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Abstract 

 
Haemoplasmosis is a bacterial infection in erythrocytes caused by Mycoplasma sp. This study aimed to 

report methods of diagnosis, therapy, and evaluation of therapy in cats with haemoplasmosis. The cat showed 

decreased appetite, conjunctivitis, presence of mucoid mucus on the eyes and nose, gum anemia with a capillary 

refill time of more than 2 seconds, high temperature, and weakness. Skin and hair examination reported 

infestations of Ctenocephalides felis and Lynxacarus sp. on the hair. Routine hematologic examination showed 

normochromic normocytic anemia, leukocytosis, neutrophilia, eosinophilia, lymphocytosis, monocytosis, and 

hypoalbuminemia. A blood test examination observed Mycoplasma sp. in erythrocyte cells so the cat was 

diagnosed with haemoplasmosis. Treatment was performed using Oxytetracycline long-acting at 20 mg/kg BW 

intramuscularly for 2 weeks and revealed support to recovery during the treatment period. 

 

Keywords: anemia, cat, Ctenocephalides felis, haemoplasmosis, Mycoplasma sp. 

 

Received: 22 February 2023 

 

Revised: 13 March 2023 

 

Accepted: 6 May 2023 

INTRODUCTION 

 

Haemoplasmosis or hemotropic 

mycoplasmas is a bacterial infection of cat 

erythrocytes caused by Mycoplasma sp. and is 

one of the causes of anemia in cats (Torkan et al., 

2013). Mycoplasma sp. is a bacteria that infects 

the blood and is called hemotropic mycoplasma 

or haemoplasma (Korman et al., 2012; Senthil et 

al., 2014). Haemotropic mycoplasma is a 

pleomorphic bacterium that infects erythrocytes 

by attaching to the surface of cells (Santos et al., 

2013; Fernandes et al., 2022). Mycoplasma sp. is 

a species of haemotropic mycoplasma that was 

previously classified as a rickettsiae organism 

because it is an obligate parasite, small in size, 

attached to erythrocytes, and transmitted by 

arthropods (Tasker, 2010). Mycoplasma sp. 

infection is an acute disease that often causes 

hemolytic anemia in immunocompetent cats or 

what is often called feline infectious anemia (FIA) 

(Barker and Tasker, 2013; Barker, 2019). 

Transmission of Mycoplasma sp. can occur 

through flea bites, vertical transmission, blood 

transfusions, and direct contact from infected to 

healthy cats (Senthil et al., 2014). 

Ctenocephalides felis infestation is a potential 

vector for transmitting infections in cats (Tasker, 

2020). Male cats with the rearing method released 

freely in the environment have a higher risk of 

being infected with Mycoplasma sp. (Silaghi et 

al., 2014). 

Cats infected with Mycoplasma sp. are often 

characterized by weakness and fever. Some 

infected cats will show pica symptoms which are 

characterized by the habit of eating non-food 

items including feces to increase their body's 

mineral needs (Senthil et al., 2014). Pica 

symptoms arise because anemia causes hypoxia 

in the liver, resulting in impaired liver function 

which causes cats nutritional deficiencies 

(Wulansari et al., 2014). Mazaheri et al., (2014) 

reported that cats infected with Mycoplasma sp. 

show clinical symptoms such as weakness, 

anorexia, and increased body temperature. On 

physical examination, the mucosa was observed 

to be pale to jaundice. On routine hematological 

examination, anemia was observed. On blood 

smear examination, it was observed that 

haemoplasma organisms were attached to the 

peripheral part of the erythrocytes. Mycoplasma 

sp. can cause death in infected cats if not treated 
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immediately (Senthil et al., 2014). Mycoplasma 

sp. is ring-shaped cocci with small sizes (0,51,0 

µm) or rods (Vedyaykin et al., 2019), sometimes 

forming short chains consisting of 36 organisms 

(Sykes, 2010). Cats infected with Mycoplasma sp. 

produce moderate to severe anemia. Infected cats 

generally show fluctuations in organisms during 

the infection period with a dramatic decrease in 

hematocrit (Lappin, 2018). 

The incidence of haemoplasmosis infection 

has been widely reported in several countries. 

Haemoplasmosis cases in Bangkok were reported 

positive in as many as 38,05% of 473 samples in 

semi-domestic cats (Do et al., 2020). Sarvani et 

al. (2018) reported that 17,2% of 373 cats were 

infected with one or more haemoplasm species in 

Northern Serbia. Haemoplasmosis cases in Brazil 

were reported as positive in as many as 21,40% of 

369 samples (Santos et al., 2014). Do et al. (2020) 

stated that the prevalence of haemoplasma 

infection is generally higher in tropical countries 

because it supports the development of arthropods 

as vectors of transmission. The incidence of this 

disease in Indonesia has not been widely reported. 

The study was reported on haemoplasma 

infection in a mixed cat with hypoalbuminemia in 

Yogyakarta. 

 

MATERIALS AND METHODS 

 

Samples 

A male mixbreed cat, 2 years old, weighing 

3 kg, cream hair color, has been castrated and 

evaluated at the Clinic of the Department of 

Internal Medicine, Faculty of Veterinary 

Medicine, Universitas Gadjah Mada. Based on 

the anamnesis revealed that the cat is thin, there is 

a runny nose and eyes, sneezing frequently, hair 

loss, and decreased appetite. 

 

Physical and Laboratory Examination 

Physical examination was carried out to 

determine abnormalities that occurred in the case 

cat through systematic inspection, palpation, 

auscultation, and percussion. Laboratory 

examinations consist of routine hematology and 

blood chemistry examinations as well as blood 

smear examinations which aim to confirm the 

diagnosis of the disease and consider the 

management therapy. 

 

Diagnosis and Prognosis 

Based on the history, clinical symptoms, 

results of routine hematological examination, 

albumin and total plasma protein levels, and 

blood smear examination, the cat was diagnosed 

as suffering from Mycoplasma sp. infection with 

fausta prognosis. 

 

Therapy 

Cats were administered long-acting 

Oxytetracycline injection therapy (Sanbe, 

Indonesia) (dose of 20 mg/kg BW 

intramuscularly, with repetition every 3 days for 

2 weeks), Ivermectin injection (Merial Saude 

Animal Ltda., Brazil) (dose of 0,024 mg/kg BW 

subcutaneous), Dexamethasone sodium 

phosphate (dose of 1 mg/kg orally for 7 days), 

Hematodin injection (Romindo, Indonesia) (dose 

of 10 mg/kg BW intramuscularly), 

Chlorpheniramine maleate (dose of 2 mg/kg 

orally for 7 days), Cendoxitrol eye drops (Cendo, 

Indonesia) (dose of 1 drop), and infusion of 20% 

human serum albumin (CSL Behring GmbH, 

Germany). Cats were treated with 20% human 

serum albumin infusion to improve the condition 

from hypoalbuminemia. 

 

RESULTS AND DISCUSSION 

 

The results of the physical examination are 

presented in Table 1 and Table 2. Based on the 

lymph node evaluation, revealed that mandibular, 

retropharyngeal, and parotid lymph nodes were 

swollen. Pain responses were observed when 

palpating the neck and head. We also reported a 

cat with a body condition scoring level 1. 

Based on the routine hematology 

examination using a Hematology Analyzer 

machine (Licare CC-3200, PT. Aerocom Global 

Sejahtera, West Jakarta, Indonesia) showed that 

the cat had normochromic normocytic anemia, 

leukocytosis, neutrophilia, eosinophilia, 

lymphocytosis, and monocytosis. 

Based on the albumin and total plasma 

protein levels showed that the cat had 
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hypoalbuminemia (Table 3). The results of the 

blood test showed that the cat was infected with 

Mycoplasma sp. and the formation of Howell's 

jolly bodies, anulocytes, and neutrophils was 

observed (Figure 1). On the seventh day, another 

blood test was performed and the revealed that the 

infection was Mycoplasma sp. had decreased 

(Figure 2). However, therapy was continued to 

ensure negative results on the further blood test. 

Based on the physical examination showed 

clinical symptoms in the form of anemic 

conjunctiva, conjunctivitis, mucoid discharge in 

the eyes and nose, anemic gums with capillary 

refill time (CRT) of more than 2 seconds, fever, 

weakness, and decreased appetite. Similar clinical 

signs were also reported by Torkan et al., (2013) 

which included weakness, depression, anorexia, 

decreased body weight, intermittent fever, pale 

mucous membranes, as well as anemia to jaundice 

and splenomegaly. Clinical signs are generally 

less pathognomonic and depend on the stage of 

the disease and the rate of development of anemia 

in infected animals (Torkan et al., 2013). On the 

skin and hair observation, C. felis and Lynxacarus 

sp. infestation were found. C. felis infestation in 

cats can act as a haemoplasma vector (Tasker et 

al., 2018; Do et al., 2020). The blood evaluation 

indicates that the cat has chronic inflammation 

due to bacterial and parasitic infections, which is 

followed by anemia (O'Rourke, 2022). 

Jabbar and Amery (2020) reported that cats 

suffering from haemoplasmosis showed 

normochromic normocytic anemia. Anemia is a 

condition where the number of erythrocytes, 

hemoglobin, or both in the blood circulation 

decreases (Damian et al., 2021). Anemia can be 

caused by infectious or non-infectious agents 

(Utama et al., 2008). Ikram et al. (2012) declared 

that normochromic normocytic anemia occurs 

due to depression of erythrogenesis which can be 

caused by chronic inflammation, nephritis with 

uremia, endocrine deficiency, neoplasia, bone 

marrow hypoplasia due to blood parasites, and 

acute bleeding (Salasia and Hariono, 2010). 

Fernandes et al. (2022) declared that Mycoplasma 

sp. is a pleomorphic bacterium that attaches to the 

surface of red blood cells, causing hemolytic 

anemia by inhibiting extravascular erythrocytes 

via the mononuclear phagocyte system and 

intravascular lysis in various pathways, either 

through direct damage to the cell membrane, and 

increased osmotic fragility (Wulansari et al., 

2014). This statement is supported by Santos et al. 

(2013) which states that parasites attach to the 

erythrocyte membrane, causing hemolysis and 

anemia due to intermittent parasitemia. 

On blood smear examination, the formation 

of Mycoplasma sp., Howell's jolly bodies, 

neutrophils, and anulocytes were observed. 

Mycoplasma sp. infestation on a blood smear it 

appears as a small organism with dark stains on 

the periphery of the cells (Sykes and Tasker, 

2013; Senthil et al., 2014). Howell's jolly bodies 

are core remains that will appear in the form of 

refractile objects, either singly or in groups. 

Howell's jolly bodies generally appear as bluish 

spherical or round formations and will increase in 

anemic conditions. Anulocyte formation was 

observed as a result of low hemoglobin content, 

which is characterized by the appearance of a 

large pale area in the middle of the erythrocyte 

(Salasia and Hariono, 2010). Farres et al. (2015) 

stated that the formation of Howell's jolly bodies 

appears when there is an increase in the 

erythrogenesis process. 

Mycoplasma sp. infection is associated with 

the occurrence of regenerative anemia (Bergmann 

et al., 2016) and hemolytic anemia during the 

acute phase of infection (Tasker, 2010). 

Regenerative anemia generally develops after 

blood loss or hemolysis of red blood cells (Ishak 

et al., 2007). Hemolytic anemia is related to the 

process of massive destruction or shortening of 

the lifespan of erythrocytes by various diseases 

including blood parasites, bacterial, and viral 

infections, chemical agents, plant poison 

intoxication, and metabolic diseases. In blood 

parasitic infections, inclusions or parasites are 

generally observed in erythrocytes, namely 

infections by anaplasma and haemoplasma 

(Salasia and Hariono, 2010; Tasker, 2010). A 

similar statement was declared by Dharmawan 

(2002) that hemolytic anemia can be caused by 

leptospira bacteria, parasites anaplasma, 

haemoplasma, and trypanosoma, as well as 

metabolic consequences. Based on this analysis,  
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Figure 1. (A) Cat signals before therapy. Conjunctivitis, anemic mucosa, and eye and nose discharge 

                  were reported. (B) Cat signals at 7 days after therapy. It was reported that the cat's   

     conjunctiva improved. 

 

  
Figure 2. (2.1) Blood smear examination before therapy and (2.2) at 7 days after therapy.  

(A) Mycoplasma sp. infection in erythrocytes characterized by the formation of   

Howell's jolly bodies (red circles), (B) Anulocyte, (C) Neutrophils (1000x 

magnification). 

 

Table 1. Praesens status data 

Evaluation Results Reference* Information 

Rectal temperature (C) 39,3 37,839,5 Normal 

Heartbeat frequency (times/minute) 152 130140 Increase 

Pulsus frequency (times/minute) 156 130140 Increase 

Respiratory frequency (times/minute) 24 2030 Normal 

Capillary refill time (CRT) > 2 seconds < 2 seconds Increase 

           *Reference: (Plumb, 2008). 
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Table 2. Physical examination report 

Evaluation Results 

Body weight  3,1 kg 

Heart rhythm Regular  

Respiratory rhythm Regular  

Eye mucosa The left eye mucosa was red; 

The right eye mucosa was pale pink; 

Reported mucoid discharge, especially in the left eye 

Eye pupil response Normal  

Nose Mucopurulent discharge was reported 

Ear Found Otodectes sp. 

Gums/tongue/teeth Pale gums; no ulcers were found 

Skin turgor Dehydration 

Skin and hair Ctenocephalides sp. and Lyncaxarus sp. were found 

 

Table 3. Evaluation of routine hematology, albumin levels, and total protein 

Variables Value Interpretation Reference* 

Hemoglobin (g/dL) 6,4 Decrease 8,6–16,0  

Hematocrit (%) 20,1 Decrease 28,0–47,0  

Leukocytes (103/mm3) 42,1 Increase  3,7–20,5  

Platelets (106/IU) 419 Normal 160–660 

Erythrocytes (106/IU) 4,35 Decrease 5,8–11,0  

MCV (fL) 46,2 Normal  37,7–50,0 

MCH (pg) 14,7 Normal 12,3–17,2 

MCHC (%) 

Albumin (g/dL) 

Total rotein (g/dL) 

Leukocyte Differential 

31,8 

2,6 

7,9 

Normal  

Decrease  

Normal 

31,1–36,0 

2,8–3,9 

5,9–8,4 

Neutrophils (103/mm3) 28,8 Increase  1,3–15,7 

Basophil (103/mm3) 0,0 Normal  0,0–0,1 

Eosinophils (103/mm3)  1,7 Increase  0,0–0,8 

Lymphocytes (103/mm3) 8,7 Increase  1,0–7,9 

Monocytes (103/mm3) 2,9 Increase 0,0–0,9 

                     *Reference: (Plumb, 2008). 

 

the presence of Mycoplasma sp., neutrophils, 

Howell's jolly bodies, and anulocytes were 

observed, so the cat, in this case, was strongly 

suspected of haemoplasmosis infection. 

Therapy with tetracycline and 

fluoroquinolone antibiotics is effective in 

reducing the number of Mycoplasma sp. 

organisms in the blood. In this case, the cat was 

treated with long-acting oxytetracycline at a dose 

of 20 mg/kg BW intramuscularly and repeated 

every 3 days for 2 weeks. Ameldev and Tresamol 

(2017) reported that Oxytetracycline 

hydrochloride at a dose of 25 mg/kg BW 

intramuscularly repeated 3 days for 7 days and 

subcutaneously for 2 weeks is effective as a 

therapy for haemoplasmosis infection. 

Administration of Doxycycline (dose of 10 mg/kg 

BW orally) is generally preferred as long-term 

therapy for up to 8 weeks in cats suffering from 

haemoplasmosis. Administration of Doxycycline 

has been reported to produce side effects in the 

form of vomiting, irritation of the esophageal and 

stomach mucosa (Affolter et al., 2017). Senthil et 

al. (2014) reported that administering 

Doxycycline at a dose of 510 mg/kg BW and 

vitamin B12 at a dose of 50 mg/kg BW for 7 days 

improves cat condition. Pradofloxacin 

preparations have similar effects to doxycycline 

but Pradofloxacin is more effective given as long-

term therapy than Doxycycline (Sykes and 

Blondeau, 2014; Tasker et al., 2018). 

Enrofloxacin at a dose of 5 mg/kg BW for 14 days 

can be given if Doxycycline cannot be tolerated 

(White and Reine, 2009). Tasker (2010) declared 



Jurnal Medik Veteriner Putu Devi Jayanti, et al 

 

 J Med Vet 2023, 6(2):288296. pISSN 2615-7497; eISSN 2581-012X | 293 
 

that anemia caused by infection with Mycoplasma 

sp. occurs due to immunomediation therefore 

corticosteroids are recommended as supportive 

therapy. The combination of steroid preparations 

and Doxycycline is effectively used as therapy for 

Mycoplasma sp. infections in cats (Tasker, 2010). 

Sykes (2013) reported that Marbofloxacin was 

effective as a therapy for Mycoplasma sp. 

infection and does not cause retinal degeneration. 

Human serum albumin 20% is a commercial 

human serum albumin with a solution containing 

200 g/dL of total human plasma protein, where 

100 ml of the solution contains at least 19,2 g/dL 

of human albumin (CCPI, 2008). Human serum 

albumin solution helps bind free fatty acids, helps 

the efficacy of administering drug and electrolyte 

therapy, and helps the process of eliminating free 

radicals at the site of inflammation (Jayanti et al., 

2019; Bihari et al., 2020). Infusion of 20% human 

serum albumin is an effective supportive therapy 

used to increase plasma albumin levels so that it 

can support the causative and symptomatic 

therapy process (Vigano et al., 2010; Merthayasa 

et al., 2019). The dose of 20% human serum 

albumin was derived from the calculations used in 

Hackner's (2012) study as follows, Albumin 

deficit = 10 x (target albumin level – albumin 

level) x BW x 0,3. 

Human serum albumin 20% is diluted with 

sodium chloride 0,9% in a ratio of 1: 9. Human 

serum albumin 20% infusion is given 

intravenously in a single dose over 46 hours. 

Blood sampling was carried out after infusion of 

20% human serum albumin and showed an 

increase in plasma albumin levels. Similar results 

were reported by Jayanti et al. (2019) who 

declared that human serum albumin infusion is 

safe for use in cats and is effective in increasing 

plasma albumin levels. The application of 

albumin therapy in hypoalbuminemic animals 

aims to increase drug and electrolyte delivery, as 

well as the potential for free radical scavenging 

processes at the site of inflammation (Mazzaferro 

et al., 2002; Horvathy et al., 2017). 

After the recovery period, cats improving 

from haemoplasmosis are latent carriers of 

Mycoplasma sp. (Sykes, 2010; Vergara et al., 

2016). To avoid the recurrence of infection or 

horizontal spread of infection, education is carried 

out for owners to overcome ectoparasite 

infestations, maintain the cleanliness and health 

of pets, and clean the environment (Tasker, 2010; 

Islami et al., 2018). Rearing methods that are not 

released into the environment can prevent 

transmission of infection (Do et al., 2020). Before 

carrying out a blood transfusion, cats must be 

screened again to prevent accidental transmission 

from asymptomatic carrier cats (Tasker et al., 

2018; Purnomo et al., 2022). 

 

CONCLUSION 

 

The diagnosis of haemoplasmosis infection 

in cats can be confirmed based on a decrease in 

erythrocyte and hematocrit levels. In addition, the 

blood smear examination revealed the presence of 

Mycoplasma sp. Administration of dose of 20% 

human albumin plasma infusion therapy was 

effective in increasing plasma albumin levels and 

its compatible with cats. Administration of long-

acting Oxytetracycline at a dose of 20 mg/kg BW 

intramuscularly for 2 weeks reported an 

improvisation during recover period. It is 

necessary to monitor and evaluate health reports 

during the recovery period. It is recommended to 

implement good maintenance management by 

ensuring the cleanliness of the maintenance 

environment. 
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