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ABSTRACT

African tick-bite fever (ATBF), caused by Rickettsia africae, is the second most frequent cause 
of fever after malaria in travelers returning from Southern Africa. As the Korean outbound 
travelers are increasing every year, tick-borne rickettsial diseases as a cause of febrile illness 
are likely to increase. We describe a febrile Korean returning traveler who showed two eschars 
after visiting the rural field in Manzini, Swaziland. We performed nested polymerase chain 
reaction using the eschar and diagnosed the patient with ATBF. He was treated with oral 
doxycycline for 7 days, and recovered without any complications. We believe that the present 
case is the first ATBF case diagnosed in a Korean traveler.
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INTRODUCTION

Recently, rickettsioses have become important in the field of travel medicine, as increasing 
number of travelers are being exposed [1]. According to GeoSentinel surveillance network 
from 1996 to 2008, rickettsial diseases have been reported in 280 returning international 
travelers. Among these travelers, 231 individuals had spotted fever group (SFG) rickettsioses 
[2]. African tick-bite fever (ATBF) is one of the tick-borne SFG rickettsioses caused by Rickettsia 
africae. It is the second most frequent cause of fever after malaria in travelers returning from 
Southern Africa [3]. As Korean outbound travelers are increasing every year, tick-borne 
rickettsial diseases are likely to increase in returning Korean travelers. In the present report, 
we describe a case of ATBF in a traveler returning from Manzini, Swaziland in Southern Africa.

CASE REPORT

A 36-year-old man had fever (38.4°C) for 5 days after the day of returning from Manzini, 
Swaziland. He visited Manzini for 15 days to take a picture of children on the rural field in 
early March 2018.
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The patient had general weakness, myalgia, night sweats, and sore throat. Physical 
examination revealed two eschars on the abdominal skin and the left posterior thigh (Fig. 1). 
No generalized skin rash was observed. His bilateral inguinal lymph nodes were enlarged. On 
the first day at the clinic, laboratory tests revealed slightly decreased white blood cell count 
(3,600/mm3 with 65.6% polymorphonuclear cells and 22.7% lymphocytes) and elevated 
C-reactive protein (22.6 mg/L). Hemoglobin was 14.5 g/dL, and the platelet count was 198 
x 103/mm3. Chemistry examination of the patient was normal with a blood urea nitrogen of 
7.3 mg/dL, and creatinine of 0.75 mg/dL. His liver function tests were normal with aspartate 
aminotransferase level of 29 IU/L and alanine aminotransferase level of 20 IU/L. Blood 
cultures, malaria microscopy, and rapid antigen test were negative. Serology was negative for 
Orientia tsutsugamushi.

Since infections caused by tick-borne bacteria, including rickettsioses, were suspected due 
to the presence of eschars, nested polymerase chain reaction (PCR) for Rickettsia, Anaplasma, 
and Ehrlichia was done using blood and the eschars removed from the patient's skin on the 
day after the administration of antibiotics. We performed nested PCR using rOmpA [4], and 
gltA genes [5], and real-time PCR assays for panrickettsia (PanR8) [6] to detect Rickettsia spp., 
and groEL gene was used for detecting Anaplasma and Ehrlichia [7]. For the blood sample, PCR 
of the buffy coat was negative for Rickettsia spp., Anaplasma and Ehrlichia. For the eschar on the 
thigh, nested PCR was negative for Anaplasma and Ehrlichia.

We analyzed the eschar using a primer based on the nucleotide sequences of a gene encoding 
the 17 kDa antigen [8] of R. africae (Fig. 2). Primers Rr17k.1p (5′-TTT ACA AAA TTC TAA AAA 
CCAT-3′) and Rr17k.539n (5′-TCA ATT CAC AAC TTG CCA TT-3′) were used for the first PCR, 
and nested PCR primers Rr17k.90p (5′-GCT CTT GCA ACT TCT ATG TT-3′) and Rr17k.539n 
(5′-TCA ATT CAC AAC TTG CCA TT-3′) were used to amplify a 423-bp fragment. The strains 
which were used as positive controls in this study was Rickettsia conorii. Distilled water was 
used as the negative control. The nested PCR product by the primer based on the 17 kDa 
antigen of R. africae was positive, and it was a 99.8% match with the complete genome of R. 
africae strain ESF-5.

The patient was treated with oral doxycycline 100 mg every 12 hours for 7 days. He recovered 
well without any complications.
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Figure 1. Two eschars were observed on the abdomen (A) and the left posterior thigh (B).
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DISCUSSION

We believe that the present case is the first ATBF case diagnosed in a Korean traveler, and the 
second imported rickettsial infection [9]. African tick-bite fever is one of the tick-borne SFG 
rickettsioses and is caused by R. africae. Many molecular assays from humans, ticks and mites 
demonstrate that various SFG rickettsioses such as R. japonica, R. conorii, R.akari are prevalent 
in Korea [10], but R. africae acquired in Korea has not been reported.

R. africae is an obligate intracellular Gram-negative rod bacterium, which was first isolated in 
1990. It is transmitted by the bite of the tick of genus Amblyomma, which is a parasite of cattle 
and wild ungulates and a vector and reservoir of R. africae. In particular, Amblyomma hebraeum 
are found primarily in Southern Africa and Amblyomma variegatum are abundantly found in 
western, central, and eastern Africa. Infection rates are remarkably high and as many as 
100% of the Amblyomma could be infected with R. africae [11]. Up to 54% of the patients with 
ATBF have multiple and clustered eschars, a finding that indicates aggressive biting habits 
and attacking characteristics of the Amblyomma [12].

Until 2004, more than 350 travel-associated cases of ATBF have been reported from South 
Africa, Europe, North America, Australia, Argentina, and Japan. Most of the patients were 
infected in South Africa, where many popular wildlife attractions are endemic for R. africae 
infection [13]. In the past 10 years, more than 100 cases of ATBF have been reported. All of 
these patients had traveled to Southern Africa and 81% (86/106) of these travelers stayed 
in South Africa. Other visited countries included Swaziland (2.8%), Zimbabwe (2.8%), 
Botswana and Malawi (1.8%), and Namibia, Zambia, Ethiopia, and Gambia (0.9%) [1]. 
Traveling for game hunting, trip to southern Africa, and traveling during the rainy summer 
from November through April have been identified as risk factors for ATBF [14].

Time lag from the tick bite to the onset of symptoms is usually 5 - 7 days or it can be as long 
as 10 days. Eschars are predominantly localized in the lower limbs as observed in the present 
case [3]. Along with eschars, common clinical features include flue like symptoms such as 
fever, myalgia, fatigue, and headache. Regional lymphadenitis and generalized skin rash is 
commonly found [1]. ATBF is usually a benign disease compared to Mediterranean spotted 
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Figure 2. Agarose gel electrophoresis of the amplified DNA fragments. 
The DNA fragments were obtained by nested polymerase chain reaction (PCR) of the eschar using a primer based 
on nucleotide sequences of a gene encoding the 17 kDa antigen of Rickettsia africae. A 423-bp DNA fragment was 
amplified by nested PCR. 
M, Marker; 1, negative control; 2, positive control; 3, eschar of thigh.
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fever caused by Rickettsia conorii which is also frequently found in Southern Africa. However, 
there is a possibility of complications such as neuropsychiatric symptoms, encephalopathy, 
peripheral neuropathy [3], retinitis, or myocarditis [1] if left untreated. Hematologic and 
biochemical parameters during acute phase of ATBF showed mild abnormalities such as 
lymphopenia and increased C-reactive protein [15].

Usually, rickettsioses are diagnosed by epidemiological data and clinical features, but typical 
signs might be absent or might remain unnoticed [1]. There are no rapid confirmatory 
assays for R. africae. Hence, the therapeutic interventions are based on clinical suspicion 
of ATBF [3]. For microbiological diagnosis, detection of R. africae antigen could be done 
by immunohistochemistry using monoclonal antibodies or PCR using blood or eschar 
[1]. Seroconversion may occur more than 3 weeks after the onset of symptoms and cross-
reactivity can be seen with other SFG rickettsioses. For example, the Korea Centers for 
Disease Control and Prevention can perform serodiagnosis of SFG rickettsiosis using R. 
japonica, which may have cross-reactivity with R.africae. Moreover, seroconversion with both 
IgG and IgM may not occur when doxycycline is administered in the first week of the clinical 
course of ATBF [16]. Therefore, the diagnosis is made by PCR [3], and the eschar should be 
the preferred source of genomic detection rather than blood. Because Rickettsiae multiply at 
the site of inoculation, and the use of skin biopsy or eschar samples improves sensitivity for 
SFG rickettsiosis assays (67%) compared to blood samples (42%) [17]. In this case, nested 
and real-time PCR tests of blood samples for Rickettsia spp. were negative. This result is 
largely because we obtained the blood samples 10 days after symptoms have developed. 
Nucleic acid amplification tests using blood are more sensitive in acute illness such as febrile 
phase ideally days 1 to 5 of illness [18]. Considering R. africae, the genes encoding the 16S 
rRNA and outer membrane proteins rOmpA, rOmpB, and PS120 are used in the PCR [19]. In 
this study, we used partial 17 kDa antigen gene encoded for the Rickettsia genus-specific 17 
kDa outer membrane protein to screen the DNA presence using nested PCR [8].

Once ATBF is suspected, treatment should be initiated promptly before microbiological 
confirmation[20]. Doxycycline 200 mg daily should be started for a duration of 7 days 
in adults and children aged more than 8 years. Macrolides such as clarithromycin and 
azithromycin might be alternatives for adults who are allergic to tetracycline or for children 
aged less than 8 years [3].

We reported a case of ATBF caused by R. africae in a patient returning from Manzini, 
Swaziland in Southern Africa. Tick-borne SFG rickettsioses, especially ATBF, should be 
considered by the physicians in travelers returning from Southern Africa with suspected 
clinical features such as fever or eschars. Since commercialized diagnostic tests are not 
available in South Korea, clinical suspicion is important for prompt initiation of antibiotics 
to reduce the complications.
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