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ABSTRACT
The therapeutic effects of off-label oral vancomycin in pediatric and adult primary sclerosing cholangitis (PSC)-inflammatory bowel
disease, more commonly PSC-ulcerative colitis (UC), indicate the translational relevance of disease-associatedmicrobiome findings.
This is the first report on longitudinal salivary and fecal microbiome changes in a pediatric PSC-UC patient over the first 90 days of
vancomycin therapy. Increase in bacterial diversity and abundance changes in Fusobacterium, Haemophilus, and Neisseria were
observed. Our findings highlight the importance of longitudinal microbiome sampling in PSC-UC and serve as a nidus for larger-
scale observations toward advancing microbial therapeutics for PSC.

INTRODUCTION
Tan et al1 reported that oral vancomycin induces clinical and mucosal remission of colitis in children with primary sclerosing
cholangitis-ulcerative colitis (PSC-UC). Distinct microbiome profiles in adult PSC-UC patients have been described.2 Fecal and
salivary microbiomes of pediatric patients are considered potential biomarkers for PSC-inflammatory bowel disease (IBD).3 The
importance of longitudinal microbiome sampling in patients with IBD for translational research purposes has been emphasized.4

However, such longitudinal studies in patients with PSC or PSC-IBD have not been performed in either children or adults.

CASE REPORT
A 7-year-old Hispanic white boy presented with weight loss, bloody diarrhea, and abnormal liver enzymes in Puerto Rico. He was diagnosed
with Crohn’s colitis by endoscopy. Hepatic imaging through magnetic resonance cholangiopancreatography was normal, but liver biopsy
revealed small ductPSC. Initial treatmentswere prednisone, ursodiol, and azathioprine.Oneyear after diagnosis, hedevelopedpancreatitis and
his azathioprinewas changed tomethotrexate.At age 9, hemoved toHouston,Texas.Henever achieved steroid-free remission, and continued
tohavemildcolitis symptoms.EndoscopywasmoreconsistentwithmildpancoliticUC.Prednisoneweanwas initiatedbeforeendoscopy.After
endoscopy, balsalazide (750mg 3 times daily) was started, while ursodiol (10mg/kg) continued andmethotrexate stopped.He flared 1month
later and was started on budesonide (9 mg daily). Fecal calprotectin (FC) and serum gamma-glutamyl transferase (GGT) levels remained
elevatedafter 5weeksofbudesonide therapy.Thedecisionwasmade to switchhimtooff-label vancomycin (125mg4 timesdaily)with thegoal
of optimizing colitis and possibly PSC control (Figure 1). Ursodiol was discontinued per his hepatologist’s recommendation.

He was recruited into our Institutional Review Board-approved study (H-43759) after written consent.We prospectively performed
longitudinal microbiome analyses over a 90-day period of vancomycin treatment. Clinical response to vancomycin was assessed by
pediatric UC activity index.5 Colitis activity was also monitored by FC, and biochemical PSC activity was monitored by GGT.
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Clinical colitis resolved within 90 days (pediatric UC activity
index 25 [day 0] to 5 [day 90]). FC normalized 70 days after
vancomycin (Figure 1) when budesonide was discontinued.
His serum GGT declined after vancomycin initiation and
reached normal levels by 195 days (Figure 1). He continued
vancomycin and balsalazide therapy and has remained in
clinical remission. He was monitored with FC levels, which
remained normal. No follow-up endoscopy has been per-
formed to date because of high copay mandated by the pa-
tient’s insurance.

Stool and saliva were collected at 4 timepoints: 0 (before treat-
ment with vancomycin), 2, 7, and 90 days after starting vanco-
mycin. OMNIgene ORAL saliva and OMNIgene GUT stool
collection kits were used.6,7 Stool and saliva samples were pro-
cessed for high-throughput sequencing of the bacterial 16S rRNA
gene at the Alkek Center for Metagenomics and Microbiome
Research at Baylor College of Medicine. A rise in microbiome
diversity (a combined measure of microbiome [bacteriome in
this case] abundance and richness) in stool and saliva was ob-
served (Figure 2). Vancomycin affected the fecal microbiome
faster than the salivary (Figure 2). Near consistent abundance
changes occurred in Fusbacterium (decrease), Haemophilus
(decrease), and Veilonella (increase) (Figure 3). In saliva, the
abundance of Neisseria consistently declined (Figure 4).

DISCUSSION
PSC-UC represents a subtype of UC in pediatric patients as-
sociated with a less aggressive (ie, reduced progression to
colectomy) course of colitis compared with non–PSC-UC.8

There appears to be a frequent disconnect between the clinical
and objective (ie, biochemical: FC; and endoscopic) severity of
colitis within this group compared with non–PSC-UC.9 The
clinically “silent” colitis can be rather refractory to current
conventional treatments.1 This may be one reason for the
significantly increased colorectal cancer rate in PSC-UC over
non–PSC-UC.10 Because of these clinical characteristics, novel
modes of colitis control, such as vancomycin therapy, are
important to investigate.

There is limited literature on the gut microbial effects of oral
vancomycin.11–13 The unique findings in our case were un-
likely to be related to the weaning of steroids, as the patient was
still taking budesonide on days 2 and 7 after starting vanco-
mycin, but diversity already increased.14 The withdrawal of
ursodiol was also unlikely to lead to our findings since the
salivary microbiome in PSC patients on and off ursodiol
therapy was not different in previous reports.3 Therefore, we
speculate that vancomycin therapy may have induced damp-
ening of mucosal inflammation by modulating epithelial bi-
ology and/or bacterial composition and thereby indirectly led

Figure 1. Fecal calprotectin and serum gamma-glutamyl transferase GGT changes our patient (*indicates vancomycin start).

Figure 2. Shannon Diversity Index of stool and saliva samples from
our patient separated out by day. Day 1 indicates start of
vancomycin.

Figure 3. Top 10 genera changes in the stool of our patient sepa-
rated out by day. Day 1 indicates start of vancomycin.
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to the secondary rise of bacterial diversity.15 Microbiome
changes on day 2 differed from those on day 90 after vanco-
mycin initiation. This highlights the importance of longitu-
dinal sampling. Since vancomycin is used in a chronic fashion
for PSC-UC, we focused more on the consistent/longitudinal
microbiome changes in our patient.

Fusobacterium and Haemophilus have been observed to be
more common in PSC fecal microbiomes, and Neisseria has
been found to be elevated in the PSC bile.16–18 Interestingly, the
addition of vancomycin decreased these genera in our patient.
Veillonella has been found to be increased in the stool,2 bile,
and duodenal biopsies of adult PSC patients.18 However,
Veillonella is commonly resistant to vancomycin,19 whichmay
explain the increase in its abundance we observed after
treatment. Consequently, our observations implicate Fuso-
bacterium, Haemophilus, and Neisseria, but not Veillonella as
potential targets of long-term vancomycin therapy in
PSC-UC.

In conclusion, this is the first report on longitudinal micro-
biome analysis with respect to vancomycin treatment in PSC-
UC. Microbiome changes have recently been recognized to be
highly personalized in IBD,20 which points to the significance of
longitudinal observations in single cases, such as ours. The
findings will serve as a nidus for larger cohort and extended
length longitudinal observations on vancomycin in PSC-UC.
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Figure 4. Top 10 genera in the saliva of our patient separated out by
day. Day 1 indicates start of vancomycin.
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