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SHORT COMMUNICATION Clinical Case Report

Effects of low-dose diminazene aceturate injection 
followed by clindamycin administration for 
treating canine Babesia gibsoni infection

 
Abstract
A total of 242 dogs diagnosed with acute Babesia gibsoni infection were administered three 
subcutaneous injections of low-dose diminazene aceturate (DA). After the initial DA treatment, 20 dogs 
in grave condition were excluded, and the remaining 222 were divided into 2 groups for the evaluation 
of clindamycin treatment from days 8 to 29: the clindamycin group, which received oral clindamycin 
and the control group, which received no drugs. Between days 8 and 29, relapse was observed in 13 of 
80 dogs in the clindamycin-group, as compared to 42 of 142 dogs in the control. The relapse rate in the 
clindamycin-group was significantly lower compared to the control. Low-dose DA injection followed by 
oral clindamycin administration could effectively prevent relapse.
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　　Canine babesiosis is a hematologic disease 
caused by protozoal parasites, Babesia gibsoni 
and Babesia canis. These parasites infect the red 
blood cells of dogs, typically leading to the onset 
of hemolytic anemia. Infection with B. gibsoni in 
dogs can result in more severe clinical symptoms, 
including disseminated intravascular coagulation 
(DIC) and acute renal failure, as compared to 
infection with B. canis. Canine babesiosis in 
mainland Japan is commonly caused by B. 
gibsoni5,11,13) and represents one of the important 
infectious diseases of dogs in Japan.
　　Diminazene aceturate is a main drug used 

for the treatment of canine B. gibsoni infection. 
Reportedly, two intramuscular injections of 3  
to 5 mg/kg diminazene aceturate (q7d) are 
usually administered to dogs with B. gibsoni 
infection2,12,14,16,17). However, this drug has been 
associated with serious adverse events, including 
cerebellar hemorrhage2,4,13,14,15). Another 
disadvantage of diminazene aceturate is the high 
rate of relapse1,4,18,19). Due to these disadvantages, 
several treatment protocols using other 
antiprotozoal drugs such as atovaquone, proguanil, 
doxycycline, clindamycin, metronidazole and 
enrofloxacine, have recently been reported.
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　　Meanwhile, the use of low-dose diminazene 
aceturate (2 mg/kg) with three subcutaneous 
injections, which was originally proposed by 
Namikawa et al.,13) has become popular among 
veterinarians in endemic areas in Japan to avoid 
serious adverse events. Concomitant therapy 
with clindamycin for preventing relapse has also 
been performed by local veterinarians in those 
areas16). However, the effect of low-dose 
diminazene aceturate followed by clindamycin 
administration has never been evaluated in a 
systematic manner. Moreover, there are scarce 
data regarding the associated adverse events.
　　Against this backdrop, this study was 
conducted to evaluate the effects of low-dose 
diminazene aceturate injection followed by 
clindamycin administration for treating acute 
canine B. gibsoni infection in an endemic area in 
Japan.
　　A total of 242 dogs diagnosed with acute  
B. gibsoni infection that were brought to the 
Shiranaga Animal Hospital in Yamaguchi 
Prefecture between 2000 and 2009 were included 
in this study. These dogs had no history of B. 
gibsoni infection and had not received any 
treatment. Diagnosis of acute B. gibsoni infection 
was determined based on both clinical symptoms 
(e.g., anorexia, depression, and darkening of 
urine) and the presence of B. gibsoni in a blood 
smear, as detected by microscope observation. All 
animals were examined for CBC and C-reactive 
protein (CRP).
　　The initial low-dose administration of 
diminazene aceturate consisted of three 
subcutaneous injections of Ganaseg® (Novartis 
Animal Health, Tokyo) at a dose of 2 mg/kg 
(q48h). All dogs received an intravenous drip 
infusion of glucose-lactated Ringer’s solution 
(SOLURACT D®; Terumo, Tokyo) at an infusion 
speed of 5-10 ml/kg/h for 2 to 3 hours before and 
after diminazene treatment as a supportive 
therapy. Among 242 dogs, 13 dogs died without 
any response to the treatment; 7 dogs received a 
blood transfusion and adrenocortical hormone, 
given the high risk of severe anemia. These 20 

dogs were excluded from the evaluation of 
clindamycin treatment from day 8. The owners of 
the remaining 222 dogs received an explanation 
regarding clindamycine administration following 
the three diminazene aceturate injections. Of 
these, 80 owners provided informed consent to 
have their dogs undergo clindamycin treatment. 
The 80 dogs were given clindamycin (Dalacin; 
Pfizer, Tokyo; DC group) orally at a dose of 
25 mg/kg twice daily from days 8 to 29. The 
remaining dogs were not administered any drugs 
from days 8 to 29 (control group). Red blood cells 
(RBC), packed cell volume (PCV), hemoglobin 
(Hb), platelet counts, and CRP were monitored 
on days 1, 8 and 29. Relapse was diagnosed when 
clinical symptoms recurred post-treatment and 
the presence of B. gibsoni was confirmed by 
observation in a blood smear by veterinarians. 
When relapse was diagnosed, three additional 
subcutaneous injections of 2 mg/kg diminazene 
aceturate were administered at intervals of 2 
days as a rescue therapy.
　　Differences in RBC, PCV, Hb, platelet counts, 
and CRP between the DC and control groups on 
days 1, 8 and 29 were analyzed with one-way 
ANOVA. The date of relapse in each group was 
also compared. In addition, differences in RBC, 
PCV, Hb, platelets and CRP between relapse and 
non-relapse groups were analyzed in each group. 
All statistical analyses were performed using 
Microsoft Excel software (XLSTAT; Addinsoft, 
New York, USA). In addition, the chi-square test 
was used to examine the recurrence rate after 
clindamycin treatment. Differences with p-values 
less than 0.05 were considered statistically 
significant.
　　Frequent clinical symptoms and chief 
complaints at the initial presentation were 
anorexia (87.8%), depression (83.3%), color change 
of urine to dark brown (49.9%), nausea (15.4%), 
diarrhea (14.1%) and body pain (12.0%), which 
were consistent with previous reports16). Fever 
was noted in 41.5% of the affected animals. The 
laboratory analysis revealed that anemia (86.3%), 
thrombocytopenia (98.3%), and bilirubinemia 
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(92.1%) were the common findings of acute B. 
gibsoni infection in dogs. Clinicians should note 
these higher ratios for differential diagnosis, as the 
same findings are observed in dogs with Evans 
syndrome (immune-mediated hemolytic anemia 
with immune-mediated thrombocytopenia)6). 
Jaundice (28.0%) and intravascular hemolysis 
(5.1%) were less common.
　　Except for 20 dogs in grave condition, all 
dogs showed improved general condition by day 
8. Accordingly, the efficacy of three low-dose 
diminazene aceturate injections for treating 
acute canine B. gibsoni infection was determined 
to be 91.0 %.
　　No statistical differences were found in RBC, 
PCV, Hb, platelet counts, and CRP between the 
DC and control groups on day 1 (Table 1). 
Although lower RBC in the DC group compared 
to the control group was noted on day 8, there 
were no differences in other parameters and 
physical condition (Table 1). These data confirmed 
the randomness of the present study. Relapse 

was observed in 13 of 80 dogs (16.3%) in the DC 
group, as compared to 42 of 142 dogs (29.6%) in 
the control group. The rate of relapse in the DC 
group was significantly lower than that in the 
control group (P ＜ 0.05). The mean date of 
relapse in the DC and control groups were days 
27.4 and 27.5, respectively. On day 29, the mean 
values of RBC and PCV in the DC group were 
significantly higher compared to the control group; 
however, there were no significant differences in 
Hb, platelet counts, and CRP between the two 
groups (Table 1). The mean values of RBC, PCV, 
Hb, and platelet counts were significantly lower, 
and the mean value of CRP was significantly 
higher, in the relapse group compared to the 
non-relapse group, in both DC and control groups 
(Table 1). Furthermore, the mean values of RBC, 
PCV and Hb of relapse dogs in DC group were 
significantly higher than those of relapse dogs  
in control on day 29, although the mean RBC 
and PCV of relapse dogs in DC group were 
significantly lower than the control on day 8 

Table 1. Changes in red blood cells, packed cell volume, hemoglobin, platelets, and C-reactive protein 
in the clondamycin adminstration (DC) and control groups on days 1, 8, and 29

DC group Control group

Total Non-relapse Relapse Total Non-relapse Relapse

N 80 67 13 142 100 42

Day 1 RBC (×106/μl) 3.5 ± 1.5 3.4 ± 1.5 3.9 ± 1.5# 3.8 ± 1.6 3.8 ± 1.5 4.2 ± 1.6

PCV (%) 24.8 ± 9.0 24.5 ± 9.1 26.5 ± 8.4 25.1 ± 8.9 24.3 ± 8.9 27.1 ± 8.8

Hb (g/dl) 8.4 ± 2.7 8.4 ± 3.6 8.6 ± 2.9# 8.4 ± 3.0 8.1 ± 2.9 9.2 ± 3.0

Platelets (×103/μl) 45.8 ± 39.6 49.8 ± 40.7 24.5 ± 2.4 43.5 ± 28.0 43.6 ± 33.1 43.1 ± 25.6

CRP (mg/dl) 13.3 ± 5.2 13.0 ± 5.1 14.7 ± 5.5 13.4 ± 5.5 13.4 ± 4.8 13.2 ± 5.7

Day 8 RBC (×106/μl) 4.4 ± 1.2* 4.4 ± 1.2 4.2 ± 1.2# 4.7 ± 1.3 4.6 ± 1.2 4.9 ± 1.3

PCV (%) 33.2 ± 7.1 33.6 ± 6.9 31.4 ± 7.6# 32.6 ± 7.5 31.9 ± 7.5 34.1 ± 7.4

Hb (g/dl) 10.4 ± 2.7 10.5 ± 2.6 10.0 ± 2.9 10.1 ± 2.7 9.9 ± 2.5 10.6 ± 2.7

Platelets (×103/μl) 204.1 ± 150.1 214.0 ± 157.1 153.1 ± 98.0 170.9 ± 112.5 162.9 ± 140.4 190.3 ± 98.0

CRP (mg/dl) NE NE NE NE NE NE

Day 29 RBC (×106/μl) 5.7 ± 1.6* 5.9 ± 1.5** 4.4 ± 1.7# 5.2 ± 1.8 5.9 ± 1.4** 3.4 ± 1.4

PCV (%) 39.4 ± 9.6* 41.2 ± 8.4** 30.5 ± 10.4# 35.6 ± 11.2 39.9 ± 10.0** 25.3 ± 8.5

Hb (g/dl) 12.6 ± 3.6 13.0 ± 3.4** 10.0 ± 3.6# 12.2 ± 8.8 13.6 ± 3.5** 8.5 ± 9.9

Platelets (×103/μl) 234.3 ± 17.8 269.2 ± 168.5** 56.8 ± 10.8 219.7 ± 186.5 290.0 ± 39.5** 42.1 ± 174.7

CRP (mg/dl) 3.6 ± 5.0 2.0 ± 2.5** 11.8 ± 6.5 5.6 ± 7.0 1.7 ± 5.8** 15.5 ± 1.5

RBC: red blood cells, PCV: packed cell volume, Hb: hemoglobin, CRP: C-reactive protein, NE: not evaluated
Data are presented as mean ± standard deviation.
*: Significant differences between the DC group and the control group among total.
**: Significant differences between the relapse and non-relapse groups in each group.
#: Significant differences between the DC group and the control group in relapse dogs.
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(Table 1).
　　In Japan, diminazene aceturate is the most 
commonly used drug to treat acute B. gibsoni 
infection in dogs. Although the low-dose 
administration protocol is a popular and 
empirically used method in endemic areas in 
Japan, the effect of the protocol has not been 
systematically evaluated. Among the 242 dogs, 
222 (91.0%) showed improved general condition 
on day 8 of treatment with low-dose diminazene 
aceturate. The remaining 20 dogs showed no 
positive reaction, or died without any improvement 
in anemia. Renal failure and severe anemia are 
known to be fatal clinical symptoms of acute B. 
gibsoni infection8,20).
　　Treatment of B. gibsoni infection using a 
single drug is known to be challenging7). The use 
of a single drug does not completely eliminate 
the parasite, and the dog usually becomes a 
carrier of B. gibsoni. Relapse is common after 
diminazene aceturate treatment2,3,9). Clindamycin 
is an antibiotic that is dose-dependently effective 
in B. gibsoni infection9,18,19). Thus, to examine 
whether clindamycin could prevent relapse, dogs 
were followed up from days 8 to 29. Although the 
date of relapse in DC group was the same as that 
in control group, a significant lower relapse rate 
was observed in DC group compared to the 
control. Furthermore, the anemia found in the 
relapse dogs in DC group was milder than 
control group. These findings suggested that  
the combination therapy of diminazene and 
clindamycin is a useful choice of treatment to 
avoid relapse. Some strains of B. gibsoni might 
be resistant to clindamycin treatment10). Further 
studies are necessary to clarify clindamycin 
resistance in those strains.
　　In conclusion, low-dose diminazene aceturate 
injection followed by clindamycin administration 
is a useful and safe method to treat acute B. 
gibsoni infection in dogs in endemic areas.

References

 1) Adachi K, Ueno C. and Makimura S. 
Immunosuppression in dogs naturally infected 
with Babesia gibsoni. J Vet Med Sci 55, 
503-505, 1993

 2) Birkenheuer AJ. Babesiosis, In: Infectious 
diseases of the dog and cat, 4th ed. Saunders 
Elservier, St Louis. pp. 771-784, 2012

 3) Birkenheuer AJ, Levy MG and Breitschwerdt 
EB. Efficacy of combined atovaquone and 
azithromycin for therapy of chronic Babesia 
gibsoni (Asian genotype) infections in dogs. J 
Vet Intern Med 18, 494-498, 2004

 4) Boozer AL and Douglass KM. Canine 
babesiosis. Vet Clin North Am Small Anim 
Pract 33, 885-904, 2003

 5) Inokuma H, Yoshizaki Y, Okuda M, Onishi T, 
Nakagome K, Kosugi R and Hirakawa H. 
Molecular survey of Babesia infection in dogs 
in Okinawa, Japan. Vet Parasitol 121, 341- 
346, 2004

 6) Inokuma H, Okuda M, Yoshizaki Y, Hiraoka 
H, Miyama T, Itamoto K, Nakaichi M and 
Taura Y. Clinical observations of Babesia 
gibsoni infection with low parasitaemia 
confirmed by PCR in dogs. Vet Rec 156, 116- 
117, 2005

 7) Irwin PJ. Canine Babesiosis. Vet Clin Small 
Anim Pract 40, 1141-1156, 2010

 8) Jacobson LS and Clark IA. The 
pathophysiology of canine babesiosis: new 
approaches to an old puzzle. J South Afr Vet 
Assoc 65, 134-145, 1994

 9) Lin ECY, Chueh LL, Lin CN, Hsieh LE and 
Su BL. The therapeutic efficacy of two 
antibabesial strategies against Babesia 
gibsoni. Vet Parasitol 186, 159-164, 2012

10) Matsuu A, Yamasaki M, Xuan X, Ikadai H 
and Hikasa Y. In vitro evaluation of the 
growth inhibitory activities of 15 drugs 
against Babesia gibsoni (Aomori strain). Vet 
Parasitol 157, 1-8, 2008

11) Miyama T, Sakata Y, Shimada Y, Ogino S, 
Watanabe M, Itamoto K, Okuda M, Verdida 
RA, Xuan X, Nagasawa H and Inokuma H. 
Epidemiological survey of Babesia gibsoni 
infection in dogs in eastern Japan. J Vet 
Med Sci 67, 467-471, 2005

12) Miller DM, Swan GE, Lobetti RG and 
Jacobson LS. The pharmacokinetics of 
diminazene aceturate after intramuscular 
administration in healthy dogs.  J South Afr 
Vet Assoc 76, 146-150, 2005

13) Namikawa K, Chida A, Yokoyama K, Sunaga 



Nobuyuki Shiranaga and Hisashi Inokuma 225

F and Kanno Y. Review of usual dose and 
number of administration in Ganaseg against 
the dogs infected with Babesia gibsoni. Med 
Biol 117, 383-388, 1988

14) Onishi T, Nakai M, Goto A, Horie M, Nakata 
E and Kajikawa T. Prevalence of canine 
babesiosis, due to Babesia gibsoni in Japan. 
J Jap Vet Med Assoc 47, 23-28, 1994

15) Plumb DC. Diminazane aceturate. In: Plumb’s 
Veterinary Drug Handbook, 7th ed. Pharma 
Vet. Inc., Stockholm, Wisconsin. pp. 334-335, 
2011.

16) Suzuki K, Wakabayashi H, Takahashi M, 
Fukushima K, Yabuki A and Endo Y. A 
possible treatment strategy and clinical factors 
to estimate the treatment response in Bebesia 
gibsoni infection. J Vet Med Sci 69, 563-568, 
2007

17) Toboada J and Lobetti R. Babesiosis. In: 

Infectious disease of the dog and cat, 3rd ed. 
Saunders, St. Louis. pp. 722-736, 2006.

18) Wulansari R, Wijaya A, Ano H, Horii Y and 
Makimura S. Lymphocyte subsets and specific 
IgG antibody levels in clindamycin-treated 
and untreated dogs experimentally infected 
with Babesia gibsoni. J Vet Med Sci 65, 579- 
584, 2003

19) Wulansari R, Wijaya A, Ano H, Horii Y, Nasu 
T, Yamane SI and Makimura S. Clindamycin 
in the treatment of Babesia gibsoni infections 
in dogs. J Am Anim Hosp Assoc 39, 558-562, 
2003

20) Yamasaki M, Harada E, Tamura Y, Lim SY, 
Ohsuga T, Yokoyama N and Takiguchi M. In 
vitro and in vivo safety and efficacy studies 
of amphotericin B on Babesia gibsoni. Vet 
Parasitol 205, 424-433, 2014


