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Abstract

Background: In the last decades, probiotics have been widely used as food supplements because of their putative
beneficial health effects. They are generally considered safe but rare reports of serious infections caused by bacteria
included in the definition of probiotics raise concerns on their potential pathogenic role in patients with particular
predisposing factors. Patients with hereditary hemorrhagic telangiectasia (HHT) are exposed to infections because of
telangiectasias and arteriovenous malformations (AVMs). We describe what is, to our knowledge, the first case of
infective endocarditis (IE) caused by Lactobacillus rhamnosus in a patient with HHT. A systematic review of the
relevant medical literature is presented.

Case presentation: A patient with HHT and an aortic bioprosthesis was admitted because of prolonged fever not
responding to antibiotics. The patient had a history of repeated serious infections with hospitalizations and
prolonged use of antibiotics, and used to assume large amounts of different commercial products containing
probiotics. Weeks before the onset of symptoms the patient had been treated with nasal packings and with
surgical closure of a nasal bleeding site because of recurrent epistaxis. A diagnosis of IE of the aortic bioprosthesis
was made. All blood coltures were positive for L. rhamnosus. The patients responded to a cycle of 6 weeks of
amoxicillin/clavulanate plus gentamicin. A systematic review of IE linked to consumption of probiotics, and of
infective endocarditis in patients with HHT was conducted. 10 cases of IE linked to probiotics consumption and 6
cases of IE in patients with HHT were found.

Conclusions: Consumption of probiotics can pose a risk of serious infections in patients with particular
predisposing factors. Patients with HHT can be considered at risk because of their predisposition to infections.
Prophylaxis with antibiotics before nasal packings in patients with HHT can be considered.
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Background
Probiotics are described as live microbial feed supple-
ments that beneficially affect the host animal by improv-
ing its microbial balance [1]. Many microorganisms are
considered probiotics, among these bacterial species of
Bifidobacterium, Lactobacillus, Streptococcus, Entero-
coccus and yeasts like Saccharomyces. Many of these mi-
croorganisms constitute part of the normal human flora.

Lactobacilli for example are normally present in the oral
cavity, ileum and colon and are the dominant microor-
ganisms in the vagina [2]; these are also the most widely
represented microorganisms in probiotics.
The use of probiotics is widespread. Traditionally,

in many countries they are consumed as fermented
dairy food products like yogurt. Moreover, in the last
two decades their use as food supplements has
greatly increased because of their putative beneficial
health effects (https://www.naturalproductsinsider.com/
articles/2016/09/the-new-market-profile-of-probiotics-
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consumption.aspx) [3]. Their use has also increased in
the healthcare setting, especially among patients with im-
paired intestinal integrity and chronic conditions or im-
munosuppression, like diabetes mellitus, chronic renal
failure, HIV infection, cirrhosis, neoplasia and organ
transplant [4–7].
Probiotics are generally considered safe. Rare infec-

tions involving lactobacilli or bifidobacteria have been
reported; however, the widespread use of probiotics in
the general population did not seem to determine an in-
crease of infections [8].
Hereditary hemorrhagic telangiectasia (HHT) or

Rendu-Osler-Weber disease is an autosomal dominant
disorder characterized by cutaneous telangiectasia, re-
current epistaxis and visceral arteriovenous malforma-
tions (AVMs) of the lungs, gastrointestinal tract, liver,
and brain. Because AVMs allow the direct communica-
tion between pulmonary and systemic circulation, pa-
tients with HHT are at higher risk for severe infections
like cerebral abscesses, septicemia, arthritis and osteo-
myelitis; among extracerebral infections, endocarditis is
very seldom reported. [9].
Hereby we report a case of infective endocarditis

caused by Lactobacillus rhamnosus in a patient with
HHT who was also a heavy consumer of probiotics, and
a review of the literature on similar cases. To our know-
ledge, this was the first case of infective endocarditis
caused by a probiotic strain in a patient with HHT.

Case presentation
A patient aged > 65 years, affected by HHT, was admit-
ted in March, 2017 to our Institute because of prolonged
fever not responding to antibiotics. The patient was the
first of 4 siblings; two of them were also affected by
HHT. In 2010 after a screening visit in a reference cen-
ter for HHT a screening for AVMs of the liver, lung and
brain was made with negative results. Apart from re-
peated episodes of epistaxis, often requiring specialist
ear, nose and throat (ENT) intervention, nasal packings
and laser coagulation, the patient’s medical history was
remarkable for repeated infections that required
hospitalization during the years. In 2011 the patient had
a spondylodiscitis with bacteremia caused by Streptococ-
cus mutans; in 2012 a febrile enteritis was diagnosed; in
2015 an aortic bioprosthesis was implanted because of
aortic insufficiency. In July, 2016 the patient was hospi-
talized for septic shock caused by Staphylococcus aureus
bacteremia. After this episode the patient was admitted
to an intensive care unit and, subsequently, had a pro-
longed stay in a long term care facility; during this stay
the patient had prolonged alterations in bowel move-
ments with intermittent diarrhea and therefore started
to take probiotics. The probiotics included seven differ-
ent commercial products containing different types of

bacteria and yeasts; three of these contained Lactobacil-
lus rhamnosus, which was also the last probiotic used by
the patient before the recent admission to our hospital.
In November, 2016 the patient was transferred from the
long term care facility to a medical ward because of
bacteremia caused by Streptococcus mutans, which
responded to a cycle of four weeks of IV antibiotics.
During this hospitalization the patient continued to have
alteration in bowel movements; repeated stool examina-
tions for Clostridium difficile, Salmonella, Shigella and
other enteric pathogens and a colonoscopy were nega-
tive. No obvious infectious foci were detected, and in
December, 2016 the patient was discharged at home.
Soon after discharge the patient was treated for recur-
rent epistaxis by an ENT specialist who performed laser
coagulation of a nasal bleeding site.
In March, 2017, before the admission to our hospital,

the patient, who continued to take probiotics, was
treated at home by his attending physician with oral cip-
rofloxacin followed by IM ceftriaxone for a week, be-
cause of episodes of fever and night sweats, without
improvement of symptoms. After 6 days of antimicrobial
treatment, fever and night sweats persisted together with
generalized fatigue and malaise and the patient was ad-
mitted to our hospital.
At admission the patient was febrile (37.9 °C) and as-

thenic; pulse rate was 87 bpm; blood pressure was 110/
70 mmHg. Skin examination revealed diffuse telangiecta-
sia of the head, trunk and arms but was negative for signs
of embolic phenomena. Cardiac examination revealed a 3/
6 diastolic murmur. C reactive protein was elevated at
7.46 mg/dL (normal upper value < 1); erythrocyte
sedimentation rate was 100 mm/h; white blood cells
were 4860/μl (neutrophils 72.5%, lymphocytes 16%);
hemoglobin was 9.0 g/dL and platelets were 218,000/μl;
albumin was 3.2 g/dL; blood chemistry, prothrombin time
and liver enzymes were within the normal range. Procalci-
tonin was 0.08 ng/mL, within the normal values. Serology
for Salmonella, Brucella, Coxiella burnetii, Mycoplasma,
Legionella was negative. Urine culture was also negative.
After three days of interruption of all antibiotics, three

sets of blood cultures were drawn. A transesophageal
echocardiogram reported an 11-mm endocarditic vege-
tation on the cuspids of the biologic prosthesis. Accord-
ing to Duke’s criteria [10], a diagnosis of infective
endocarditis was made. Empiric treatment with ceftriax-
one 2 g/day and gentamicin 3 mg/kg/day, both by IV
route, was started. Five blood cultures yielded gram
positive rods, that were identified as Lactobacillus
rhamnosus. This organism was sensitive to amoxicillin/
clavulanate and gentamicin but resistant to ceftriaxone;
it was also resistant to penicillin, vancomycin, merope-
nem, rifampin and trimethoprim/sulphamethoxazole
(see Additional file 1). The treatment was then modified;
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the patient was administered IV amoxicillin/clavulanate
2.2 g q8h plus IV gentamicin 3 mg/kg/day.
The clinical course was unremarkable with progressive

clinical improvement. The patient tolerated well anti-
biotic treatment. Renal functionality remained normal in
spite of prolonged administration of gentamicin. Repeat
blood cultures performed during hospitalization were
negative. Imaging of chest, abdomen, brain and spine
showed no signs of embolization. A transesophageal
echocardiogram performed after 5 weeks of treatment
showed disappearance of the vegetation and a function-
ing prosthesis. The patient was discharged after a total
of 6 weeks of treatment in good clinical conditions. At
6-month follow-up the patient was still in good health
with no clinical and laboratory signs of infection.
Case reports of infective endocarditis presumably

linked to consumption of probiotics, and of infective
endocarditis in patients with HHT, reported between
1 January 1997 and 31 August 2017 were identified
through a Medline search. We used the search terms
“endocarditis”, “probiotics”, “Lactobacillus”, “hereditary
hemorrhagic telangiectasia” and “Rendu-Osler”, and
limited the search to publications in English, French
and Spanish. Additional cases were identified from
the references of the retrieved articles.

Methods
Systematic review of the literature
We found a total of 10 cases of infective endocarditis ap-
parently linked to previous use of probiotics. We re-
trieved only 6 cases of infective endocarditis in patients
with HHT. The results are shown in Tables 1 and 2, re-
spectively [11–26].

Discussion
Endocarditis caused by probiotics and in patients with
HHT are both rare conditions and the case we present is
likely the result of different pathogenetic mechanisms
operating in a single patient.
In cases of sepsis or bacteremia caused by microorgan-

isms considered probiotics, mechanisms like bacterial
translocation from the gut or other alterations in the in-
tegrity of mucosal surfaces permitting passage of mi-
crobes in the bloodstream have been hypothesized. In a
series of 89 episodes of bacteremia caused by lactobacilli,
the majority of patients had severe underlying diseases,
with a predominance of gastrointestinal or hepatic neo-
plasia, and the mortality at 1 year was high (69%). In this
series, L. rhamnosus was the most frequent isolate
(53%); no cases of endocarditis were found [27]. In a
series of 73 endocarditis caused by lactobacilli, 63% of
patients had an underlying structural heart disease and
12% suffered from previous episodes of endocarditis.

Dental procedures were reported in 47% of cases, but con-
sumption of probiotics was reported only in 3 cases [28].
In our literature search of endocarditis associated with

probiotics use, we noticed that all patients had infections
caused by microorganisms belonging to the species
Lactobacillus. The majority of patients were not im-
munosuppressed, but instead had predisposing factors
for bacteremia, like alteration in gut mucosal integrity,
colonoscopy or teeth extraction. It is well known that in
such circumstances patient may develop bacteremia and
endocarditis caused by commensal microorganisms like
oral streptococci or saprophytic microorganisms of the
gut. The preponderance of Lactobacillus among infec-
tions caused by probiotics is interesting. It has been
shown that Lactobacillus rhamnosus strains isolated
from endocarditis possess the ability to aggregate plate-
lets, to bind collagen and fibrinogen, and to produce gly-
cosidases and proteases [29]. In an experimental study
using the rat model of experimental endocarditis aimed
at assessing the potential pathogenicity of probiotic and
clinical isolates of Lactobacillus rhamnosus and Lactoba-
cillus paracasei, it has been showed that at least some of
the probiotic strains of L. rhamnosus exibit a 90% infect-
ive dose (ID90) that is comparable to that of clinical iso-
lates of Lactobacillus. These probiotic strains share the
same fluorescent amplified fragment length polymorph-
ism (FAFLP) as the clinical isolates with the lowest ID90,
although they can be differentiated from clinical isolates
by pulsed-field gel electrophoresis (PFGE) fingerprinting
[30]. Moreover, strains of L. rhamnosus isolated in endo-
carditis and other serious infections that were indistin-
guishable from strains of probiotic L. rhamnosus by
PFGE have been described [15, 31]. These results sug-
gest that at least in some circumstances probiotic strains
of L. rhamnosus can give rise to bacteremia and endo-
carditis. Lactobacilli are intrinsically resistant to vanco-
mycin, and may be resistant to various other antibiotics
[32], so the treatment of infections caused by these mi-
croorganisms can be difficult.
In a series of 85 blood isolates of Lactobacillus [33] all

species demonstrated low minimum inhibitory concen-
trations (MICs) of imipenem, piperacillin-tazobactam,
netilmicin and clindamycin and high MICs of vanco-
mycin; instead, the MICs of benzilpenicillin, ampicillin,
ceftriaxone and other cephalosporins varied widely
among species and among different isolates of the same
species. Among cephalosporins, ceftriaxone showed the
highest MIC values for isolates of L. rhamnosus. Ampi-
cillin, broad-spectrum cephalosporins and vancomycin
are often used in empiric treatment of endocarditis, but
they could prove ineffective in bloodstream infection
caused by lactobacilli.
People with HHT are predisposed to infections, be-

cause of the presence of pulmonary, hepatic and gut
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arterovenous malformation. The fragile mucosa of the
nasal cavity is also considered a portal of entry for
pathogenic microorganisms in these patients. The ma-
jority of infections reported in HHT patients are cerebral
abscesses, however other infections like hepatic ab-
scesses, bacteremia, septic arthritis, osteomyelitis, skin
infections and infective endocarditis are also reported
[10, 34]. In our literature search, we found only 6 cases
of infective endocarditis in patients with HHT, caused
by coagulase positive and negative staphylococci and S.
mitis. The mortality rate for these episodes was 16%.
The causative microorganisms were common com-
mensal of the skin, nose, mouth, oropharyngeal tract
and gut. The majority of the patients reported frequent
epistaxis with nasal packing but no other risk factors for
bacteremia. It has been hypothesized that nasal mucosa
may be the portal of entry for microorganisms in case of
nasal trauma associated with nasal packing; in other
cases, proliferation of microorganisms like S. aureus was
favored by the presence of foreign material in the nasal
cavity [35, 36]. It has been suggested that patients with
HHT are considered at risk of bacteremia and endocar-
ditis after dental procedures, and should be therefore
treated with prophylactic antibiotics in these circum-
stances [37]; the same risk could be assumed for nasal
procedures involving trauma to the nasal mucosa, and in
these circumstances, antibiotic prophylaxis should prob-
ably be offered in these patients. It has also been sug-
gested that these patient undergo nasal decontamination
with mupirocin before nasal packing [38].
In the case of our patient, probably different factors

have concurred to the occurrence of endocarditis. Al-
though the patient’s history of recurrent infections and
bacteremia can raise the suspect of an immune depres-
sion, this was not apparently the case. The levels of
lymphocytes, neutrophils, immunoglobulins and com-
plement were normal during intervals free of disease.
Human immunodeficiency virus (HIV) serology was
negative; the patient had no signs of neoplasia and was
not taking immunosuppressive drugs. In the patient’s
previous infective episodes, the isolates (Streptococcus
mitis, Staphylococcus aureus) were typical pathogenic
strains. Although the portal of entry of these bacteria
was not clear, as apparently the patient had not an ar-
teriovenous malformation in the lung, gut or brain, we
hypothesize that the portal of entry was one of the nu-
merous arteriovenous malformation in the nose or the
oral cavity.
During the last infectious episode, the patient under-

went a prolonged hospitalization in an intensive care
unit and then in a long-term facility, received many
courses of antibiotics and suffered from prolonged epi-
sodes of diarrhea; during this period the patient started
to take large amounts of probiotics, many of them

containing lactobacilli; therefore, it is plausible to as-
sume that an imbalance in the bacterial flora of the gut
and/or the oral cavity, and perhaps the nose, with a rela-
tive predominance of Lactobacillus could have occurred.
We were not able to characterize the lactobacilli con-
tained in the probiotics ingested by the patient, so we
can only suppose that this strain of Lactobacillus rham-
nosus was of dietary origin (we recognize that this is a
limitation of our study). During the months before the
last infectious episode, the patient had many episodes of
prolonged epistaxis and underwent many traumatic
nasal interventions such as nasal packing and
cauterization of nasal telangiectasias. In patients with
HHT, prolonged epistaxis is associated with extracereb-
ral infections [9] and nasal instrumentation has been
suggested as a possible risk factor for bacteremia [35].
Moreover, we cannot exclude other mechanisms and
portals of entry of microbes in the bloodstream, such as
microbial translocations of bacteria from the gut. Finally,
the presence of a valvular aortic prosthesis was a clear
predisposing factor for the development of infective
endocarditis.

Conclusions
In conclusion, consumption of probiotics can pose a risk
of serious infections in patients with particular predis-
posing factors to infections such as patients with HHT.
These patients and their caregivers should be aware of
the increased risk of infective endocarditis, especially
during prolonged episodes of nasal bleeding and after
nasal packing or other traumatic interventions in the
nose. When these conditions are present, in our opinion
antibiotic prophylaxis should be considered.

Additional file

Additional file 1: Microbiology. Description of methods used to identify
the microorganism isolated from blood culture, both by standard
microbiology culture and by genetic analysis; minimum inhibitory
concentrations (MICs) of the antibiotics used for testing. (DOCX 11 kb)
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