Hemotropic Mycoplasmosis In a Cat: First Case in Southeastern Anatolia Region, Turkey
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ABSTRACT
The material of this case report was consisted of a 5-year-old female British Shorthair cat brought to Harran University, Faculty of Veterinary Medicine, Department of Internal Medicine with complaints of weakness, loss of appetite and stupor for a few days. The physical examination revealed prolonged capillary refilling time (5 sec), pallor and icteric mucous membranes, low body temperature (37.2 °C), hyperpnea (64 breath per minute) and bradycardia (96 beats per minute). In the haemogram, anemia (3.4 M/mm3) with decreased haematoctrit (17.6 %), mean corpuscular hemoglobin (2 pg), mean corpuscular haemoglobin concentration (3.9 g/dl), platelet (35 m/mm3) and haemoglobin (0.7 g/dl) along with severe leucocytosis (50.2 m/mm3); in microscopic examination of blood smear, hemotropic mycoplasmas were determined. After the treatment involving tetracycline (10 mg / kg twice a day, oral), prednisolone (1 mg / kg twice a day, oral) and iron preparations (50 mg / kg once a day, intramuscular) administrations, clinical symptoms disappeared and hemogram parameters returned to normal reference range. This report is the first case of hemotropic mycoplasmosis identified in a cat in the Southeastern Anatolia Region of Turkey, and as a result of diagnostic methods and treatment protocol performed in the case, it was concluded that hemotropic mycoplasma should be considered in the etiology of diseases associated with anemia and icterus.
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1. INTRODUCTION
These infectious microorganisms, formerly called Haemobartonella and Eperythrozoon and later included in the Mycoplasma genus, can adhere and multiply on the surface of the erythrocytes and cause severe anemia in cats, resulting in fatal clinical consequences. (Cetinkaya et al., 2016; Duarte et al., 2015; Kurtdede & Ural, 2004; Sykes, 2010). Hemotropic Mycoplasma species reported in cats are Mycoplasma haemofelis, Candidatus Mycoplasma haemominutum and Candidatus Mycoplasma turicensis (Cetinkaya et al., 2016). Although the route of transmission has not been fully elucidated, causes such as exposure to contaminated blood via blood sucking vectors, through blood transfusion and injuries as a result of fights between cats have been reported (Museux et al., 2009). The diagnosis of the disease is made by observing the coccoid bacteria associated with erythrocytes in the blood smear on microscopic examination (Geffen, 2012). In cases where the agent is not seen in blood smear but the disease is suspected, diagnosis can be made by the polymerase chain reaction (PCR) method (Sykes, 2010). A recent study reported that doxycycline or marbofloxacin can be used in the treatment of the disease (Novacco et al., 2018). In the literature scan by the authors, no report of feline hemotropic mycoplasmosis in the Southeastern Anatolia region of Turkey was found. Although it is the first report regionally, hemotropic mycoplasmosis is an important etiological agent in anemia cases with icterus in feline patients and should be considered in cats with such clinical findings.
2. CASE DESCRIPTION
A 5-year-old, non-neutered female, British Shorthair cat, which was brought to Harran University, Faculty of Veterinary Medicine, Department of Internal Medicine, was suffering from stagnation, weakness and loss of appetite for 4 days. In the physical examination, severe conjuctival pallor and icteric mucosal membranes and prolonged capillary refill time (5 seconds) were remarkable.  2 mL of venous blood for blood smear examination and complete blood count (CBC, MS4 CFE 279 autoanalyzer, France) was taken from vena cephalica venepuncture. In CBC, low levels of red blood cells (RBC, 3.40 M/mm3), haematocrit (Hct, 17.60 %), mean corpuscular haemoglobin (MCH, 2 pg), mean corpuscular haemoglobin concentration (MCHC, 3.90 g/dl), platelet (Plt, 35 m/mm3) and haemoglobin (Hb, 0.70 g/dl) along with severe leukocytosis were determined (Table 1). In the microscopic examination (x100 magnification with immersion oil, light microscope, Olympus, Japan) of blood smear, hemotropic mycoplasmas were identified in and on the erythrocyte (Figure 1). 
2.1. Treatment Protocol
The cat was treated with doxycycline (10 mg/kg bid oral) for 28 days, prednisolone (1 mg/kg bid oral) for 5 days and iron III hydroxide polymaltose (50 mg/kg sid intramuscular) for 14 days. After the treatment protocol, the cat was re-evaluated. In the CBC all parameters were between the normal reference range (Table 1) and no abnormal clinical findings were observed.
Figure 1. Hemotrophic mycoplasmas were detected in blood smear. Blue arrows indicate hemotrophic mycoplasmas on and in erythrocytes. Red arrows indicate acanthocytes (x100 magnification with immersion oil, light microscope)
Table 1. CBC findings at first admission and after treatment
3. DISCUSSION 
Hemolytic anemia in cats; acquired disorder that is seen as primary in many cases, such as hemotropic mycoplasma, feline infectious peritonitis, hypophosphatemia, onion toxication and secondary to causes such as immune-related diseases (Kohn et al., 2006). It has been reported that hemolysis in cats may be associated with hereditary disorders less frequently (Giger, 2005). Anemia and jaundice due to hemolysis occur as a result of extravascular erythrocytophagocytosis by macrophages released from the spleen, liver, lungs and bone marrow (Giger, 2005; Sugiarto et al., 2016).
The exact route of transmission of Mycoplasma organisms is still controversial. Although Ctenocephalides felis is thought to have a role in transmission, it is reported that it is not certain (Woods et al., 2005). In another study, it was reported that Mycoplasma species were not transmitted due to oral ingestion of infected fleas or products produced by fleas (Woods et al., 2006). It has also been reported that interacting with aggressive cats can also cause contamination by passing infected blood to the other cats due to injuries (Museux et al., 2009). Diagnosis is generally based on the identification of the organisms in and on erythrocytes (on the edge surface) in blood smear. This technique has low sensitivity due to the low parasite load that develops in chronic cases and in cats with frequent parasitemia (Tasker, 2006). The presence of Mycoplasma organisms in the blood smear provides sufficient data for diagnosis, since it is a parameter with high positive predictive value (Rani et al., 2018).
4. CONCLUSIONS
The clinical and CBC findings of the presented case were found to be consistent with previously reported findings in studies of feline hemotropic mycoplasma (Duarte et al., 2015; Kurtdede & Ural, 2004; Rani, 2018; Sykes, 2010). The diagnosis was made during microscopic examination by observing the causative organisms in the blood smear.
In conclusion, considering that hemotropic mycoplasma infection can be seen in cats in the Southeastern Anatolia region of Turkey, Hemotropic mycoplasma should also be considered in anemic cats with icterus.
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