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Ticks: medical and veterinary importance
The cost of world-wide economic loss is estimated to be of billions
dollars annually
• Direct effect
• Paralysis
• Severe toxemias
• Blood loss (some female ticks consume more than 8 ml blood)

• Indirect effect: variety of microorganisms transmitted

Tick-borne diseases = emerging problem
Favorable conditions for increasing the exposure of humans to ticks which
favor the transmission of tick-borne pathogens in urban and periurban areas:
• urbanization,
• climate change,
• alterations in land-use patterns,
• socio-economic factors
• outdoor sports and leisure-time activities, gardening,
• an increased density of pets, and companion animals near human settlements
Rizzoli A et al. Frontiers in Public Health | Epidemiology, 2014

The ticks and their life
Ixodidae, or hard ticks
> 700 species

Argasidae or soft ticks
> 200 species

Ticks: the sad life cycle
• Hard ticks have four life stages
•
•
•
•

Egg
Six-legged larvae
Eight-legged nymph
Adult

• Most ticks prefer to feed on different hosts
at each life stage (can feed on mammals,
birds, reptiles, and amphibians)
• Ticks
•
•
•
•

can starve 1-2 years
can survive more than 3 weeks under water
in wash machine die at 60C
resist 24 h -8 to -13 C
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Tick life cycle

Geographic distribution of Ixodes species most
commonly involved in disease transmission
Tick species in Europe
52 Ixodidae tick species
•
•
•
•
•

Ixodes ricinus, I. persulcatus…
Dermacentor marginatus, D. reticulatus…
Hyalomma marginatum
Rhipicephalus sanguineus, R. bursa…
Haemaphysalis punctata

13 soft ticks species
• Argas reflexus, A. persicus
• Ornithodoros erraticus…

Tick borne diseases
• Tick-borne diseases are diseases which are spread between animals by
the bite of an infected tick
• Ticks become infected by feeding on animals that are either sick, or are
healthy but they are carriers
• Ticks infect animals when they feed on them, through their saliva
• Tick-borne pathogens: fungi, bacteria, protozoa, and viruses.

Tick-borne diseases: small bites, big problems
Tick-borne pathogens: bacteria protozoa viruses.

North American tick-borne diseases

European tick-borne diseases

• Lyme disease
• Relapsing fever
• Human granulocytic and monocytic
ehrlichiosis
• Babesiosis
• Tularemia
• Q fever
• Rickettsiosis (Rocky Mountain spotted
fever, Colorado tick fever)

• Lyme disease
• Relapsing fever
• Human granulocytic and monocytic
ehrlichiosis
• Babesiosis
• Tularemia
• Q fever
• Rickettsiosis (Boutonneuse fever: caused
by a less virulent spotted fever rickettsial
organism, Rickettsia conorii)
• Tick-borne encephalitis
• Crimean-Congo haemorrhagic fever

Tick-borne
rickettsiae in Europe

Colored symbols indicate pathogenic rickettsiae.
White symbols indicate rickettsiae of possible pathogenicity and rickettsiae of unknown pathogenicity

Different ticks transmit different infectious diseases
United States of America

Ixodes scapularis

Dermacentor variabilis Amblyoma americanum

What diseases transmit ticks in Europe ?
• Ixodes ricinus

• Lyme borreliosis (B. burgdorferi), Tick-borne
relapsing fever (Borrelia spp), Rickettsia spp,
Anaplasma, Tick borne encephalitis (TBEV),
Babesia

• Dermacentor marginatus
• Hyalomma marginatum

• TIBOLA (tick-borne lymphadenopathy) /SENLAT
(R. raoultii, R. slovaca), Anaplasma, Babesia, TBEV
• Crimean-Congo haemorrhagic fever (CCHF virus),
R. aeschlimannii

• Rhipicephalus sanguineus

• Mediterranean spotted fever (R.conorii)

• Haemaphysalis punctata

• Rickettsia spp, Babesia spp

Rickettsial infections (and related) transmitted by ticks and
microorganisms identified in ticks in Romania
• Mediterranean spotted fever (R. conorii) (1)
• SENLAT (scalp eschar and neck adenopathy after a tick bite) (R. slovaca, R.
raoultii) (previously called TIBOLA (tick-borne lymphadenopathy) (2,3)
• Rickettsia spp identified in I. ricinus collected on different hosts (4,5)
• Anaplasma phagocytophilum (6)
• Q fever
1. Pitigoi D, et al. BioMed Research International 2013, 2 Ionita et al 2013, 2016, 3. Marcuta et al 2016, 4. Serban et al 2008 5. Zaharia et al 2016, 6. Matei et al Tick and tick-borne diseases 2015

Symptoms of tick-borne diseases
• Asymptomatic or mild to life-threatening illness
• Many diseases produce similar symptoms
• Most common symptoms:
• Fever/chills
• Aches and pains
• Rash
• Proportion of people with rash varies among diseases
• Distinctive rash appearance among diseases
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Geographical distribution and symptoms of the
tick-borne rickettsioses in Europe

Diagnosis of tick-borne diseases
• Can be difficult to diagnose
• Clinical signs and symptoms
• Patient history
• Tick bite or tick exposure

• Diagnostic tests
•
•
•
•

Serology
Polymerase chain reaction (PCR)
Immuno-histochemistry (IHC)
Culture
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Tick-borne diseases to be aware of in Europe

•Lyme borreliosis (LB)
•Tick-borne relapsing fever (TBRF)
•Mediterranean spotted fever ( MSF)
•Tick-borne encephalitis (TBE)
•Crimean-Congo haemorrhagic fever (CCHF)

Lyme
borreliosis

Lyme borreliosis - Diagnosis
• No laboratory tests are required in the diagnosis of erythema
migrans, which depends on a clinical evaluation and
assessment of tick exposure risk.
• Laboratory tests are necessary to confirm a diagnosis of later
stage infection.
• Antibodies to B. burgdorferi are usually detectable within 4-8
weeks of infection.
• Patients with late-stage infection are rarely seronegative and
usually have very strongly positive antibody tests.
• False-positive tests can lead to misdiagnosis and
inappropriate treatment.
• Other specialised investigations can be helpful (e.g. antibody
testing and borrelial DNA detection on CSF from patients with
suspected neuroborreliosis).

Prevention
vTick avoidance is the mainstay of prevention
vTo decrease transmission: use repellants, insecticides,
and change behavior (wear protective clothing)
Ø
Ø
Ø
Ø
Ø

Long pants and long-sleeved shirts
Light-colored clothes (easier to spot crawling ticks)
Clothing impregnated with or sprayed with permethrin
Tuck pants into socks
Insect repellants containing DEET (Other insect repellants seem
to be less effective)

v Spray acaricides to kill ticks around houses (?)

vNightly “tick check” may reduce transmission
(Takes 24-48 h for B. burgdorferi to move from tick to host)

vTick removal:
• Do not use Vaseline, kerosene, matches, gasoline
• Use a hemostat or forceps and grasp tick as close to the skin as
possible
• Pull back gently and firmly perpendicular to the skin
• Don’t squeeze or crush
• Don’t worry about residual mouth parts

Prophylactic antibiotics
• Generally not indicated
• Single dose doxycycline if:
• > 8 years old
• Attached tick was nymph or adult Ixodes scapularis (US)
• Attached for at least 36 hours
• Prophylaxis can be started within 72 hours of tick removal
• Local prevalence of Lyme disease is > 20%
• No contraindication to doxycycline
• Otherwise observation alone is recommended

Tick-borne diseases to be aware of in Europe

•Lyme borreliosis (LB)
•Tick-borne relapsing fever (TBRF)
•Mediterranean spotted fever ( MSF)
•Tick-borne encephalitis (TBE)
•Crimean-Congo haemorrhagic fever (CCHF)

Borrelia species associated with Lyme disease and
recurrent fever

Tick-borne
relapsing fever

Tick-borne
relapsing fever

Tick-borne
relapsing fever

Tick-borne diseases to be aware of in Europe

•Lyme borreliosis (LB)
•Tick-borne relapsing fever (TBRF)
•Mediterranean spotted fever ( MSF)
•Tick-borne encephalitis (TBE)
•Crimean-Congo haemorrhagic fever (CCHF)

Mediterranean spotted fever
• caused by Rickettsia conorii
• transmitted to humans by the brown
dog tick, Rhipicephalus sanguineus.
• vasculitis process with fever, rash
and eschar lesion at the site of tick
bite
• traditionally considered to be
endemic to the regions bordering
the Mediterranean basin including
southern Europe and northern Africa

Romania

MSF is prevalent in areas highly frequented by
tourists (Bucharest, the Danube Delta, and the
coastal region) and there are increased chances
of contact with stray dogs in these areas, travelassociated MSF should be considered

Other tick borne bacterial diseases
• Ehrlichiosis and Anaplasmosis
• Tularemia

Ehrlichiosis and Anaplasmosis
• What are they?
• Rickettsiaceae family
• Human Monocytic Ehrlichiosis (HME)
• Lone star tick (Amblyoma americanum)

• Human Granulocytic Anaplasmosis (HGA)
• Ixodes ticks

• Where is it?
• Everywhere

Human Monocytic Ehrlichiosis

Human Granulocytic Anaplasmosis

• Organism: E. chaffeensis

• Organism recently named
Anaplasma phagocytophilum.
(formerly human granulocytic ehrlichia,
Ehrlichia phagocytophila, Ehrlichia equi)

• First described in 1987
• Primarily infects mononuclear cells
• Reservoir: deer, dogs, goats
• Vector: Lone star tick (Amblyomma
americanum)

• First described in 1994
• Primarily infects granulocytes
• Reservoir: deer, rodents, elk
• Vector: Ixodes ticks

• The prevalence and geographical distribution of
A. phagocytophilum in 10,438 questing Ixodes
ricinus ticks collected at 113 locations from 40
counties of Romania.
• The overall prevalence of infection=3.42%,
• Local prevalences: 0.29% - 22.45%,
• average prevalence of 5.39% in the infected
localities.
• the infection with A. phagocytophilum was detected
in 72/ 113 localities and in 34/ 40 counties.

Anaplasmosis
SIGNS AND SYMPTOMS
• Incubation period: 5 - 10 days
• Early symptoms are non-specific
(“flu-like”)
• Fever, headache, myalgias
• GI symptoms can occur
• Rash variable

• Laboratory
• Leucopenia, thrombocytopenia,
abnormal liver enzymes

COMPLICATIONS
• Can be very severe
•
•
•
•

Renal failure
ARDS
DIC
Encephalitis

• 3% mortality
• Worse in patients with impaired host
defenses
• Watch out for dual or triple infections
with Borrelia burgdorferi and Babesia

Anaplasmosis
DIAGNOSIS
• Peripheral smear looking for morulae
• Serology (antibodies are usually
undetectable during the first 7–10
days of illness)
• PCR (state laboratories)
• Culture (difficult, time-consuming,
mainly in research)
• Treat based on epidemiologic and
clinical clues. Do not delay while
waiting for confirmation!

Anaplasmosis
TREATMENT
• Treatment should NOT be delayed until laboratory confirmation is obtained
• Doxycycline: 100 mg PO/IV
• Until 3 days after fever abates
• Expect response in 24 - 72 hours

• Pregnancy and children ???
• Rifampin 600 mg IV/PO has been used

Other tick borne bacterial diseases
• Ehrlichiosis and Anaplasmosis
• Tularemia

Number of confirmed tularemia cases 2015 EU/EEU
In 2015, 1 327 cases were reported in the
EU/EEA, 1 121 (84.5%) of which were confirmed.

2015: 27 EU/EEA countries provided information

The overall notification rate: 0.25/ 100 000
population, more than twice the rate reported in
2014 (0.11 cases per 100 000 population).
Most of the cases in 2015 were reported by
Sweden (n=859) and Finland (n=104), followed
by the Czech Republic (n=56)
1992 and 2012: 18.343 human cases, Sweden
reported 25% of all reported cases, Finland 22%,
Turkey 13% and the Czech Republic and Hungary
around 9% each

European Centre for Disease Prevention and Control. Tularaemia. In: ECDC. Annual epidemiological report for 2015. Stockholm: ECDC; 2018.

Tularemia
• Transmitted to humans through multiple routes, including contact
with animals or contaminated environments, or through arthropod
vectors
• Clinical forms:
•
•
•
•
•

ulcero-glandular,
glandular,
pneumonic,
oropharyngeal,
systemic (typhoidal, intestinal) (rare in Europe)

• Treatment: streptomycin, gentamicin, doxycycline, and ciprofloxacin

Tick borne viral diseases
• Tick-borne viruses include members of two orders, nine families and
at least 12 genera.
• They have geographical distribution and the disease clinical pictures
are diverse.
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Tick-borne encephalitis
•

the most important arthropodtransmitted viral disease in Europe

•

incidence appears to be increasing,
including urban areas,

•

improvements in the diagnosis and
reporting of TBE cases,

•

increased exposure of humans to TBE
due to outdoor activities.

• endemic to most European countries, the
Russian Federation and possibly China
two forms:
• Central European encephalitis (CEE) virus,
Ixodes ricinus, CFR 1-5%
• Russian spring-summer encephalitis (RSSE)
virus, Ixodes persulcatus, CFR 20%

Tick-borne encephalitis
• Viral infectious disease that attacks the CNS and can result in long-term
neurological symptoms, and even death
• Incubation period: 7 days on average (but can range from 3-28 days).
• Approximately two thirds of human TBE virus infections are non-symptomatic.
• In clinical cases, TBE often has a biphasic course:

• Viraemic phase: lasts 5 (range 2–10) days, and is associated with non-specific symptoms
(fever, fatigue, headache, myalgia, nausea).

Asymptomatic interval: lasting 7 (range 1–33) days on average that precedes the
• Second phase, when the central nervous system is involved (meningitis,
meningoencephalitis, myelitis, paralysis, radiculitis)

Tick-borne encephalitis
• No specific antiviral therapy for TBE.
• Treatment relies on supportive management.
• Meningitis, encephalitis or meningomyelitis require hospitalization and
supportive care based on syndrome severity.
• Note: vaccine is available for prevention
Western European vaccines:
• primary series: 0, 1-3, 0-12 months;
• booster doses are offered at 3–5 years
• rapid schedule: day 0, day 14 and month 5–7, (D0, D14, M5-7)
• accelerated schedule: day 0, day 7 and day 21 (D0, D7, D21)
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Crimean-Congo haemorrhagic fever
• Virus belonging to the genus Nairovirus, Bunyaviridae family
• Sources of infections are:

• tick bites,
• handling infected ruminants
• nosocomial transmission

• Severe disease in humans with a high fatality rate

• sudden onset of febrile illness with headache, myalgia, backache and joint pain,
abdominal pain and vomiting
• haemorrhagic manifestations that may range from petechiae to ecchymoses
appearing on the mucous membranes and the skin, necrotic hepatitis

Crimean-Congo haemorrhagic fever
Diagnosis

Treatment

• Direct diagnosis: RT-PCR up to 10–15
days post onset of illness
• Serological detection of specific IgM
antibodies (starting day five).
• CCHF IgG seroconversion or 4-fold
titer increase can help the diagnosis
(delayed).
• As CCHF is considered as highly
hazardous pathogen sample shipment
and handling require specific protocol

• No validated specific antiviral therapy
• Treatment relies on supportive care,
including administration of
thrombocytes, fresh frozen plasma,
and erythrocyte preparations.
• Oral or intravenous ribavirin has been
used with reported success, although
not confirmed benefit.
• Value of human immunoglobulins
from recovered patients for treatment
has to be re-evaluated

Tick borne protozoan disease: Babesiosis
• What is it?

• An intracellular protozoan parasite

• Where is it? In EU
• What is the clinical syndrome?

• “FLU” – like: fever, chills, headache, fatigue
• Hemolytic anemia, kidney failure, low blood pressure, liver problem
• Serious especially in asplenic persons
• Relapses can occur - especially in immunosuppressed persons

Babesiosis: diagnosis and treatment
• Diagnosis

• Peripheral blood smear (first two weeks of the
infection)
• PCR on blood
• Serology has the same problems as that for Lyme
disease. A positive test does not mean disease.
• Don’t treat a positive test; treat a person with
a positive test an a compatible clinical
syndrome

• Treatment

• Quinine and Clindamycin
• Atovaquone and Azithromycin

New or neglected tick-borne pathogens: still unknown
bacterial, parasitic and viral species to be discovered?
• Due to advances in molecular biology, new species, strains, or genetic variants of
microorganisms are being detected in ticks
• Bartonella henselae (cat scratch disease): DNA and RNA were identified in I. ricinus,
• Borrelia miyamotoi

• Has been isolated for the first time in Japan in 1995 from Ixodes ticks
• Has been considered as non- pathogenic endogenous tick bacteria until the first human cases of B.
miyamotoi infection were reported in Russia in 2011.
• Since then, human infections have been described in the USA and in 2013 in the Netherlands. In France,
B. miyamotoi was found to circulate in I. ricinus
• Symptoms: could easily be confused with symptoms caused by other pathogens, which are better known
by practitioners, suggesting that surveillance urgently needs to be improved.

Rizzoli A et al. Frontiers in Public Health | Epidemiology, 2014

• Tick-borne diseases in urban and peri-urban areas = a rising hazard for
public and animal health in Europe
• The I. ricinus tick, the principal vector of a plethora of viral, bacterial, and
protozoan pathogenic microorganisms is showing adaptations to new
habitats and ecological conditions
• Persistent and potentially increasing populations of this tick species are
present in green areas within European cities.
Rizzoli A et al. Frontiers in Public Health | Epidemiology, 2014

Summary
• Several tick species transmit tick-borne diseases, found in various
geographic regions
• Symptoms can be similar among tick-borne diseases
• Diagnosis can be difficult
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“It is not the strongest of
the species that survives,
nor the most intelligent that
survives.
It is the one that is the
most adaptable to change.”
Charles Darwin

Thank you!

