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INTRODUCTION 

The critical role of the gut microbiome in microscopic colitis (MC) is evident by the 

observation that fecal diversion is associated with resolution of mucosal inflammation while 

restoration of fecal stream is associated with recurrence of disease1. Characterization of the 

composition and function of the gut microbiome in MC could therefore provide insights into 

disease pathogenesis.   

METHODS 

 We analyzed the microbiome of stool samples from 20 patients during the active (≥ 3 

bowel movements/day with Bristol score ≥ 5) and remission (< 3 bowel movements/day with 

Bristol score ≤ 4) phases of MC, 20 age-and sex-matched healthy controls, and 20 patients with 

functional diarrhea (Rome IV criteria) using shotgun metagenomics. Sequencing was done on 

the Illumina HiSeq2500 platform with paired ends (2 x 101 nucleotides) with a depth of 1.9 ± 0.3 

Gnt before quality control (QC) and 1.7 ± 0.3 Gnt after. Sequence processing was conducted 

according to the Human Microbiome Project protocol using the KneadData pipeline. We used 

MetaPhlAn2 for taxonomic profiling and HUMAnN2 to identify metabolic pathways2. We used 

the Biodiversity Assessment Tools package in R to calculate alpha diversity and estimated the 

microbial dysbiosis index (MDI) using a previously described method3.  Unique compositional 

and functional features were identified using multivariable models2 while growth dynamics was 

calculated using peak-to-trough ratio (PTR)4. All p values were adjusted for multiple testing 

using false discovery test and q < 0.1 was considered statistically significant.  

RESULTS  

 Baseline characteristics of participants in our study are shown in Figure 1A. We 

observed a significant difference in alpha diversity between active and remission phases in MC 
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patients (q = 0.031, Figure 1B). Although alpha diversity was also lower in active MC compared 

to healthy controls and functional diarrhea patients, these comparisons did not reach statistical 

significance (Figure 1B). The MDI was found to be significantly higher in active MC compared 

to healthy controls, functional diarrhea, and remission MC samples (q = 8.11E-6, 6.5E10-4, 

7.6E10-4, respectively Figure 1C). We considered the possibility that growth dynamics of the 

gut microbiome as opposed to relative abundances may be more strongly linked to disease status 

and therefore estimated PTR as a measure of species' growth rate. Compared to healthy controls, 

there were significant increases in the global (median = 1.24 vs 1.19, q = 0.033, Figure 1D) and 

Alistipes finegoldii-specific (median 1.16 vs 1.05, q = 0.065 Figure 1D) PTRs in active MC. In 

contrast, no significant differences were observed in PTRs when comparing active MC to 

remission or functional diarrhea patients (all q > 0.1).  

In multivariable analyses, Haemophilus parainfluenzae, Veillonella parvula, and 

Veillonella unclassified species were significantly more abundant in MC than in healthy controls 

while Alistipes putredinis had a lower abundance (all q < 0.1). Among these species, the relative 

abundance of Alistipes putredinis was also significantly increased among functional diarrhea 

patients (q=0.043, Figure 1E). We did not identify any differences at the species level when 

comparing active MC to remission (all q > 0.1). In analyses of functional profiling, the pathways, 

gluconeogenesis I and Inosine-5'-phosphate biosynthesis III were decreased in active MC 

compared to healthy controls, while purine deoxyribonucleoside degradation was increased 

compared to healthy controls, although none reached statistical significance (Figure 1F). 

DISCUSSION 

Here, we demonstrate dynamic changes in diversity and dysbiosis during the active and 

remission phases of MC, consistent with findings in inflammatory bowel disease (IBD)5. Among 
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compositional differences between MC and healthy controls, the relative abundance of Alistipes 

putredinis appeared to also be significantly different when comparing MC to functional diarrhea 

patients. The relative abundances of several metabolic pathways including those involved in 

glucose biosynthesis and oxidative stress were decreased in active MC in return for an increase 

in purine degradations.  

Alistipes species are butyrate-producing bacteria that appear to have anti-inflammatory 

properties in animal models of colitis6 and are depleted in new-onset pediatric IBD7. In contrast, 

administration of Alistipes finegoldii induces histologic inflammation with preferential 

colonization and a pro-inflammatory effect in the right colon in animal studies8. These prior 

observations are in large part consistent with our findings on relative abundance and growth 

dynamics of Alistipes species in MC.  

We acknowledge several limitations. Our sample size did not allow us to adjust for 

potential confounders including diet and medications and limited our power to identify more 

modest compositional and functional associations. In conclusion, we demonstrate that similar to 

IBD, dysbiosis is the defining feature of the gut microbiome in MC. Larger-scale studies are 

required to validate our findings and to better characterize dynamic functional changes in the gut 

microbiome of patients with MC.  
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Figure Legends: 

A) Baseline characteristics of study participants; B) Differences in alpha diversity between active 

MC, remission MC, functional diarrhea, and healthy controls; C) Comparison of MDI between 

active MC and healthy control, active MC and chronic diarrhea, and active MC and remission 

MC; D) Comparison of mean global PTR values and PTR values of Alistipes finegoldii between 

active MC and healthy controls; E) Comparison of relative abundances of Alistipes putredinis 

between active MC and healthy control, and active MC and chronic diarrhea F) Comparison of 

metabolic pathways relative abundances between active MC and healthy controls using 

multivariate models.  
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