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Abstract

Small-intestinal bacterial overgrowth (SIBO) is defined by an excessive microbial presence
in the small intestine and is associated with a range of gastrointestinal symptoms. Its
management remains complex due to diagnostic limitations and high recurrence rates
following treatment. A narrative review was conducted using MEDLINE (PubMed) and
Cochrane databases to identify relevant studies published between 1984 and 2024. Search
terms included small intestinal bacterial overgrowth SIBO, FODMAP, probiotics, prebiotics,
synbiotics, and low-carbohydrate diets. Reference lists were also screened for additional
studies. Antibiotics, particularly rifaximin, are commonly used for SIBO treatment but
recurrence is frequent. Dietary strategies, such as low-FODMAP and low-carbohydrate
diets, may help reduce symptoms, especially in patients with complications like D-lactic
acidosis. Evidence for biotic agents (probiotics, prebiotics, synbiotics) is mixed, with limited
high-quality studies and inconsistent outcomes. Some probiotic strains show symptom
improvement, but effects on breath-test results are variable. A tailored, multidisciplinary
approach combining dietary and medical therapies may offer optimal symptom control in
SIBO. However, heterogeneity in study designs and limited evidence highlight the need for
further research to inform standardised, evidence-based clinical practice.

Keywords: small intestinal bacterial overgrowth; SIBO; antibiotics; FODMAPS; prebiotics;
probiotics

1. Introduction
Small-intestinal bacterial overgrowth (SIBO) is characterised by an abnormal increase

in the population of bacteria in the small intestine—a deviation from the normal microbial
balance that can result in a spectrum of gastrointestinal and systemic symptoms [1–3]. The
condition has been linked to various underlying disorders, and its pathophysiology is
complex, involving both disrupted motility and changes in the luminal environment that
favour bacterial proliferation [1–3]. A significant clinical challenge in SIBO management is
establishing a reliable diagnosis due to overlapping symptoms with other gastrointestinal
conditions, as well as the limitations of existing diagnostic tests.

In recent years, considerable attention has been focused on the interplay between
dietary factors and the gut microbiota. Specific dietary interventions, such as biotic agents
(pre- and probiotics), low-Fermentable Oligosaccharides, Disaccharides, Monosaccharides
and Polyols (FODMAP), and low-carbohydrate regimens, have been investigated for their
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potential to reduce bacterial fermentation and alleviate clinical symptoms [4,5]. Further-
more, complications such as D-lactic acidosis, which can arise from excess carbohydrate
fermentation [6], underscore the importance of tailored dietary strategies in susceptible
patient populations, particularly those with short-bowel syndrome (SBS) or who have un-
dergone bariatric surgery. Alongside dietary management, the medical treatment of SIBO,
predominantly through antibiotics, is being revisited with emerging evidence supporting
the adjunctive use of prebiotics, probiotics, and synbiotics to restore microbial balance and
ameliorate symptoms [7–9].

This review aims to provide a comprehensive overview of current strategies in the
dietary and medical management of SIBO. Through an extensive literature search and
analysis of both clinical studies and case reports, the effectiveness and limitations of these
interventions, with particular focus on how they influence nutritional status, recurrence risk,
and symptom control, was explored. Given the marked heterogeneity in diagnostic criteria,
study populations, and intervention protocols, a narrative review approach was chosen
to allow a broad, clinically oriented synthesis rather than a narrowly defined systematic
review or meta-analysis.

2. Materials and Methods
All authors searched for the relevant research conducted in patients with SIBO. The

online databases MEDLINE (Pubmed) and Cochrane were searched for eligible studies.
Key search terms, including medical subject headings (MeSH) terms, used were small in-
testinal bacterial overgrowth, SIBO, bacterial translocation, blind-loop syndrome, FODMAP,
probiotics, prebiotics, synbiotics, fermented foods, d-lactic acidosis, and low carbohydrate.
Publications published between 1984 and 2025 were included, and we last completed a
literature search in August 2025. Each author was assigned a research section of this article,
depending on their expertise, and articles were not cross-checked by the other authors. All
studies underwent a preliminary screening by reviewing their titles and abstract. Full-text
articles were then reviewed prior to inclusion. Additional papers were included through
identifying relevant titles in included studies’ reference lists to ensure appropriate studies
were sourced and included. The literature quality was considered but due to a small body
of research, the authors included any relevant papers to summarise the evidence.

3. Results
3.1. Diagnosis of SIBO

Establishing a diagnosis of SIBO originates with clinical suspicion leading to inves-
tigations. Unfortunately, there is no pathognomonic symptom for SIBO, and it overlaps
commonly with many gastrointestinal disorders. Such symptoms may include bloating,
increase flatus, change in bowel habit to diarrhoea, abdominal discomfort, and, rarely,
malabsorption can be detected, but this may be associated with other underlying condi-
tions predisposing individuals to SIBO; for example, structuring active Crohn’s disease.
An index of suspicion will be raised with certain comorbidities such as small-bowel di-
verticulosis, systemic sclerosis, altered gastrointestinal anatomy post-surgery (classically
Billroth gastrectomy, but any surgery leading to a blind loop), and diabetes mellitus to
name some [1,2,10,11].

The current ‘gold-standard’ diagnostic test is the culture of small-bowel aspirates.
Some guidance will recommend a diagnosis if ≥105 colony-forming units (CFU)/mL, but
this is only commonly seen in blind-loop syndromes such as Billroth gastrectomy [10].
Many studies and Delphi agreements would accept ≥103 CFU/mL [1–3,10]. This test,
however, is not always available and is invasive in nature, requiring stringent techniques
to prevent false-positives [3,12]; it also has the potential for false-negative results if the
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SIBO is in the distal small bowel rather than proximal and thus is beyond the reach of
the endoscope. Breath tests such as hydrogen- and methane breath-tests are less invasive,
and (preferred over lactulose due to improved sensitivity and diagnostic yield) a rise in
hydrogen or methane above a set threshold would indicate the presence of SIBO. There is a
false negative rate with such tests, and altered anatomy can make graphic interpretation
more challenging. The purpose of this paper is not to focus on the protocols or combinations
of breath-testing [11,12]. The use of 16S rRNA sequencing and developing a fundamental
knowledge of the interaction of not only host and microbiota but also between microbes will
be key in the future understanding of SIBO and its pathophysiology and management [13].

For the purposes of this review, we use the term “SIBO” to encompass studies that
defined overgrowth either by jejunal aspirate culture (typically ≥103 colony-forming
units/mL, with higher thresholds reserved for blind-loop syndromes) or by a positive
hydrogen- and/or methane breath test according to the criteria used in each study. This
inclusive approach reflects current practice but also recognises important heterogeneity,
as cut-off values, choice of substrate (glucose versus lactulose), sampling intervals, and
interpretation criteria vary between centres. These limitations should be considered when
comparing studies and when interpreting treatment outcomes in routine practice.

3.2. Medical Management of SIBO

Medical management usually focuses on a reduction in the bacterial load with an-
tibiotic therapy. The choice of antibiotic is, in part, driven by those that will work on
the bacteria commonly found in excess in the gut, but also by the side-effect profile, the
systemic absorption, the recurrence of overgrowth, and the risk of resistance. Thus, many
guidance documents recommend the use of rifaximin as a non-absorbed antibiotic which
thus has a significantly reduced side-effect profile compared with other antibiotics [1,10].
Others, such as ciprofloxacin, are no longer recommended as a first-line therapy due to
significant side-effect risks such as tendon rupture [14]. Culture and sensitivity of aspirates
may direct therapy. A repeated need for antibiotics is not uncommon, and the rotation
of antibiotics may reduce the development of resistance. Antibiotic stewardship is the
responsibility of all, so seeking other measures is important. PPI use is associated with the
development of SIBO; the stopping of proton-pump inhibitors may confer an advantage
with the return of gastric acid to destroy any ingested bacteria, but in itself may not be
enough to treat and remains without “concrete evidence” [10]. Hence, dietary solutions
are sought.

3.3. Dietary Management of SIBO

The presence of SIBO may lead to food avoidance and dietary restrictions from the
concern of exacerbating symptoms. Ultimately, this can have an impact on nutritional
status and result in weight loss, micronutrient deficiency, and malnutrition [15].

There is limited available evidence to determine the most effective diet, or nutritional
therapy for patients with SIBO. Clinicians should consider the underlying cause of SIBO,
for instance, anatomy, medications, or dysmotility, and then manage the root cause. Dietary
advice should be provided in addition to medical management, as there is no evidence to
suggest that nutritional therapy alone will treat SIBO. Patients should be closely monitored
by a dietitian to limit unnecessary dietary restrictions, dysbiosis, and nutritional deficiency.
An overview of nutritional interventions in the management of SIBO is discussed below.

3.3.1. Low-FODMAP Diet

A diet low in FODMAPs may be recommended to patients with SIBO as a second-line
therapy [16]. FODMAPs are a collection of short-chain carbohydrates that are poorly
absorbed in the small intestine, with subsequent fermentation by gut bacteria in the large
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bowel. This process leads to gastrointestinal symptoms through an increase in fluid influx
into the bowel and gas production. The low-FODMAP diet is designed for patients with
irritable bowel syndrome (IBS), and there are no UK guidelines recommending the low-
FODMAP diet for SIBO. The low-FODMAP diet may provide symptomatic relief from
gas, bloating, abdominal pain, and diarrhoea. Indeed, a large meta-analysis reported 50
to 86 per cent symptomatic relief for patients [17]. The low-FODMAP diet involves the
hydrolysis of carbohydrate bonds; the more fermentable a carbohydrate, the more carbon
bonds that are present, leading to increased luminal water and gas, causing abdominal pain,
diarrhoea, and bloating. However, as the low-FODMAP diet relies on symptom reporting,
this is subject to bias from the placebo effect. Furthermore, the low-FODMAP diet should
be followed under the supervision of a qualified dietitian [18] and should not be followed
long-term due to the risk of dysbiosis secondary to a reduction in bifidobacteria [5].

Theoretically, the low-FODMAP diet could be applied to patients with short-bowel
syndrome with a colonic anastomosis. This anatomy increases the transit time of food
into the colon, reducing the time for carbohydrate digestion. When partially digested
carbohydrates enter the colon and microbial fermentation occurs, flatulence, bloating,
and diarrhoea can increase. The low-FODMAP diet reduces the amount of fermentable
carbohydrates digested and, in turn, microbial fermentation. In theory, this may provide
symptomatic relief.

Slow-transit constipation is multifactorial, but a low-FODMAP diet may be beneficial
where there is an abundance of methane production because of intestinal fermentation [19,20].
Methane is produced by small-bowel anaerobic archaea in 30 to 62 per cent of humans
because of fermentation [21]. Although archaea are single-celled organisms and not bacteria,
they may stimulate bacterial overgrowth by contributing to increased transit time in the
small bowel. There is evidence to support increased transit time contributing to the
development of SIBO in up to 76 per cent of cases [22].

FODMAPs are fermented more rapidly due to their short chain length, yielding larger
quantities of gas over a short period of time [23], which can drive methane production
from hydrogen and carbon dioxide. However, no significant difference in methane-gas
production between the low-FODMAP diet or high-FODMAP diet was observed in a small
study [24].

A low-FODMAP diet has been suggested, as theoretically it can reduce short-chain
fatty-acid production, leading to increased colonic transit time; this could counteract the
benefits of reduced methane production [22]. More research is needed in this area to assess
our understanding of methane production, transit, and the low-FODMAP diet.

A reduction in gas production could indicate a reduction in bacterial overgrowth. A
controlled, single-blind study compared hydrogen breath-tests on a low-FODMAP diet at
three weeks versus a high-FODMAP diet at three weeks [25]. The hydrogen breath test
showed a minor decrease in hydrogen production, but no reduction in methane production.
The participants in the study met the Rome III criteria for IBS but were not tested for
SIBO. Despite this, research suggests up to 78 per cent of patients with IBS have SIBO [4].
Therefore, a reduction in hydrogen- and methane production would be expected if the
low-FODMAP diet was to treat SIBO [20].

3.3.2. Elemental Feeding

Elemental feeding is a dietary treatment method in which nutrients are provided
in a pre-digested liquid form that can be taken by mouth or via the enteral route. This
therapeutic dietary treatment contains no fermentable carbohydrates and can modulate the
gut microbiome. Hence, this has attracted recent research attention in the management of
SIBO. One study of 93 participants with IBS and abnormal breath-tests had a nutritionally
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complete elemental, low-fat liquid-based feed, 6% Kcal from fat (Nestle® Vivonex plus),
for 14 days [26]. The quantity administered was based on individual nutritional caloric
requirements, and after 2 weeks of this treatment, 80% had a normalised lactulose breath-
test. There was a statistically significant improvement in bowel symptoms of those who
normalised their breath-test result in comparison to those who did not. Another study
included 30 participants with a positive lactulose breath test and/or intestinal methanogen
overgrowth [27]. Participants had two weeks of exclusive oral elemental nutrition (mBiota
Elemental, 2.5% kcal from fat). After the two weeks of this treatment, 73% had normalised
their lactulose breath-tests, and adequate global relief of symptoms was reported in 83%.

There are known limitations of an elemental therapeutic diet, including palatability
and compliance. Given only a few studies are reported, the routine use of this diet for SIBO
cannot be determined.

3.3.3. Low-Carbohydrate Diet

D-lactic acidosis (DLA) is a rare but significant metabolic disorder observed in patients
with SIBO, particularly those with SBS or after bariatric surgery [6]. D-lactate-producing
bacteria include Lactobacillus and Streptococcus species, which ferment unabsorbed car-
bohydrates into D-lactate. Unlike L-lactate, which is efficiently metabolised in humans,
D-lactate accumulates and contributes to neurotoxicity, leading to symptoms such as ataxia,
slurred speech, confusion, and encephalopathy [28,29]. The clinical presentation is typically
similar to alcohol intoxication, manifesting as ataxia, dysarthria, aggression, difficulty
concentrating, memory and coordination disturbances, confusion, reduced consciousness,
and even coma. Episodes can recur, with each lasting from a few hours to several days [29].

An earlier review of DLA identified only 32 case reports in the literature, and not all of
these discuss dietary manipulation [6]. As DLA is rare, dietary treatment is based off this
limited, case-based evidence, rather than larger controlled trials, so bias is inherently high.

Dietary carbohydrate restriction is typically recommended for treatment of DLA. Stud-
ies indicate that a high-carbohydrate diet exacerbates symptoms by increasing D-lactate
production in the gut [30]. Several case studies have confirmed this. For example, the
precipitation of confirmed DLA in a patient with intestinal bypass surgery occurred by
providing a significant amount of calories (6000 kcal), containing 54% carbohydrates [31].
In a paediatric case study with short-bowel syndrome, nutrition support was provided
through nasogastric feeding in which the carbohydrate source of the complete enteral
feed was glucose oligosaccharides [32]. Once energy provided through this enteral feed
exceeded 30% of nutritional requirements, DLA was induced [32].

Conversely, a low-carbohydrate diet (CHO constituting <10% of total caloric intake)
significantly reduced D-lactate levels in both serum and urine, thereby mitigating acidosis
and neurological symptoms in an adult case study with SBS [28]. In the same case study,
a fasting regimen was also effective in reducing systemic D-lactate accumulation. This
has been replicated in a more recent case study whereby a patient with confirmed DLA
following bariatric surgery was initially restricted in carbohydrate intake. It is not clear
as to what level restriction was applied, although the authors recommend restricting
to <10% of intake [33]. Interestingly, after a week of concomitant medical therapy (IV
sodium bicarbonate and ciprofloxacin 500 mg twice daily for a week due to pyrexia and
increased stool frequency), the patient was provided with 1485 kcal per day in divided
meals with almost 50% carbohydrates (22.6% proteins, and 27.9% fats), and no episodes of
encephalopathy were observed in the week following this meal plan [33].

Recent studies have explored the efficacy of replacing fermentable sugars with fructose
to mitigate D-lactate production. Another case study in a paediatric patient trialled substi-
tuting 25% of enteral nutrition with a fructose-based formula and as a result eliminated
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recurrent DLA episodes [29]. This is attributed to the distinct metabolic pathway of fructose
absorption. Fructose is absorbed via passive diffusion whereas glucose is absorbed via
active transport through sodium–glucose co-transporters [29]. It has been hypothesised
that fructose may be better absorbed because bacterial overgrowth in the small intestine
can lead to deconjugation of bile acids, causing inflammation and damage to the intestinal
mucosa. This impairs active transport mechanisms, which results in poor absorption of
glucose and sucrose, which then reach the colon and undergo bacterial fermentation into
lactate [29]. As fructose is absorbed through facilitated diffusion, it bypasses this issue [29].
This is the only case report, to the authors’ knowledge.

Long-term dietary management of DLA is not well-explored. However, it has been
postulated that high-fat, low-carbohydrate diets may shift gut microbiota composition
away from lactate-producing bacteria [34]. However, in patients with SBS with a colon in
continuity, an increased risk of calcium oxalate renal stones occurs from a high-fat diet [35],
and, therefore, careful consideration of this dietary strategy should be approached on
an individual basis. Due to the lack of robust clinical trials, it is unclear which dietary
strategy is best to treat DLA. The optimal percentage of dietary intake of carbohydrates,
type of carbohydrate, feeding route, and duration are all unclear and have varied in all the
identified case studies.

3.4. Prebiotics, Probiotics, and Synbiotics

Another dietary intervention for SIBO is the use of biotic agents; prebiotics, probiotics,
and synbiotics. This group of agents may be able to oppose antibiotic-driven dysbiosis
and bacterial overgrowth by modulating gut microbiota and alleviating symptoms [7,8].
They are well-defined elsewhere, although the precise mechanisms of action remain
uncertain [8,36,37].

3.4.1. Prebiotics

Prebiotics are not widely researched as a treatment for SIBO. An outdated review
alluded to the scarcity of evidence for their use, whether administered alone or with a
probiotic (a synbiotic) [36]. The American College of Gastroenterology in 2020 released a
clinical guideline which stated that prebiotics should be avoided in the management of
SIBO as the diet-manipulation strategy needs a reduction in fermentable products [10].

Few clinical studies are available, and results remain inconclusive. In a group of
77 patients with a positive glucose breath-test, rifaximin and partially hydrolysed guar gum
that was administered for 10 days resulted in a significantly higher eradication rate of SIBO
(versus rifaximin alone) [38]. Clinical symptoms were, however, not statistically different.
Conversely, in a smaller group of patients with positive lactulose- and glucose breath-tests,
significant symptom improvements were found after six months of administration of
short-chain fructo-oligosaccharide and rifaximin [9]. Nausea and daily bowel movements
were, however, unchanged, and overall, the changes were not statistically different to the
alternative probiotic-taking group [9]. A third study found that 6 weeks of a low-FODMAP
diet and partially hydrolysed guar gum administration had no statistical impact on the
hydrogen breath test in comparison to an antibiotic therapy and low-FODMAP diet [39].

3.4.2. Synbiotics

In the 2020 consensus statement, The International Scientific Association for Probiotics
and Prebiotics (ISAPP) outlined the definition of “synbiotic” as “a mixture comprising
live microorganisms and substrate(s) selectively utilized by host microorganisms that
confers a health benefit on the host” [37]. In essence, they are a combination of probiotics
and prebiotics.
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From our review, only one paper included a synbiotic intervention. This double-blind ran-
domised study assessed the efficacy of lactol (Bacillus coagulan spores and Fructo-oligosaccharides),
in conjunction with antibiotics for SIBO-treatment of 30 individuals [40]. After 6 months,
several symptoms had significant improvements from the intervention. Hydrogen breath-
test results were, however, not significantly different (93.3% negative in intervention group
vs. 66.7% in the antibiotic group) [40]. Although this is the only paper found, it employed
a robust empirical approach to the intervention [7]; however, it is not yet enough to inform
clinical practice.

3.4.3. Probiotics

Probiotics are by far the most researched biotic agent for SIBO treatment, although
their effectiveness remains inconclusive [41,42]. All in all, the available body of research
presents mixed outcome measures, small sample-sizes with varying comorbidities, and
low-quality methodology from which to draw conclusions.

In an open clinical trial of 40 patients with SIBO and systemic sclerosis, Saccharomyces boulardii
in combination with metronidazole (or as a monotherapy) more effectively eradicated SIBO
than metronidazole solely [43]. Gastrointestinal symptoms were also reduced from the
addition of probiotics, while remaining unchanged when no probiotic was given. Another
open label trial of five patients with SIBO and IBS found significant improvements to
questionnaire scores of satisfaction and IBS symptoms after 30 days of a mixed probiotic
(Lactolevure) [44].

In a small double-blind study on patients with gastric- or colorectal cancer, the effect
of Bifidobacterium triple versus a placebo on SIBO was assessed after four weeks. The
intervention resulted in a reduced hydrogen breath-test and significant improvement in
gastrointestinal cancer-related symptoms [45].

Interestingly, symptom alleviation and breath-test improvements are opposed in
other studies. Saccharomyces boulardii did not significantly improve stool frequency or the
hydrogen breath-test in comparison to the placebo in a small cohort [46]. Another small
cross-sectional study found that a probiotic-containing yoghurt (Lactobacillus johnsonii La1)
administered to elderly residents for four weeks had no impact on positive breath-test
results [47]. Lactobacillus fermentum was also found to have no significant impact on the
hydrogen breath-test, stool frequency, or symptoms in a double-blind cross-over study [48].

More recently, a randomised clinical trial co-administered an antibiotic therapy with
Saccharomyces boulardii. For 6 weeks after antibiotic therapy, Bifidobacterium longum supple-
mentation, L-glutamine, and a low-FODMAP diet was enforced [39]. These intervention
strategies did not significantly improve the methane breath-test results in comparison to
the “control” (antibiotic therapy and a low-FODMAP diet) [39].

We note several other review publications in the available body of research. A
2017 meta-analysis and systematic review of probiotics in the treatment and prevention of
SIBO identified that most studies are small and lack high-quality methodology, although
some results were deemed promising [49]. This notion is shared by others [7,8] whereby
study limitations are outlined while there is acknowledgement of the therapeutic role of
probiotics that has been found in clinical papers. Specific to the bariatric-surgery popula-
tion, a systematic review and meta-analysis found no significant benefits of probiotics in
the treatment of SIBO [50]. More robust large-scale research is needed to suggest routine
use of probiotic administration in the management of SIBO, and no particular biotics strain
is an exception.
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4. Discussion
This narrative review highlights that, despite growing clinical interest, there is still no

single dietary or adjunctive strategy that can be recommended as routine first-line manage-
ment for SIBO. The evidence-base is characterised by small sample sizes, heterogeneous
populations (e.g., IBS, SBS, post-surgical cohorts), variable diagnostic methods (culture
vs. glucose/lactulose breath testing; hydrogen vs. methane endpoints), and inconsistent
outcome measures (symptoms vs. test normalisation). These methodological limitations
complicate comparisons across studies and likely explain the mixed findings observed
across interventions.

From a medical-management perspective, antibiotics remain the most commonly
used therapy, with non-absorbed agents such as rifaximin frequently preferred due to
a favourable side-effect profile [1,2]. However, high recurrence rates and antimicrobial-
stewardship concerns underscore the importance of complementary strategies and ad-
dressing contributory factors such as PPI exposure and dysmotility wherever possible.
A pragmatic approach is likely best: use antibiotics judiciously, seek modifiable drivers
(e.g., medications, anatomical issues), and integrate dietetic input to minimise unnecessary
restriction and risk of nutritional deficiency and/or malnutrition.

Dietary interventions show promise for symptom control in carefully selected pa-
tients, but the data remain inconclusive. A low-FODMAP diet, well-established in IBS,
has theoretical and limited empirical support for reducing fermentation-related symptoms
in SIBO; however, results are mixed, methane responses are inconsistent, and long-term
use risks dysbiosis [5,24]. Consequently, if trialled, it should be short-term, dietitian-led,
and embedded within a broader plan that prioritises nutritional adequacy and subse-
quent reintroduction of FODMAP-containing foods. Elemental feeding has produced
encouraging short-term normalisation of breath tests and symptom improvements in small
studies [26,27], but issues of palatability, adherence, and sparse high-quality trials preclude
routine-use. Targeted low-carbohydrate strategies are particularly relevant for D-lactic
acidosis in SBS or post-bariatric populations, where reducing fermentable substrates may
mitigate neurological episodes [28,33]. However, optimal carbohydrate thresholds, formu-
lation choices, and long-term safety require further investigation.

When these dietary approaches are considered together, it is clear that each offers
potential benefits but also important trade-offs. Low-FODMAP diets may be a pragmatic
option for short-term symptom relief, particularly in patients with overlapping IBS-type
features, yet current data provide limited support for sustained breath-test normalisa-
tion and prolonged restriction risks adverse changes in the gut microbiota and overall
nutritional status. Elemental diets appear to have the most consistent short-term effects
on both symptoms and breath-test outcomes, but there are very few studies to support
this. Additionally, cost, palatability, and the need for close supervision further limit use to
selected patients under specialist care. Targeted low-carbohydrate regimens are especially
relevant for patients with short bowel or D-lactic acidosis, but high-fat formulations may
increase the risk of enteric hyperoxaluria and renal-stone formation in certain patients [35].

Biotic agents (prebiotics, probiotics, synbiotics) illustrate the broader evidence chal-
lenges. While some trials report symptom benefits and improved breath-tests, many are
underpowered, open-label, or include mixed comorbidities. Prebiotics are sparsely stud-
ied and may theoretically aggravate fermentation in active SIBO [10]. Indeed, one small
trial suggests a potential adjunctive role when combined with rifaximin, but findings are
not uniform [38]. Probiotics have yielded variable outcomes. Some appear to produce
strain-specific benefits whereas others produce neutral results [39,41–48]. This highlights
that effects are likely contingent on strain, dose, host phenotype, and concurrent thera-
pies. A single synbiotic study reported symptom gains without clear superiority on breath
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testing [40]. Collectively, current data do not support the use of biotic agents routinely;
however, they may be used cautiously in some individuals on a case-by-case basis and
careful selection of the patient.

Future research should address several specific gaps: (1) Adequately powered ran-
domised controlled trials (RCTs) (or meta-analysis of smaller-scale RCT’s, as the number of
patients with SIBO is relatively low) comparing dietary strategies (low-FODMAP, elemen-
tal, targeted low-carbohydrate) with standard medical care; (2) standardised diagnostic
and outcome frameworks that incorporate both symptom and physiological endpoints
(including methane and hydrogen sulphide where relevant); (3) safety, adherence, and
microbiome impacts of longer-term dietary manipulation; and (4) integration of modern
microbiome profiling (e.g., 16S rRNA sequencing) to clarify mechanisms and guide per-
sonalised nutrition. Until such data are available, a multidisciplinary, individualised, and
nutrition-sparing approach remains the most pragmatic pathway to optimise outcomes
in SIBO.

This review has several strengths and limitations that should be acknowledged. Our
focus on adult patients with SIBO or D-lactic acidosis in clinically relevant conditions
(such as IBS, short-bowel syndrome, systemic sclerosis, and post-surgical states) allows a
pragmatic synthesis that integrates dietary and medical management. Nevertheless, as a
narrative review restricted to English-language, peer-reviewed human studies, it is subject
to selection and publication bias, and the small size and heterogeneity of many studies (in
terms of diagnostic criteria, breath-test protocols, and outcome measures) preclude formal
meta-analysis. Rare phenotypes (for example, hydrogen sulphide SIBO) and paediatric
data are under-represented. These constraints reinforce the need for cautious interpretation
of the available evidence.

In clinical practice, management is best delivered via a stepwise, multidisciplinary
approach that first identifies and addresses underlying contributors (including structural
abnormalities, motility disorders, and medication effects), then uses short, clearly defined
courses of antibiotics only where indicated, and incorporates time-limited, dietitian-led
dietary trials that prioritise nutritional adequacy and planned reintroduction rather than
prolonged restriction

5. Conclusions
Current evidence does not support any single dietary strategy as a routine first-line

therapy for SIBO. Small trials, heterogeneous cohorts, and inconsistent diagnostic/outcome
measures limit firm recommendations. Physicians should begin with identifying and
addressing underlying causes (e.g., dysmotility, medications, post-surgical anatomy), using
antibiotics judiciously and integrating dietetic care rather than relying on nutrition alone.
Patients appear to benefit most from short, dietitian-led dietary trials (e.g., low-FODMAP,
elemental, targeted low-carbohydrate in selected phenotypes) that prioritise nutritional
adequacy, avoid unnecessary restriction, and are followed by planned reintroduction of
any restricted foods/nutrients. Biotic agents show mixed, strain-, and context-dependent
effects and should not be recommended universally. Above all, preventing and treating
malnutrition outweighs any theoretical benefit of prolonged dietary restriction.
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