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Helping Patients Make Informed Choices
About Probiotics: A Need for Research
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Applications of probiotics in the treatment of gastrointestinal disorders are gaining acceptance among

patients, despite evidence that probiotics can present substantial health risks, particularly for patients who are
immunocompromised or seriously ill. Patients will likely formulate their attitudes and beliefs about probiotic
therapies with reference to interpretive frameworks that compare probiotics with more familiar therapeutic
modalities, including complementary and alternative medicines, pharmacological therapies, and gene-transfer
technologies. Each of these frameworks highlights a different set of benefit-to-risk considerations regarding
probiotic usage and reinforces extreme characterizations of both the therapeutic promise and peril of probiotics.
Considerable effort may be required to help patients make informed choices about probiotic therapies.
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BACKGROUND

Many diseases of the gastrointestinal (GI) tract are the result of
an imbalance in normally occurring gastrointestinal flora (1).
Lacking the microbial flora needed to maintain a healthy eco-
system within the GI tract, deleterious bacteria can overpopu-
late and disturb normal homeostasis, causing inflammation,
producing pH-altering toxins, or interrupting membranous
surfaces and thereby increasing susceptibility to microbial
pathogens (2).

Probiotics are therapeutic agents containing live microor-
ganisms that are ingested with the intention of restoring the
human microbial ecosystem to a healthy functional balance
(3). In the past decade, clinical applications of probiotics have
gained greater acceptance in gastroenterology, where they have
been used extensively to treat gastroenteritis and antibiotic-
associated diarrhea (4,5). Although there continues to be much
debate about the utility of probiotics in gastroenterology, these
agents are attractive for use in patients for whom current thera-
pies are marginally effective, highly burdensome, or have sig-
nificant side effects that negatively impact quality of life (6).

A major challenge for physicians in considering the introduc-
tion of probiotics into patient care is a paucity of clinical studies
characterizing the safety and efficacy of these therapeutic options
(7-9). Of importance, however, this lack of clinical data has not
curbed patient interest or use of probiotics. This raises difficult
challenges for physicians who care for persons with chronic GI
diseases. To remain effectively integrated in their patients’ care,
gastroenterologists must be familiar with common beliefs about
probiotics and be prepared to discuss probiotics with patients
who express an interest in pursuing these options.

DISCUSSING THE BENEFITS AND RISKS

OF PROBIOTICS

The intended result of probiotic therapy is that exogenous
bacteria will enter the host GI tract and regulate local immu-
nity (10), modify inflammatory response (11,12), improve the
barrier function of the gut epithelium (8), inhibit pathogenic
bacteria colonization (13), or otherwise improve physiologi-
cal function (14). Suggested mechanisms of how these changes
occur include alterations to the composition of the host’s micro-
bial flora, enhanced biological activity of endogenous bacteria
within the human host, production of exogenous proteins that
directly benefit the host, regulation of the biological activity of
deleterious endogenous bacteria, or stimulation of host (human)
cells to produce proteins that restore normal function (15).

The lack of information regarding potential benefits and risks
of probiotic interventions raises difficult questions about how
gastroenterologists and other physicians can help patients make
informed decisions about probiotic usage. Probiotics are seen by
many patients as “natural” alternatives to more traditional med-
ical interventions such as pharmacological therapy or surgery.
Given this orientation, many patients may regard probiotics
as relatively innocuous (16). However, recent evidence sug-
gests that probiotics may present substantial mortality risks for
immunocompromised and other seriously ill patients (17-19).
An example of this in GI disease comes from a recent study
that evaluated probiotic prophylaxis for prevention of infec-
tion in patients with predicted severe acute pancreatitis using
a preparation that contained six different strains of viable bac-
teria (17). In this randomized, double-blind, placebo-controlled
trial, the authors found no difference in infection rates, but there
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were significantly higher rates of intestinal ischemia (6% vs. 0%;
P = 0.004) and mortality (16% vs. 6%; P = 0.01) in the group
that received probiotic therapy compared with the group that
received placebo (17).

Despite these potential risks, several studies suggest that pro-
biotics may be useful in the care of patients with various GI
diseases, including inflammatory bowel disease (IBD); irritable
bowel syndrome (IBS); antibiotic-associated diarrhea, includ-
ing Clostridium difficile colitis; acute diarrhea in children; and
chronic liver disease (7-9,20,21). Evidence supporting the use
of probiotics for chronic GI diseases includes studies dem-
onstrating reduction of local gut inflammatory response and
symptomatic benefit in patients with IBD using specific strains
of Escherichia coli (e.g., Nissle 1917), Lactobacillus, Saccharo-
myces boulardii, and Bifidobacterium (22-26). Similarly, stud-
ies in IBS patients have demonstrated that probiotics have an
anti-inflammatory effect, resulting in decreased levels of muscle
hypercontractility and pain-related symptoms, and that probi-
otics can produce more prolonged remissions of IBS-related
symptoms as compared with traditional therapies (27-30).

More research must be done to delineate appropriate indica-
tions for probiotic usage and to establish the long-term safety
and efficacy of probiotics for the treatment of chronic GI dis-
eases. Areas of active research include the use of “probiotic
cocktails” such as VSL#3, in which multiple microorganisms are
combined into a single therapeutic agent in hopes of enhanc-
ing benefit (31). The simultaneous use of multiple species raises
additional questions of host-microbe interactions that may
affect safety and efficacy. Other technological innovations in
the field of metagenomics may allow probiotic treatments to be
tailored to individual disease phenotypes, potentially increasing
their efficacy (32-34).

INFORMED DECISION MAKING ABOUT PROBIOTICS
As with all medical interventions, steps should be taken to
ensure that patients have the opportunity to make well-in-
formed decisions about the personal use of probiotics. The chal-
lenge of obtaining meaningful informed consent is heightened,
however, when patients consider the use of innovative therapies
with unproven eflicacy or incompletely characterized safety
profiles. When robust clinical data are unavailable for the pur-
pose of characterizing the potential benefits and risks of a ther-
apy, as currently is the case with probiotics, additional efforts
must be made to ensure that patients understand the range of
known and unknown risks associated with the use of that agent.
Using that information, patients can then weigh the potential
benefits against possible harms and make an informed decision
that is consistent with their health-care goals, personal values,
and expectations.

If patients are to make informed choices about the use of
probiotics, they must consider a set of safety-related issues
that have not been well characterized (Box 1). Patients who
are unfamiliar with these or other concerns about the safety of
probiotics may have an incomplete appreciation of the full set
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of risks associated with their use and thus cannot make well-
informed choices about probiotic therapies.

A critical first step in preparing patients to make informed
decisions about probiotics is for health-care providers to
understand how patients conceptualize the potential benefits
and risks of these therapeutic options. Many patients will for-
mulate their initial attitudes and beliefs about probiotics with
respect to several broad interpretive frames for understand-
ing new developments in medicine and science. These inter-
pretive frames place probiotic options within the context of
other, more familiar therapeutic modalities, including com-
parisons of probiotics with (i) complementary and alternative
medicines, (ii) traditional pharmacological therapies, and (iii)
gene-transfer technologies. Each of these interpretative frames
highlights a different set of benefit-to-risk considerations that
patients may consider in making personal decisions about the
use of probiotics.

A key challenge in presenting probiotic options is that patients
who conceptualize probiotics through a single one of these
interpretative frames will have an incomplete understanding
of the full range of potential benefits and risks associated with
their use. For example, patients who view probiotics as similar
to pharmacological interventions or dietary supplements may
fail to appreciate potential risks associated with microbe-host
interactions resulting from the ingestion of living microorgan-
isms (35) This potential for misunderstanding highlights the
need to clarify both the specific interpretive frames that patients
may use to conceptualize probiotics and the types of miscon-
ceptions that might be perpetuated as a result of viewing probi-
otics through these interpretive lenses

Will patients see probiotics as a form of complementary
and alternative medicine? Some patients may view probiotic
interventions as a form of complementary and alternative
medicine (CAM), because many probiotics are composed of
naturally occurring bacteria. From this perspective, probiot-
ics may be seen as a “natural” alternative to traditional drugs,
and thus patients may regard probiotics as safer, more effec-
tive, and less likely to pose significant health risks. The current
marketing of probiotic-containing food products reinforces
this perception of probiotics, as does the over-the-counter
availability of probiotic-containing yogurts and other probi-
otic foods available in grocery stores. For many patients, CAM
therapies are preferable to traditional drugs because these
non-conventional therapies involve a more holistic approach
to the management of disease, are readily available, and do not
require the additional costs of a physician visit (16). For these
reasons, the perception of probiotics as a form of CAM may
encourage broad probiotic usage.

Unfortunately, the perception of probiotics as a form of
CAM may mask important safety and efficacy issues. For
example, viewing probiotics as a form of CAM may lead some
patients to overestimate their benefits because many patients
have unrealistic expectations regarding the benefits of CAM
therapies (36,37). This concern is reinforced by results from
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Box 1. Nontraditional safety-related considerations in the use of probiotics

Unpredictable behavior of naturally occurring microorganisms. Probiotic agents may behave much differently than predicted
as a result of unanticipated gene expression in non-native host environments or acquired mutations occurring spontaneously
via bacterial DNA-transfer mechanisms. This type of behavior has been observed in bacteria that develop drug resistance
through DNA exchange with other bacterial genomes (8). In the case of probiotics, these unexpected behaviors may result
in the production of potentially harmful substances within the human gut.

Unpredictable behavior of genetically altered microorganisms. Gene-transfer techniques developed from advances in mo-
lecular and genetic technology allow specific genes to be inserted into or removed from an existing microbial genome. The
use of this technology can result in the engineering of new bacterial genomes that express a desired set of proteins (14). As
in the case of naturally occurring bacteria, genetically modified organisms may manifest the same inherent DNA-exchanging
and mutating behaviors. Apparent genetic sequences resulting from bioengineering, sometimes in combination with natu-
rally occurring events, may produce erratic or unexpected behavior. Expression of these genomic products has the potential

for even greater deviation from expected results.

Unexpected interactions of bacteria within the specific local environment of the human host. The theory behind probiotics
is that these microorganisms affect the ecosystem of the host’s organ system in beneficial ways. However, it is important to
consider how bacteria may produce unanticipated interactions with the local environment (in relation to both other bacte-
ria and human host cells). One possibility is that a selected probiotic bacterial strain may have one effect when observed
in vitro but another in vivo (47). Another possibility is that the synergistic effect that probiotic bacteria have with other
microorganisms in the local environment may produce a negative impact for the host (42). The development of unexpected
changes to the microbial ecosystem could result in adverse microbe—host interactions, including the development of a

severe host immune response to probiotic bacteria.

Unexpected release of novel bacteria into the (external) environment. Probiotic bacteria are ultimately eliminated from the
body by natural mechanisms. In gastrointestinal applications, probiotic microorganisms will be removed in fecal matter.
This raises concerns about the possibility of environmental contamination and third-party exposure to bioengineered probi-
otics (48). Wastewater is a well-documented source of water-supply contamination (49). The introduction of novel bacteria
into the environment should be considered, as this may affect other plant and animal ecosystems. Growing public aware-
ness of environmental pollution may prompt concerns that the introduction of new species into an existing human ecosys-

tem can have far-reaching effects on animal and human health.

a national survey of patient perceptions of CAM, where the
authors found that 21% of patients who have used a CAM ther-
apy believe it to be superior to conventional medical care (36).
Conversely, viewing probiotics as a form of CAM may lead
patients to underestimate the degree of risk associated with
the use of probiotics because many patients assume that CAM
therapies are safer and have fewer side effects than traditional
therapies because they typically do not contain “man-made”
chemicals. This perception may in turn lead to improper use
or dosing of probiotics. Misperception of risks associated with
CAM therapies has been observed in the use of black cohosh
and St. John’s wort, alternative therapies that have potentially
serious side effects and drug interactions (38,39).

To improve patient communication about the potential ben-
efits and risks of CAM therapies, physicians are encouraged
to discuss CAM within the context of the patient’s primary
symptoms, frequency of symptoms, and treatment expecta-
tions (40). By constructing a more complete account of patient
motivations and prior medical experiences, physicians may be
in a better position to assess understandings of CAM-related
risks and benefits. Because of the difficulty of precisely esti-
mating CAM-related risks, physicians also are encouraged to
remind patients about the possible unknown consequences
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of using CAM therapies, either alone or in combination with
conventional pharmacological interventions (41). These
approaches may be useful in exploring patient interests in pro-
biotic therapies as well.

Will patients perceive probiotics as a form of pharmacologi-
cal therapy? Patients may also view probiotic therapies as sim-
ilar to traditional pharmacological interventions. Although
pharmaceuticals are not living organisms, both drugs and
probiotics seek to alter cellular function and response. Indi-
vidual drugs and probiotic agents also have their own unique
pharmacodynamic and pharmacokinetic profiles pertaining
to absorption, metabolism, and distribution within the body,
which may suggest to patients that these therapeutic options
are broadly analogous to each other.

Unfortunately, viewing probiotics as a pharmacological
therapy may cause misunderstandings about how probiotics
work. Unlike drugs, probiotics are composed of thousands of
living microorganisms whose mechanism of action as thera-
peutic agents involves the activation of host-mediated fac-
tors. Probiotics are not metabolized or excreted in the same
manner as pharmaceutical products, and thus the duration of
action is difficult to predict. In addition, the resulting probiotic
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effects, both beneficial and potentially harmful, may persist
throughout a probiotic organism’s existence within the human
viscera. Once established within the body, implanted probi-
otic microorganisms may be difficult to remove (42). Lacking
these perspectives on critical differences between probiotics
and pharmacological therapies, patients may not appreciate
the full range of risks posed by the use of probiotic agents.

A number of techniques have been shown to increase
patient appreciation of therapeutic risks and benefits (43). To
help patients appreciate estimates of therapeutic risk, it may be
useful to compare risk probabilities with those of more famil-
iar events, such as the likelihood of being in a car accident or
being struck by lightning (44). To redirect patients away from
a natural inclination to focus primarily on adverse outcomes,
it may also be helpful to alternate between presentations of
therapeutic risks and potential benefits (45). These approaches
may also be useful in discussing probiotics with patients who
view these agents as a form of pharmacological therapy.

Will patients perceive probiotics as a form of gene therapy?
Other patients may view the use of probiotics as a form of
gene therapy, because probiotics work by introducing foreign
DNA into a human host and expressing this DNA within
the host’s organ systems. As a result of recent media cover-
age, gene-transfer technologies are not unfamiliar to many
patients. Some patients may be aware that clinical trials
involving gene therapy have been largely unsuccessful. One of
the most widely known and controversial attempts at human
gene therapy resulted in the death of a research volunteer at
the University of Pennsylvania who suffered a catastrophic
immune reaction in response to an experimental therapy (46).
For many, this story stands as a caution regarding the use of
gene-transfer technologies. Other patients may be familiar
with gene-transfer technologies used to engineer more robust
food crops and may have concerns about the safety of geneti-
cally modified foods.

Viewing probiotics as a gene-transfer technology may cause
ambivalence or concern about the potential benefits and risks
of probiotic agents, particularly with regard to probiotics
containing genetically modified microorganisms. This frame
of reference may also prompt unwarranted levels of concern
about safety and unforeseen consequences of introducing for-
eign DNA into a human host. Patients who view probiotics
through the lens of gene-transfer technologies, or who see par-
allels with genetically modified foods, may have a heightened
sense of the need for governmental regulation or have unreal-
istic expectations about the therapeutic promise of genetically
engineered probiotics.

LOOKING AHEAD: THE NEED FOR RESEARCH

Introducing novel therapeutics in a responsible way requires
that patients have the capacity to make well-informed deci-
sionsabouttheir use. Each of the three interpretive frameworks
reviewed above highlights a different set of risk-to-benefit

The American Journal of GASTROENTEROLOGY

considerations that patients may weigh in deciding about the
use of probiotics. Considered individually, each framework
presents an incomplete picture of key considerations in the
use of probiotic therapies. To the extent that these interpre-
tive frameworks also reinforce extreme characterizations of
both the therapeutic promise and peril of probiotics, it will
be critical to develop more balanced strategies for discussing
probiotics options with patients. These considerations suggest
aneed for a more comprehensive conceptual framework inte-
grating these divergent perspectives in a manner that helps
patients to appreciate the full range of potential benefits and
risks associated with probiotics.

Effective physician-patient communication about probiot-
ics requires an understanding of both the conceptual frame-
works that patients use in interpreting probiotic options and
the manner in which these conceptual frameworks influence
personal decisions about probiotics. Research studies exam-
ining the salience of the interpretive frameworks described
above are thus critically important in promoting informed
patient decision making. By characterizing patient under-
standings of probiotics, gastroenterologists and other physi-
cians can make informed choices about how best to discuss
probiotics with their patients and to help place them in a posi-
tion to make informed decisions about probiotic options.

CONCLUSIONS

Patients’ initial perceptions of treatment efficacy, mechanism
of action, and safety directly shape the ways that patients
conceptualize new therapeutics and, ultimately, determine
their willingness to accept these therapeutic options. Once
these initial attitudes and concerns are in the public sphere,
well founded or not, they have a resilience that highlights the
importance of “first messages” about new therapies. For this
reason, it is critical to characterize patient understandings
of probiotics before these emerging therapies become more
commonplace in medicine. Of particular importance is the
identification of patient attitudes and beliefs that may serve as
barriers to the successful integration of probiotics into patient
care. With this information, gastroenterologists can develop
effective patient-communication strategies that help patients
make informed decisions about the use of probiotics.
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