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In this issue’s paper Fry and colleagues have described 
protozoal microorganisms that they found in periph-
eral blood drawn from several patients suffering from 
chronic illnesses, such as: lupus erythematosus, chronic 
fatigue syndrome, fibromyalgia, multiple sclerosis, amyo-
trophic lateral sclerosis and arteriosclerosis [1]. Of note, 
these protozoa – although genetically related to already 
known organisms, primarily of aquatic origin – probably 
represented new species that have never been previously 
described. Moreover, they seemed to form biofilm com-
munities in the bloodstream. Of course, this intriguing 
finding should be confirmed by independent researches, 
and protozoa described in this paper should be revealed 
in more patients (actually, in this preliminary report only 
a  single case of each disease has been portrayed). Still, 
there are several potential breakthroughs in our under-
standing chronic incurable human diseases, providing 
that other scientists would also demonstrate such bio-
film-forming protozoa in the patients’ blood.

Firstly, bacterial and fungal biofilms are recognized 
important players in human pathology. In cases where 
the bacteria or fungi succeed in forming a  biofilm, the 
infection often becomes difficult to treat and will develop 
into a chronic state. On the contrary, much less is known 
about protozoal biofilms. Some of them can form a bio-
film in vitro [2], yet protozoal biofilm have not yet been 
described in the human blood. 

Secondly, although protozoa described by Fry and 
colleagues can be of minor clinical relevance for their 
human hosts, a  pathological role of these microorgan-
isms cannot be ruled out. The strongest body of evidence 
supporting a hypothetical protozoal infection as a cause 
of the disease comes from the research on multiple scle-
rosis. Actually, the very idea that multiple sclerosis could 
be triggered by an infectious microorganism is not new 
and there are important data supporting the role for such 
a factor involved [3-6]. But – of as yet – not a single micro-
organism meeting the criteria of a  causative factor has 
been identified. Until now, the researchers have primarily 
examined viruses. Others suggested a role for several bac-
terial species (e.g. Chlamydia pneumoniae) – similarly, 
with inconclusive results. What is new and promising in 
the Fry’s and colleagues strategy is the focus at a different 
class of microorganisms, namely the protozoa. Potential 
pathological role of not yet identified protozoal parasite 

has already been suggested, since epidemiological and 
clinical features of multiple sclerosis point toward such 
microorganisms as a causal factor of the disease [7]. Yet, 
it should be remembered that standard tissue staining 
and other routine laboratory techniques may be inade-
quate to reveal many protozoa [8, 9]. Thus, a search for 
protozoa using metagenomic essays and novel staining 
laboratory techniques seems very promising [10, 11]. 
In multiple sclerosis patient described in this paper, Fry 
and colleagues revealed a protozoan genetically related to 
Ochromonas sp., mixotrophic (thus, a parasitic species in 
this group should not be a  surprise) unicellular golden 
algae. Of note, it is known that kindred protozoa: tryp-
anosomes evoke autoimmune diseases in humans and 
animals through cross-reactivity between antigens of the 
parasite and those of the host [12, 13]. It is commonly 
believed that multiple sclerosis develops as the result of 
autoimmune reaction against central nervous system 
myelin antigens, but a  trigger of such an autoimmuni-
ty remains elusive. Interestingly, research has revealed 
myelin-like structures in Ochromonas danica cells [14]. 
It is tempting to speculate that in a case of infection by 
a  similar protozoan, immune cross-reactivity between 
the myelin-like antigen derived from the protozoan and 
myelin proteins of the brain can develop, finally resulting 
in chronic neurologic autoimmune disease. 

There is also another fact supporting a potential role 
for protozoa in the pathogenesis of multiple sclerosis. 
These patients present with high prevalence of structural 
abnormalities of the extracranial veins draining the cen-
tral nervous system (the so-called chronic cerebrospinal 
venous insufficiency), usually adjacent to the junction of 
the internal jugular veins with the brachiocephalic veins. 
Of note, this is also the area of termination of the thorac-
ic and right lymphatic ducts. Thibault has hypothesized 
that these anatomical relationships between the lymphat-
ic and venous systems may allow a secondary spread of 
an infectious agent of multiple sclerosis through the lym-
phatic system and lead to infective phlebitis in the area 
of the jugular valve [15]. Although chronic cerebrospinal 
venous insufficiency in multiple sclerosis patients is usu-
ally discussed in terms of anatomical abnormalities of the 
jugular valves [16] an IVUS study has already described 
intraluminal “hyperechoic filling defects” in the area of 
the jugular valve in patients with multiple sclerosis [17]. 
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Most likely, these structures were not thrombi, since no 
thrombi were detected by any of the venography studies. 
One explanation of this phenomenon could be that these 
artifacts represented separate regions of static blood [18]. 
But it could also be that actually these flow abnormalities 
resulted from biofilm streamers [19] formed by protozoa 
found by Fry and colleagues. Moreover, hypoxemic con-
ditions in such a  diseased vein may favor chronic pro-
tozoal infection through hypoxia-driven impairment of 
human immune cells [20].

Regarding other chronic diseases examined by the 
Authors, current evidence supporting potential role for 
protozoa in their pathogenesis is rather slim, yet such 
a  role cannot be ruled out. Considering that all these 
chronic diseases are incurable and their cause is unclear 
(even in the case of arteriosclerosis), we await confirma-
tion of the research released in this issue of Phlebological 
Review by other independent groups. 
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