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Geographic distribution of CCHF in Russia is restricted to the
Southern and Northern Caucasus Federal Districts
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Global warming and
climate change
in Russia
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Number of CCHF cases and deaths in Russia in 1999-2017
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Geographical expansion of CCHF in endemic regions based on registration of human
cases (1999-2016) - data of Stavropol anti-plague scientific-research institute
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Genetic variants of the Crimean-Congo hemorrhagic fever virus circulating in the
South of Russia in 2016 - data of Stavropol anti-plague scientific-research institute
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Proportion of affected regions in the geographical structure of
CCHF incidence in Russian (1999-2016)
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Crushing of Way of CCHF transmission Human-to- Pastures
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Aerosol way of CCHF
transmission
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Possible sexual transmission of Crimean-Congo hemorrhagic fever G
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Severe course of CCHF in
pregnancy
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Secondary case
Nurse (ID) assisted in
central venous
catheterization,
performed intravenous
injections through a
catheter, and
monitored inhalation
use hourly ;

PCR “+”, alive

Secondary case
Nurse from ICU
department, who
installed the
equipment for
ventilation with 20
min and had no any
direct contact with
patient or her fluids;
PCR “+”, alive

€

Secondary case
who performed
change of linen,
cleaning room,
and disinfection
of the bedpan;

PCR “+”, alive

Anesthetist who was in theI

ICU ward not more than 10
min, while the patient was in
the ventilator, no any contacts
with patient or her fluids;

PCR “+”, alive

y 4
y

Probable CCCHF virus transmission occurred
after aerosol-generating medical procedures in Russia:
nosocomial cluster

Cluster of 9 CCHF cases in the Salsk

district of the Rostov region

/I

Secondary
case
Obstetrician
who examined
the patient from
the first day of
admission to
the hospital
until the death;

INJEX case
A 23-year-old pregnant woman (22 weeks) was
admitted to the hospital on 6 May 2011 (2th day
of illness) with ILI, died on 11 May 2011
(7th day of illness).
She developed severe double sided pneumonia
(7May), hematemesis, hemoptysis, metrostaxis,
nd haemorrhage from the subclaviar catheter
(8-9 May). The patient received support therapy
and mucolytics and broncholytics through
compression inhaler NEBULFLAEM on May 9-10.
Due to a low oxygen saturation the patient was
intubated on May 10 and mechanically
ventilated until her death.
PCR “+"” on the 5th day of disease (9 May),
ribavirin was not prescribed due to late stage of
disease confirmation, pregnancy, anemia.

—>

PCR “+”, alive

Secondary case
Anesthesiologist
from the ICU who
took care of the
ventilator
treatment;

PCR “+”, alive

N

Secondary case
Nurse (ID), who

Secondary case
Clinician from ID
department who attended
the patient, doing rounds
when she was in the
ventilator; PCR “+”, alive

performed i/v
injections through a
catheter, and
monitored inhalation
use hourly ;

PCR “+”, alive
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Transmission via sexual contacts - close contact way?
(observation of 3 couples with CCHF in the Salsk district of the Rostov region of Russia, 2004-

2015

o e, Prlmary ase cu (0 the hospita

§ on the 2th day of dlsease (22.04.2010), on
1 the 5t day after tick bite (19.04).

fever 38-39 C, Hb -119 g/l, WBC - 3,4*10°,

PLTs - 123*1083, on the 3th day of disease

hemorrhages at the places of i/v injections.

ELISA (29.04) anti CCHF IgM 1:800, IgG -
egative

Yy admitted to the hospltal on the 7th day of

& disease (23.05.2005).
i No any hemorrhages were detected during

before hospitalization -32,2-37,3 C, Hb 144
g/L, WBC - 3,2*109, PLTs -146*10°.
ELISA (30 05) anti CCHF IgM 1:800, IgG-

Difference between date
of onset of symptoms

No any hemorrhages at the day of admission,

e whole course of disease, on the first 1-2 days
of iliness fever was 38,0-39,0 C, next 5 days

Tals Secondary case

the 1th day of disease (25.04.2010), there was

no any rick factors in anamnesis, sexual contact

with wife between 20-21.04.

No hemorrhages at the day of admission, fever 39-

40 C, Hb-107 g/l, WBC- 3,2*10°, PLTs - 95*10%, on

the 3th day of disease gastrointestinal bleeding

and massive hemorrhages in the places of i/v

injections.

ELISA (5.05 anti CCHF IgM 1:1600, IgG — |
— e e r— |

2th day of disease (25.05.2005), unemployed,

there was no any tick bites in anamnesis, sexual

contacts with husband between 19-22.05.

Fever 39,0 C at the day of admission, Hb-118 g/l,

leucocytes - 3,4*10°, PLTs - 123*103, on the 3-4th

day of disease small hemorrhages were observed

at the places of i/v injections. CCHF confirmed by

ELISA (06.06) anti CCHF IgM 1:800, 19G —

: admltted to the hospltal on the 3th day of

28 disease (18.06.2014), on the 5™ day after tick
™ bite(13.06).

On the 1th day of disease fever was 37,2 C,

on the 2 and 3th days - 38-39 C, Hb 150 g/,

WBC - 4,3*10° PLTs - 128*103. No any

hemorrhages during whole course of disease

were detected.

PCR (20.06) positive, ELISA (24.06) anti

on the 2th day of disease (21.06.2014), she had

sexual contacts with husband between 16-

17.06.

mever was 39,0 C at the day of admission, Hb-118
/l, WBC-2,1*109, PLTs-140*103. No any

hemorrhages during whole course of disease were

detected.

PCR (22.06) positive, ELISA (30.06) anti CCHF
| laM 1:6400 laG — neqaative




Core factors, which are important
for probable transmission via sexual
contacts:

1. All sexual partners of CCHF patient should be
under medical observation with 2-times thermometry
within 14 days

1. Ribavirin preventive dose (500 mg gid 7-10 days)
should be administer for partners who had sexual
contacts with CCHF patients during disease or 1-2
days before it.



CCHF and pregnancy: systematic review and case series
(42 cases totally)
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Patients with suspected or probable case of CCHF usually
hospitalized in ID department close to their place of living, as rule,
In district hospital — difficulties for potential clinical trials

Situation Is partially possible to change with support of MoH - tertiary
ID isolation unit for HTPs for 12 beds (including 4 ICU beds)

was built in the end of 2017 in Rostov — unique unit in the south of
Russia

Regional hospital in Rostov-
ly 2 cases;

SRR~




What we have for surveillance, diagnostics and
% treatment? (1)

Surveillance:
Stavropol scientific research anti-plaque institute — all-Russian reference CCHF center and

regional centers of Rospotrebnadzor (Federal Service for Supervision of Consumer Rights
Protection and Human Well-Being) which provides:
- surveillance under the vectors of diseases on endemic areas, studying of CCHF natural foci,

- forecast regarding CCHF distribution,

- retrospective and prospective epidemiological analysis of CCHF in human (morbidity,
mortality, places and ways of transmissions, occupational risks, etc.),

- ELISA and PCR diagnostics in humans and vectors of CCHF,

- analysis of genome (sequence) in collaboration with Central Scientific Research Institute of
epidemiology (Moscow)




What we have for surveillance, diagnostics and treatment? (2)

-Case definition

Suspected case

« Acute onset of ilinesses with high fever (>38.0° C)

* Spring-Summer season

» History of tick bite or contact with tick on the endemic area

» History of contact with CCHF patient during health care for patient
* Occupation (agriculture of field work, cowherd, cattleman, etc.)

Probable case

« Acute onset of ilinesses with high fever (>38.0° C)

* Spring-Summer season

+ At least two of the following haemorrhagic manifestations: petechiae, purpuric rash, rhinorrhagia, haemorrhage, bloody
vomiting, epistaxis, hemoptysis

« the absence of any known precipitating factor for haemorrhagic manifestation

« absence of any known reasons of haemorrhagic manifestation

+ leukopenia, thrombocytopenia in blood

Confirmed case
« Specific clinical and epidemiological data;
« anti-CCHF Ig M titers 1:800 and more, in any IgG titers, detection of RNA of the CCHF virus.

Disadvantage of case definition:

include fever only more than 38,0 C.

Mild cases with sub febrile temperature can be missed

Early autumn season is missed

History of contact with possibly infected animals including agriculture animals is missed

Clinical management

Methodical recommendations for CCHF management were developed by MoH (2007) and National

scientific society of infectious diseases specialists (2014).

- It includes above mentioned case definition and recommendation on use ribavirin in daily doses as for treatment HCV-
infection (1000-1200 mg). Information about WHO doses exists as international experience.

HCWs in Stavropol treat CCHF patients with small doses of ribavirin, HCWSs in Rostov Stavropol treat CCHF patients with
WHO doses of ribavirin BUT mortality is the same.
Early address for medical aid and early recognition of CCHF and beginning of supportive treatment is keystone to




What we have for surveillance, diagnostics and treatment? (3)

Laboratory diagnostics

- PCR AmpliSens® and ELISA (anti-CCHF IgM and IgG) «InterLabServicey,
Moscow; “Vector-Best”, Novosibirsk

Anti-CCHF preventive measures

- several decisions and orders of Rospotrebnadzor regarding CCHF
preventive measures (measures in the foci of infection, seasonal anti-tick
proceedings of territories in the endemic regions),

- orders of Ministry of Agriculture regarding vector control on animals,
anti-tick proceeding of agriculture animals and their places of habitat;

- MoH resolutions regarding stockpiles of blood components, stockpiles
of ribavirin for treatment and PEP, annual education of physicians at the beginning of season,

Education of physicians

Short trainings are implemented every year in hospitals and outpatient departments
at the beginning of season with the purpose to raise awareness of health care workers

Social mobilization

Information of children and young people in schools, universities via leaflets, lectures;
information of population in out-patient departments, markets, supermarkets, banks, hospitals,
etc. via leaflets, TV, radio, newspapers.




What we would like to have together with other countries?

- CCHF case definition which allow to suspect all CCHF cases and allow to
compare clinical studies in other countries — we need to have common CCHF
definition for all countries;

- very desired to have rapid tests for CCHF diagnostics in distinct rural areas,
field conditions;

- due to absent of evidence base on ribavirin efficiency we need to have new
antiviral drugs for CCHF treatment;

- very desirable to have antivirals which are safe in pregnancy;

- vaccine against CCHF is essential for risk groups in endemic a,ﬂ‘r b m \
-v/, ﬁ

- anti-CCHF and anti-tick vaccines are very essential for agricult
animals to prevent contamination by CCHFv and destroy life circle of ticks or
virus replication in ticks;

uic alilu uulilicouu

- very desirable to have pocket-size manual based on WHO CCHF
recommendation for case management, IPC, post-exposure prophylaxis,
discharge of patients in health care facilities, waste management, isolation room
equipment;
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» To be able to reduce death and morbidity from CCHF through safe and affordable
effectivedtreatments informed by rapid, reliable and easily accessible diagnostics by
2023, an

» To be able to prevent or mitigate CCHF disease through deployment of safe, affordable
and effective vaccines and other preventive measures by 2030.

Diagnostic

» Development and validation of rapid diagnostic tests for CCHF with high sensitivity and
specificity (simple to use, sample-to-answer nucleic acid tests with high sensitivity and
specificity and (ii) rapid point-of-care tests (nucleic acid or antigen detection ) with minimal
requirements for biosafety precautions and staff training (2018-2024).

» By 2020, at least 2 WHO-prequalified, accessible commercial IgM and IgG serology tests
available for follow-up of suspected CCHF cases, for epidemiological purposes and for pre-
screening volunteers for CCHF vaccine trials.

» Investigate utility of alternative sample types (urine, oral fluid, semen etc) for CCHF
diagnosis; this will also provide knowledge about CCHFV persistence in body fluids and
may support non-invasive diagnostics.

» Developing «fever panel» — diagnostic tests that use a common platform to distinguish
CCHF from related illnesses with similar presentation

< Continue to review the utility of next generation sequencing (especially metagenomics) for
CCHEF diagnostic use (including contact tracing and epidemiological approaches),

particularly using portable solutions e.g. Minlon in the field. g

B
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(e Ribavirin: systematic reviews regarding the clinical efficacy
—of Ribavirin in treatment of OCCHFhave been published .
Both studies agree that current evidence is insufficient and
call for alarge placebo-controlled trial.

e Favipiravir (T-705) good efficacy in transgenic IFINAR mouse
models.

e Intravenous immunoglobulin (IVIG), several studies in
Soviet Union, South Africa, Turkey and Bulgariareported
but lack of evidence in absence of proper controls.

e Monoclonal antibodies (Mabs) [similar to Ebola]

e New compounds

Pierre Formenty, WHO, 2nd International Conference onCrimean-Congo
Hemorrhagic Fever, 10-12 September 2017, Thessaloniki,Greece



CCHF R&D Blueprint roadmap (2) i

R&D %
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Therapeutics

By 2019, produce protocols in consultation with national
regulatory authorities for dose regimen and subsequent
randomized controlled trials to assess the efficacy and safety
of existing therapeutic products (e.g. favipiravir), alone or in
combination therapy against CCHF.

By 2020, initiate first evaluation of the therapeutic potential of
antibody therapy in a relevant preclinical model of CCHFV
Infection.

By 2021, start patient enrolment to phase Il trials of an
existing therapeutic (e.g. favipiravir) in 2 or more countries
to evaluate efficacy against CCHF disease and establish
pharmacokinetic data.

By 2023, take successful therapeutics forward to a phase lll
randomized controlled trial to establish full efficacy against

CCHF disease.
Development of a standardized case definition for CCHF for ?
clinical trials



CclLhr R&D Dlueprirt roadimnap
(3)

Vaccines and Vector Contro
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R&D
BLUEPRINT
Working with the appropriate national regulators, take at least one
CCHF vaccine candidate that meets the TPP for CCHF vaccines and
with proven efficacy in relevant animal models, into human phase 1

safety and early immunogenicity trails by 2019 and phase Il trial by
2023.

Prioritise and progress 5 early-stage developmental human CCHF
vaccines through relevant animal models by 2025.

By 2025, complete a proof-of-concept study of experimental Hyalomma-
targeted tick vaccines and/or veterinary anti-CCHF vaccine(s) in
relevant animal models.

By 2025, identify the adaptive immune responses and protective
mechanisms in humans and NHPs against CCHF disease and iden
the correlates of protection for use in preclinical vaccine studies.



Only together we can find a
solution!

Thank you for attention!



