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Abstract

Introduction: Camping and hiking are popular worldwide recreational activities. All age groups, elderly or young, immunocompetent
or immunosupressive people may engage in these activities. During these activities, individuals may get injured or be exposed to
pathogens. There is also a strong possibility of experiencing mosquito, lice, or tick bites, bee stings, or being bitten by scorpions,
snakes, rodents, wild or feral animals. This study reviewed the current literature regarding tick-borne infections encountered
during recreational activities.

Methods: PubMed and the Web of Science databases were searched for the keywords “campers,” “hikers,” and “tick borne
infections.” Major reviews, research papers, and case series on campers and hikers were reviewed, and current articles for tick-
borne infections were selected and summarized.

Results: People who engage in recreational activities are potentially at risk for infection from environmental sources. A group of
important vector-borne diseases is tick-borne infections, the major agents of which are Babesia spp., Borrelia spp., Rickettsia spp.,
Ehrlichia spp., Francisella tularensis, Coxiella burnetii, Crimen-Congo hemorrhagic fever (CCHF), and tick-borne encephalitis (TBE)
viruses. These infections have a widespread geographical distribution.

Conclusion: Participating in outdoor recreational activities is increasing all over the world. While partaking in these activities,
humans are frequently exposed to ticks and are potentially at risk for infection. To prevent infection, public and medical awareness
is necessary.
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(Table 2).13
Ticks are arachnids that feed on the blood of a vertebrate

Introduction
Travelling, hiking, and camping are common recreational

activities in which participation is currently increasing
throughout the world. Travelers, hikers, and campers may
be exposed to various kinds of infections either during their
journey or upon arrival at their final destination. These
infections may be transmitted by food, water, vector or direct
contact with contaminated material or animal bites. Table 1
summarizes general recreational activities and associated
infection risks.»” The most common vector-borne diseases
transmitted during recreational activity are tick-borne
infections caused by microorganisms such as Francisella
tularensis, Coxiella burnetii, Borrelia spp., Ehrlichia spp.,
Rickettsia spp., Babesia spp., Crimen-Congo hemorrhagic
fever (CCHF), and tick-borne encephalitis (TBE) viruses

once during each developmental stage to acquire the nutrients
they need for their metamorphosis.* The life cycle of ticks
usually includes four periods: the egg, larva, nymph, and
adult periods. After hatching from eggs, ticks need to feed on
blood at every stage of life in order to survive. Ticks require
many hosts to complete their full life cycle (up to 3 years).
Most ticks die from being unable to catch a new host for
feeding. Ticks feed on the blood of mammals, birds, or cold-
blooded animals. If the host is infected with a bloodborne
infection, the tick ingests the pathogen through the blood.
The pathogen can then be transmitted to a new susceptible
host (Figures 1 and 2). Tick activity changes in a seasonal
pattern with increasing temperatures. This leads to increased
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Table 1. General Recreational Activities and Associated Infection Risks?

Activity Source of Infection

Transmission

Travel
areas

Keeping pets, zoo park or farm visit

Outdoor activities: camping, trekking, and
picnics etc.

Contact with contaminated water

Sport games: wrestling, boxing, football, etc.  Infected body secretions and blood

Endemic / epidemic geographical or tropical

Wild animals or livestock

Animals, water, infected vectors

Contaminated pool or fresh water

Oral or respiratory route

Animal contact/ animal bites

Animal bites, vector bites, drinking contaminated
water, inhaling contaminated materials

Bathing, drinking, aerosol, or aspiration of
contaminated water

Contact with skin lesion, blood, or through the
respiratory route

2 Modified from references 1, 2, and 3.

Table 2. Major Tick-Borne Infections and Etiological Agents

Agents Disease

Francisella tularensis Tularemia

Borrelia burgdorferi Lyme borreliosis

Borrelia spp. (most commonly
Borrelia hermsii and Borrelia
turicata)

Tick-borne relapsing fever

Human monocytotropic

Ehrlichia chaffeensis S
ehrlichiosis

Ehrlichia ewingii Human granulocytic ehrlichiosis
Anaplasma phagocytophilum ~ Human granulocytic anaplasmosis
Rickettsia conorii Boutonneuse fever
Rickettsia sibirica Siberian tick typhus
Rickettsia australis Queensland tick typhus

Babesia species Babesiosis

Nairovirus Crimean-Congo hemorrhagic fever
Coltivirus Colorado tick fever
Flavivirus TBE/meningoencephalitis

Abbreviation: TBE, tick-borne encephalitis.

risk of human exposure to ticks in infested areas during warm
weather seasons. Ticks can live at altitudes up to 2383 m. The
geographic distributions of tick species are varied throughout
the world.>”

Currently, tick-borne infections such as CCHE tularemia,
and lyme are emerging or re-emerging in some parts of
the world. Outbreaks have been seen in the Eurasia region,
particularly in Turkey, Iran, Russia, Pakistan, Afghanistan,
and in other parts of the northern hemisphere and Africa.’

Thepresent paper reviewed the health risks from recreational
activities and exposure to pathogenic microorganisms during
camping and hiking activities. The most common tickborne
infections seen in Turkey and nearby geographical areas have
also been considered.

Methods

The data for this narrative review was collected from searches
of PubMed and Web of Science databases for reviews or
original articles about tickborne infections. Searches were
performed during Augustand September 2016 using keywords
such as “campers,” “hikers,” and “tickborne infections.” The
database search was limited to articles written in English, and
authors generally used articles written later than 2010 and
recently published textbooks about infectious diseases and

Winter

Figure 1. Life cycle of ticks in nature (modified from references 5 and

o %

A. Dermacentor marginatus  B. Hyalomma marginatum

C. Ixodes ricinus

Figure 2. Most Commonly Seen Tick Species That Transmit Pathogens
To Humans. (A) Dermacentor marginatus, (B) Hyalomma marginatum,
(C) Ixodes ricinus.

Picture was kindly supplied by Professor Abdullah Inci from the
Department of Parasitology, Veterinary Faculty of Erciyes University,
Kayseri/Turkey.

zoonoses. A total of 64 references were used for this article.
Some clinical data and photos of patients and ticks from an
infectious disease clinic and research center were used. The
epidemiologic and transmission characteristics of tickborne
infections were the focus of this review.

Results
The search for keywords “tick-borne infections” provided
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27498 manuscripts on PubMed Central and 4951 manuscripts
on Web of Science; “campers” provided 226 manuscripts on
PubMed and 429 manuscripts on Web of Science; “hikers”
provided 136 manuscripts on PubMed and 484 manuscripts
on Web of Science; “tick-borne infections and campers”
provided 5 manuscripts on PubMed and 1 manuscript on
Web of Science; “tick-borne infections and hikers” provided 3
manuscripts on PubMed and 2 manuscripts on Web of Science.
Ultimately, 55 articles and 6 chapters from 4 books which had
content closely related to major tick-borne infections were
used for this paper. Relevant, up-to-date data from the web
pages of the Centers for Disease Control and Prevention
(CDC) and the World Health Organization (WHO) was also
used. All data was divided into groups of bacterial and viral
diseases and prevention and control.

Bacterial Infections

Tularemia

The aetiologic agent of tularemia is Francisella tularensis,
a gram-negative and facultative intracellular small
coccobacillus. There are four known subspecies: F. tularensis,
subsp. tularensis (type A), subsp. holarctica (type B), subsp.
mediasiatica, and subsp. novicida. Type A isolates are generally
isolated from North America; among these subspecies, type A
contains the most infectious strains. Type B isolates are widely
seen in North America and Eurasia, and F. t. mediasiatica is
found in central Asia. Type A and type B strains are highly
virulent for humans.*®*® Tularemia is seen throughout the
Northern hemisphere, whereas E tularensis is known as a
highly infectious bacterium where exposure to at least 10
organisms is enough for a disease to develop in humans. This
agent is a Tier 1 (Category A) bioterror agent on the CDC list,
because low doses can lead to fatal diseases.**°

Francisella tularensis is found widely in nature and has been
identified in almost 250 wildlife species, including more than
50 species of arthropods. There are several potential vectors
that transmit E tularensis to humans, and wild rodents and
lagomorphs are natural reservoirs of this agent. Humans may
become infected through various routes, including direct
contact with an infected animal, consumption of infected
food or water, inhalation of infected aerosols, or through the
bite of an arthropod such as ticks (Dermacentor variabilis,
Amblyomma  americana), tabanid/deer flies (Chrysops
discalis), mosquitoes (especially Aedes cinereus), fleas, lice,
midges, or mites (Figure 3). Only rarely it is transmitted from
person to person.®!!!?

Tularemia has been reported in people living in rural areas
in endemic regions. If campers or hikers stay in these areas,
they may get infected. Leisure activities such as tracking,
hunting, or fishing may put a person at risk for tularemia in
endemic areas. Activities in contaminated water are other risk
factors.’*!* Tick-borne tularemia is rarely reported, but it is
probably underestimated or not identified among hikers or
campers.

The agent enters the body through the skin, conjunctiva,
oropharynx, respiratory or gastrointestinal tract. The
incubation period is generally 3 to 5 days (1-14 days). The 6
clinical forms of tularemia that have been described in humans
are ulceroglandular, glandular, oculoglandular, oropharyngeal,
typhoidal, and pneumonic (Figure 4). The ulceroglandular

Terrestrial cycle
TypeA tularemia
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Figure 3. Transmission of Tularemia to Human by Ticks and the Life
Cycle of Francisella tularensis in Nature.

Figure 4. A Female Patient With Oculoglandular Tularemia. Patient’s
picture shows typical appearance of preauricular and submandibular
lymphadenomegalia.

form is the most common form in the endemic regions;
however, the oropharyngeal form is the form most commonly
seen in Turkey.'®*" In ulceroglandular tularemia, a tick bite
or direct contact with an infected animal plays a role in the
development of the infection. The oropharyngeal form of
tularemia occurs from the consumption of contaminated food
or water. In this form, patients have a sore throat and cervical
adenopathy. Typhoidal tularemia has the highest mortality
rates, and lymphadenopathy is rarely observed. Pneumonic
tularemia occurs through the inhalation of infective aerosol
or as a secondary complication of other clinical forms.>*!*!*

A diagnosis of tularemia should be considered in patients
with skin lesion, lymphadenopathy, fever, and splenomegaly.
Diagnosis based on clinical examination should be confirmed
with laboratory tests. For the defined diagnosis of tularemia,
culture, serological analysis (agglutination, enzyme-linked
immunosorbent assay [ELISA], direct fluorescent antibody
staining), and PCR-based molecular techniques are useful.
Typhoid fever, paratyphoid fever, psittacosis, brucellosis, cat
scratch disease, Q fever, and malaria should be considered for
differential diagnoses.*

For treatment, gentamicin or streptomycin administered
for 10 days is the first choice in severe forms of tularemia
infection. Doxycycline or ciprofloxacin given for at least
2 weeks may be used for less severe tularemia infections;
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post-exposure prophylactic antibiotic treatment is not
suggested since human-to-human transmission has not been
observed."*!?

Lyme Disease (Lyme Borreliosis)

Lyme borreliosis is a multipathogen and multihost disease
that shows zoonotic characteristics due to transmission to
humans by ticks. Lyme disease was first observed in 1977
in a group of children from Lyme, Connecticut, USA with
rheumatoid arthritis-like symptoms. In the autumn of 1981,
Borrelia burgdorferi sensu lato was isolated from Ixodes
scapularis ticks in North America. Lyme borreliosis has a wide
geographic distribution and a broad host range of vectors
and bacteria. This tick-borne disease is generally seen in the
Northern Hemisphere (especially North America, Europe,
and Asia) from May to August, the months in which human
recreational activities and nymph tick activities are the most
intense. Infection may be seen in humans of any age that are at
risk for tick bites. Lyme disease is a frequently seen tick-borne
infection in the Northern Hemisphere.'¢%

Borrelia burgdorferi sensulato is a group of spirochete bacteria
that has been identified in at least 19 species: B. burgdorferi
sensu stricto, B. bavariensis, B. tanukii, B. bissettii, B. sinica,
B. garinii, B. yangzte, B. afzelii, B. japonica, B. finlandensis, B.
lusitaniae, B. carolinensis sp. nov., B. andersonii, B. turdi, B.
spielmanii, B. americana, B. californiensis, B. kurtenbachii, and
B. valaisiana."” B. burgdorferi sensu lato is transmitted to wild
animal hosts (rodents, other mammals, birds) and to humans
by the Ixodes ricinus species of hard ticks, I. ricinus in Europe,
I persulcatus in Asia, I. scapularis in the Northeastern and
Upper Midwestern USA, and I. pacificus on the west coast of
the Unites States.'**"** Ixodes ricinus has a four-stage life cycle:
egg, larva, nymph, and adult. Only female ticks feed on blood
from a vertebrate host at every active stage, and B. burgdorferi
transmission occurs through saliva during the bite. However,
larval ticks are not significant as a vector, because transovarial
transmission is rare. Human beings are infected from adult
or nymphs tick bites.**** Rodents (rat, wood rat, mouse,
dormouse, vole, wood squirrel, and chipmunk), insectivores
(shrew and hedgehog), raccoon, and several bird species may
be reservoirs for B. burgdorferi. The transmission of Lyme
disease by mosquitoes, flies, or fleas is not proven.**

Lyme borreliosis is a complex systemic illness that includes
various symptoms related to the skin, heart, nervous system,
and musculoskeletal system. The most common clinical
symptom is erythema migrans for localized infection. There
are three main stages of Lyme disease. The first and second
stages are considered in early infection and the third stage is
defined as the late infection.**

The history of tick-bite provides important clues and
geographical data helpful in diagnosing Lyme borreliosis. A
clinical diagnosis should be confirmed with microbiologic or
serological investigations. Lyme borreliosis antibodies may
not be detected in the early stages. Therefore, a serological test
should be performed 2-6 weeks after acquiring the disease.'®*
Many serological methods are useful for diagnosis, including
immunofluorescence, hemagglutination, ELISA, and
immunoblotting. Western blotting may be used to identify
the first test results, because ELISA and indirect fluorescein
antibody test kits have low sensitivity (26% to 57%). These

serological investigations are essential, although some
problems are associated with the test results, including a false-
positivity of IgM response or borrelial antibodies remaining
for years after infection.” Although culture and molecular-
based techniques may be used for laboratory diagnoses,
specialized laboratories are needed. Microorganisms are
identified by culture or PCR-based assays using lesional
skin, endomyocardial biopsy, cerebrospinal fluid, synovia, or
blood depending on the form of the disease. B. burgdorferi
isolation is difficult and takes a lot of time. PCR-based assays
have more sensitivity and specificity, but interlaboratory
differentiation is present in the results. Differential diagnoses
should be evaluated according to the form or stage of Lyme
borreliosis."*!

Medical therapy choices depend on the stage of the Lyme
borreliosis. Doxycycline, amoxicillin, and third-generation
cephalosporins are the most commonly used antibiotics. To
treat early infection, doxycycline or amoxicillin may be used
for 14-21 days. If the patient is allergic to these antibiotics,
azithromycin (for 5 days) or cefuroxime acetyl (for 14-21
days) can be used."”® Doxycycline or amoxicillin for 30-40
days is recommended for patients with arthritis and/or
acrodermatitis. If acute neuroborreliosis occurs, ceftriaxone
may be used for 14-21 days.”

Ehrlichioses

Human ehrlichioses is an emerging zoonotic bacterial
disease that is caused by Ehrlichia chaffeensis in humans
and is a causative agent of human monocytic ehrlichioses
(HME), an acute febrile tick-borne infection; however,
the term ‘ehrlichioses’ can be used for human infections of
Anaplasmataceae family members, especially E. chaffeensis,
Anaplasma phagocytophilum, Ehrlichia ewingii and Ehrlichia
muris-like.**” A. phagocytophilum is a causative agent of
human granulocytic anaplasmosis which was previously
defined as human granulocytic ehrlichioses (HGE). E. ewingii
is an etiologic agent of granulocytic ehrlichiosis in humans,
dogs, and deer. These zoonotic pathogens need a mammalian
reservoir and an arthropod vector for their life cycle as they
are transmitted to humans through infected tick bites. While
Ixodes ricinus and I. persulcatus are the vectors for Ehrlichia
spp. and A. phagocytophilum in Europe and Asia, respectively,
Amblyomma americanum (Lone Star tick), I. scapularis, and
I pacificus ticks are the vectors of these agents in the United
States.?’

Ehrlichia spp. are obligate intracellular bacteria in the genus
of Ehrlichia, and this agent infects mononuclear phagocytic
cells.”® The A. americanum is the main vector of E. chaffeensis
and E. ewingii; transstadial transmission of these agents occurs
among ticks. Deer (especially white-tailed deer; Odocoileus
virginianus), red foxes (Vulpes vulpes), horses, cattle, sheep,
goats, dogs, and rodents are reservoirs for these agents.?

When a tick bites a human, E. chaffeensis and E. ewingii
spread through the body via the bloodstream and lymphatics
within an incubation period of 5 to 21 days.” HME occurs
in the clinical spectra of asymptomatic or moderate to severe
disease. However, severe diseases can result in death. HME
patients present symptoms such as fever (often >39°C), rash
(especially in children and HIV positive adults), headache,
myalgia, arthralgia, anorexia, or nausea. A skin rash develops
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on the extremities within the first week of infection."*
Anemia, leukopenia, thrombocytopenia, or lymphopenia may
also be present. Children with HME infection may present
with peripheral edema more often than adults experiencing
the same infection.” Lymphadenopathy, pharyngitis, cough,
diarrhea, abdominal pain, and mental disorders may occur
less often, and these clinical manifestations present specifically
in the multisystemic disease of HME patients.?”* Myocardial
dysfunction, hepatic failure, acute renal failure, adrenal
failure, and disseminated intravascular coagulopathy may
develop in the multisystemic form of HME. Approximately
20% of all HME patients may have a neurological finding such
as meningitis or encephalopathy syndromes. HGE and human
E. ewingii infections have similar clinical manifestations, and
E. ewingii is less virulent than E. chaffeensis.>***"*

Clinical manifestations with a history of tick bite may be
useful for the diagnosis of ehrlichioses. A definitive diagnosis
should be obtained with laboratory tests including staining of
peripheral blood or bone marrow smears to detect morulae
in granulocytes or monocytes, serologic testing of specific
IgM and IgG antibodies with indirect immunofluorescence
assay (IFA), or detection of Ehrlichia spp. DNA by PCR.
Infections caused by E. chaffeensis, A. phagocytophila, E.
ewingii and Rickettsia rickettsii should be considered together
for differential diagnoses.***

For HME and HGE, doxycycline administered orally for
10-14 days is the treatment of choice.”

Rickettsioses

Rickettsiae occur between bacteria and viruses. They are
obligate intracellular gram-negative coccobacillary that stain
weakly with gram stain, but they have a gram-negative cell
wall. Rickettsial microorganisms are categorized into the
spotted fever group (SFG) and the typhus and scrub typhus
groups.”® The typhus group was not included in this review
as it is transmitted by vectors other than ticks. Rickettsioses
are one of the oldest well-known zoonoses, and during the
past 30 years, many new rickettsioses have been described
by new diagnostic tools.”* SFG rickettsiae include R. rickettsii
that cause Rocky Mountain spotted fever (RMSF), R. parkeri,
and Rickettsia species 364D.*>** Mammals and arthropods are
natural hosts of rickettsiae which are incidentally transmitted
to humans by arthropods. The prevalence of rickettsial disease
is related to the distribution of their vectors as well as human
activities that are high risk for tick exposure, such as camping
and hiking.*

The rickettsial pathogens are commonly found throughout
the world in such distributions as Africa, Europe, and Asia,
(R. aeschlimannii), Africa, America, the Pacific Islands,
and Asia (R. africae) (African tick-bite fever), R. conorii
(Mediterranean spotted fever), and R. rickettsii (Rocky
Mountain spotted fever).**

The clinical presentation of the disease varies from self-
limited illnesses to life-threatening infections. Classical
clinical manifestations of rickettsiosis are fever, rash, and
headache; eschar (touché noir) may also be observed.”! The
clinical manifestations of rickettsioses are different. The
exanthematic rickettsioses syndrome with a centripedal rash
and a low probability of inoculation eschar (R. rickettsii) is
seen as: (a) associated with a maculopapular/purpuric rash

(R. massiliae, R. parkeri, R.conorii, R. sibirica subsp. sibirica,
R. heilongjiangensis, R. japonica, R. honei, R. aeschlimannii
infection); (b) associated with a vesicular rash (R. africae
and R. australis infection); and (¢) associated with regional
lymphadenopathy (R. slovaca, R. raoultii and Rickettsia sp
genotype 364D [R. philipii]) associated with lymphangitis (R.
heilongjiangensis and R. africae).”

Culture is still accepted as the gold standard for diagnosing
rickettsioses. This method is difficult as it requires a Biolevel
3 laboratory and trained staff. Current technology and
molecular methods including PCR and quantitative PCR may
also be used.*

Doxycycline is still an effective drug in rickettsial infections
when administered for 1-7 days depending on the severity of
the disease. Josamycin, clarithromycin, and azithromycin may
be considered as alternative agents and administered for 7
days.” If antibiotic therapy is initiated early, preferably during
the first week of illness, the treatment is highly effective and is
associated with the best outcome.*

Viral Infections
Arbovirus Infections
The major Arbovirus infections that cause human disease
are divided into categories according to their vectors, such as
mosquito, sand fly, and tick.*® The causes of tick-borne viral
infections are the Flavivirus that belongs to the Flaviviridae
family, the Nairovirus genus that belongs to the Bunyaviridae
family, and the Coltivirus genus that belongs to the Reoviridae
family.*® Table 3 outlines tick-borne arbovirus infections.
TBE is an important cause of infection among travelers that
excursion to endemic regions between April and November.
Hikers and campers are at a greater risk in forested areas
at altitudes of about 1500 m.***® Baltic States, the Russian
Federation, and Slovenia are known to have a high incidence
of TBE.* Outdoor recreation activities and wearing short
trousers in areas of long grass are major risk factors in
endemic georaphical areas. Recently, an increased incidence
of TBE was attributed to more time being spent outdoors
during warm weather.***

Crimean-Congo Hemorrhagic Fever
CCHF was described in soldiers of the Soviet Union in the
Crimea region during the Second World War, and this disease
was called Crimean fever. Because a patient with similar
symptoms was reported in Congo in 1956, the name was
changed to Crimean-Congo hemorrhagic fever in the 1970s.*
CCHE virus is a member of the Nairovirus genus within the
Bunyaviridae family and has a triple segmented RNA genome.
It is a negative-stranded, enveloped RNA virus.*** This genus
contains only three pathogens in humans, like the Dugbe
and Nairobi sheep disease viruses.”” A genetic relationship
is associated with the neighborhood. For example, Balkan
strains of CCHF are clustered in the same branch and
are closely related to Turkish and Southwestern Russian
strains.**** Although they are neighboring countries, strains
found in Iran are not related to the Turkish clade.**
Common transmission routes of CCHF are tick bites and
crushing ticks with uncovered hands. All sites of the human
body, particularly the trunk, extremities, head, and neck
are involved in tick attachment.” Many domestic and wild
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Table 3. Tick-Borne Arbovirus Infections That Cause Human Disease

Genus Viral Disease Main Host Clinical Presentation
Flavivirus TBE Rodents Encephalitis
Central European encephalitis Rodents Encephalitis
Russian spring-summer encephalitis Rodents Encephalitis
Powassan Rodents Encephalitis
Louping-ill virus Sheep, cattle, horses, grouses, and humans Encephalitis

Omsk hemorrhagic fever

Kyasanur Forest disease virus

Water voles, muskrats

Rodents, shrews, and monkeys

Hemorrhagic fever

Hemorrhagic fever

Nairovirus Crimean-Congo hemorrhagic fever

Wild and domestic mammals

Hemorrhagic fever

Coltivirus Colorado tick fever

Small rodents and humans

Febrile illness

Abbreviation: TBE, tick-borne encephalitis.

animals, including cattle, sheep, goats, hedgehogs, and hares,
have been identified as reservoirs for tick-borne viruses.*
The most important tick vector of CCHF is Hyalomma spp.
Another transmission route in humans is close contact with
the blood or body fluid of an infected animal or person.
Farmers, health care workers (HCW), and slaughterhouse
workers are at risk for CCHEF It is recorded that approximately
30% of patients cannot remember any tick exposure or
bites.***” Person-to-person transmission is not an easy route
for CCHE*

CCHEF is transmitted by Hyalomma ticks which belong to
the hard-bodied Ixodes family.** The geographic distribution
of Hyalomma ticks is limited to a latitude of 48° north, which
is the northern border of the world.* Common reservoirs of
adult ticks are livestock; however, larvae and nymphs feed on
rodents and birds. Each tick can attach for 2-13 days; after
feeding, the tick leaves the host.® The duration of feeding
for hard ticks varies according to the stage of life: 3-5 days
for larvae, 4-8 days for nymphs, and 5-20 days for adult
females.*>* Female ticks remain inactive for the first 24 hours,
then begin blood uptake. The virus begins to multiply within
36 hours of transmission.”

CCHF is an emerging and widely distributed disease. It
is still an endemic or hyperendemic disease in the Balkan
countries; the Caucuses and Middle Eastern countries such
as Georgia, Turkey, and Iran; Africa; and some parts of Asian
countries such as Russia, Pakistan, and Afghanistan.*>*! Since
2002, CCHF has been an emerging disease in Turkey. A
total of 9787 cases were recorded by the Turkish Ministry of
Health between 2002 and 2015.* Although 2 cases of CCHF
were reported in Germany in 2009, it was brought in from
Afghanistan.” Most recently, two CCHF cases were reported
on August 31, 2016 by the health authorities in Madrid, Spain;
thus, CCHF has reached a Mediterranean country.**

The incubation period varies from 1-13 days according to
the type of transmission. It may shorten to 1-3 days following
the tick bite, but it could also extend to 3-7 days after exposure
through infected blood and body fluid. The clinical spectrum
of the disease ranges from subclinical to mild to severe with
fever, hemorrhage, and multiorgan failure (Figure 5). Most
patients experience a subclinical form (88%).*>>> CCHF starts
with a sudden onset of fever, headache, myalgia, dizziness,
photophobia, ecchymosis, nausea, vomiting, and abdominal
pain.** In 2014-2015, 17 cases were admitted to the authors’
clinic for CCHF; the mean age was 40.3 (range of 16-73)

years, and 10 of them were male. All cases were people
living in rural areas or working on farms and responsible for
animal care. According to the severity scoring index (SSI) of
Dokuzoguz,®® 6 of 17 patients were mild cases, and 11 were
moderate. The most common symptom was fever (94.1%)
followed by headache (76.5%), nausea (58.8%), vaginal
bleeding, and hematuria or epistaxis (29.4%). Furthermore,
70.6% of all patients had a history of tick bite. One published
study reported that circulating plasma cell-free DNA was a
biomarker predicting CCHF prognosis.”’

The diagnosis of CCHF is based on the suspicion that
patients come from endemic/hyperepidemic areas and have
a history of tick bite. The Turkish healthcare authorities have
published an algorithm for case definition and management.*
First, CCHF should be suspected in the case of presenting
two situations: (i) clinical findings indicate fever and
bleeding, (ii) epidemiologic risk factors include travel to an
endemic region within the previous two weeks and exposure
to tick bite or contact with animal tissue or body fluids.*>*
In laboratory findings, leukopenia, thrombocytopenia,
hemolisis, hyperbilirubinemia, and elevated transaminases
are confirmed which clinically lead to bleeding diathesis. In
severe cases, clinical and laboratory findings of disseminated
intravascular coagulation and multiorgan failure may be
observed.* From clinical observations made by the authors
between 2014-2015, 15 of 17 cases had leukopenia, 14 had a
lower platelet count less than 100000/mm?, and 16 cases had
elevated transaminase; only 2 cases had hyperbilirubinemia
(bilirubine >1 mg/dL) (unpublished data).

For laboratory diagnoses, ELISA and RT-PCR methods
are commonly used. Generally, a positive result is obtained
by using PCR within the first 5 days of onset of the disease;
ELISA-IgM positivity is generally seen after the fifth day.”**
Studies using live CCHF virus should be performed in
laboratories with a biosafety level of 3 or 4.*

Supportive therapy is very important in cases of CCHE.
Antiviral therapy with ribavirin is also debatable. Although
the WHO recommends the usage of ribavirin in both the
treatment and prophylaxis of CCHE, there is no consensus on
ribavirin therapy.*? It is noted that early initiation of ribavirin,
i.e. during the viremia period, is more effective than late
administration.*

Prevention and Control of Tick Borne-Infections
Campers and hikers should be aware of tick-borne diseases
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Figure 5. Wide-Spread Swelling and ecchimosis on the Right Arm Due
to CCHF.

Picture was kindly supplied by Professor Mehmet Bakir from Department
of Infectious Diseases, Faculty of Medicine, Cumhuriyet University, Sivas/
Turkey.

while they spend time in endemic areas for these kinds of
infections. They also should avoid tick-infested environments.
Ticks are most active during the warmer months (April-
September); people interested in outdoor activities should be
extra careful during these times and should avoid greenwood
areas with high grass. When camps are set up in endemic areas,
applying herbicides or having a campfire may be useful. For the
prevention of tick-borne infections, the application of general
measures is the same in all kinds of vector-borne infections.
To avoid tick bites, protective clothing is essential, especially
for campers and hikers; clothing that covers the arms and legs
should be worn, and clothing should be inspected twice a day
to get rid of any unattached ticks. These precautions may be
useful. Clothes, pants, socks, boots, and tents may be treated
with products containing 0.5% permethrin. Various insect
repellents may be used on exposed skin surfaces. If the tick
bites a human, the attached tick should be removed promptly
and gently with fine-tipped tweezers. The ticks should not be
squeezed. It is suggested that a shower be taken within 2 hours
of a tick bite. Campers and hikers should be careful about food
and water consumption. They should not drink untreated
water, especially from unknown sources, and they should
avoid consuming raw meat. If campers hunt, trap, or skin
wild animals (especially rabbits, muskrats, prairie dogs, and
other rodents), they should wear gloves before touching the
animals. Prophylactic doxycycline chemotherapy within 72
hours of a tick bite could be considered for immunosuppressed
patients as a treatment for Lyme disease. Currently, there is no
licensed vaccine for tularemia, Lyme, or ricketsiosis available
for human usage. An inactivated vaccine is available for TBE.
An inactivated virus vaccine from mouse brain was also
prepared for CCHF in Russia, but it is not available in other
countries."!243%.60

Discussion

Many people who live in well-developed countries enjoy
spending time outdoors, especially in the United States.*"* It
is documented that an already large and increasing number
of Americans enjoy spending time outdoors. Campers and
hikers are exposed to health dangers while hiking or camping
in the wilderness. However, few studies have been conducted
on the health risks and overall healthcare of hikers or
campers. Of the studies that have been carried out, most were
in the United States. Feet blisters, diarrhea, skin irritation, and

Review Highlights

What Is Already Known?

Tick-borne infections are maintained in nature in complex
transmission cycles that incidentally infect humans and
cause disease. Outdoor recreational activities (walking,
hiking, camping, etc.) are becoming more popular all over
the world. Currently, some etiological agents transmitted
by ticks may lead to the emergence or re-emergence of
diseases in some parts of the world.

What This Study Adds?

For the prevention of tick-borne diseases, the authors
believe that this paper will raise public and medical staff
awareness. This is also comprehensive information for
campers, climbers, hikers, and all sorts of travelers. It
may also encourage public health and infectious diseases
physicians’ surveillance studies on these groups and will
capture the attention of scientists and health professionals
that are interested in this subject.

acute joint pain are the most frequently recorded complaints
in these studies. The incidence of vector-borne disease has
been given as 4%, and Lyme disease has been diagnosed most
commonly among tick-borne diseases. Tick bites are also
most frequently recorded among hikers and campers.5-5%*

Many tick-borne infections, particularly CCHF and
Tularemia, are endemic/hyperendemic in Middle Eastern
countries. Recently, some local outbreaks of CCHF and
Tularemia have been seen in Balkan countries, some parts of
Turkey, Caucasian countries, and some parts of Iran. Cases
generally come from rural and farming areas.***#3>5 Although
CCHF and Tularemia are notifiable diseases in Turkey, there
are not any case records for campers or hikers. For future
studies, prospective or retrospective studies for tick-borne
infections that focus on campers, hikers, climbers, and others
should be conducted.

Conclusion

Outdoor recreational activities (walking, hiking, camping,
etc.) are becoming more popular throughout the world.
Vector-borne diseases are distributed by geographical region,
seasonal weather, life cycle of vectors, reservoirs, and human
behavior. One of the most important vectors is ticks. During
outdoor recreational activities, humans are frequently exposed
to ticks and are potentially at risk for tick-borne diseases. For
prevention of tick-borne diseases, it is important that public
and medical awareness is raised.
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