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Dieting for Success: What Baseline Gut Microbiota Can Tell You
About Your Chances of Losing Weight

See “The baseline gut microbiota directs dieting-
induced weight loss trajectories,” by Jie Z, Yu X,
Liu Y, et al, on page 2029.

Obesity remains one the most important threats to
human health worldwide. The World Health Orga-

nization estimates that nearly 2 billion adults are over-
weight or obese.1 Dieting, physical activity, behavioral
therapies, pharmacologic treatments, and bariatric surgery
are all proposed in the management of obesity. Among
these treatments, lifestyle modification and particularly
dieting, remains the first-line intervention for weight loss

in individuals with obesity and associated diseases such as
nonalcoholic fatty liver disease.2 The response to dietary
intervention, however, is highly variable,3 suggesting that
characteristics of the host likely influence or predict
weight loss. Within the growing field of personalized
medicine, there is great interest in determining whether
specific features of gut microbial composition might help
to predict weight loss in response to dieting interventions.
Previous studies have shown an association between
certain bacteria (Bacteroides eggerthi, Prevotella copri),4 as
well as certain bacterial metabolites (choline and L-
carnitine)5 and greater weight loss in response to dietary
intervention. In this issue of Gastroenterology, Jie et al6

assessed a collection of factors including diet, physical
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activity, body weight, fecal microbiome and single
nucleotide polymorphism genotypes in adults participating
in a 6-month weight reduction program. The authors show
that of all the factors examined, the baseline gut microbiome
was superior as a preintervention predictive factor for
participant’s weight loss trajectories.6

In the study, for 6 months the participants consumed
30%–50% fewer calories than the standard recommended
levels for males and females of Chinese ancestry. Main-
taining participant motivation and compliance over long
durations in weight loss trials such as this is a major chal-
lenge and several strategies to reduce attrition have been
investigated (eg, financial incentives and self-monitoring
technology).7 Smart phone applications are increasingly
used in commercial weight loss programs and research
trials8 and the investigators in this study used an instant
messaging application to communicate with participants
on a daily basis to encourage them and ensure that food
records were completed after each meal. Of the 84
participants enrolled in the study, dietary data, physical

activity, and body weight were available for 83
participants and fecal samples were collected from 82
patients at baseline, 77 at 3 months, and 67 at the end of
the study.6 The average weight loss across all participants
was 3.17 ± 3.56 kg over 6 months. The investigators
identified weak and variable correlations between weight
loss and various dietary factors, which led them to
develop machine learning algorithms that would help to
identify potential variables beyond dietary data that could
predict weight loss trajectories in the participants.

Predictive models were trained on 5 sets of inputs that
included dietary data alone (eg, caloric intake, macronu-
trient intake, etc), or diet plus obesity-associated single
nucleotide polymorphisms, diet plus personal traits (age,
sex, baseline body mass index), diet plus baseline gut
microbiome, or diet plus all 3 variables combined. Similar to
other recent studies that have shown the importance of
baseline microbiota in predicting weight change in response
to a dietary intervention,9–11 baseline gut microbiome data
outperformed other factors in predicting body weight

Figure 1. Factors that in-
fluence weight loss.
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changes over the 6-month intervention.6 Of interest,
obesity-associated single nucleotide polymorphisms and
personal traits did not improve the predictive accuracy of
the model.

Using shotgun sequencing, the investigators were able to
characterize the compositional and functional shifts in the
microbiome from baseline to 6 months. In the weight loss
model, the baseline abundance of Blautia wexlerae and
Bacteroides dorei were shown to be the most influential
variables.6 Given that participants with overweight or
obesity as well as some lean participants were included in
the study, the investigators were able to establish the
relationship between the gut microbiome and changes in
body weight across the weight continuum. They identified
Coprococcus sp., Holdemanella biformis, Solobacterium
moorei, Solobacterium moorei, Ruminococcus gnavus, and
Clostridium as significantly enriched in individuals with
obesity and their decreasing abundance was associated
with weight loss. In lean individuals, Coprobacter,
Bacteroides intestinalis, Akkermansia muciniphila, Alistipes
obesi, and Tannerella sp. were enriched with an increased
abundance during dieting associated with weight loss. At
baseline, microbial genes encoding for fatty acid
biosynthesis were enriched in lean participants with an
increase associated with weight loss.6

Promoting appropriate dietary advice that allows for the
maintenance of a healthy body weight, and/or the
improvement in body weight in individuals with overweight
or obesity, remains a challenge worldwide. The proof of
concept, established in dietary intervention studies like the
one published by Jie et al,6 supports the need to consider
gut microbiome characteristics as a key component of
individual response to dietary interventions. Although
challenges remain with studying the human gut
microbiome (eg, confounding factors such as age,
medications, and geographical location; variation in gut
microbiome among individuals even those considered
healthy; and varying bioinformatics approaches),12 the
potential to implement the gut microbiome into clinical
practice is nonetheless enormous. The application of
diet–gut microbiome data in global algorithms, taking into
account biological and environmental factors, will bolster
the success of food-based interventions. Together with the
promotion of physical activity and exercise, dietary in-
terventions tailored to individuals gut microbiome repre-
sent a promising and sustainable approach to maintain or
recover weight-related health (Figure 1).
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