8 after the onset of the symptoms. There is a beneficial effect of ribavirin if
given at an early phase of the CCHF. We suggest ribavirin use especially in the early phase of the

disease.
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Crimean-Congo haemorrhagic
fever

Treatment

General supportive care with treatment of symptoms is the main approach to managing CCHF in people.

The antiviral drug ribavirin has been used to treat CCHF infection with apparent benefit. Both oral and
intravenous formulations seem to be effective.

e CCHF outbreaks have a case fatality rate of up to 40%.

*» KKKA'nin yonetiminde temel yaklasim semptomlarin tedavisiyle birlikte genel destek
tedavisidir.

s Antiviral ilag ribavirin, KKKA tedavisinde belirgin bir yararla kullaniimistir. Hem oral
hem de intraven6z formulasyonlar etkili goriinmektedir.

Overview
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Hemorrhagic Fever, Crimean...
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® Symptoms include nausea, vomiting, fever,
headache, myalgias, and stupor (1/3).

m Signs: conjunctival injection, hepatomegaly,
petechiae (1/3).

m Lab: Decreased platelets, decreased WBC,
increased ALT, AST, LDH, CPK (100%).

ETIOLOGIES

m Crimean-Congo hemorrhagic fever virus

PRIMARY REGIMENS

® Ribavirin, 30 mg/kg po initial dose, then 15
ma/kg po g6h x 4 days, then 7.5 mg/kg q8h po
x 6 days (WHO recommendation)

m See Comments

ALTERNATIVE REGIMENS

m |VIG associated with decreased inflammation

® High Dose Corticosteroids have been effective

COMMENTS

® |n case series of 281 patients, Ribavirin
reduced case-fatality rate; dexamethasone
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Sinomolgus makaklarinda Kirrm-Kongo kanamali atesi virusuna karsi
favipiravirin (T-705) etkinligi
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hemorrhagic fever virus infection in cynomolgus macaques

David W. Hawman?’, Elaine Haddock?2, Kimberly Meade-White?, Glenn Nardone®, Friederike
Feldmann@, Patrick W. Hanley?, Jamie Lovaglio?, Dana Scott? Takashi Komeno®, Nozomi
NakajimaC, Yousuke Furuta®, Brian B. Gowen¢, Heinz Feldmann? "™

4Rocky Mountain Laboratories, NIAID/NIH, Hamilton, MT, USA
bResearch Technologies Branch, NIAID/NIH, Rockville, MD, USA
‘FUJIFILM Toyama Chemical Co., Ltd., Toyama, Japan

dUtah State University, Logan, UT, United States

‘ v’ Kimdlatif olarak, verilerimiz favipiravirin KKKA'nin sinomolgus makak modelinde
in vivo olarak KKKA'ya karsi etkili oldugunu gostermektedir.
v'Verilerimiz favipiravirin KKKA hastalari icin klinik faydasi olabilecegini
disindiurmektedir..

v A =

during care of infected patients. In humans, CCHFV can cause a sudden onset of a non-specific
febrile illness that can rapidly progress to severe hemorrhagic manifestations. Currently, there

TIPS AL AL RSNy | B AL RIS ADSTrremn e TR 7\ RARRRL) KA. o AR COL AT RO ANy ST T VLRI T A - TR [TREY RS TR aar ey T Y .



Tedavi

“*Diger tedaviler
v'Plazma tedavisi
v'"Monoklonal antikor
v'IL reseptor antagonistleri
v’ Antiinflmatuvar (kortikosteroidler)
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**Diger tedaviler

IL-36 signaling pathway dysregulation in Crimean-
Congo hemorrhagic fever virus patients: A potential

therapeutic avenue

Kiibra Dogan 1, Seyit A Biiyiiktuna 2

Affiliations + expand
PMID: 38152020 DOI: 10.1002/jmv.29347

Abstract

Crimean-Congo hemorrhagic fever (CCHF) is a severe viral disease. The scientific literature is growing,
emphasizing the significance of the interleukin (IL)-36 family in the proinflammatory signaling
pathway. However, to date, no research has explored the potential of IL-36 family members as

=60 hasta, 29 kontrol

=|L-36 alfa, beta ve gama

mHastalarda IL-36 alfa ve beta belirgin olarak yliksek bulundu
=PLT sayisi ve IL-36 alfa ve gama arasinda negatif korelasyon

PELWEET e twO groups. AMong uie LLmr patcris, mose wWino aia rnott survive exXnioiea signmicanty
elevated IL-36a and IL-36y levels compared to survivors (p < 0.01). Positive correlations were
identified between IL-36a and IL-36y levels with activated partial thromboplastin time, and D-dimer (p
< 0.07). Conversely, platelet levels showed a negative correlation with IL-36a and IL-36y levels (p <
0.01). The increased levels of IL-36a, IL-36p, and IL-36y in patients indicate their participation in
proinflammatory reactions in CCHF patients. Understanding the role of IL-36 family members in CCHF
pathogenesis could offer valuable insights into disease progression and facilitate the development of
targeted therapeutic strategies.
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Cytokine release syndrome in Crimean-Congo
hemorrhagic fever: can IL-1 receptor antagonist
levels be a guide in its treatment?

N. CELIK', E. LALOGLU?

Table Il. Comparison of IL-1 and IL-1RA levels in patients with Crimean-Congo hemorrhagic fever between severe and non-
severe disease and patients who survived and died.

Parameter Moderate Severe Survivor Non-survivor Control P
(n=35) (N=26) (n=51) (n=10) (n=40)
mean=SD mean=SD mean=SD mean=SD mean=SD
IL-1 (ng/L) 139.02+29.89 277.78+49.72 172.93+57.78 326.82+40.198 53.02+38.73 <0.001>><
IL-1RA (ng/L) 473.59+143.68  874.734226.66  568.97+196.21 |1,030.084275.66 | 104.59+54.75  <0.001*"<

*=Comparison of moderate and severe patients, *=Comparison of survivor and non-survivor patients, “=Comparison of patients

»|L-1RA seviyelerindeki artisin inflamatuvar savasin siddetini belirlemede yararli
bir rehber

»inflamasyonun etkilerini azaltmak icin disaridan IL-1RA desteginin faydali
olabilir



Tedavi Preklinik Yorumlar
etkinligi

Ribavirin

Favipravir

2-deoksiflurositidin

Molnupravir

Yasayan hastalardan
plazma/antikor

Monoklonal
antikorlar

Kortikosteroidler

NA

NA

NA

Notrolizan/no
n notrolizan

Notrolizan/no
n notrolizan

Antiinflmatuv
ar

RdRP

RdRP

RdRP

RdRP

Viral
proteinl
er

Viral
proteinl
er

Konak
yaniti

Kemirgen
modellerinde
tartismali

Hayvan
modellerinde
etkin

Yapilmadi

Kemirgen
modellerinde
etkisiz

Yapilmadi

Kemirgen
modellerinde
sinirl veri

Yapilmadi

Nature Reviews Microbiology | Volume 21 | July 2023 | 463-477

Hastalarda

tartismali
etkinlik

Sinirh veri

Klinik veri
yok
Klinik veri

yok

Sinirh veri

Klinik veri
yok

Sinirh veri

Zayf etkinlik; erken tedavi
baslangici gereklidir; kesilmeli
veya kombinasyon tedavisinde
kullanilmalidir

Geg tedavi baglangici kemirgen
modellerinde etkili; klinik
deneylere ihtiyag var

Daha fazla preklinik ¢calismaya
ihtiyac var

ilerleme olasihg diisiik

Daha fazla klinik/preklinik
¢alismaya ihtiyag var

Daha fazla klinik/preklinik
¢alismaya ihtiyag var

Daha fazla klinik/preklinik
¢alismaya ihtiyag var



Tedavi

Ribavirin

[ ]
Infection and incubation (1-9 days) Pre-haemorrhagic (1-7 days) Haemorrhagic (2-3 days or longer) Convalescence (?)
= Often unrecognized infection via tick  Flu-like symptoms such as fever, chills, = Blood haemotology and blood » Improvement in blood haemotology
bites or animal husbandry malaise, myalgia, nausea and vomiting chemistry disturbances and blood chemistry
s Nosocomial exposure « Nonspecific and often not realized as » Petechia and ecchymoses e Humoral and cellular immunity
early stages of CCHF « Epistaxis, melena, haematemesis and against CCHF
haematuria * Long-term sequelae?
« Disseminated intravscular
coagulation, shock and death
inkiibasyon dénemi: Prehemoraijik dénem Hemorajik donem Konvalefans dénemi:
1-3 =Ates =Kanama 10-14 gun
" =Karaciger hasari =l aboratuvar sonuglarin
= Kene tutunmasi =Halsizlik : &€ - . ¢
=Miyalji sImmun inflamatuvar yanit  diizelmesi
= Bilinmeyen .
y =Bulanti-Kusma DIC
[
» Nozokomyal S0k

=Olim



Koruma

a Clothingand PPE

b Tick control
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Infection prevention and control and water, sanitation and hygiene
measures for Crimean-Congo haemorrhagic fever in health-care

settings mStandart 6nlemler + Temas izolasyonu
3pezrgzt:0na' guide mAerosol olusturan tibbi islem yapilirsa +havayolu
ay c
izolasyonu

Key messages

« Immediately isolate patients with suspected or confirmed Crimean-Congo
haemorrhagic fever (CCHF) in single-bed patient rooms. If single-bed rooms are
limited, do not cohort patients with suspected CCHF.

« Use contact precautions, including appropriate personal protective equipment (PPE) (fluid
resistant gown and examination gloves) when caring for patients with suspected or
confirmed CCHF.

« Useairborne and contact precautions, including appropriate PPE (fit-tested respirator,
fluid-resistant gown and examination gloves) and eye protection (face shield or goggles)
when aerosol-generating medical procedures are performed on patients with CCHF.

« Visitors and caregivers must wear PPE for contact precautions in isolation rooms and in all
areas where at least 1 metre of physical distance from a patient with CCHF cannot be
maintained. Visitors should be instructed on procedures for hand hygiene and putting on
and taking off PPE.

¢ Closelv monitor adherence to standard precautions. particularlv: iniection and sharps

®"N95 maske icin yeterli kanit yok ancak aerosol Gireten islemler sirasinda kullaniimasi
onerilir.
Emerging Infectious Diseases ewww.cdc.gov/eid ¢ Vol. 30, No. 5, May 2024



Koruma

dTemas sonrasi profilaksi
>igne batmasi, kan ve sivi temasi, géze kan sicramasi
»Bolgenin su ve alkol ile temizlenmesi
» Ribavirin profilaksisi

Guven G, et al. An Unexpected Fatal CCHF Case and Management of Exposed Health Care Workers. Int J Infect
Dis. 2017;55:118-121.

Ergdndil, O., et al. (2018). Systematic Review and Meta-analysis of Postexposure Prophylaxis for Crimean-Congo
Hemorrhagic Fever Virus among Healthcare Workers. Emerging infectious diseases, 24(9), 1642—1648.



a Vaccine platforms
mRNA b vaccine antigens

» Conserved

« High expression

» Does not induce neutralizing antibodies
= Not exposed on cellular virion surface

« Target of neutralizing antibody (Gc)
» Exposed on virion surface
» Variable

C Correlates of .
protection J&Antubody 4 Macrophage

(!’;‘ 5 Opsonization

7r - NK cell Complement
Cytotoxic "4 o'

Neutralizing "
activity

CTL
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Short communication

Healthy individuals’ immune response to the Bulgarian Crimean-Congo
hemorrhagic fever virus vaccine

Mehrdad Mousavi-Jazi®*, Helen Karlberg®?, Anna Papa¢, Iva Christovad, Ali Mirazimi2b-&-*

2 Swedish Institute for Communicable Disease Control, Stockholm, Sweden

b Karolinska Institute, Stockholm, Sweden

< Aristotle University of Thessaloniki, Medical School, Thessaloniki, Greece

d National Center of Infectious and Parasitic Diseases, Sofia, Bulgaria

¢ Department of Clinical and Experimental Medicine, Linképing University, Linkoping, Sweden

ARTICLE INFO ABSTRACT
o v'8 saglikli gontillii
x ¥'Tek doz ve 4 doz
™ v'Yiiksek IgG antikoru
v'Ancak disiik notrolize edici 6zellik
Sonug¢: Eldeki tek as1 olan Bulgaristan asisinin (inaktif as1) klinik ekinligi

yoktur. Farkl asilarin iiretimine gereksinim var.



Asilar

Platforms for CCHF vaccine

candidates
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Ahata B and Akc ,apinar GB (2023) CCHFV vaccine development, current challenges, limitations, and future directions. Front. Immunol



Asilar
Aoitel S | Newolmnanthor | Thiceyent JKonma

Bitkice eksprese Evet Belirsiz Belirsiz Belirsiz
edilen

inaktif agilar (tim Evet Evet Evet %80
virus adjuvanli)

Vektor agilan Evet Evet Evet %100
(adenovirus)

Alt birim agilari Evet Evet Belirsiz Belirsiz
(Ge)

Virus benzeri Evet Evet Evet %40
partikdl (VLPs)

DNA temelli agilar Evet Evet Belirsiz Belirsiz
mMRNA asilari Evet Evet Evet %100

Ahata B and Akc ,apinar GB (2023) CCHFV vaccine development, current challenges, limitations, and future directions. Front. Immunol.



Current Limitations

Genetic variability of virus

Lack of susceptible animal models

Incomplete understanding of
specific protective epitopes

Unclear relationship between
vaccine protection and neutralizing
antibody levels

Minority of heterologous challenge
studies

Lack of a world-wide interdisciplinary
research consortium*

* Virusun genetik ¢esitliligi

* Duyarli hayvan modelinin
olmayisi

* Spesifik koruyucu epitoplarin tam
olarak anlasilamamasi

e Notrolizan antikorlar ve asinin
koruyuculugu arasindaki iliskinin
net olmamasi

* Heterolog ¢alismalarin azligi

* Diinya c¢apinda disiplinlerarasi
arastirma birliginin yoklugu
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A replicating RNA vaccine confers protection in a
rhesus macaque model of Crimean-Congo hemorrhagic
fever

David W. Hawman 8, Shanna S. Leventhal, Kimberly Meade-White, Amit Khandhar, Justin Murray, Jamie

Lovaglio, Carl Shaia, Greg_Saturday, Troy Hinkley, Jesse Erasmus & Heinz Feldmann &
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Insan olmayan primatlarda immunojenik ve koruyucu






