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Abstract: The prospective study was conducted in the Department of Gastroenterology, THQ Hospital, from April 2021 to April
2022 to evaluate the association between mucosa-associated psychological functioning and intestinal microbiota in IBD remission
patients. The study was conducted on 200 patients with comparable numbers of UC and CD. At inclusion, clinical phenotyping of
disease status, including disease activity, was done using modified Truelove and Witt’s activity index (MTWAI) and CD activity
index (CDAI). Biopsies were used for DNA extraction. The microbial profile of UC and CD patients was evaluated in correlation
to depression. Like anxiety, the highest taxonomic changes were noted in the Firmicutes phylum. Many negative correlations were
noted between the abundance of various taxa in Firmicutes phylum and depression. An analysis was conducted to determine the
relationship between anxiety, the abundance of certain microbial taxa, and the quality of life (QoL) of individuals with Crohn's
disease (CD) and ulcerative colitis (UC). The results showed that there was a significant correlation between anxiety and a relative
increase of taxa in CD only. Additionally, the QoL of those with CD had a negative correlation with the increase in taxa. For UC,
the relationship was partly accurate. However, higher QoL was associated with the abundance of the RF32 family and Sutterella,

indicating that these taxa could be potential markers of favorable outcomes.
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Introduction

There is increasing acknowledgment of intestinal
microbiota as a risk factor for the onset of inflammatory
bowel disease (IBD). Bi-directional interaction between
host and microbes can reduce or promote intestinal
inflammation (Macpherson et al., 2018; Miyoshi and
Chang, 2017). Research showed that Crohn’s disease is
characterized by a significantly increased level of
Proteobacteria and a reduced level of Firmicutes, whereas
these alterations are less significant in ulcerative colitis
(UC) (Khan et al., 2019; Yilmaz et al., 2019). There is
limited understanding of the mechanism by which these
alterations cause disease. Interaction between intestinal
microbiota and the central nervous system modulates
cognitive function, mood, and behavior. Microbial
components are important to this gut-brain axis and impact
the intestinal immune system, hormonal signaling, brain,
and submucosal autonomic nervous system (de Araujo Goes
et al., 2022; Zhou et al., 2023).

There has been an association between IBD and depressive
symptoms, including anxiety and stress. Studies show that
patients with mood disturbances have distinctive alterations
in gut microbiota (Gracie et al., 2018). Results of a
randomized controlled trial suggested that brain regions
responsible for processing sensation and emotions were
more active in normal women who had probiotics compared
to placebo (Tillisch et al., 2013). Another study showed an
association between CD and perceived stress (Spagnuolo et
al., 2022). It has also been observed that the quality of life

is negatively associated with disease flares and activity,
particularly in active CD (Knowles et al., 2018). This
evidence suggests the significance of the gut complex. This
study aims to evaluate the association between mucosa-
associated microbiota and psychological factors in IBD
remission patients.

Methodology

A prospective study was conducted in the Gastroenterology
department of THQ Hospital from April 2021 to April 2022.
Patients in IBD remission were selected for the study. All
patients gave their informed consent. The ethical board of
the hospital approved the study.

At inclusion, clinical phenotyping of the status of the
disease, including disease activity, was done using modified
Truelove and Witt’s activity index (MTWAI), and CD
activity index (CDAI) (CDAI cut-offs were established
using disease-specific IBD Questionnaire (IBDQ) for QoL,
Perceived Stress Questionnaire (PSQ), SF-36 and the
HADS for Anxiety and Depression). 6 months follow up
questionnaire including epidemiological data, disease
course and depression, perceived stress, and anxiety scores,
the overall status of health and QoL (36 items Short Form)
was sent to the patients.

Biopsies were used for DNA extraction. Gene
amplification and sequencing were done of V5/V6 variant
regions of 16S rRNA genes. Bioinformatic analysis was
performed using the QIIME 1.9.1. The Phyloseq pipeline
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was for calculating alpha and beta diversity. Multivariate
analysis was used for taxonomic differentiation of tested
groups. It detected an association between variables (age,
gender, BMI, smoking, disease activity, resection surgery,
medication, and anatomic location) and abundance of the
microbial community. P value < 0.05 was considered
statistically significant.

Results

The study was conducted on 200 patients with comparable
numbers of UC and CD. The association between alteration
in species richness (alpha diversity) and psychological
distress scores was tested using Shannon and Simpson
indices. For decreased species richness with higher
depression in UC and anxiety in CD patients, the Shannon
index was decreased in those with higher perceived stress
scores (PSQ >.45) than those with lower scores (PSQ < .15)
(Figure 1.

Microbial differences (beta diversity) in disease groups
were tested according to overall psychological distress
scores, and it was observed that several groups were
significantly clustered according to the extent of depression
and anxiety. For anxiety, both groups differed significantly
with low or no anxiety, and this difference was maintained
after cut-off values were used for anxiety. Analysis of
depression had similar results. As beta dispersion was
statistically significant, its contribution to clustering in
depression and anxiety cannot be excluded (Figure I1).
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Relative abundances of disease subtypes were compared
based on the severity of psychological distress. The
microbial profile of UC and CD patients was also evaluated
in correlation to depression. Like anxiety, the highest
taxonomic changes were noted in Firmicutes. Depression in
CD patients was negatively associated with the abundance
of Ruminococcus, Roseburia, Lachnospiraceae,
Clostridiales, and Eubacterium. Similarly, Streptococcus,
Phascolarctobacterium,  Blautia,  Lachnospira, and
Erysipelotrichaceae had a negative correlation in UC
patients. Positive association with depression in CD was
noted for Bifidobacterium and in UC for Desulfovibrio.
Many negative correlations were noted between the
abundance of various taxa in Firmicutes phylum and
depression (Figure I11). A similar analysis for anxiety
showed a significant correlation with a relative increase of
taxa in CD only. Only phylum Fusobacterium reduces
significantly with an increase in anxiety. CD QoL had a
negative correlation with the increase in taxa. For UC, it was
partly accurate. There was a positive correlation between
QoL and the relative abundance of Lactococcus, Sutterella,
and RF32 family (Figure 1V).

There was a negative association between perceived stress
and relative abundance of Eubacterium, RF32 family,
Parabacteroides, Lachnospira, Haemophilus, and Sutterella
in UC. A similar association was seen with depression.
Higher QoL was associated with the abundance of the RF32
family and Sutterella, indicating that these taxa are markers
of favorable outcomes. Perceived stress and microbial
profile were not significantly associated with CD. Figure 5
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Figure I Association between psychological outcome and species richness
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Figure 11 Association between differences in microbial composition and psychological symptoms
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Figure 5
Discussion

We evaluated associations between psychological outcomes
and alterations in intestinal microbiota in IBD patients.
Much evidence is available suggesting intestinal microbiota
as a factor in the pathogenesis of IBD. However, there is
less clarity about the brain axis. In the current study, we
found that patients with and without psychological
outcomes have differences in gut mucosa(Mei et al., 2023).
These differences were observed in IBD patients with
remission. A previous study showed that alterations in
bowel movements, even in patients without inflammatory
bowel diseases were also related to significant microbiota

P3SQ Score

changes, including the segmental difference in noninflamed
and inflamed tissues(Dong et al., 2019). An increase in
disease activity considerably impacts psychological well
and overall quality of life. Inverse interaction with anxiety,
stress, and depression may increase disease flare. Our study
was based on patient and physician-derived data acquired in
a standardized way, which is the strength of our study.
However, our study has limited verification that patients in
clinical remission were also in endoscopic remission,
similar to a previous study(Narula et al., 2019).

Association between psychological and intestinal microbial
changes may be reciprocal as alterations in mood have
subsequent effects on gastrointestinal motility and lifestyle,
including factors like smoking, diet, and stool frequency
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(Antinozzi et al., 2022; Ferraris et al., 2020). Moreover, we
cannot rule out the possibility that microbiota-based
prediction of psychological outcomes may reflect some of
the impacts of modifying agents like medical therapy or
interference with undiagnosed disease activity. This may be
specific for corticosteroids as patients often take these on a
short term. It is reported that corticosteroids have no major
impact on microbiota(Yilmaz et al., 2019). In addition, the
composition of microbiota was not related to the response
to corticosteroids. Questionnaires cannot effectively
evaluate the psychiatric symptoms as a standard psychiatric
interview. However, the questionnaire in our study was
designed by individuals experienced in psychology and
psychiatry. We obtained psychological end results through
validated scores, but some are still uncertain. We did not
include patients from different cultures, but the assessment
done through PSQ does not apply to the transcultural
population.

We planned to keep the time interval short in the study.
However, HADS evaluates the depression and anxiety
scores for 1 week only. The time difference between the
questionnaire and endoscopy was 30 days for 55 patients
and 180 days for 94 patients.

Conclusion

The composition of intestinal microbiota was associated
with inflammatory bowel disease and remission, quality
of life, and psychological well-being.
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