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Hemotrophic Mycoplasma Infection in Cats and Dogs
Clinical Presentation, Diagnosis, and Treatment
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Three Feline Hemoplasmas
Three distinctly different hemotrophic mycoplasmas have been identified in cats. These red cell parasites were classified as rickettsia in the genera Haemobartonella and Eperythrozoon for many years.  However, the results of sequencing studies indicate they are mycoplasma.  Thus, the parasites were moved to the genus Mycoplasma. Species names often include the prefix “haemo-” (e.g., Mycoplasma haemofelis) to identify these unique mycoplasmas that attach to erythrocytes while new, incompletely described taxa are given a Candidatus designation. Hemoplasmas have been proposed as a general name for these organisms. 

Differences between the three feline hemoplasmas in regard to their diagnosis, response to antibiotic treatment, and the potential for transmission (vector-borne, interspecies, and blood transfusion) will be summarized in this talk.  

Mycoplasma haemofelis

In experimentally infected cats, M. haemofelis is frequently found to result in a severe hemolytic anemia.  This disease is known as Feline Infectious Anemia (FIA). However, an association with anemia is not always found in cats that are naturally infected.  It is believed that this discrepancy is due to differences in the cat population being sampled.  Thus, if the study population consists of sick cats having clinical signs suggestive for a hemoplasma infection (fever and anemia, particularly regenerative anemia) the prevalence of M. haemofelis infection is high as these cats are likely to have acute disease.  On the other hand, if the study population is all cats admitted to the hospital, healthy cats as well as those having sundry illnesses, the prevalence of M. haemofelis infection is much lower.  Nonetheless, M. haemofelis is a significant, primary pathogen in cats.  Without appropriate treatment, up to one third of the cats with an acute M. haemofelis infection die as a result of severe anemia. Cats that recover from acute infection often remain chronically infected, perhaps for life.

Candidatus Mycoplasma haemominutum

Cats that are infected with Candidatus M. haemominutum often show no clinical signs and anemia, if present, is mild.  Although the packed cell volume declined during the course of experimental infection in one study, it never fell below the established reference interval.  It is well recognized that coinfection with Candidatus Mycoplasma haemominutum and FeLV or other diseases may result in significant anemia. For the most part, prevalence studies have failed to show any association between natural infection and anemia in Candidatus M. haemominutum infected cats.  A cat that is chronically infected with Candidatus M. haemominutum, it is not protected against M. haemofelis infection.

Candidatus Mycoplasma turicensis


Candidatus M. turicensis is pathogenic in cats, causing a moderate to severe hemolytic anemia.  As with M. haemofelis and Candidatus M. haemominutum, concurrent retroviral infections and immunosuppression are associated with more severe disease manifestations. Infections have been documented in Switzerland, the United Kingdom, the United States, South Africa, Australia, and Brazil.  The prevalence of this hemoplasma in domestic cats tends to be slightly higher than that of M. haemofelis but less than that of Candidatus M. haemominutum.  

Clinical Signs and Treatment

The clinical signs of feline hemoplasmosis depend on the species involved, the stage of the infection (acute or chronic), whether the infection is primary or secondary to another disease, stress, or immunosuppression, and how rapidly the anemia develops.  The most common clinical signs of acute infection are anorexia, lethargy, weight loss and dehydration.  Anemia is commonly seen with acute M. haemofelis infections, but is a less consistent finding with Candidatus M. haemominutum.  Two tables are shown below for comparing the 3 feline hemoplasmas and summarizing the drugs and dosages for treatment of disease.  
Two Canine Hemoplasmas

Mycoplasma haemocanis (formerly Haemobartonella canis)39,44 is the causative agent of hemotrophic mycoplasmosis in dogs.  It has a distinct morphology, often forming long chains that extend across the surface of affected erythrocytes.  A second haemoplasma, ‘Candidatus Mycoplasma haematoparvum’, is a smaller canine hemoplasma. This parasite is only about 0.3um in diameter and can be easily missed. They usually occur singly with 1 to 4 cocci per red blood cell or in doublets.
Unless other diseases are also present, clinical signs are rarely apparent in nonsplenectomized dogs infected with M. haemocanis or ‘Candidatus Mycoplasma haematoparvum’. They do not become anemic and are detected only by using sensitive PCR techniques.  Chronic M. haemocanis infections appear to be common in kennel-raised Beagle dogs.  There is a strong possibility, if not a strong probability, that these subclinical infections might have a confounding affect on experimental results.  Splenectomized dogs that are infected with M. haemocanis become listless and develop pale mucous membranes as the anemia progresses.  Thus, if an anemia develops or becomes worse in a dog after splenectomy, a blood smear must be closely inspected!! 

Experimental studies evaluating therapy for canine hemotrophic mycoplasmosis have been limited. Blood transfusions should be administered when the anemia is considered life-threatening. Orally administered oxytetracycline is reported to be effective in treating M. haemocanis infections (see Table 29-3). Dogs that recover from hemotrophic mycoplasmosis probably have latent infections. Data is not available for the need or efficacy of treatment of ‘Candidatus M. haematoparvum’ infection in dogs.

Prevention of Hemoplasma Infections

Elimination of blood-sucking arthropods (fleas, ticks, etc.) from dogs and cats is recommended because they have been implicated in transmission of hemoplasmas. The best way to prevent iatrogenic transmission in cats and dogs is by testing all blood donors using PCR-based tests.
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	SPECIES
	Mycoplasma haemofelis
	Candidatus

Mycoplasma haemominutum
	Candidatus

Mycoplasma

turicensis

	Synonyms
	Large variant

Haemobaratonella felis

Ohio strain, Florida strain,

Oklahoma strain, Illinois strain


	Small variant

Haemobartonella felis

California strain, Birmingham strain


	Switzerland variant

Zurich strain

	Morphologic findings
	Common in blood films

Coccoid in thick smears

Ring and rod in thin areas. May have 10 or more organisms per RBC and may forms chains and have ring forms. 
	Rare in blood films, stain lightly

Small rods and coccoid forms.  One to 4  parasites per individual RBC and overall parasitemia of 25% to 50%.  
	Not seen, molecular characterization only

	Clinical illness
	Mental depression, fever, anemia, dehydration, hepatosplenomegaly, lymphadenomegaly, icterus, dyspnea
	Minimal or absent; co-factors involved with more severe anemia
	Mild to severe anemia in experimentally infected cats; co-factors involved in anemia in naturally infected cats


	

	Drug Dosages for Canine and Feline Hemotrophic Mycoplasmosis

	 DRUG
	SPECIES
	DOSEa (mg/kg)
	ROUTE
	INTERVAL (HOURS)
	DURATION (DAYS)

	Tetracycline
	Dog
	20
	PO,IV
	8
	21

	Oxytetracycline
	Dog
	20
	PO,IV
	8
	21

	Doxycycline
	Dog
	10
	PO
	24
	21

	Doxycycline
	Cat
	5
	PO
	12
	21

	Enrofloxacin
	Cat
	5-10b
	PO
	24
	14

	Prednisolonec
	Dog, cat
	1-2
	PO
	12
	prn

	PO, By mouth; IV, intravenous; prn, as needed.

	aDose per administration at specified interval.

	bDosages at a level of > 5mg/Kg/day may cause retinotoxicity in cats and should be used with caution.

	cValue of glucocorticoids is not substantiated. Cats with experimental disease have responded to therapy with tetracyclines alone.

	


