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ARTICLE INFO ABSTRACT

Tick bite fever (TBF) is a well-known zoonotic disease in southern Africa, caused by ixodid tick-transmitted
rickettsial pathogens of the spotted fever group, which target endothelial cells, producing widespread vasculitis.
Two epidemiologic and clinical forms of the condition can be distinguished, namely, African TBF and
Mediterranean spotted fever-like infection. TBF is generally a mild illness, but delayed diagnosis and in-
appropriate treatment may lead to severe, potentially fatal, disease resembling bacterial sepsis, viral hemor-
rhagic fever, malaria, or other serious infections. Along with compatible epidemiologic history, common clinical
diagnostic features at initial presentation are fever, headache, rash, myalgia and eschar; tender regional lym-
phadenopathy is common. Clinical diagnosis is sufficient to warrant treatment because serological response is
slow to develop; although polymerase chain reaction of eschar material is an additional or alternative diagnostic
option, this method may not be readily available. The treatment of choice is doxycycline, with macrolides as
second-line antibiotics. Personal prevention revolves around awareness of risks and measures to limit exposure
to ticks. As a zoonosis with a wide range of reservoir hosts, the disease cannot be eliminated but risk can be
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reduced by application of One Health principles.

Introduction

Tick bite fever (TBF), one of the zoonotic spotted fever group of
infections, has been a consistent entity on the South African medical
landscape since it was first described early in the Twentieth Century.
The rickettsial etiology was confirmed locally in the 1930s, and the
existence of mild and severe forms was recognized. A total of 60 years
later, the clinical variation was explained by the discovery that two
distinct rickettsial species, with different tick vectors and epidemiolo-
gies, are involved. Despite the long history and accumulated medical
and scientific knowledge, it is an unfortunate fact that even in South
Africa, a few patients die from severe TBF every year due to missed
diagnosis and delayed or inappropriate treatment. TBF is an important
cause of acute febrile illness in international travelers returning from
visits to southern African game reserves and other rural areas.
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Pathogens

Rickettsiae (family Rickettsiaceae) are small Gram-negative
bacteria that are obligate intracellular pathogens, primarily trans-
mitted by the bites of infected arthropods, namely, ticks, lice,
fleas, and mites. This is a diverse and expanding collection of pa-
thogens, and with application of molecular phylogenetic methods,
the taxonomic classification is still evolving. At present, five groups
of Rickettsia species are proposed [1]; however, for practical pur-
poses, the important rickettsial infections can be broadly divided
between typhus and spotted fevers, the latter group including ill-
nesses called tick typhus and TBF. A closely related organism, Or-
ientia tsutsugamushi, is the agent of scrub typhus, but southern Africa
is outside its usual geographical distribution, so it will not be con-
sidered here.
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Transmission

The spotted fever group of infections are zoonotic diseases with
mammalian reservoir hosts; they are generally transmitted by ixodid
(hard-bodied) tick species, two exceptions being flea- and mite-trans-
mitted. Because transovarial and transstadial transmission of rickettsiae
occurs within the arthropod vectors, these also function as major re-
servoirs of disease. The spotted fevers are widely distributed geo-
graphically, as often reflected in their common names, such as Rocky
Mountain, Mediterranean, and Japanese spotted fevers; other examples
are Siberian, Queensland, and Israeli tick typhus. There are at least 15
rickettsial species in the spotted fever grouping; in southern Africa, the
usual agents of TBF are Rickettsia conorii (Mediterranean spotted fever
[MSF-like]) and Rickettsia africae (African TBF [ATBF]); occasional
cases have been caused by related rickettsial species [2,3]. Rickettsia
conorii is usually transmitted by the dog and kennel ticks (Haemaphy-
salis elliptica and Rhipicephalus simus) in peri-urban or peri-domestic
situations. The transmission of ATBF is generally in rural settings with
livestock and game ticks as vectors (typically, Amblyomma hebraeum in
southern Africa). Serosurveys have shown high prevalences of ATBF (up
to 70%) in cattle farming areas in Africa [4]. Paradoxically, clinical case
reports of TBF in indigenous populations are rare [5], presumably be-
cause mild or asymptomatic infection in early childhood leads to im-
munity. Genetic variants of R. africae with reduced virulence have also
been suggested [6]. There is a large population at risk for ATBF, such as
game reserve visitors, hunters, soldiers, and farmers. TBF is more
common than other febrile illnesses, including malaria, in visitors to
southern Africa from Europe and the United States [7]; although ma-
laria is often an important differential diagnosis in the early stage of
infection.

Pathogenesis

Rickettsiae infect vascular endothelial cells, causing vasculitis, in-
creased vascular permeability, and microthrombi. After inoculation
into the dermis by the bite of an infected tick, rickettsiae adhere to
endothelial cells via surface antigens (primarily, OmpA, OmpB, and
Sca2) and enter by endocytosis [8,9]. There, they escape the phago-
some and replicate in the cytosol. Endothelial injury results from a
combination of direct bacterial effects and host immune activation
[10]. An eschar (“tache noire”) develops at the site of initial rickettsial
inoculation and multiplication, with the exuberant local vasculitic re-
action producing dermal necrosis and epidermal ulceration. After this
local proliferation, the rickettsia spread via the lymphatics into the
bloodstream, where they disseminate to the vascular endothelium of
other organs and produce the systemic features of fever, headache,
myalgia, and rash.

Laboratory diagnosis of TBF

Early serological tests are usually negative, becoming positive after
about a week after onset; therefore, treatment should not be delayed
based on negative antibody tests. Early treatment may abort ser-
oconversion [11,12]. The antibody detection method of choice is spe-
cific micro-immunofluorescence; however, because of shared antigens,
serology will not distinguish between R. conorii and R. africae infections
[11-13]. Serological confirmation typically requires paired serology
samples collected 1-2 weeks apart, demonstrating either seroconver-
sion or a four-fold increase in antibody titers. The traditional Weil-Felix
agglutination test is now obsolete and should not be used [12,14].
Polymerase chain reaction (PCR) is a useful diagnostic test in many
cases where there is continuing active vasculitis, even after starting
treatment; dry cottonwool swabs of the eschar edges or the necrotic
scab are more useful samples for PCR than venous blood [15]. As with
serological investigations, treatment should not be withheld because of
negative PCR results. In most patients, the white blood cell count

IJID One Health 11 (2026) 100130

remains within the normal range, although leukocytosis and leukopenia
have been reported [16,17]. In severe cases, thrombocytopenia is ty-
pical, along with biochemical markers of multi-organ involvement in-
cluding raised aminotransferase levels, raised creatinine kinase, hypo-
natremia, and indicators of acute kidney injury.

Clinical features

The clinical features of TBF vary widely from subclinical or mild
disease to severe life-threatening manifestations. Because current ser-
ological assays are typically negative during the acute phase, and ne-
gative PCR on blood does not rule out the condition, early clinical di-
agnosis is essential to enable prompt initiation of appropriate empiric
antibiotic therapy and thereby prevent complications. The primary
symptoms of TBF (fever, headache, malaise, and myalgia) are almost
always present during the early stages of symptomatic disease but are
non-specific [16-19]. Additional epidemiologic and clinical informa-
tion is needed to justify a confident clinical diagnosis. A detailed history
of activities during the preceding 5-7 days (incubation period) is es-
sential to determine potential exposure to ticks. Ask specifically about
pets, visits to a farm or game park, high-risk occupations, and other
outdoor activities. Recollection of a recent tick bite is often absent. A
history of finding ticks on the body may also be absent because the
presence of the very small larval or nymph stages that are pre-
dominantly responsible for transmission may go unnoticed.

A thorough clinical examination should be undertaken to find the
primary inoculation lesion or eschar because this is the single most
specific finding of the clinical syndrome and a helpful differentiator
from many other infections on the differential diagnosis. An eschar
typically shows central necrosis with surrounding erythema (Figure 1).
The majority of eschars can be located on the limbs (legs more than
arms), abdomen, chest, or groin [17]. Specifically, examine often-
overlooked areas such as the scalp, behind the ears, in the axillae, the
anogenital area, umbilical area, between the toes, and under the
breasts. In Mediterranean spotted fever, an eschar is found in 60-84%
of cases and is usually a single lesion [16-18].

As the name indicates, patients with spotted fever rickettsiosis
usually develop a diffusely distributed coarse macular rash a few days
after onset of primary symptoms (Figure 2). The rash classically (but
not consistently) involves the palms of the hands and the soles of the
feet (Figure 3). The classic spotted fever rash is present in > 85% of
patients presenting with MSF [16-18].

Description of the clinical features of ATBF is based on case cohorts
of travelers returning from endemic destinations. An eschar is found in
> 85% of cases, and multiple eschars are common (55%) [15]. The rash
is present in fewer than half of ATBF cases and, when present, is usually
maculopapular and/or vesicular. Tender regional lymphadenopathy
(draining the eschar area) occurs in > 50-70% of ATBF cases and is a
highly useful diagnostic clue [19-22]. Table 1 summarizes the typical
differences between ATBF and MSF.

Complications

Severe, life-threatening TBF due to R. conorii infection is uncommon
(1-20%) but well described [23]. Severe disease is typically a result of
delayed initiation of appropriate treatment in a vulnerable host. Ad-
vanced age, chronic alcoholism, cardiac and respiratory impairment,
tobacco use, diabetes mellitus, G6PD deficiency, and immunosuppres-
sion have all been associated with severe MSF [24-27]. Any organ
system can be affected resulting in hepatitis, nephritis, encephalitis,
pneumonia, myocarditis, venous thrombo-embolism, bleeding ten-
dency, and, ultimately, multi-organ failure [28]. Severe MSF must be
distinguished from other life-threatening conditions such as fulminant
Gram-negative septicemia, especially meningococcemia, and viral he-
morrhagic fevers such as the Crimean-Congo hemorrhagic fever (CCHF)
(also tick-transmitted) (Table 2). Patients with CCHF may have noticed
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Figure 1. Infected tick bite fever eschars; images a, b and ¢ show progression of one patient’s lesion over a few days; image d shows the eschar of a different patient.

Figure 2. Extensive maculo-papular rash caused by Rickettsia conorii in a South
African patient. The pathogen identification was confirmed by PCR applied to a
swab of an eschar on the patient’s scalp. (Photo: Dr J. Nel. Copyright © 2019
Karger Publishers, Basel, Switzerland). PCR, polymerase chain reaction.

Figure 3. Palmar rash in a 5-year-old South African child with clinically-di-
agnosed tick bite fever. A tick was found in the genital area but no eschar was
present.

the clearly striped legs of the Hyalomma sp. tick, which are absent in the
usual TBF tick vectors. Early differentiating features include a very
severe headache, often accompanied by nightmares or vivid dreams in

TBF, vs prominent lower back pain and abdominal pain/nausea more
commonly reported in CCHF. The incubation period is typically shorter
in CCHF (usually 1-3 days after tick bite) and the disease more readily
progresses to hemorrhagic manifestations (petechiae/ecchymoses,
epistaxis, gum bleeding, hematemesis/melaena, oozing from veni-
puncture sites), marked leukopenia, coagulopathy, and more pro-
nounced elevation of alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) than is usual in TBF [11]. It is important to note
that CCHF poses an infection risk for health care workers compared
with TBF. Life-threatening disease has not been described in ATBF and
complications are rare; cases of prolonged fever and reactive arthritis
have been reported [22,29].

Treatment

A clinical diagnosis based on the epidemiologic and physical fea-
tures mentioned previously is sufficient to initiate empiric therapy, and
a good clinical response within 48 h of initiating appropriate therapy is
confirmatory. It is vital that empiric treatment is not withheld pending
laboratory confirmation, given the insensitivity of these tests in the
acute phase.

The Rickettsia species are inherently resistant to B-lactam anti-
biotics, trimethoprim-sulfamethoxazole, and aminoglycosides. The
drug of first choice for the treatment of TBF is oral doxycycline; the
dose in adults is 100 mg every 12h for 7 days. Shorter courses of 3-5
days may also be effective, and there is some evidence that only two
doses of 200 mg of doxycycline for a single day may be adequate for
patients with mild disease [30]. To reduce the risk of esophageal irri-
tation, doses should be taken with adequate amounts of fluid, in an
upright position, and well before retiring at night. Doxycycline is
eliminated mainly in bile and does not require dose adjustment in pa-
tients with renal impairment.

For patients unable to take oral medication, intravenous doxycy-
cline is the treatment of choice, but this is not available in many
countries. Crushed doxycycline tablets (or opened capsules) mixed with
water and administered via naso- or orogastric tube are an alternative
in such instances, with evidence suggesting excellent bioavailability
even in critically ill patients [31].

Where doxycycline is unable to be administered, macrolides are the
preferred alternative. Small randomized controlled trials (RCTs) have
suggested acceptable efficacy and safety profiles with josamycin, clar-
ithromycin, and azithromycin in MSF, although the evidence is limited
by small samples sizes, a focus mainly on non-severe cases, and
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Key differences between African tick bite fever (ATBF) and Mediterranean spotted fever (MSF).

Feature ATBF (R. africae)

MSF (R. conorii)

Setting
People at risk

Rural/game reserves

(often in clusters)

Vectors Amblyomma hebraeum

Eschar Very common (> 85%), often multiple (=55%)
Rash < 50%, maculopapular/vesicular

Severity Usually mild

Lymphadenopathy Common

Complications Rare

Case reports of prolonged fever and reactive arthritis

Mostly travel-related disease including ecotourists, hikers, hunters, soldiers

Peri-urban/domestic
Pet owners, dog handlers, hikers, veterinarians (mostly single
sporadic cases)
Haemaphysalis elliptica, Rhipicephalus simus
Common (60-84%), usually single
> 85%, maculopapular, palms/soles
Can be life-threatening
Less prominent
Uncommon (1-20%)
Systemic vasculitis, complicated by multi-organ disease

comparison against a single-day doxycycline course rather than a stan-
dard multi-day course [32]. The data for macrolide treatment of ATBF are
more limited and indirect compared with those for MSF. However, from in
vitro susceptibility (minimal inhibitory concentration [MIC]) data, R. africae
appears highly susceptible to newer macrolides, including those available in
South Africa (clarithromycin, azithromycin) [33]. Ciprofloxacin has good in
vitro activity against TBF rickettsiae, but treatment outcomes are inferior to
those of doxycycline, and ciprofloxacin use has been shown to worsen R.
conorii-infected host cell damage in vitro [26,34]. Tigecycline, a glycylcy-
cline derivative of minocycline, has in vitro and in vivo activity against
Rickettsia spp. but is not first-line treatment due to limited clinical evidence
and pharmacokinetic concerns.

Intravenous chloramphenicol 500 mg every 6 h has historically been
used as an alternative antibiotic for severe disease, but is less commonly
used today because of its rare association with delayed-onset aplastic
anemia, post-treatment relapses and the availability of safer options.

Importantly, doxycycline should not be withheld in pregnant
women or young children as initial therapy in TBF. There is no evidence
to support the fears of discoloration of teeth in children taking short
courses of doxycycline, unlike earlier experience with tetracycline [35].
Similarly, large population-based cohorts have not found evidence of a
higher rate of congenital malformations or discolored teeth when short

Table 2

courses of doxycycline were administered to pregnant women [36,37].
In these patient groups, doxycycline should be given for at least the first
24-48 h until clinical response occurs, after which the patient can be
switched to azithromycin for 3 days to complete the treatment course.

Prevention

No vaccine exists for any spotted fever group rickettsiosis. Although
population-level tick control is impractical given the sylvatic nature of
the vectors and their extensive wildlife and domestic animal reservoirs,
tick preventive measures for pets and livestock, including safe systemic
acaricidal treatments, topical applications, and collars, should be ad-
ministered periodically in combination with regular tick checks.

Avoidance of tick bites is the only proven preventive approach.
Protective clothing (long-sleeved shirts, long pants tucked into socks or
boots, closed shoes) and regular 2-hourly application of diethyltolua-
mide (DEET)-containing insect repellents to exposed skin will reduce
the risk of tick bites. The specific “grace period” between attachment
and transmission of R. conorii and R. africae is unknown. Regular tick
checks and prompt removal of ticks is, however, strongly recommended
because longer periods of attachment increase the amount of pathogen
inoculated and the probability of clinical infection.

Differentiating features of severe tick bite fever, Crimean-Congo hemorrhagic fever, and fulminant meningococcemia.

Severe TBF (Rickettsia conorii)

CCHF (Orthonairovirus)

Fulminant meningococcaemia (Neisseria
meningitidis)

Epidemiological presentation Sporadic cases

Seasonal variation All year
Peak incidence in spring and summer

Mode of transmission Tick bite (dog and cattle ticks)

Sporadic cases
Rarely, health care facility outbreaks

All year

Peak incidence in spring and summer
Tick bite (“bontpoot” tick)
Animal-to-person or person-to-person via

Sporadic cases (90%)

Institution- or community-based outbreaks
(schools, créches, hostels, barracks)

All year

Peak incidence in late winter to early spring
Person-to-person via close contact with
respiratory droplets

contact with infected blood and body fluids

Animal contact
Geographical risk
Occupational risk

Dogs (cats)
Urban or peri-urban environment
Veterinary workers, dog handlers

Livestock (wild animals) N/A
Distinct rural and urban exposure risks
Agricultural, slaughterhouse, veterinary,

Household and other close contacts
Health care workers

health care workers

1-3 days (tick bite)

2-10 days

5-10 days (blood/body fluids exposure)

Petechial/purpuric, early in disease

Rapid (24-48h)
Petechial /purpuric, early in disease

No; often visible tick bite lesion without N/A

central necrosis

Incubation period 5-7 days
Progression to severe disease Days Days
Skin rash Commonly maculo-papular (palms

and soles often affected).

Purpuric late, in severe disease
Eschar Usually but can be absent
Meningism No; but nuchal myalgia possible No
Lab results WCC|/N WCC|

+ Thrombocytopenia
+ Raised AST and ALT
DIC rare

Thrombocytopenia
Raised AST and ALT
DIC late stage

Yes; 70-90% have associated meningitis
WCCI/N/|

+ Thrombocytopenia

+ Raised ALT and AST

DIC consistent

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CCHF, Crimean—Congo hemorrhagic fever; DIC, disseminated intravascular coagulation; N/A, not

applicable; TBF, tick bite fever; WCC, white cell count.
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Antibiotic prophylaxis and/or preemptive therapy (e.g. doxycycline
after a tick bite) is not recommended. No RCTs support this, and it may
only prolong the incubation period [38]. Rather, individuals should be
closely observed after a tick bite, and early therapy with doxycycline
should be initiated if compatible symptoms develop.

Public health response

Ticks transmit a wide variety of pathogens that affect human and
animal health and, therefore, have a significant impact on public
health, the livestock industry, and environmental contamination due to
the improper use of ixodicides [39]. Continuous epidemiologic sur-
veillance of tick populations and the incidence of tick-borne diseases,
ongoing community engagement, and investment in research to de-
velop innovative diagnostics and vector control strategies are all very
important components of an effective public health response, which
recognizes the interconnectedness of health outcomes. By adopting a
collaborative One Health approach, stakeholders can work together to
mitigate the impact of tick-borne diseases on human, animal, and en-
vironmental health. This approach is essential in the face of climate
changes which have increased the risk of tick-borne diseases in high-
risk areas [40].
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