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Discussion:
A small number of papers have addressed the issue of BG derived from bacterial sources and its potential to confound serum BG-assisted
diagnosis of invasive fungal disease (IFD). In recent years, strains of Pseudomonas aeruginosa have been described by Dutch investigators
as being able to synthesize BG and to cause elevated serum levels1. The same study reported a similar finding for a strain of Streptococcus
pneumonia. BG production in certain bacteria has been observed at the level of extra-cellular polysaccharide 2 (EPS) and
in the periplasmic space where it is termed osmoregulatory periplasmic glucan (OPG)3. The OPGs are typically cyclic polymers comprised
of 12-16 glucose units linked by either (1g3)-b or (1g2)-b linkages.4 With the above-listed notable exceptions, the majority of bacterial
strains which produce BG are not usually pathogenic. The bacteria reported to produce BG in their EPS include the following: Alcaligenes
faecalis var. myxogenes, Agrobacterium spp., Rhizobium japonicum, and S. pneumoniae Type 37. Certain probiotic microorganisms have
also been characterized as producing BG including strains of Lactobacillus plantarum and Pediococcus parvulus5. Biological roles for these
BGs vary. The phosphoglycerol-substituted extracellular cyclic BG of P. aeruginosa has been implicated in aminoglycoside antibiotic
resistance.6 It has also been determined that micafungin, one of the echinocandin class of antifungal antibiotics, can inhibit the formation
of biofilm in some strains of P. aeruginosa.7
While the potential for a narrow spectrum of pathogenic bacteria to provide positive serum burdens of BG appears to exist, published
data to date is decidedly mixed. Recently Held et. al. presented data evaluating the serum BG levels of 100 bacteremic patients. In this
report, the specificity of BG testing for bacteremics was 81.0% and the average serum BG burden for bacteremic and non-bacteremic
patients was 17 pg/mL and 21 pg/mL, respectively.8 Metan and co-workers examined the potential for bacteremia-induced
false positives in 83 episodes of bacteremia in 71 patients.9 Fourteen of the patients had serum BG values that were positive. Detailed
investigation revealed that 13 of 14 patients met EORTC-MSG criteria (2008) of proven (2), probable (4), or possible (7) invasive fungal
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disease (IFD). In the single patient that was not suspected of having IFD, the serum BG value was 126 pg/mL and the next day’s sample
tested at 26 pg/mL, suggesting a possible non-IFD source of the positivity. The authors concluded that a careful analysis of host and
clinical factors were required in evaluating positive serum BG in the context of bacteremia.
A very recent communication by Koya et. al. presents data indicating that 6 of a series of 47 P. aeruginosa bacteremia patients presented
elevated serum BG levels.10 Interestingly, a preliminary finding showed a pattern of rising pro-calcitonin levels preceding rising BG levels
in the case of fungal infection whereas the respective levels rise more or less simultaneously in the case of P. aeruginosa infection.
Although the data are preliminary and observed in a small number of patients, the authors suggest that this pattern might allow fungal
infection to be distinguished from P. aeruginosa infection where longitudinal levels of both BG and procalcitonin are available.
The above-described information suggests that cases of bacteria-related beta glucanemia do occur but their numbers are low. Additional
studies are needed to characterize the occurrence frequency and to determine how best to differentiate these from beta-glucan elevation due to invasive fungal disease.”
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