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KEYWORDS Summary Background: The recent Ebola epidemic has increased public awareness of the risk of
Crimean-Congo travel associated viral haemorrhagic fever (VHF). International preparedness to manage imported
haemorrhagic fever; cases Ebola virus infection was inadequate, highlighted by cases of nosocomial transmission.
Viral haemorrhagic Crimean-Congo haemorrhagic fever (CCHF) is a re-emerging tick-borne VHF centred in the
fevers; Eurasian region, affecting a large geographical area and with human-to-human transmission re-
Travel; ported, especially in the healthcare setting.

Migration; Objectives: To systematically review the characteristics of travel associated Crimean-Congo hae-
Imported morrhagic fever.

Methods: A systematic review of travel-associated cases of CCHF was performed following the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement proto-
col. PubMed, SCOPUS, Science Citation Index (SCI) and ProMED databases were searched for re-
ports published between January 1960 and January 2016. Three independent reviewers
selected and reviewed studies and extracted data.

Results: 21 cases of travel associated CCHF were identified, of which 12 died (3 outcome un-
known) and 4 secondary (nosocomial) infections were reported. Risk occupations or activities
for CCHF infection were reported in 8/12 cases when data were available. Travel from Asia to Asia
occurred in 9 cases, Africa to Africa occurred in 5 cases, Africa to Europe in 3 cases, Asia to Europe
in 2 cases and Europe to Europe in 2 cases.

Conclusion: CCHF related to travel is rare, is generally associated with at risk activities/occupa-
tion and is frequently fatal. Key to early diagnosis and prevention of nosocomial transmission is an
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understanding of CCHF risk factors and the geographical distribution of CCHF. International travel
to CCHF endemic areas is increasing and clinicians and laboratory personnel managing returning
travellers should maintain a high index of suspicion.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Increasing numbers of people travel each year and devel-
oping regions now represent half of all travel destinations.
More than half of travellers to developing regions become
ill during their journey and up to 8% attend medical facil-
ities during or after their travel [1,2]. Gastrointestinal
illness, fever, and skin disorders remain the most common
reasons for travellers seeking medical care [3,4].

The causes of febrile illness imported by travellers vary
with their travel destination and occupational and recre-
ational exposures. Vector borne diseases are common,
particularly malaria and tick typhus in travellers returning
from Africa and dengue and chikungunya from South Asia
[5]. Within this group of patients it is important to
consider the rare possibility of a viral haemorrhagic fever
(VHF) [6,7]. These include a diverse group of viruses
causing diseases ranging from asymptomatic infection to
fatal syndromes and imported cases have significant public
health implications. VHFs can be transmitted to humans
by vectors such as mosquitoes and ticks or by contact with
blood or other animal secretions. The majority also have
potential for transmission from human to human.

The recent epidemic of Ebola virus disease (EVD) in West
Africa has increased healthcare worker and public aware-
ness of the risk of travel associated VHF. International
preparedness to manage imported cases was inadequate,
highlighted by onward transmission of EVD to healthcare
workers in Europe and the USA [8,9].

Crimean-Congo haemorrhagic fever (CCHF) is a re-
emerging tick-borne VHF causing outbreaks in the
Eurasian region, especially in Turkey, Russia, Iran, Pakistan,
and Afghanistan in the last 15 years. It affects a large
geographical area and human-to-human transmission is re-
ported, especially in the healthcare setting [10]. It is a life
threatening disease characterized by fever and haemor-
rhage, often with non-specific prodromal symptoms such as
fatigue, myalgia and headache [11]. It has a case fatality
rate of 5—80% [12] and as there is no FDA approved antiviral
treatment [13], supportive treatment is essential [14].

Despite regular seasonal CCHF outbreaks [15], travel
associated CCHF is rarely reported including in large sur-
veillance studies of ill returning travellers [3]. In this study,
we aimed to systematically review the characteristics of
travel associated Crimean-Congo haemorrhagic fever and
to provide practical advice for healthcare professionals.

2. Materials and methods

2.1. Search strategy

We planned and reported this systematic review in accor-
dance with guidelines for performing and reporting

systematic reviews and meta-analyses (PRISMA, Preferred
Reporting Items for Systematic Reviews and Meta-Analyses).

2.1.1. Data sources and searches

We searched for English and foreign language studies pub-
lished between January 1960 and January 2016 in the
following databases: PubMed (including MEDLINE), Science
Citation Index (SCl) and Scopus. Broad search terms of
“Crimean-Congo hemorrhagic fever” or “Crimean-Congo
haemorrhagic fever” were utilised. The same search terms
were also used to search the ProMED Mail database (http://
www.promedmail.org/). We also searched for additional
relevant studies by reviewing references from the included
publications.

2.1.2. Study selection and data extraction

Three reviewers (HL, RO & TF) independently screened the
titles and abstracts of all studies identified by the search
strategy for their eligibility. For inclusion, each study had
to meet the following criteria [1]: report a laboratory
confirmed case of Crimean-Congo haemorrhagic fever and
[2]; be associated with international travel. Foreign na-
tionals residing in CCHF endemic countries, who were
diagnosed and treated there were excluded. When the title
and abstract did not clearly indicate whether the inclusion
criteria were met, a full-text copy was retained and
reviewed. Full-text copies of the potentially relevant
studies were retrieved and evaluated for inclusion as
described previously by two reviewers (HL & TF), who then
independently extracted data from each study meeting the
inclusion criteria. A standard table was utilised to ensure
consistency of data extracted from each article. For cases,
data were extracted on date, country of origin and final
destination, age and gender, reported risk factors, sec-
ondary transmission and clinical outcome.

3. Results

Our initial search identified 3950 records. After exclusion of
duplicates, 2151 records were screened by title and ab-
stract. Two hundred and sixty-five full-text articles/reports
were retrieved and reviewed and cross-references yielded
an additional 2 cases. The total number of travel-
associated CCHF cases identified was 21 (Fig. 1).

We found two types of travel-related CCHF case: i)
Those acquiring the disease during travel to CCHF endemic
countries; ii) Residents in endemic countries acquiring the
disease and then travelling and crossing borders to seek
healthcare. The data on cases identified in these groups are
summarized in Table 1 [16—28]. (Data on cases travelling
from Afghanistan to Pakistan are reported separately in
Table 2 due to limited detail reported on risk factors,
outcome and method of laboratory confirmation) [29—36].
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3950 records identifed through
database searching

4 additional records identified through

other sources

- PubMED 1141
- Scopus 1355

- SCI943

- ProMED 511

|

2151 records after duplicates removed

1886 records excluded

A

\4

265 full-text articles/reports assessed
for eligibility

245 full text articles/reports

v

excluded

20 full-text articles/reports inlcluded
in final analysis

Figure 1

The source and importation country were as follows:
Africa to Africa in 5 cases (Zaire to South Africa, Tanzania to
South Africa, South Sudan to Uganda, and two cases from
Namibia to South Africa) and Europe to Europe in 2 cases
(Bulgaria to the UK and to Germany). In 3 cases, the disease
was imported from Africa to Europe (Senegal to France [2],
and Zimbabwe to the UK), and in 2 cases, Asia to Europe
(Afghanistan to the UK and to Germany). In 9 cases (Table
2), the source of the infection was Asia to Asia from
Afghanistan to Pakistan (Fig. 2).

Risk occupations or activities for CCHF infection were re-
ported in 7/21 cases. Although the occupation or reason for
travel was not reported in some cases, tick bite, contact with
wild life, animal exposure, animal handling and slaughtering
were reported as risk factors for transmission of the virus.
Among the 21 cases identified, 12 died, 7 survived and the
outcome for 3 was not reported. Two cases resulted in sec-
ondary (nosocomial) infections to a total of 4 HCWS. Travel
related cases only identified in ProMED mail include 1 from
South Sudan to Uganda [26], two from Namibia to South Africa
[27] and 9 from Afghanistan to Pakistan [29—36].

4. Discussion

In this review of travel associated CCHF, we have identified
21 cases and highlighted the frequent cross border travel of
CCHF cases in endemic regions. These figures undoubtedly
underestimate the true situation, as CCHF is often a sub-
clinical or mild clinical infection. Internet base reporting
systems such as ProMED Mail are a valuable resource for
highlighting current outbreaks of CCHF [37]. However, the
number of diagnosed travel related infections is still under-
reported in all systems.

Flowchart of literature search.

The underreporting and underestimation of cases is
especially true for the neighbouring countries Afghanistan,
Iran and Pakistan where CCHF is endemic. As we have
highlighted many patients with CCHF from Afghanistan
travel to tertiary care hospitals in Pakistan [38,39]. In their
review of 2536 suspected cases of CCHF in Iran, Mostafavi
et al. [40] also reported that 172 cases were from
Afghanistan, and this was further supported by a large
meta-analysis of major infectious diseases affecting the
Afghan immigrant population in Iran [41]. Cases of CCHF
have also been described in foreign workers who are
resident in CCHF endemic countries. Schwarz et al. [42]
reported a series of 10 expatriates from India (n = 6),
Jordan (n = 1), Pakistan (n = 1), Sri Lanka (n = 1) and
Oman (n = 1) who were infected with CCHF virus while
working in the UAE. The majority had at risk occupations
such as butchers or leather processing, or had been
involved in high-risk activities such as animal slaughter. In
Oman 39% (13/33) of the total number of cases reported
have been in non-Omani nationals of which Bangledeshi
residents (n = 8/13) were the largest group [43].

Occupations such as being in the military or specific
leisure activities undertaken by travellers increase the
likelihood of contact with CCHF. Rural activities such as
camping or hiking increase the risk of exposure to tick bites
and subsequent crushing of ticks with unprotected fingers is
an especially high-risk behaviour, recently described in an
imported case to the UK [28]. Exposure to infected animals
is another important risk factor and travellers are at risk if
they participate in animal slaughtering activities such as
during Eid-al Adha [44] or at family celebrations [18].

Limitations of this review are the incomplete informa-
tion in the case descriptions, particularly on risk factors
and methods of laboratory confirmation in ProMED reports.



Table 1  Characteristics of cases with CCHF acquired abroad.
Authors Year Source of Country of Route of Age Diagnosis Occupation Secondary QOutcome
(reference) infection importation transmission (years)/sex /reason infection
for travel
1 Swanepoel 1985 Zaire (DRC) South Africa Cattle-farm 48 M Virus ND ND Died
et al. [16] exposure isolated
2 Swanepoel 1986 Tanzania South Africa Possible tick bites 26 M Serology ND ND Survived
et al. [16]
3 Stuart [17] 1997 Zimbabwe UK Unknown 78 F Serology Leisure None Died
4 ECDC [18] 2001 Bulgaria Germany Unknown ND Unknown Leisure ND Survived
5 Jaureguiberry 2004 Senegal France Unknown 60 F Serology Business None Survived
et al. [19] & PCR (voluntary
radiology
technician)
6 Tall et al. 2004 Senegal France Possible tick bites 72 F Serology Leisure None Died
[20,21] & PCR
7 Conger et al. 2009 Afghanistan Germany Frequent outdoor 22 M Serology Soldier (US) Nosocomial Died
[22], activities, tick & PCR transmission
Olschlager bites, and to 2 persons:
et al. [23] exposure to Both survived
undercooked goat
meat and blood
8 ProMED [24] 2010 Namibia South Africa Sheep and cattle ND M Unknown Farmer None Survived
famer
9 Barr et al. [25] 2012 Afghanistan UK Animal 38 M PCR Leisure None Died
slaughtering,
contact with blood
and other tissues
of infected animal
10 ProMED [26] 2013 South Sudan Uganda Unknown ND M Unknown Trader None Survived
11 ProMED [27] 2014 Namibia South Africa Farmer 40 M Unknown Farmer None Died
12 Lumley et al. 2014 Bulgaria UK Tick bite and tick 70 M Serology Leisure None Survived
[28] crushing & PCR

DRC: Democratic Republic of Congo, UK: United Kingdom, ND: not defined, M: Male, F: Female, PCR: Polymerase chain reaction.

9.
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Table 2 ProMED mail reports of confirmed CCHF cases travelling from Afghanistan to Pakistan.
Authors (reference) Year Source of infection  Country of importation  Age (years)/sex  Outcome
1 ProMED [29] 2011  Afghanistan Pakistan (Quetta) ND ND — 2 HCWs infected
2 ProMED [30] 2014  Afghanistan Pakistan (Islamabad) ND M Died
3 ProMED [31] 2014  Afghanistan Pakistan Hayatabad 15M ND
4 ProMED [32] 2015  Afghanistan Pakistan (Islamabad) 30 M Died
5  ProMED [33] 2015  Afghanistan Pakistan (Hayatabad) 30M Died
6  ProMED [33] 2015  Afghanistan Pakistan (Hayatabad) 33 ND Died
7  ProMED [34] 2015  Afghanistan Pakistan (Islamabad) 27 M ND
8  ProMED [35] 2015  Afghanistan Pakistan (Hayatabad) 16 ND Died
9  ProMED [36] 2015  Afghanistan Pakistan (Hayatabad) 26 F Died

ND: not defined, M: Male, F: Female.

As previously discussed the total numbers identified also
represent a significant underestimate due to incomplete
reporting of cases from endemic regions and the likelihood
of undiagnosed mild CCHF cases. Clinically CCHF can be
difficult to distinguish from other causes of undifferenti-
ated febrile illness and other viral haemorrhagic fevers.
This is mainly due to its non-specific clinical presentation
and a lack of diagnostic laboratory capability in endemic

regions. In combination with a lack of awareness of CCHF
by clinicians many patients with mild disease may remain
undiagnosed. The incubation period is variable (1—13
days) and initial signs and symptoms including fever and
myalgia are easily misdiagnosed as influenza like illness.
Haemorrhagic complications start around the fourth day of
symptoms and it is at this stage that CCHF is often first
considered. Malaria also shares epidemiological and

CRIMEAN-CONGO HEMORRHAGIC FEVER DISTRIBUTION MAP

- Areas endemic for CCHF

Figure 2 Map of imported CCHF cases (Updated from the Centers for Disease Control and Prevention. Each black arrow rep-
resents one infected traveller and the white arrow represents 9 infected cases travelling from Afghanistan to Pakistan. Coloured

countries are endemic for CCHF.).
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clinical overlap and must be considered in any febrile
traveller, particularly with thrombocytopenia, and co-
infection with CCHF has been reported [45,46].

Healthcare personnel may be exposed to infected pa-
tients and nosocomial transmission has been well reported
[19,22,47—49]. In this series two imported cases led to
subsequent healthcare related infections, and in endemic
regions cases in healthcare workers are regularly re-
ported. The main risks are through needle stick injuries,
splashes to mucous membranes and the generation of
aerosols, mainly associated with critical care in-
terventions and severe disease. In a recent multicentre
review of high-risk CCHF healthcare exposures in Turkey
[10] CCHF was frequently not suspected at the time of
exposure and mucous membrane ‘splash’ exposure high-
lighted inadequate use of personal protective equipment.
CCHF was also initially not considered in a US soldier
infected in Afghanistan, who was transferred to Germany,
where nosocomial transmission to 2 HCWs occurred
[22,23]. Those at most risk are ‘frontline’ healthcare
workers and often those in non-infection specialties such
as Ear Nose and Throat surgeons who are asked to review
cases with epistaxis [50].

Lessons can be learnt from imported cases of other viral
haemorrhagic fevers and emerging infectious diseases.
Amongst the 138 secondary and tertiary cases of SARS in
Hong Kong, 85 (62%) occurred in HCWs [51] and in Toronto
where SARS was first identified in 2003, 73/144 (51%) were
HCWs [52]. More recently during the MERS-CoV outbreak in
South Korea the index case, who had recently visited the
Middle East and presented with respiratory symptoms,
infected HCWs at 3 different hospitals or clinics before
MERS-CoV was confirmed [53].

Prior to the West African Ebola epidemic, the most
common VHF encountered in travellers was Lassa fever in
returnees from West Africa, with occasional importations of
filovirus infections such as Marburg and Ebola virus disease
and newly recognized viruses, such as Alkhurma virus from
Saudi Arabia [54]. During the West Africa outbreak many
countries implemented travel restrictions [55,56], and
public health screening measures at airports. National and
international recommendations for enhanced training and
improved personal protection equipment have also been
updated in light of recent experience [57]. The key to early
diagnosis and prevention of nosocomial transmission is a
detailed travel history that is often omitted in emergency
room settings [58]. This needs to be combined with an
understanding of CCHF risk factors/activities and the
geographical distribution of CCHF.

5. Conclusion

The number of reported cases of CCHF in travellers is low,
but international travel to CCHF endemic areas is
increasing and the geographical range of CCHF is also
enlarging, including within Europe. Clinicians and labora-
tory personnel managing returning travellers should
maintain a high index of suspicion. A travel history should
be taken from all patients with fever with or without
bleeding, and a more detailed history of possible occu-
pational, recreational or domestic exposure to animals

and ticks should be obtained from those visiting at risk
countries. Fever and thrombocytopenia is more often
caused by malaria, dengue and other infections but can
also be a clue to the diagnosis of CCHF. Undiagnosed cases
present the highest risk of nosocomial transmission
including to healthcare personnel and this can be pre-
vented by early recognition and patient isolation. Travel-
lers to endemic areas should be warned about the risks of
tick bites and about safe removal of ticks (Box 1). The

Box 1.

Recommendations for Travellers

e Travellers should be made aware of the risk activ-
ities for CCHF and be given advice on appropriate
protective measures when in rural endemic areas.

e Light coloured clothing should be worn to increase
the visibility of ticks including long trousers tucked
into socks. Clothing can be treated with permethrin
and a DEET solution applied to bare skin.

e Travellers should check themselves regularly for
attached ticks and if noticed these should not be
removed with unprotected hands.

e Travellers should avoid direct contact with animals
and if involved in animal slaughtering practices, should
wear appropriate personal protective equipment.

o After travel to a CCHF endemic area travellers with a
fever should immediately attend healthcare facil-
ities and report possible CCHF exposure

Recommendations for Healthcare Personnel

e A risk assessment for CCHF should be undertaken if
there is history of fever and travel to an endemic
country (e.g. detailed travel history, history of tick
bites, animal contact, participation in animal
slaughter)

Clinical presentation of CCHF is non-specific initially
and laboratory abnormalities such as thrombocyto-
penia, leucopenia and raised liver enzymes (ALT/
AST)/creatinine kinase may give a clue to the
diagnosis.

The main risk of nosocomial transmission to HCWs is
through needle stick injuries or splashes of blood/
body fluids to mucous membranes

A suspect or confirmed CCHF case must be isolated
and standard, contact and droplet precautions
should be undertaken. Healthcare personnel must
wear personal protective equipment including a
medical mask, facial shield/goggles, gloves and a
fluid repellant gown. An N95/FFP3 mask should be
worn during aerosol generating procedures, e.g.
endotracheal intubation

e Healthcare personnel should not touch ticks directly
with bare hands. Ticks should be removed by twee-
zers using gloves.

Laboratory workers should process samples in appro-
priate biosafety level laboratories. Laboratories
should be fully informed before sending a clinical
sample from a patient suspected of having CCHF.
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public health challenge for travel health professionals is
how to raise awareness of the special risks among travel-
lers attending family or religious events that include
slaughtering of animals.
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