
Reply: Potential risk associated with direct modulation
of the gut flora in patients with heart failure

We thank Chun Liang and colleagues for their comments on
the design of the GutHeart trial1,2, but disagree with their
assertations regarding the potential risk associated with
direct modulation of the gut flora. The authors refer to a
recent study in which 28 patients with brain fogginess were
compared with eight patients without brain fogginess.3 The
results of this study suggest that discontinuation of
probiotics improves the symptoms of brain fogginess and
reduces the incidence of small intestinal bacterial over-
growth and D-lactic acidosis. However, the probiotics taken
by the patients with brain fogginess belonged to the
bacterial kingdom.

Bacteria belonging to the Lactobacillus genus and some
from the Bifidobacterium genus are important lactic acid
producers, unlike the yeast Saccharomyces boulardii. In
order to increase their lactic acid production, these yeasts
need to be genetically modified,4–6 which is not the case
of Saccharomyces boulardii CNCM I-745 used in the
GutHeart trial. The deleterious effects of the bacterial
probiotics described by Rao et al. therefore cannot be
extended to the strain of Saccharomyces boulardii used in
the GutHeart trial.

There is no evidence to suggest that small bowel bacterial
overgrowth is induced by Saccharomyces boulardii. Con-
versely, two clinical studies7,8 performed in paediatric patients
with short bowel syndrome showed that Saccharomyces
boulardii improved clinical symptoms and reduced bacterial
overgrowth.9 To reduce the risk of dysbiosis further, disorders
of the bowel, such as short bowel syndrome, are an exclusion
criterion in the GutHeart trial.

Liang et al. question the use of Saccharomyces boulardii in
patients with gastrointestinal dysmotility, such as the one
seen in patients with heart failure. Indeed, Saccharomyces
boulardii is prescribed for treating and preventing diarrhoea,
which is associated with increased bowel motility.10 However,
this probiotic was also shown to improve motility reductions
induced by stress11 and HSV-1 infection.12

Liang and colleagues are concerned that Saccharomyces
boulardiimight colonize the small bowel. However, the probi-
otic drug used in the GutHeart trial does not permanently

colonize the gastrointestinal tract, and it is rapidly eliminated
from the gut after the last intake.13–16

Finally, we fully agree that patient safety is critical in a
proof-of-concept study, and all patients included in the
GutHeart trial are closely monitored. Detailed safety data
are registered and successively analysed. We will publish
safety data. We biobank serum, plasma, and faecal samples
for subsequent analysis of markers of dysbiosis and disease
severity, as well as metabolic aspects of gut microbial
functions. With subject enrolment almost complete, we still
have not observed signs or symptoms of dysbiosis,
lactacidosis, or cerebral dysfunction.

Liang and colleagues question the use of echocardiography
for measuring the primary endpoint. Current guidelines
recommend implanting intracardiac defibrillators in patients
with heart failure and a left ventricular ejection fraction
<35%. In contemporary cohorts of optimally treated patients
with heart failure and reduced ejection fraction, MRI
therefore cannot be used for accurate determination of left
ventricular volumes and ejection fraction. Power calculations
for the GutHeart trial were based on standard deviations
from repeated echocardiograms performed at Oslo University
Hospital.

We hope this letter meets the major concerns raised about
the potential risks of direct modulation of the gut flora in pa-
tients with heart failure. We appreciate the interest Liang and
colleagues have shown towards our study and the opportu-
nity to discuss their concerns.
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