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We report a case of babesiosis, caused by Babesia microti, 
in a missionary who worked in Equatorial Guinea but also 
visited rural Spain. The initial diagnosis, based on clinical 
features and microscopy, was malaria. The patient’s recov-
ery was delayed until she received appropriate treatment 
for babesiosis.

Babesia parasites are naturally transmitted by ixodid ticks; 
the parasites invade erythrocytes, causing babesiosis in 

animals and humans. The disease can be clinically silent or 
can progress to a fulminant malaria-like disease. Of the 4 
characterized Babesia species involved, B. microti is the one 
that mostly infects humans and is found worldwide; most 
cases occur in the United States (1). Babesiosis in humans 
in Africa has rarely been reported (2–4), but the similarity to 
malaria, in symptoms and appearance in blood smears, may 
confuse diagnosis and result in underreporting (5,6).

In March 2014, a 43-year-old woman with fever, chills, 
fatigue, and general malaise was admitted to the General 
Hospital of Douala, Douala, Cameroon. Giemsa-stained 
blood smears showed intraerythrocytic parasites, leading to 
a diagnosis of malaria. The patient, who had previously had 
malaria, was given dyhydroartemisin plus primaquine, im-
proved slightly, and was discharged. A few days later, she was 
admitted to the Hospital La Paz in Bata, Equatorial Guinea, 
with similar symptoms. Over an 8-month period, she received 
6 consecutive diagnoses of malaria; treatment with quinine, 
artemether, atovaquone/proguanil, or artemether/lumefan-
trine led to no clear improvement. Because all antimalarial 
therapies had failed, the patient’s case was reevaluated.

Chest radiographs and abdominal ultrasonograms were 
unremarkable. The patient had an intact spleen of normal 
size and had not received any blood products. Laboratory 

findings were unremarkable except for ta high proportion of 
neutrophils (86%) (Table). New Giemsa-stained thin blood 
smears were examined and, in addition to ring forms, rare 
tetrads (Maltese crosses, which do not occur in Plasmodium 
infections) were observed. A diagnosis of babesiosis with a 
parasitemia of >0.5% was determined, and the patient then 
received oral azithromycin (500 mg/d) and atovaquone/pro-
guanil (250 mg/100 mg every 8 h). Untreated blood was sent 
to the National Center for Microbiology and Hospital La Paz, 
both in Spain, where Babesia spp., but not Plasmodium spp., 
were detected by PCR (online Technical Appendix, https://
wwwnc.cdc.gov/EID/article/24/8/18-0280-Techapp1.pdf). 
The partial amplified product was cloned by using TOPO TA 
vector (ThermoFisher Scientific, Inc., Carlsbad, CA, USA) 
and sequenced. The short nucleotide sequence of a 157-bp 
fragment of the B. microti 18S RNA gene (online Technical 
Appendix) showed 100% identity with the B. microti Mu-
nich type (GenBank accession nos. AB366158, AY789075, 
AB071177, KT271759, and KX758442). However, precise 
identification of the strain of parasite involved would have 
required larger fragments of the 18S rRNA gene. Attempts to 
amplify the β-tubulin gene were not successful.

One week after diagnosis and commencement of spe-
cific treatment, the patient traveled to Spain and was admit-
ted to the Unit for Tropical Diseases at the tertiary Hospital 
La Paz in Madrid, where diagnostic tests for Babesia spp., 
Plasmodium spp., and other pathogens were conducted. An 
indirect immunofluorescence assay (IFA) (Fuller Laborato-
ries, Fullerton, CA, USA) obtained B. microti titers of 128. 
Not surprisingly, anti–Plasmodium falciparum antibodies 
were also detected (titer 640) by IFA by a Falciparum-Spot 
IF kit (bioMérieux S.A., Lyon, France). Diagnostic test 
results were negative for Schistosoma spp., Strongyloides 
stercoralis, Trypanosoma brucei, Leishmania, Borrelia, 
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Table. Initial laboratory test results from blood samples of a patient 
with suspected babesiosis, Equatorial Guinea, 2014 
Test Result (reference range) 
Hematology  
 Leukocytes, × 103 L 10.29 (3.0–10.0) 
 Hemoglobin, g/dL 13.2 (12.0–16.2) 
 Mean corpuscular volume, fL 85.9 (79–93) 
 Hematocrit, % 40.3 (33–44) 
 Platelet count, × 103 L  205 (120–400) 
 Neutrophils, % 86.7 (49–70) 
 Lymphocytes, % 8.6 (20–50) 
 Monocytes, % 4.3 (4–8) 
 Eosinophils, % 0.4 (0–6) 
Biochemistry  
 Aspartate aminotransferase, U/L 15 (15–46L) 
 Alanine aminotransferase, U/L 20 (13–69) 
 Gamma-glutamyl transferase, U/L 14 (12–56) 
 Lactate dehydrogenase, U/L 450 (300–618) 
 Alkaline phosphatase, U/L 58 (30–130) 
 Total protein, g/dL 6.9 (6.3–10) 
 Albumin, g/dL 4.3 (3.5–5.5) 
 Bilirubin, mg/dL 0.7 (0.3–1.3) 
 Indirect bilirubin, mg/dL 0.7 (0.2–0.9) 
 



Anaplasma, filariae, Treponema pallidum, hepatitis viruses 
(A, B, and C), HIV, and dengue virus. Treatment for babe-
siosis was continued for another 14 days, after which PCR 
results were negative and the patient’s general condition 
had clearly improved. One year later, PCRs indicated that 
she was still free of Babesia parasites.

We do not have solid evidence of the source of this pa-
tient’s babesiosis. Every year since 2001, she spent a week 
in rural areas in Spain, where at least 1 case of human babe-
siosis caused by B. microti (also “Munich” type) has been 
recorded (7). However, initial symptoms occurred while the 
patient was in Equatorial Guinea, having arrived there sever-
al months earlier from Valencia, Spain, where the B. microti 
vectors in Europe, Ixodes ricinus ticks, are not known to oc-
cur. However, no data are available on the presence of Ixodes 
ticks or of vertebrate reservoirs infected with B. microti in 
Equatorial Guinea. This lack of information, together with 
the fact that the patient traveled to different locations inside 
and outside Africa, makes it difficult to determine whether 
the infection was acquired in Equatorial Guinea. In such re-
gions, where infrastructure and resources are limited, mo-
lecular and serologic diagnostic methods are usually lacking, 
and diagnoses of febrile diseases are based on symptoms, 
physical findings at examination, and microscopy. These 
limitations, and the similarities between malaria and babe-
siosis, are sufficient to explain why this patient’s babesiosis 
was initially misdiagnosed as malaria. Because of this mis-
diagnosis, the patient was treated for malaria 6 times over 8 
months. An accurate diagnosis and appropriate treatment for 
babesiosis was necessary to end this sequence of mistakes. 
Increased awareness of the possibility of babesiosis, together 
with appropriate diagnosis, may result in the discovery of 
more cases of babesiosis in malaria-endemic areas.

Acknowledgments
We thank the Parasitology Department of the Centro Nacional de 
Microbiología of Spain, which provided the results of IFA testing 
for P. falciparum. 

This work was funded by the Surveillance Program of the Centro 
Nacional de Microbiología, the Center for Collaborative Research 
(RETIC-RICET), and grants from Ministerio de Economia y  
Competitividad of Spain (grant nos. AGL2010-21774 and 
AGL2014-56193-R awarded to E.M. and L.M.G.) 

Written informed consent for publication of this article was 
obtained from the patient at the Hospital Universitario  
La Paz-Carlos III, Madrid, Spain.

About the Author
Dr. Arsuaga is a medical doctor at the Hospital Universitario 
La Paz-Carlos III, Madrid, Spain. Her primary research interest 
includes tropical infection diseases and bloodborne parasites.

References
  1.	 Vannier EG, Diuk-Wasser MA, Ben Mamoun C, Krause PJ.  

Babesiosis. Infect Dis Clin North Am. 2015;29:357–70.  
http://dx.doi.org/10.1016/j.idc.2015.02.008

  2.	 Bush JB, Isaäcson M, Mohamed AS, Potgieter FT, de Waal DT. 
Human babesiosis—a preliminary report of 2 suspected cases in 
South Africa. S Afr Med J. 1990;78:699.

  3.	 El-Bahnasawy MM, Khalil HHM, Morsy TA. Babesiosis in an 
Egyptian boy acquired from pet dog, and a general review. J Egypt 
Soc Parasitol. 2011;41:99–108.

  4.	 Gabrielli S, Bellina L, Milardi GL, Katende BK, Totino V, Fullin V, 
et al. Malaria in children of Tshimbulu (Western Kasai, Democratic 
Republic of the Congo): epidemiological data and accuracy of 
diagnostic assays applied in a limited resource setting. Malar J. 
2016;15:81. http://dx.doi.org/10.1186/s12936-016-1142-8

  5.	 Warren T, Lau R, Ralevski F, Rau N, Boggild AK. Fever in a 
visitor to Canada: a case of mistaken identity. J Clin Microbiol. 
2015;53:1783–5. http://dx.doi.org/10.1128/JCM.00269-15

  6.	 Zhou X, Li S-G, Chen S-B, Wang J-Z, Xu B, Zhou H-J, et al.  
Co-infections with Babesia microti and Plasmodium parasites 
along the China–Myanmar border. Infect Dis Poverty. 2013;2:24. 
http://dx.doi.org/10.1186/2049-9957-2-24

  7.	 Arsuaga M, Gonzalez LM, Lobo CA, de la Calle F, Bautista JM, 
Azcárate IG, et al. First report of Babesia microti-caused  
babesiosis in Spain. Vector Borne Zoonotic Dis. 2016;16:677–9. 
http://dx.doi.org/10.1089/vbz.2016.1946

Address for correspondence: Estrella Montero, Centro Nacional de 
Microbiología, Instituto de Salud Carlos III, Carretera Majadahonda-
Pozuelo, Km 2,2, Majadahonda,, Madrid 28220, Spain; email:  
estrella.montero@isciii.es

Paenibacillus assamensis  
in Joint Fluid of Man with 
Suspected Tularemia, China

Enmin Zhang,1 Hongchao Lu,1 Qiuhong Liu, 
Zhigang Tang, Duanjun Li, Lin Jiang,  
Qisheng He, Niu Pan, Yanhua Wang
Author affiliations: Chinese Center for Disease Control and  
Prevention, Beijing, China (E. Zhang, Y. Wang); Center for  
Disease Prevention and Control of Qianxinan Prefecture of 
Guizhou Province, Xingyi, China (H. Lu, Q. Liu, Z. Tang, L. Jiang, 
Q. He, N. Pan); The Hospital of Traditional Chinese Medicine of 
Qianxinan Prefecture, Xingyi (D. Li)

DOI: https://doi.org/10.3201/eid2408.180260

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 24, No. 8, August 2018	 1589

RESEARCH LETTERS

1These authors contributed equally to this article.


