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Background. Irritable bowel syndrome (IBS) is a chronic and debilitating functional gastrointestinal disorder affecting 9%-23%
of the population across the world. The relative efficacy of fecal microbiota transplantation (FMT) on IBS symptoms was demon-
strated in a double-blind, randomized study.

Methods. 'We describe the case of a 73-year-old woman suffering from IBS (abdominal pain, bloating, and abundant and
disabling diarrhea, with 10-15 stools a day) and repetitive urinary tract infection (UTI; 5 episodes in 6 months, including 3 the last
2 months) for several years, generating an impaired quality of life. She received an FMT with 400 mL of fecal infusion from a healthy
donor via a nasogastric tube after bowel lavage. Her digestive microbiota was analyzed using culturomic and metagenomic targeting
16S rRNA sequencing methods.

Results.  Eight months after transplantation, we observed a significant reduction in frequency and improvement in stool consist-
ency (3-4 molded stools a day against 10-15 before the transplant) and no recurrence of urinary infection (as previously reported).
Using culturomics, we found 12 bacteria present in the fecal infusion and post-transplant stool; these were absent pretransplant.
Three of them (Intestinimonas massiliensis, Oscillibacter massiliensis, and Provencibacter massiliensis) were previously discovered and
cultivated in our laboratory using culturomics. Using metagenomics, we also observed 12 bacteria, different from those observed

during culture, that could have been transferred to the patient by FMT.

Conclusions.

In this case report, IBS symptoms and UTI frequency decreased after FMT UTI. Further studies involving more

patients would be relevant to confirm this work and develop bacteriotherapy.
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Irritable bowel syndrome (IBS) is the most common functional
bowel disorder, affecting 9%-23% of the world population, and
is characterized by abdominal pain or discomfort associated
with changes in bowel habits and stool characteristics. The eti-
ology of IBS is multifactorial, and the pathophysiology is not
completely understood. Nevertheless, several studies over the
past few years have reported qualitative and quantitative alter-
ations in the intestinal microbiota of patients with IBS [1]. Tap
et al. found that the severity of IBS symptoms was negatively
associated with microbial richness, exhaled CH,, the presence
of methanogens, and enterotypes enriched with Clostridiales
or Prevotella species [2]. Pozuelo et al. found a reduction of
butyrate-producing bacteria in patients with IBS [3]. A number
of therapeutic approaches have been described in an attempt to
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modulate the microbiota in IBS, such as nonabsorbable anti-
biotics (neomycin and rifaximin) and other therapies, including
dietary modification, probiotics, prebiotics, and fecal micro-
biota transplantation [4].

Fecal microbiota transplantation (FMT), the change of the
gut microbiota of a patient after transplantation of stool from
a healthy donor, has been successfully used to treat recurrent
[5], refractory [6], and severe cases of Clostridium difficile in-
fections [7, 8]. Multiple other diseases, associated with Western
lifestyles, including especially IBS, constipation, inflammatory
bowel disease, neurological diseases, cardiovascular diseases,
obesity, the metabolic syndrome, autoimmunity, asthma, and
allergic diseases, have taken on epidemic proportions in recent
years due to the potential association with the gut microbiota
[9]. This has resulted in speculation that FMT may eventually
be beneficial in other conditions associated with dysbiosis, such
as metabolic syndrome, obesity, food allergies, IBD, and espe-
cially IBS [10]. Indeed, Johnsen et al. showed its relative effi-
cacy with a double-blind randomized, placebo-controlled study
of patients with moderate to severe irritable bowel syndrome
(decreased symptoms for 65% of patients [36/55] with FMT
vs 43% with placebo [12/28] at 3 months) [11]. Moreover, in a
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single-center study in the United States, the authors observed
that 70% of patients experienced resolution or improvement
of symptoms after FMT, especially those with abdominal pain,
dyspepsia, bloating, and flatus [12]. Moreover, FMT resulted
in the resolution of recurrent Clostridium difficile, a significant
decrease in the frequency of recurrent urinary tract infections
(UTIs), and an improvement in the antibiotic susceptibility
profile of organisms causing UTIs [13]. Over the past 10 years,
most gut microbiota analysis after FMT have been carried out
using metagenomic approaches, which allow a relatively rapid
assessment of the microbial composition by high-throughput
sequencing. More recently, culturomics has emerged as a new
approach for the study of complex microbial ecosystems, such
as the human intestinal tract, with the potential to detect mi-
nority populations and provide information on the viability of
detected microorganisms [14, 15]. Indeed, we describe here the
case of a patient with irritable bowel syndrome and repetitive
urinary tract infections who received an FMT, and we ana-
lyzed her digestive microbiota by culturomic and metagenomic
targeting 16S rRNA sequencing methods.

METHODS

Case Presentation

We report the case of a 73-year-old woman who presented
with the following medical history: 2 vaginal deliveries, hypo-
thyroidism, Meniere's disease, Helicobacter pylori gastritis, de-
pressive syndrome, hemorrhoid sclerosis, and cystopexy. She
reported having irritable bowel syndrome, with abdominal
pain, bloating, and transit disorders with a capricious evolu-
tion, alternating nonbloody liquid diarrhea and uncontrolled
molded stools for several years, with an average of 10-15 stools
a day associated with anal incontinence. In addition, she re-
ported very poor quality of life, with a daily antidiarrheal intake
and a drastic diet without fiber, gluten, or lactose; she indicated
global exhaustion due to her disabling symptoms.

In terms of diagnosis, no infectious etiology including
the presence of Clostridium difficile was found. Abdominal
imaging showed no specific anomalies, and a colonoscopy
was performed in 2014, during which polypectomy and
mucosectomy were performed, with no significant macroscopic
or anatomopathological lesions.

Therapeutically, she had tried various diets, antidiarrheals,
probiotics, and antidepressants. Faced with anal incontinence
associated with diarrhea, a sacral neurostimulator was im-
planted to see if it could at least partially improve the symptoms,
to no avail. In addition, she had been suffering from repetitive
urinary tract infections for several years, with 5 episodes in the
past 6 months, including 3 in the 2 months before FMT and
treatment with fosfomycin. The last was a month before the
FMT. It should be noted that the patient did not take any other
antibiotics between the last urinary tract infection and the FMT.

A cytobacteriological examination of the urine (CBEU) per-
formed a few days before the transplant showed an Escherichia
coli colonization with low-level penicillinase (resistant to ampi-
cillin, trimethoprim-sulfamethoxazole, and doxycycline). It was
the same Escherichia coli with the same resistance profile as that
found in the last 3 episodes of urinary infection.

For these conditions of refractory transit disorders associated
with repetitive urinary tract infections, an FMT was performed.

Fecal Microbiota Transplantation Procedure

The anonymous donor was selected by a questionnaire and mi-
crobiological analyses (blood and feces) according to the 2015
French recommendations. Fecal microbiota transplantation
consisted of a bowel lavage with 2 glasses of Fast Prep the day
before the transplant. The positioning of the nasogastric tube
was performed and verified by chest radiography, then 200 mL
of 1.4% bicarbonate was instilled 15 minutes before transplan-
tation. The donor delivered fresh stool samples of at least 30 g,
which was frozen at -80°C. All manipulations were performed
at the bacteriology laboratory using a laminar-flow biosafety
hood. Feces were diluted in 400 mL of 0.9% NaCl and mixed
using a blender for at least 10 minutes to ensure homogeniza-
tion, and the solution was then filtered to eliminate debris. The
solution was poured into 8 syringes of 50 mL and kept at room
temperature until infusion through the nasogastric tube. No an-
tibiotic was prescribed.

Fecal Microbiota Analysis

In parallel, an analysis of the intestinal microbiota was per-
formed using culturomic (a culture-dependent technique with
identification of species using matrix-assisted laser desorption
ionization time of flight [MALDI-TOF]) and metagenomic
rRNA
sequencing) approaches. We collected the patient's stool before

(a culture-independent technique targeting 16S
(pretransplant) and after the transplant (post-transplant), as
well as the infusion of the donor's stool as it was administered to
the patient (fecal infusion). During follow-up, every 2 months,
only clinical monitoring was performed. All manipulations
were carried out within the laboratory of the Institute Hospital-
University Méditerranée Infection of Marseille. A prior author-
ization was obtained to carry out this study (IHU Méditerranée
Infection Ethics Committee, No. 2016-011).

Culturomics

A sample of the patient's stool was tested the day before the
infusion and 10 days after, and a sample of the infusion was
collected as well. Four milliliters of each sample was inocu-
lated into blood culture (Biomérieux, Marcy-1'Etoile, France)
with the addition of 10 of the 18 standardized conditions of
culturomics [16] and 7 others after pretreatment with alcohol
to promote bacterial sporulation (Supplementary Data 1) [17].
Atregular intervals (D1, D3, D7, D10, D14, D21, and D30) after
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10 successive dilutions in Dulbecco's phosphate-buffered saline
(DPBS), we seeded the contents of each of the 17 culture bottles
on Columbia agar, which incubated for 24 hours in aerobic con-
ditions and 48-72 hours in anaerobic conditions. Then, each
bacterial colony was subcultured in COS agar isolation before
being identified by MALDI-TOF on a Microflex LT (Bruker,
Billerica, MA) [18]. A small amount of bacteria was deposited
in at least 2 positions (spot) on an analysis plate and covered
on each spot with 2 pL of a lytic matrix composed of a-cyano-
4-hydroxycinnamic acid, 500 pL of acetonitrile HPLC, 25 pL
of trifluoroacetic acid, and 475 pL of HPLC water. The protein
spectra corresponding to each bacterium were acquired using
Flexcontrol software (Bruker). A maximum of 100 peaks were
used for each spectrum, and the spectra were compared with
the Bruker (Biotyper) database and the IHU laboratory data-
base. The laboratory database had an archive of the spectra of
new bacterial species discovered in previous studies. An isolate
was considered correctly identified at the species level when at
least 1 spectrum had a score >1.9 and at the genus level for a
score >1.7 [18]. If the bacterium was identified, it was stored at
-80°C. If, despite several tests with good-quality protein spectra,
the bacterium could not be identified, a pure culture dish of the
bacterium was transmitted to molecular biology lab for identifi-
cation by sequencing of the 16S gene [18]. Strains of each of the
different bacterial species identified in each stool sample were
stored in Protect Microorganism Preservation System tubes
(Technical Service Consultant Ltd., Lancashire, UK) at —-80°C.
Potential contamination was limited by the use of negative and
positive controls. In addition, in previous work of culturomics
on more than 1000 samples, the vast majority of species were
detected in many samples [19].

Metagenomic Targeting 16S rRNA Sequencing

Samples were extracted by a mechanical treatment performed
with powder glass beads that had been acid washed (G4649-
500g Sigma) and 0.5-mm glass beads using cell disruption
media (Scientific Industries, Inc.) with a FastPrep BIO 101 in-
strument (Qbiogene, Strasbourg, France) at maximum speed
(6.5 m/sec) for 90 seconds. Then, stools were treated with 2
kinds of lysis methods: method 1, with classical lysis and a pro-
tease step following purification using the NucleoSpin Tissu
kit (Macherey Nagel, Hoerdt, France), and method 5, using a
deglycosylation step and purification on the EZ1 Advanced XL
device (Qiagen, Courtaboeuf, France) [20]. Samples were first
amplified on these 2 extractions, pooled and barcoded, then
sequenced for 16S rRNA sequencing using MiSeq technology
(Illumina, Inc, San Diego, CA) and a paired-end strategy,
constructed according to the 16S Metagenomic Sequencing
Library Preparation (Illumina). For each protocol extrac-
tion, metagenomic DNA was amplified for the 16S “V3-V4”
regions by polymerase chain reaction (PCR) for 40 cycles,
using the Kapa HiFi Hotstart ReadyMix 2x (Kapa Biosystems

Inc,Wilmington, MA), and the surrounding conserved region
V3_V4 primers with overhang adapters (FwOvAd_341F TCG
TCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGG
GNGGCWGCAG; RevOvAd_785R GTCTCGTGGGCTCGG
AGATGTGTATAAGAGACAGGACTACHVGGGTATCTAA
TCC). After purification on AMPure beads (Beckman Coulter
Inc, Fullerton, CA), concentration was measured using high-
sensitivity Qubit technology (Beckman Coulter Inc, Fullerton,
CA), and dilution to 1 ng/pL was performed. During this step,
the library of protocol 1 was pooled volume-to-volume to the
library for protocol 5, so that 15 ng was involved in a subse-
quent limited-cycle PCR, where Illumina sequencing adapters
and dual-index barcodes were added to the amplicon. After pu-
rification on AMPure beads (Beckman Coulter Inc, Fullerton,
CA), this library was pooled with 95 other multiplexed sam-
ples. The global concentration was quantified by a Qubit assay
using the high-sensitivity kit (Life Technologies, Carlsbad, CA).
Before loading for sequencing on MiSeq (Illumina Inc, San
Diego, CA), the pool was diluted at 8 pM. Automated cluster
generation and paired-end sequencing with dual index reads
were performed in a single 39-hour run at 2x250 bp. The paired
reads were filtered according to the read qualities. The raw data
were configured in fastaq files for R1 and R2 reads. The data
were uploaded to the institution's server and transferred to the
Metagx software.

MetaGX Software

Data Processing

The paired-end reads of the corresponding raw fastq files
were assembled into contigs using Pandaseq [21]. The high-
quality sequences were then picked for the next steps of anal-
ysis by considering only the sequences that hold both primers
(forward and reverse). In the following filtering steps, the
sequences containing N were removed. Sequences longer than
500 nt were trimmed, sequences with a length shorter than
100 nt were removed, and forward and reverse primers were
removed from each of the sequences. The filtering steps were
achieved using the QIIME pipeline [22]. Strict dereplication
(clustering of duplicate sequences) was performed on the
filtered sequences, which were then classified by decreasing
order of abundance [23-25]. For each metagenome, the clus-
tering of operational taxonomic units (OTUs) was performed
with 97% identity.

Building Reference Databases

We used the Silva SSU and LSU database and released 1.32 from
the Silva website, and from this, a local database of predicted
amplicon sequences was created by extracting the sequences
holding both primers. To this local database, we added 16S
sequences of 556 species isolated in our laboratory from diag-
nostic and research samples. We collected a reference database
of 14 459 sequences. We also included all the putative species
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of our previous analyzes. This yielded a database containing 76
368 sequences to perform our analysis.

Taxonomic Assignments

We applied at least 20 reads per OTU, which were then searched
against each database using BLASTN [26]. The best match of
297% identity and 100% coverage for each of the OTUs was ex-
tracted from the reference database, and taxonomy was attrib-
uted down to the species level. Finally, we counted the number
of OTUs allocated to unique species.

Statistical Analysis

These data were processed using Excel software and analyzed
with “Microbiome Analyst” [27] following the database SILVA's
guidelines [28] using a principal coordinate analysis, reflection of
NMDS beta diversity, a core microbiome, and heatmap analysis.

RESULTS

Clinical Outcomes

No adverse effects occurred during the FMT procedure.
Eight months after transplantation, the evolution was favor-
able, with a clear reduction in frequency and an improvement
in stool consistency (3-4 molded stools a day compared with
10-15 before the transplant), as well as the absence of recur-
rence of urinary infection and absence of microbial growth
on urinalysis performed after transplantation. This was ac-
companied by an improvement in the patient's quality of life,
with a decrease in intestinal incontinence and antidiarrheal
drug consumption (1 per day compared with 3-4 before
transplantation), return to a normal diet, and an improve-
ment in the patient's state of mind.

Analysis of Fecal Microbiota

Culturomics

Overall, we cultivated 177 different bacteria, 114 in the
pretransplant group, 77 in the post-transplant group, and
102 in the fecal infusion group (Supplementary Data 2).
The distribution of bacterial species by group is summar-
ized in Figure 1, with, in particular, 42 bacteria initially
present that were gone post-FMT and 12 bacteria present
in the fecal infusion, present in the post-transplant stool,
and absent in the pretransplant sample, potentially trans-
ferred from the infusion into post-transplant stool and even-
tually responsible for the patient's healing (Anaerococcus
vaginalis, Bifidobacterium longum, Campylobacter ureolyticus,
Intestinimonas massiliensis, Lactobacillus pentosus, Oscillibacter
massiliensis, Prevotella
denticola, Provencibacter massiliensis, Streptococcus agalactiae,
Streptococcus constellatus, and Streptococcus parasanguinis).
Intestinimonas massiliensis, Oscillibacter massiliensis, and

Phascolarctobacterium  faecium,

Provencibacter massiliensis were previously discovered and cul-
tivated in our laboratory using culturomics [29].

We observed, respectively, 64.9%, 70.1%, and 57.7% of an-
aerobic bacteria and 34.2%, 40.3%, and 23.1% of gram-negative
bacteria in the pretransplantation, post-transplant, and fecal in-
fusion groups (no significant differences) (Table 1).

Metagenomic Targeting 16S rRNA Sequencing

Pyrosequencing generated a total of 85438 reads. In the pretransplant
stool, the post-transplant stool, and the fecal infusion, there were, re-
spectively, a total of 11223, 43 334, and 30881 reads corresponding
to 71, 124, and 113 OTUs. The distribution of OTUs found using
16S rRNA sequencing by group is summarized in Figure 2 with, in

Actinomyces europaeus
Alistipes jeddahensis
Alistipes onderdonkii
Bacterowdes cellulolyticus
Bacteroides eggerthii
Bacteroudes ovatus
Bedwimibacterium massiliense
Campylobacter ureolyticus
Clostridium aldenense
Clostridium hathewayt
Clostridium urinomassiliense
Clotridium tertiutm
Collinsella massiliensis
Dialister invisus P6678P
Dorea massiliensis
Enterococcus casseliflous
Enterococcus cecorum
Eubacterium massiliense
Fenollaria vaginalis
Gordonibacter pamelaeae
Holdemania timonensis

Figure 1. Venn diagram. Bacterial species found by culturomics in pretransplant, post-transplant, and fecal infusion samples.

Intestinimonas phoceensis
Lactobacillus delbrueckii
Lactobacillus parabuchnert
Lactobacillus reuteri
Lactobacillus rhamnosus
Marseillococcus timonensis
Massilimicrobiota timonensis
Massilistercora timonensts
Mobiluncus curtisii
Morganella morganii
Negativicoccus succinicivorans
Olsenella provencensis
Parabacteroides distasonis
Parabacteroides goldsteinii
Pediococeus acidilactic
Polynesia massiliensis
Porphyromonas asaccharolytica
Prevotella copri
Pseudomonas aeruginosa
Ricaboniella massiliensis
Staphylococcus homins

Before FMT

Infusion

After FMT

Alistipes putredinis
Bifidobacterium adolescentis
Butyricimonas mediteranensis
Butyricimonas phoceensis
Clostridium citroniae
Eisenbergiella massiliensis
Enterococcus gilous
Enterococcus thailandicus
Lachnoclostridium caccae
Phocibacillus massiliensis
Prevotella shahii
Staphylococcus capits

Anaerococcus vaginalis
Bifidobacterium longum
Campylobacter ureolyticus
Intestinimonas massiliensts
Lactobacillus pentosus
Oscillibacter massiliensis
Phascolarctobacterium faecium
Prevotella denticola
Provencibacter massiliensis
Streptococcus agalactiae
Streptococctus constellatus
Streptococcus parasanguinis
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Table 1. Phylum Level, Condition, and Gram Status in Each Stool Sample Group Using Culturomics

Before FMT,? No. After FMT, No. Infusion,® No.
Phylum
Actinobacteria 13 6 12
Bacteroidetes 21 16 1
Firmicutes 67 49 73
Proteobacteria 6 2
Synergistetes 1 1
Not specified 6 3 1
Condition
Anaerobic bacteria 74 54 60
Aerobic bacteria 40 23 44
Gram status
Gram-postitive bacteria 67 41 78
Gram-negative bacteria 39 31 24
Gram-not specified bacteria 8 5 2

Abbreviation: FMT, fecal microbiota transplantation.
“The day before the FMT.

®Ten days after the FMT.

“The infusion the day of the FMT.

particular, 3 bacteria initially present that were lost post-FMT, and
were therefore potentially pathogenic in the patient, and 12 bacteria
present in the fecal infusion, present in the post-transplant stool, and
absent in the pretransplant stool, potentially transferred from the
infusion into the post-transplant stool and eventually responsible
for the patient's recovery (Akkermansia muciniphila, Bacteroides
fragilis, Collinsella aerofaciens, Coprococcus comes, Desulfovibrio
piger, Holdemania timonensis, IHU PS 94 Oscillospiraceae 125390,
IHU PS Unassigned 109709, IHU PS Unassigned 58217, Ihuella
massiliensis, Kineothrix alysoides, Marseillibacter massiliensis, and
Prevotella lascolaii). These are different from those found with

culturomics. The global heatmap is described in Figure 3. This
represents the distribution of the different genera according to the
sample and to their correlation index. Note that we find a great dis-
similarity between post-transplant stool and the infusion, which is
different from published studies on Clostridium difficile [30]. This
is difficult to interpret in a single case report, but perhaps it is be-
cause of the considerable lack of diversity in the microbiota of the
patient with Clostridium difficile colitis before transplant that we
do not find in patients with IBS. The analysis of the microbiota at
several months after the FMT would make it possible to evaluate
if there are more similarities. Supplementary Data 3 summarizes

Before FMT

IHU PS Unassigned 1413621
IHU PS Unassigned 29452
Turicitbacter sanguinis

Infusion

After FMT

Bacteroides fragilis

Collinsella aerofaciens
Coprococcus comes
Desulfovibrio piger
Holdemania timonensis

THU PS 94 Oscillospiraceae 125390
IHU PS Unassigned 109709
IHU PS Unassigned 58217
Thuella massiliensis
Kineothrix alysoides
Marseillibacter massiliensis
Prevotella lascolari

Figure 2. \enn diagram. Operational taxonomic units found by metagenomic targeting 16S rRNA sequencing in pretransplant, post-transplant, and fecal infusion samples.
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FEubacterium
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Fusicatenibacter

Roseburia 0.5

Kineothrix
Holdemania
Thuella
Akkermansia
Faecalibacterium
Prevotella
Blautia

Gemmiger

. Before FMT
~ Infusion

Coprococcus . After FMT
Collinsella

Desulfovibrio

Lachnoclostridium
IHU_PG_94_Oscillospiraceae_75839

Ruminococcus
Clostridium

Streptococcus
[HU_PG_92_Ruminococcaceae_745130
IHU_PG_89_Bacteria_2397

Shigella

IHU_PG_85_Bacteria_1323
Oscillibacter

| IHU_PG_94_Oscillospiraceae_125390
Marseillibacter

Polynesia

Unassigned

Methanobrevibacter

Paraoscillibacter

Parabacterovdes

Alistipes

Odoribacter

Bacteroides

Barnesiella

Figure 3. Heatmap comparison of the abundance of all bacterial genera found using 16S rRNA sequencing across pretransplant, post-transplant, and fecal infusion

samples.

the number of pyrosequencing-trimmed reads obtained for each
group, with their respective relative abundance. The 3 most abun-
dant OT'Us obtained in the pretransplant stool, the post-transplant
stool, and the fecal infusion were, respectively, Escherichia coli,
IHU PS Unassigned 1204239, and Bacteroides vulgatus; IHU PS
Unassigned 142193, Escherichia coli, and Bacteroides eggerthiis
Akkermansia municiphila, Prevotella copri, and IHU PS Unassigned
109709. The family and order diversity in each sample is detailed
in Supplementary Data 4. The biodiversity in each group is utterly
different, as shown in Supplementary Data 5.

Culturomics and Metagenomics
We found, respectively, 14, 11, and 13 common species with
both techniques, and most of the other species were only found

when using 1 of the 2 techniques, which shows their comple-
mentarity, as previously described (Supplementary Data 6) [15].

DISCUSSION

We report here the first case of FMT for both IBS and UTT in-
dications with stools' microbiota analyzed by culturomics and
16S rRNA sequencing. Indeed, in the literature, we found arti-
cles that report cases of IBS successfully evolving after FMT for
IBS with constipation mainly [31] or alternating diarrhea and
constipation [32], especially a recent double-blind, random-
ized, placebo-controlled, parallel-group, single-center trial [11].
Concerning recurrent UTIs, Whiteside et al. suggested that
the development of a synthetic urinary microbiota for trans-
plantation might lead to effective treatment for patients with

6 « OFID « Hocquartetal


http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofz398#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofz398#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofz398#supplementary-data

recurrent UTI, as the cause of this condition is probably similar
to a recurrent infection caused by C. difficile, in which the in-
fection is likely to be associated with an inability to reconstitute
the normal microbiota [33]. Subsequently, Tariq et al. fortui-
tously demonstrated that FMT may decrease the frequency of
UTIs associated with multidrug-resistant organisms, possibly
by gut decolonization through the reestablishment of coloniza-
tion resistance. This effect may lead to a decrease in antibiotic
use, morbidity, and cost [13].

It should be noted that we found a discordance of the spe-
cies by culturomics and metagenomics, as previously described
[34]. This is due to biases associated with 16S sequencing such
as extraction bias, depth bias (detects only the majority species),
and viability bias (it is not known whether species are alive). All
this explains the low recovery rate between the 2 techniques. To
overcome this, we propose for future studies the use of several
methods of extractions concomitantly, an increase in the depth
of sequencing, use of the latest technologies of metagenomics,
or coupling this with metatranscriptomics [34].

Finally, there are articles in which the authors have tried to
characterize the microbiota of patients with IBS, but the prelim-
inary results are not quite superimposable. Jeffery et al. found
changes characterized by an increase in Firmicutes-associated taxa
and a depletion of Bacteroidetes-related taxa in IBS stool samples
[35]. Rajilic-Stojanovic et al. also found an increase in the ratio
of Firmicutes and Bacteroidetes, with an increase in the number
of Dorea, Ruminococcus, and Clostridium spp. in some samples
and a decrease in the number of Bacteroidetes, Bifidobacterium,
and Faecalibacterium spp. in others, and, when present, a lower
average number of methanogens in IBS stool samples [36].

In analyzing fecal and mucosal microbiota from patients with
IBS and healthy individuals, Tap et al. found IBS symptom se-
verity to be negatively associated with microbial richness, ex-
haled CH,, presence of methanogens, and enterotypes enriched
with Clostridiales or Prevotella species [2]. Finally, Pozuelo has
shown a reduction of butyrate- and methane-producing micro-
organisms in patients with irritable bowel syndrome [3].

CONCLUSIONS

In this case report, IBS symptoms and UTI frequency de-
creased after FMT. To date, the exact mechanism of this effect
remains unclear and could be the subject of further in-depth
studies. We observed 12 bacteria obtained by culturomics and
12 others by metagenomics targeting 16S rRNA sequencing
that were present in the fecal infusion and the stool after
transplant, which could represent bacteria of interest. A study
with more patients, urine microbiota analysis, and dendro-
gram comparisons and genome sequencing on these common
bacteria would be interesting to confirm clinical efficiency
and to find bacteria of interest to participate in the healing
of IBS and UTTI and thus develop the right mix of bacteria to
consider targeted bacteriotherapy.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader,
the posted materials are not copyedited and are the sole responsibility of
the authors, so questions or comments should be addressed to the corre-
sponding author.
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