
Babesiosis is caused by intraerythrocytic protozoa 
from the genus Babesia. First reported in 1957 (1), 

babesiosis is now described worldwide. Babesia in-
fecting humans come from 4 clades (2): 3 clades of 
small Babesia, 1 including B. microti, which exists as a 
species complex; 1 including B. duncani; and 1 includ-
ing B. divergens, which, despite being small, is related 
to the 1 clade of large Babesia spp., which infects un-
gulates. Ixodes spp. ticks transmit Babesia between ani-
mal hosts. Each Babesia–vector–mammal host system 
has its own characteristics, and the ecology and bio-
nomics of the vector tick define the pattern of risk for 
the human population. Humans are accidental hosts 
and can also acquire babesiosis by horizontal trans-
mission in blood products and, in rare instances, via 
transplacental transmission (3).

Most human babesiosis cases are caused by B. 
microti species complex or B. divergens, but as recog-
nition of human cases increases, other species, some 
newly described, have been found in humans. B. mi-
croti is endemic in the Northeast and northern Mid-
west United States, and ≈2,000 human B. microti babe-
siosis cases are reported annually (4). However, cases 
of B. divergens infections are rare, ≈50 reports in the 
literature, and often cause more severe illness (5).

In the United Kingdom, increasing Babesia spp. 
prevalence in Ixodes ticks has been noted (6), but only 
1 human case of B. divergens babesiosis has been re-
ported, from Scotland in 1979 (7). We describe a case 
of autochthonous B. divergens infection in England.

The Study
A 72-year-old retired nurse was admitted to a hospi-
tal in southwest England after 4 days of fever, body 
aches, loin pain, and frank hemoglobinuria. She re-
ceived ciprofloxacin in primary care the preceding 
day for presumed urinary tract infection, but vomit-
ing and jaundice subsequently developed. Physical 
examination confirmed fever (>40°C), tachycardia, 
and jaundice, but no other findings. Hemoglobin was 
75 g/L and bilirubin 190 μmol/L.

Blood film showed intraerythrocytic parasites 
with the Maltese cross formation, pathognomonic for 
Babesia spp. (Figure 1). We published that morphol-
ogy as an update to raise awareness in hematology 
laboratories (8). Peripheral parasitemia in erythro-
cytes was 18% at diagnosis (Table). After consulting 
the Hospital for Tropical Diseases (HTD), we began 
treatment with intravenous clindamycin (600 mg ev-
ery 6 h) and quinine (10 mg/kg every 8 h). One day 
into admission the patient deteriorated, had severe 
hypoxia requiring intubation, and was transferred by 
helicopter to the HTD intensive care unit (ICU).

The patient had no underlying immunosuppres-
sive conditions and no history of splenectomy or re-
duced splenic function. She lived in a coastal town 
in Devon, UK; her only travel abroad in the preced-
ing 12 months was a vacation in Tenerife, Spain, 5 
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We describe a case of autochthonous human Babesia 
divergens infection in an immunocompetent woman in 
England. The patient had fever, hemolysis, multiorgan 
failure, and 18% parasitemia. We confirmed B. diver-
gens by 18S rDNA PCR and sequencing. Clinicians 
should consider babesiosis as a differential diagnosis in 
patients with unexplained hemolysis.
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months earlier. In the weeks before admission, she 
took walks along the coast, where cattle (the mam-
mal host of B. divergens) grazed. Although ticks were 
in the area, she had not noticed any bites. She had no 
companion animals, but her daughter had a dog. She 
had never received blood products.

The patient’s illness was complicated by anuric 
acute kidney injury and fluid-refractory hypotension 
requiring renal dialysis and vasopressor support. Bilat-
eral exudative pleural effusions developed (Figure 2), 
and she had hospital-acquired pneumonia. Severe in-
travascular hemolysis and black urine continued (Fig-
ure 3), which later showed evidence of hypersplenism, 
extravascular hemolysis, and thrombocytopenia. Her 
direct antiglobulin test remained negative through-
out hospitalization. She underwent manual exchange 
transfusion with 4 units of O-negative blood and sub-
sequent transfusion with 2 units of M- and S-antigen–
negative erythrocytes on day 9 (Table). Because her 
recovery was protracted and thrombocytopenia was 
evolving, we added intravenous doxycycline (200 mg 
every 24 h) for possible Anaplasma co-infection.

Despite good parasitological response to treat-
ment, the patient suffered a prolonged period of  

encephalopathy during convalescence. Magnetic res-
onance imaging of the brain showed an old cerebellar 
infarct, cerebrospinal fluid analysis was unremark-
able, and an electroencephalogram showed nonspe-
cific cerebral dysfunction.

Results of testing for immunoglobulins, complement 
blood tests, lymphocyte subsets, nuclear antibodies, 
tissue-transglutaminase antibodies, pneumococcal anti-
bodies, and serum protein electrophoresis were all with-
in reference ranges. Results of HIV serology and markers 
for hepatitis B and C viruses were negative; abdominal 
ultrasonography ruled out anatomic hyposplenia.

The patient’s encephalopathy gradually resolved, 
and she was extubated on day 13 of her ICU stay. 
Blood films on day 14 of treatment were negative, and 
antiparasitic agents were discontinued 24 hours later 
(Table). She subsequently recovered renal function 
and no longer required dialysis.

B. divergens infection was confirmed by 18S PCR 
and genomic sequencing from a blood sample drawn 
shortly after ICU admission (Appendix, https://
wwwnc.cdc.gov/EID/article/30/10/24-0866-App1.
pdf). Acute-phase serology was negative for tick-
borne encephalitis, Rickettsia, Borrelia, and Anaplasma. 
Convalescent serology for Anaplasma gave a weak, 
nonspecific reaction.

Conclusions
B. divergens, transmitted by Ixodes ricinus, has been 
in England, including Devon, for >100 years (9). In 
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Figure 1. Giemsa-stained thin blood film from a case of 
autochthonous human Babesia divergens infection, England. 
A) Stains show characteristic Maltese cross form (arrow) and 
erythrocytes containing 5 pyriform rings. Original magnification 
×1,000. B) Absence of pigment in erythrocytes (arrow). Original 
magnification ×1,000.

 
Table. Course of parasitemia during admission and interventions 
used in a case of autochthonous human Babesia divergens 
infection, England* 
Days after 
admission 

% 
Parasitemia† Intervention 

0 18 IV quinine, 10 mg/kg every 8 h; IV 
clindamycin, 600 mg every 6 h 1 9 

2 2.4 IV quinine, 10 mg/kg every 8 h; IV 
clindamycin, 600 mg every 6 h; 

nasogastric atovaquone, 750 mg 
every 12 h 

3 1.3 4 units red blood cells via manual 
exchange transfusion 4 0.9 

5 0.07 IV azithromycin, 250 mg every 24 h; 
IV clindamycin, 600 mg every 6 h; 
nasogastric atovaquone 750 mg 

every 12 h 

6 0.1 
7 0.08 

8 0.05 IV doxycycline, 200 mg every 24 h 
9 0.03 
10 0.03 
11 0.02 2 units of M- and S-antigen–

negative red blood cells 12 0.01 
13 0.01 
14 0 
15 0 Antiparasitic agents discontinued 
*IV, intravenous. 
†Percentage of parasitized erythrocytes detected by light microscopy of 
thin blood films. 
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mild bovine cases, babesiosis (also called Redwater 
fever) causes fever and anorexia; severe cases result 
in fatal hemolytic anemia with hemoglobinuria. This 
case documents emergence of autochthonous hu-
man babesiosis in England. Public health conducted 
a tick survey in the patient’s local area but found no 
ticks carrying Babesia spp. (10). Serologic surveys 
were not possible because B. divergens serology is 
unavailable in the United Kingdom; whether sub-
clinical human B. divergens infections occurred in the 
locality at the time is unknown, but clinicians and 
veterinarians in England were notified of the case to 
raise awareness.

This case highlights the potential for severe B. di-
vergens infection in the absence of depressed immu-
nity. Severe B. divergens infection causes influenza-like 
illness and hemolysis, after which ≈40% of patients 
have multiorgan failure and die (5). In a case series 
in Europe, 84% of B. divergens infections were in pa-
tients with previous splenectomy (3). However, PCR-
confirmed B. divergens infection was found in an im-
munocompetent adult in France, demonstrating the 
parasite’s ability to cause illness in previously healthy 
persons (11), as in our case. We considered whether 
Anaplasma co-infection increased illness severity in our 
patient, but that was not proven. For B. microti, patients 
with B. burgdorferi co-infection reportedly have more 
symptoms and longer illness than patients with either 
infection alone, although no uniform agreement exists 
between studies on co-infection, neither in humans nor 
animal models (12). Nevertheless, dual infections are 
increasingly seen, as have triple diagnoses with babe-
siosis, Lyme disease, and anaplasmosis (13). Thus, cli-
nicians should suspect multi-infection in patients with 
an initial babesiosis diagnosis. 

Clinical laboratories diagnose B. divergens via 
blood film identification and PCR confirmation 

(13). Babesiosis treatment options include oral 
atovaquone and azithromycin in mild disease or 
intravenous clindamycin and quinine in severe 
cases (13). Extrapolating from B. microti treatment, 
oral atovaquone plus intravenous azithromycin 
is an option in B. divergens cases, but no random-
ized controlled trials or pharmacokinetic studies 
on B. divergens in humans are available. Exchange 
transfusion is recommended for parasitemia >10%, 
or moderate parasitemia with severe hemolytic 
anemia or organ dysfunction (13), and novel ap-
proaches to exchange transfusion have been sug-
gested (14). No published trials are available, but 
to reduce parasitic invasion of additional eryth-
rocytes in our patient, we administered 2 units of 
M- and S-antigen–negative erythrocytes, which are 
resistant to B. divergens invasion, during the second  
transfusion (14).

In summary, the clinical and laboratory features 
of babesiosis and its rarity could lead clinicians to 
misdiagnose babesiosis as leptospirosis, urosepsis, 
or biliary sepsis and thus cause delays in appropri-
ate therapy. Babesia also can be morphologically 
misidentified as Plasmodium. Furthermore, Borrelia, 
Anaplasma, or Ehrlichia co-infection can complicate 
the illness. Physicians should consider babesio-
sis as a differential diagnosis in patients with un-
explained intravascular hemolysis, especially in  
rural areas.
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Figure 2. Axial computed tomography image from a case of 
autochthonous human Babesia divergens infection, England. 
Image shows bilateral pleural effusions. 

Figure 3. Urometer from a case of autochthonous human Babesia 
divergens infection, England. Black urine can be noted in the 
collection bag.
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Appendix 

Additional Methods 

EDTA treated patient blood (1 mL) (C2) and extracted DNA from patient blood (50 μL) 

(B2) were tested as follows: DNA was extracted from EDTA blood using the DNeasy Blood and 

Tissue Kit (Qiagen) following the manufacturer’s instructions and DNA eluted in 200 mL buffer 

AE. Pan-piroplasm PCR was used following previously published conditions (1). Primers (Piro-

A and Piro-B) were used at 10 pmol/mL and SYBR Green Jumpstart Ready Mix ready mix 

(Sigma). Amplification reactions were forty-five cycles of 94°C 15 seconds / 58°C 15 seconds / 

72°C 30 seconds then a dissociation curve. Amplicons were checked on a 1.2% agarose gel 

impregnated with Sybr Safe and DNA visualized with UV illumination. 

Amplicons were confirmed on an agarose gel with both samples from the patient 

producing a 400 bp (bp) amplicon of identical size to one produced from a DNA sample from a 

bovine case of Babesia divergens infection. The no template control produced no amplicon 

(Appendix Table). 

Sequence Analysis 

DNA from both patient samples and B. divergens control underwent sequencing with 

primers Piro A & Piro B. Both DNA samples produced a sequence of 364 bp and were 100% 

identical to APHA B. divergens. DNA sample B2 BLAST search produced results with 100% 

identity to B. divergens GenBank accession numbers MT550684, MG344781, MG344772, 

LC477143, LC477141, LC477139, MK510929, MG944238, KY296360, and KU748896. This 

species designation conforms with previous observations (2). 

https://doi.org/10.3201/eid3010.240866
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Sequence 2 (derived from DNA extracted from patients’ blood sample) was submitted to 

NCBI GenBank with accession number PQ206416. 
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Appendix Table. Real-time PCR results* 
Well Sample Threshold Ct (dR) Dissociation Tm Product 1 Gel result 
A2 No template control 495.004 No Ct – – 
B2 Patient DNA 495.004 17.61 84.36 + 
C2 Patient blood 495.004 17.23 83.90 + 
D2 Horse blood control 495.004 No Ct – – 
E2 B. divergens–positive (C2020) 495.004 21.30 84.4 + 
F2 B. motasi–positive (Lamb #1) 495.004 42.90 84.88 ND 
G2 T. luwenshuni positive (Lamb #2) 495.004 32.94 87.3 ND 
H2 No template control 495.004 No Ct – ND 
*Ct, cycle threshold; ND, not done; –, negative; +, positive. 
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