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Re-Emerging Vaccine-Preventable Diseases in War-Affected
Peoples of the Eastern Mediterranean Region-An Update

EUROPE

TABLE 1 | Summary of three major re-emerging vaccine-preventable diseases in the Eastern Mediterranean Region.

Human Infectious agent Mode of Symptoms Treatment Available vaccine Re-emerging
disease transmission EMR countries
Poliomyelitis*  Polio virus Fecal-oral Asymptomatic, may affect the  Supportive Salk Vaccine—IPV: inactivated polio Syria, Iraq
CNS and cause paralysis vaccine
Sabin Vaccine—QOPV. oral polio vaccine
Measles® Measles virus Direct contact with  Maculopapular rash, fever, Supportive Either alone or as part of a combination  Irag, South
infectious droplet or  cough, coryza, conjunctivitis, (e.g., MMR, MMRV) Sudan, Syria,
by airborne spread  koplik spots Yemen
Cholera® Vibrio cholerae Fecal-oral through ~ Profuse watery diarrhea (“rice-  Rehydration ~ Two oral killed vaccines: Dukoral and South Sudan,
bacteria contaminated food ~ water” diarrhea), symptoms of  therapy, Shanchol (Shantha Biotechnics-Sanofi ~ Yemen
and water dehydration antibiotics for  Pasteur)

severe illness

Raslan R, et al. Front Public Health. 2017 Oct 25:5:283.



https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2017.00283/full

EID outbreaks in the EMR, Current situation analysis

e Qutbreaks from emerging infectious diseases are
frequently occurring in countries with complex
humanitarian emergencies.

* Late detection of the outbreaks and subsequently
delayed response are causing these outbreaks to flare

up.

* Fragile health systems, insecurity and accessibility are
major hindrance in containing these outbreaks aft
source.



Emerging Infectious Disease outbreaks in the EMR

Vector borne-diseases

e Dengue

e Chikungunya fever

e Viral hemorrhagic fever
Crimean-Congo
hemorrhagic fever
Rift valley fever
Yellow fever
Al-Khurma HF

Emerging Zoonoses
e MERS CoV
e Influenza with new sub-
type
e Avianinfluenza A(H5NT)
e Influenza HINI

Water-borne diseases
Cholera
Hepatitis A & E
Meningococcal meningitis



Prioritizing Diseases for Research and Development in
Emergency Contexts (WHO)

e COVID-19

e Crimean-Congo
haemorrhagic fever

e EDbola virus disease and o
Marburg virus disease

e Lassa fever

Middle East respiratory
syndrome coronavirus (MERS-
CoV) and Severe Acute
Respiratory Syndrome (SARS)

Nipah and henipaviral
diseases

Rift Valley fever
Zika

“Disease X”

https://www.who.int/activities/prioritizing-diseases-for-research-and-development-in-emergency-contexts



https://www.who.int/activities/prioritizing-diseases-for-research-and-development-in-emergency-contexts
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https://www.nejm.org/doi/full/10.1056/NEJMoa1211721
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Middle East respiratory syndrome coronavirus-Kingdom
of Saudi Arabia, 08 May 2024

World Health

e 3 human cases, including Organization

one death,
o between 10 & 17 April 2024,

o All three cases were males,
aged between 56 and 60 g > l

years -

300

Number of case

o The 3 cases are
epidemiologically linked to o L i = L L 2 Wy s s

exposures in O heOH'h—COre 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
fOC””’y in Riygdh, mCases  wNumber of deaths out of total cases

https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON516



https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON516

Cases of invasive meningococcal disease reported in
travellers returning from the Kingdom of Saudi Arabia

As of 17 May 2024

* 12 cases have been reported, from France (4), UK
(3), and USA (5).

« Cases reported performing Umrah in KSA. h\
- Belong to meningococcus serogroup W ——f(;
* No history of meningococcal vaccination. €COC

TRE FOR
DSE 'SEFRE E TION
DDDDDDDDDD

https://www.ecdc.europa.eu/en/news-events/cases-invasive-meningococcal-disease-reported-travellers-returning-kingdom-saudi-arabia



https://www.ecdc.europa.eu/en/news-events/cases-invasive-meningococcal-disease-reported-travellers-returning-kingdom-saudi-arabia

Congo/Crimean haemorrhagic fever in Dubai. An
outbreak at the Rashid Hospital

A hospital outbreak of haemorrhagic fever took place in
Dubai in November, 1979.

The index case died in the casualty department shortly
affer admission.

There were five secondary cases among hospital staff,
two of whom died.

Suleiman MN, et al.Lancet. 1980 Nov 1:2(8201):939-41



https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(80)92103-0/fulltext

CCHF

CCHF is viral iliness that occurs in Africa, Asia, Eastern and
Southern Europe, and Central Asia

The principal reservoir and vector of CCHF are ficks of the
genus Hyalomma

The incidence of CCHF has increased rapidly in WHO
EMRO

The known distribution of CCHFV covers the greatest
geographic range of any tick-borne virus



Burden of Crimean-Congo Haemorrhagic Fever

* Estimated 500 deaths

* 3 billion people at risk each year

_ Endemicin

Africa, Balkans,
Middle East
and Asia

* Estimated 10,000 to 15,000
Crimean-Congo Haemorrhagic Fever infections each year

https://www.who.int/emergencies/diseases/crimean-congo-haemorrhagic-fever/en/



https://www.who.int/emergencies/diseases/crimean-congo-haemorrhagic-fever/en/

Crimean-Congo Haemorrhagic Fever Transmission

‘ & https://www.who.int/emergencies/diseases/crimean-congo-haemorrhagic-fever/en/
Small mammals and
bird:—fE I ;

Primary human infections Secondary human infections

Reservoir Hyalomma ticks



https://www.who.int/emergencies/diseases/crimean-congo-haemorrhagic-fever/en/
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Frank MG, et al. Emerg Infect Dis. 2024 May;30(5):854-863



https://pubmed.ncbi.nlm.nih.gov/38666548/

An Emerging Biothreat: Crimean-Congo Hemorrhagic

Fever Virus in Southern and Western Asia

For the past 20 years,
since 1998,

11 countries reported their
first autochthonous
Crimean-Congo
hemorrhagic fever cases

Year Country
2016 Spain
2012 Egypt
2011 India
2009 Georgia
2008 Sudan
2008 Greece
2003 Senegal
2002 Turkey
2000 Kenya
1999 Iran
1998 Afghanistan

Blair PW, et al. Am J Trop Med Hyqg. 2019 Jan;100(1):16-23.



https://www.ajtmh.org/view/journals/tpmd/100/1/article-p16.xml

Infection and incubation (1-9 days)

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

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

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 sequelae?

Clinical progression of Crimean-Congo haemorrhagic fever.

Hawman DW, et al. Nat Rev Microbiol. 2023 Jul;21(7):463-477.



https://www.nature.com/articles/s41579-023-00871-9

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

IgM 7 days—4 months

V|rem|a -.‘.li'II-l.nr.....

lgG 7 days—5 years

Fever, myalgia,
headache, nausea,
vomiting

Hair loss, memory loss, PTSD,
hearing impairment, fatigue, etc.

Classic Clinical Disease Course of CCHF

Frank MG, et al. Emerg Infect Dis. 2024 May;30(5):864-873.



https://pubmed.ncbi.nlm.nih.gov/38666553/

Advantages and disadvantages of various diagnostic
tests for CCHFV

[}

Test selection

Timing

Advantages

Disadvantages

Viral detectiont
Viral culturet

NAAT, RT-PCR

Viral antigen detection
ELISA

Immunohistochemistry

Early after symptom
onset

<10-12 days after
symptom onset

<5-9 days after
symptom onset

<5-9 days after
symptom onset

Detects a wide diversity of
CCHFV strains

If samples are inactivated,
then NAAT can be runin
BSL-2 or BSL-3 facilities.
Several multiplex assays
available, and some can

quantify viral load.

Timely results. Viral
inactivation can be
performed. Requires less
laboratory specialization.
Can assist in retrospective
diagnosis for fatal cases.

Requires BSL-3 or BSL-4 laboratory, which are
not readily available in endemic areas. Requires
several days to yield a result.

Variable sensitivity depending on match between
primers and infecting strain. Sensitivity and
specificity can vary by geographic region.
Better sensitivity (80%) when PCR combinations
used, e.g., rRT-PCR and conventional PCR or
rRT-PCR and nested PCR (17).

Decreased sensitivity after CCHFV antibodies
are detectable.

Requires biopsy or necropsy samples.

Frank MG, et al. Emerg Infect Dis. 2024 May;30(5):864-873.



https://pubmed.ncbi.nlm.nih.gov/38666553/

CCHF Treatment

e Early aggressive intensive care
support: monitor fluid, electrolyte
balance, renal function, blood
pressure, and oxygenation, and
careful rehydration

e Support of coagulation system with
blood component therapy.

e Antiviral drug ribavirin can be given
early in course of the disease.

https://www.who.int/emergencies/diseases/crimean-congo-haemorrhagic-fever/en/



https://www.who.int/emergencies/diseases/crimean-congo-haemorrhagic-fever/en/

Treatments for Crimean-Congo haemorrhagic fever

Compound Class Target Preclinical efficacy Clinical efficacy Comments
Ribavirin Nucleoside analogue  RdRP Controversial efficacy  Controversial Poor efficacy; early treatment start
in rodent models efficacy in needed:; should be discontinued or
patients used in combination therapy
Favipiravir Nucleoside analogue  RdRP Efficacy in rodent Limited data Late treatment start effective in rodent
and NHP models or benefit models; clinical trials are needed
2'-Deoxy-2'- Nucleoside analogue  RdRP Not done No clinicaldata  More preclinical studies are needed
fluorocytidine
Molnupiravir Nucleoside analogue  RdRP No efficacy in rodent No clinicaldata  Unlikely to proceed

models

Plasma or antibodies
from survivors

Neutralizing or
non-neutralizing

Viral proteins

Not done

Limited data
or benefit

More preclinical and/or clinical studies
are needed

Monoclonal
antibodies

Neutralizing or
non-neutralizing

Viral proteins

Limited data in rodent
models

No clinical data

More preclinical and/or clinical studies
are needed

Corticosteroids

Anti-inflammatory

Host response

Not done

Limited data
or benefit

More preclinical and/or clinical studies
are needed

NHP, non-human primate; RARP, RNA-dependent RNA polymerase.

Hawman DW, et al

. Nat Rev Microbiol. 2023 Jul;21(7):463-477.



https://www.nature.com/articles/s41579-023-00871-9

Nosocomial infections caused by Crimean-Congo
haemorrhagic fever virus

Tsergouli K, et al. J Hosp Infect. 2020 May;105(1):43-52.

e From 1953 to 2016,

e 158 published cases of CCHFV nosocomial infection in 20
countries in Africa, Asia and Europe.

e Almost all cases were symptomatic (92.4%),

e an overall CFR of 32.4%.

Most Affected Healthcare Workers by CCHFV Transmission Routes of Nosocomial CCHFV Infections
44.9% Patient environment exposure

40

Percutaneous contact Indirect contact

w
o
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N
o

10
Aerosol (proximity)

Nursing Staff Doctors Laboratory Staff

Cutaneous contact


https://www.journalofhospitalinfection.com/article/S0195-6701(19)30496-7/abstract

General strategy to control CCHF outbreaks

* Conduct social and cultural assessments

* Engage with key influencers:

women and /or youth associations,

traditional healers, local

authorities, religious & opinion

leaders
* Formal and informal
communication

Address community concerns

* Security, police
* Lodging, food

Social and epidemiological
mobile teams

* Finances, salaries

* Transport vehicles

Behavioural and

social

interventions

Psycho-social
support

Coordination

Logistics

Control of
vectors and
reservoirs in

nature

Clinical case
management

Ethical
aspects

Epidemiological
investigation,
surveillance
and laboratory

Triage in/out
Barrier nursing
Infection control
Organize funerals
Clinical trials

Ethics committee

Active case-finding
Follow-up of contacts
Specimens
Laboratory testing
Database analysis

Search for the source

https://www.who.int/emergencies/diseases/crimean-congo-haemorrhagic-fever/en/
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b Tick control @ Quarantine

Hawman DW, et al. Nat Rev Microbiol. 2023 Jul;21(7):463-477.



https://www.nature.com/articles/s41579-023-00871-9

Crimean-Congo
haemorrhagic
feverin
travellers: A
systematic
review

Leblebicioglu H, et al. Travel Med
Infect Dis. 2016 Mar-Apr;14(2):73-
80.

CRIMEAN-CONGO HEMORRHAGIC FEVER DISTRIBUTION MAP ;ﬁ‘\s 0 500 1000 2,000
" — =t | 1 1 1 L 1 1

- Areas endemic for CCHF


https://www.sciencedirect.com/science/article/pii/S1477893916000326?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1477893916000326?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1477893916000326?via%3Dihub

Towards an understanding of the migration of Crimean-
Congo hemorrhagic fever virus

Genotype 1 Genotype 2 Genotype 3 Genotype 4 Genotype 5 Genotype 6 Genotype 7
Iran Iran South Africa Iran South Africa Greece Iran
Pakistan China Namibia Turkey Namibia Turkey South Africa
UAE Uzbekistan UAE Greece DRC Senegal
Madagascar Kazakhstan Senegal Russia Uganda Mauritania
Oman Tajikistan Mauritania Bulgaria
Iraq Nigeria Kosovo

Burkina Faso Albania

CAR

Geographical distribution of CCHFV genotypes

CAR, Central African Republic; DRC, Democratic Republic of the Congo; UAE, United Arab Emirates.
Mild M, et al. J Gen Virol. 2010 Jan;91(Pt 1):199-207.



https://www.microbiologyresearch.org/content/journal/jgv/10.1099/vir.0.014878-0

CCHF Oman 1995-2018

# of cases
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2
N Hd

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Al-Abri S, et al. PLoS Negl Trop Dis. 2019 Apr 25;13(4):e0007100.



https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007100

Crimean-congo haemorrhagic fever: a seroepidemiological
and tick survey in the Sultanate of Oman

Table 2 Job category of non-Omani individuals (z = 241) by CCHF
antibody status (top) and prevalence ratios of job category contrasts
for antibody-positive individuals (bottom) — Oman, March 1996

26°N

22°N

20°N

18°N

16°N

Iran
/\ 4 Pakistan
Qatar Persian Gulf

Grafaa Oman

Sheebi Farm
Saudi Arabia

Arabian Sea
0 100 200
I —
Yemen Sheik Essa km
Salalah Quarantine
| I | | | | | |
48°E 50°E 52°E 54°E 56°E 58°E 60°E 62°E 64°E

Williams RJ, et al. Trop Med Int Health. 2000 Feb:;5(2):99-106.

Antibody positive ~ Humans tested
Job category*t (%) (Columnar %)
(I 47 (44.3) 106 (44.0)
(11) 21 (20.2) 104 (43.2)
(I11) 5 (16.1) 31 (12.8)
Total (%) 73 (30.3) 241 (100)

95% Confidence interval

Job categoryt Prevalence ratio (lower, upper)
(1) ws. (1) 2.75 (1.20, 6.31)
(1) vs. (I1) 2.20 (1.42, 3.40)
(1) ws. (1) 1.25 (0.51, 3.05)

*X? (2) = 17.88; P = 0.0001. 1Job category I, butcher; job category II,
slaughterhouse worker, tanner, khooli (animal handler), farmer, or

seller; and job category I, veterinarian, veterinary technician, clerk,

cook, administrator, or other.


https://onlinelibrary.wiley.com/doi/10.1046/j.1365-3156.2000.00524.x

Crimean-congo haemorrhagic fever: a seroepidemiological
and tick survey in the Sultanate of Oman

Table | Antigen-capture ELISA results for CCHF virus in tick pools from domestic livestock, number of antibody-positive animals, and
number of animals with ticks — Oman, March 1996

Australian Imported Indigenous

sheep animals® animals
Number of antibody-positive animals/number tested 10/50 20% 58/123 47 % 23/207 11%
Number of animals with ticks/number examined 45/92+ 49% 42/123 34% 27/207  13%
Number of antigen-positive tick pools/number of tick pools 18/90 20% 1/50 2% None
Locations Muscat, Salalah, Sur Somaliat

*Category excludes Australian sheep. tThere were 92 Australian sheep examined. Serum was collected from 50 of these 29 sheep had ticks that
were collected for antigen-capture assay. An additional 42 sheep were examined for ticks only (no serum collected); of these animals, 16 were
infested with ticks and only representative tick specimens were collected for antigen-capture assay. +Animals were sampled at the Salalah port

Williams RJ, et al. Trop Med Int Health. 2000 Feb:;5(2):99-106.



https://onlinelibrary.wiley.com/doi/10.1046/j.1365-3156.2000.00524.x

Clinical and molecular epidemiology of
Crimean-Congo hemorrhagic fever in Oman
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Al-Abri S, et al. PLoS Negl Trop Dis. 2019 Apr 25:13(4):e0007100.



https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007100

Clinical and molecular epidemiology of
Crimean-Congo hemorrhagic fever in Oman
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Animal trader, handler (milking) | 25| (28.4)

Butcher (occupation) 91(10.2)
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Oman_2014-860P_[MH037288
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Al-Abri S, et al. PLoS Negl Trop Dis. 2019 Apr 25:13(4):e0007100.
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Clinical and molecular epidemiology of
Crimean-Congo hemorrhagic fever in Oman
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Conclusion

e Continuous political instability and war in EMR countries
have created optimal conditions for the re-emergence
of infections

* CCHEF virus causes severe viral haemorrhagic fever
outbreaks; with a case fatality rate of up to 40%.

e There is no effective freatment or vaccine available for
either people or animails.
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