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Abstract

Background: Prevention of recurrent Clostridioides difficile infection (CDI) is a challenge in
clinical practice, particularly in patients who need systemic antimicrobial therapy. We aimed
to evaluate the role of oral vancomycin prophylaxis (OVP) in prevention of primary or future
CDl in patients on systemic antimicrobial therapy.

Methods: A systematic search of MEDLINE, Embase, and Web of Science was performed from
2000 to January 2020. We included case-control or cohort studies that included patients on
systemic antimicrobial therapy who did or did not receive oral vancomycin prophylaxis (OVP)
and were evaluated for development of CDI. Odds ratio (OR) estimates with 95% confidence

intervals (Cl) were calculated.

Results: Four studies including 1352 patients evaluated OVP for primary CDI prevention,
with CDI occurring in 29/402 patients on OVP (7.4%) compared with 10.4% (99/950) without
OVP. Meta-analysis revealed no significant decrease in risk of CDI in patients who received
OVP (OR, 0.18; 95% CI, 0.03-1.03; p=0.06). There was significant heterogeneity with 2=76%.
Ten studies including 9258 patients evaluated OVP for secondary CDI prevention. Future CDI
occurred in 91/713 patients on OVP (13.3%) compared with 21.9% (1875/8545) who did not
receive OVP. Meta-analysis revealed a statistically significant decreased risk of future CDI
(OR, 0.34; 95% CI, 0.20-0.59; p<0.00001). Significant heterogeneity was seen with /2=59%.
Discussion: Based on observational data, OVP appears to decrease the risk of future CDI in
patients with prior CDI who require systemic antimicrobial therapy. However, OVP was not

effective for primary prevention of CDI.
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Introduction

Clostridioides difficile infection (CDI) is the most
common nosocomial infection in the United
States, with almost half a million cases annually.
Recurrent infection is common, with antibiotic
exposure being a primary risk factor.!-> Recent
data have suggested that the incidence of recur-
rent CDI has increased disproportionately com-
pared with primary CDI, indicating a rising
demand for strategies to prevent both primary
and recurrent CDI.4

The optimal approach to reduce the risk of CDI
in patients who require systemic antimicrobial
therapy remains unclear. Oral vancomycin is the
first line therapy for active CDI; however, the
risk of recurrence after primary CDI is approxi-
mately 20-25% and is further increased with the
use of additional systemic antibiotics.? Treatment
with fidaxomicin or bezlotoxumab in addition to
antibiotic therapy is associated with a decreased
risk of recurrence compared with vancomycin
alone.>% A meta-analysis compared therapies for
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prevention of recurrent CDI in patients with
active CDI and demonstrated fidaxomicin, fecal
microbiota transplantation (FMT), monoclonal
antibodies, and various prebiotics and probiotics
demonstrated a reduction in risk of recurrent
CDI, with the greatest risk reduction observed
with FMT and monoclonal antibody with bezlo-
toxumab. This study did not address prophylaxis
with oral vancomycin to prevent CDI.”

In patients who require systemic antibiotics, a pri-
mary or secondary prophylactic strategy to pre-
vent CDI is appealing. Studies evaluating the role
of probiotics for mitigating primary or recurrent
CDI are inconsistent.8° Preventing CDI with oral
vancomycin, termed oral vancomycin prophylaxis
(OVP), has been reported in small studies. One
study evaluated the efficacy of OVP for recurrent
CDI within 90days in adult inpatients who
received systemic antibiotics and found reduced
risk of CDI with OVP [odds ratio (OR), 0.63;
95% confidence intervals (CI), 0.35-1.14)].10
Another study evaluated the efficacy of OVP for
hospitalized patients on systemic antibiotics and
found no difference in rates of primary CDI in
patients who received OVP wversus no OVP.!! One
recent meta-analysis of nine studies concluded
that OVP was associated with decreased risk of
CDI (OR, 0.263; 95% CI, 0.13-0.52) but the
analysis was limited by the exclusion of key stud-
ies and inclusion of both primary and secondary
prophylaxis studies together.!? In addition, stud-
ies that have controlled for confounders may be
better able to identify a true association.

Due to inconsistent results from prior studies, we
performed a comprehensive systematic review and
meta-analysis to evaluate the role of OVP for pri-
mary and secondary CDI prevention in patients
receiving systemic antimicrobial therapy.

Methods

All procedures used in this meta-analysis were
consistent with the guidelines of the Preferred
Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA) and MOOSE (Meta-
analysis Of Observational Studies in Epidemiology)
criteria for observational studies.!314

Selection criteria
The studies considered in this meta-analysis were
case-control and cohort studies that evaluated

patients on systemic antimicrobial therapy who
did or did not receive OVP and that measured the
incidence of subsequent primary or future CDI.
We excluded studies that assessed patients with
active CDI. Primary prevention was defined as
patients with no prior history of CDI receiving
OVP and secondary prevention was defined as
patients with prior history of CDI receiving OVP
for prophylaxis of a future episode of CDI. We
used the term future CDI instead of recurrent
CDI as definitions and time for future CDI recur-
rence were variable and there was no distinction
between recurrence (subsequent infection within
8weeks) and reinfection (subsequent infection
beyond 8weeks) in the available studies. We
excluded studies that did not evaluate CDI as an
outcome or if there were insufficient data to
determine an estimate of an OR and 95% CI.
Studies with both published full text or studies
available as abstracts were included.

Data sources and search strategy

We conducted a comprehensive search of Ovid
MEDLINE in-process and other non-indexed
citations, Ovid MEDLINE, Ovid Embase, Ovid
Cochrane Central Register of Controlled Trials,
Ovid Cochrane Database of Systematic Reviews,
Web of Science, and Scopus from 1 January 2000
to 31 January 2020. The search strategy was
designed and conducted by study investigators
(SK and RT) and the Mayo Clinic library staff,
independently. The search was limited to studies
in the English language. Controlled vocabulary
supplemented with keywords was used to search
for studies of vancomycin use and CDI. Main key-
words used in the search were the following:
Clostridium difficile, C diff, C difficile, Clostridium
difficile infection, Clostridioides difficile, CDI,
Clostridium difficile-associated diarrhea or CDAD,
or pseudomembranous colitis AND vancomycin
OR prophylaxis OR prevention OR pre-exposure
prophylaxis AND outcomes or infection. A
detailed search strategy is included as an Appendix.

Two authors (SK and RT) independently reviewed
the titles and abstracts of the identified studies, and
those that did not answer the research question of
interest were excluded. The full texts of the remain-
ing articles were reviewed to determine inclusion
criteria fulfillment. The reference lists of articles
with information on the topic were also reviewed
for additional pertinent studies. We also searched
the abstracts from major gastroenterology and
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Figure 1. Flow diagram of study selection process.

infectious diseases conferences from 2000 to
2019. The conferences searched were Digestive
Diseases Week, American College of Gastro-
enterology Annual Scientific Meeting, American
Society of Microbiology Microbe and Infectious
Diseases Week. A flow diagram of included stud-
ies is shown in Figure 1.

The Newcastle-Ottawa scale was used to assess
the methodologic quality of case-control and
cohort studies by two investigators (SK and RT)
independently.!5 In this scale, observational stud-
ies were scored across three categories using the
following parameters: selection (four questions),
comparability (two questions), and ascertain-
ment of the outcome of interest (three ques-
tions). For each question, 1 point was given if the
study met the criterion, except for comparability
of study groups, in which 1 point was awarded if
the study controlled for age, sex, or both, and 2
points if the study controlled other confounding
factors (Table 1). Studies with a cumulative score
of 7 or more were considered high quality, studies
with score between 4 and 6 were considered mod-
erate-quality and low-quality studies if score was
less than 4. Any discrepancies were addressed by
a joint re-evaluation of the original article.

= 463 Records identified through
.g database searching
8
=
k=
=
=
— 418 Records excluded after title
and abstract review
-2 45 studies assessed for
‘2 eligibility
§
31 studies excluded, for the
’ following reasons:
- Insufficient data, n= 31
o
= 14 Studies (9 full text
E and S abstracts)
75}
~——

The GRADE framework was used to interpret
the findings of the study. The principles of the
GRADE system have been adopted by the
Cochrane Collaboration for evaluating the quality
of evidence for the outcomes reported in system-
atic reviews. For systematic reviews, the GRADE
approach defines the quality of the body of evi-
dence as the extent to which one can be confident
that an estimate of effect or association is close to
the quantity of specific interest. Quality of a body
of evidence involves consideration of the study
design of included studies, methodological qual-
ity, directness of evidence, heterogeneity, incon-
sistency of results, and risk of publication bias.28
Given the studies included in our meta-analysis
were only observational in nature, the certainty of
evidence was low to start with, we considered the
factors including large magnitude of effect, dose
response gradient and effect of adjustment of
confounding factors to access the quality of
outcomes.

Data abstraction

Data were abstracted independently to a prede-
termined collection form by two investigators
(SK and RT). Data were collected for each study,
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including study setting and design, year of publi-
cation, location, and primary outcome reported.
Conflicts in data abstraction were resolved by
consensus, referring to the original article.

Outcomes assessed

Our primary analysis focused on assessing the risk
of primary CDI and the risk of future CDI in
patients with history of CDI with or without
OVP. Recurrent CDI is defined as an episode of
CDI that happens within 8weeks of stopping
treatment for CDI. An episode that occurs
beyond 8weeks is considered as a reinfection.?®
Studies evaluating OVP have variable follow up
and do not differentiate recurrence from reinfec-
tion. Hence, we use the term future CDI. We also
assessed the risk of vancomycin-resistant
Enterococcus (VRE) infections with OVP if data
were available in the studies.

Statistical analyses

We used the random effects model described by
DerSimonian and Laird to calculate meta-ana-
Iytic OR and 95% CI for each study.?® We
assessed heterogeneity within groups with the I?
statistic, which estimates the proportion of total
variation across studies that is due to heteroge-
neity in study patients, design, or interventions
rather than chance. I? values greater than 50%
suggest significant heterogeneity.3! The pres-
ence of publication bias was assessed by visual
inspection of funnel plots if >10 studies were
present in the analysis.3! Publication bias was
also assessed using Egger’s test of intercept to
quantify asymmetry of funnel plot. All p values
were two-tailed and for all tests (except hetero-
geneity), a probability level less than 0.05 was
considered statistically significant. Calculations
were performed and graphs constructed using
RevMan (Review Manager, version 5.3;
Cochrane Inc.). Egger’s test was performed
using the dmetar package in R programming
version 4.0.2.32

A priori defined sensitivity analyses included sub-
group analyses based on full-text and high-quality
studies. We also performed subgroup analyses of
studies in abstract form only; of all hospitalized
patients; solid organ transplant patients; studies
that performed multivariate analysis; and based
on duration of follow up.

Results

Search results

The described search strategy revealed 463 poten-
tially relevant studies; titles and abstracts were
screened and full papers were obtained for rele-
vant articles (Figure 1). In all, 45 full-text articles
were reviewed, of which 31 were excluded for
various reasons (Figure 1). A total of 14 studies
were included in this meta-analysis, of which 9
were full-text and 5 were in abstract form.

Quality of included studies

The median New Castle Ottawa scale was 6
(range 4-9); three studies were considered high-
quality and the remaining 11 studies were of
moderate quality (Table 1).

Characteristics of included studies

Of the 14 studies included,!0:11:16-27 9 gassessed
secondary prophylaxis only, 4 assessed primary
prophylaxis only, and 1 evaluated both primary
and secondary prophylaxis; 8 studies included any
adult hospitalized patient receiving antibiotics, 3
included hospitalized hematopoietic stem cell
transplant recipients, 2 included hospitalized solid
organ transplant recipients, and 1 included hospi-
talized patients >65years of age. A total of 13
studies were retrospective observational studies
and 1 was an open-label prospective trial. Study
recruitment periods ranged from 2007-2019. All
patients received systemic antibiotics. Eight stud-
ies mentioned the time of most recent CDI before
the initiation of OVP, which ranged from 3 months
to 3years. The dose of vancomycin was variable
and the duration of OVP ranged from 7days to
29days in various studies. Follow-up time to
assess for CDI recurrence was variable and ranged
from 30days to 1year (Tablel).

OVP for primary prophylaxis

Five observational studies comprising a total of
1352 patients evaluated OVP for hospitalized
patients with no prior CDI episode who were on
systemic antibiotics (primary prevention).11,17:18,20,27
The rate of CDI in patients on OVP was 7.2%
(29/402) compared with 10.4% (99/950) without
OVP. Meta-analysis revealed a non-significant
trend towards decrease in risk of CDI in patients
who received OVP to prevent primary CDI (OR
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OPV No OPV Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Bajrovic 2018 1 54 17 430 21.2% 0.46 [0.06, 3.51)

Carignan 2016 28 137 47 242 28.4% 1.07 (0.63, 1.80) =

Gantesky 2018 0 9 1 55 16.8% 0.02[0.00,0.37) =

Johnson 2019 0 50 6 50 16.6% 0.07 [0.00, 1.24] ¢ -

Papic 2018 0 71 18 173 17.0% 0.06 [0.00, 0.99) ¢ bl

Total (95% Cl) 402 950 100.0% 0.18 [0.03, 1.09] i~

Total events 29 99

Heterogeneity: Tau? = 2.92; Chi? = 16.39, df = 4 (P = 0.003); I = 76% 0 = of p 1 190 3 ocf

Test for overall effect: Z = 1.87 (P = 0.06) NoCDI CDI
Figure 2. Analysis of studies that evaluated oral vancomycin for primary CDI prophylaxis, showing no
prevention benefit.
CDlI, Clostridioides difficile infection; Cl, confidence interval; OPV, oral vancomycin prophylaxis.

ovpP No OVP Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Bajrovic 2016 6 90 1661 7445 13.7% 0.25(0.11, 0.57] —

Carignan 2016 49 90 57 82 15.9% 0.52 [0.28, 0.98] ——1

Caroff 2019 19 193 53 567 16.7% 1.06 (0.61, 1.84) )

Knight 2019 2 32 17 59 1.7% 0.16 [0.04, 0.77] A

Morrisette 2019 1 21 10 29 4.9% 0.10(0.01,082) —

O'Connell 2017 6 80 A1 55 11.4% 0.32(0.11, 0.94) =

Pereiras 2017 2 12 1 T 3.6% 1.20 [0.09, 16.24]

Splinter 2017 0 12 2 24 2.7% 0.36 [0.02, 8.10)

Van Hise 2016 3 71 35 132 10.0% 0.12[0.04, 0.41] s ——

Wong 2015 7 112 28 145 13.3% 0.28 (0.12, 0.66) T

Total (95% CI) 713 8545 100.0% 0.34 [0.20, 0.59] -

Total events 95 1875

Heterogeneity: Tau? = 0.38; Chi® = 22.18, df = 9 (P = 0.008); I = 59% b + T i

Test for overall effect: Z = 3.85 (P = 0.0001) 0.01 04 No CDI ! col 10 100

Figure 3. Analysis of studies that evaluated oral vancomycin for recurrent CDI prophylaxis, showing

statistically significant decreased risk of CDI.

CDlI, Clostridioides difficile infection; Cl, confidence interval; OPV, oral vancomycin prophylaxis.

0.18; 95% CI, 0.03-1.09; p=0.06). There was
significant heterogeneity among the studies, with
an I? of 76% (Figure 2).

OVP for secondary prophylaxis

Ten observational studies comprising a total of
9258 CDI patients evaluated OVP for secondary
prevention.10:16,17:19,21-26 Among these, the rate of
future CDI in patients on OVP was 13.3%
(95/713) compared with 21.9% (1875/8545) in
patients that did not receive OVP. Meta-analysis
using a random effects model revealed a statisti-
cally significant decreased risk of recurrent CDI
(OR, 0.34; 95% CI, 0.20-0.59; p=0.00001).
There was significant heterogeneity among the
studies, with an I? value of 59% (Figure 3a). No
publication bias was seen on visual inspection of a
funnel plot (Supplemental Figure S1). Egger’s
test for accessing publication bias was significant
(intercept =—0.649, p=0.02) suggesting possible
publication bias.

Studies that control for potential confounders
for secondary prophylaxis

Of 10 studies, 3 included multivariable analysis
after adjusting for potential confounders, includ-
ing age and comorbid conditions.1%:17:26 We cal-
culated the pooled effect size of these studies by
combining reported adjusted ORs and 95% Cls.
Meta-analysis of these studies revealed statisti-
cally significant benefit of OVP for prevention of
recurrent CDI (OR, 0.61; 95% CI, 0.46—-0.80;
»=0.0004, I’=0%) (Figure 4)

Subgroup analyses of OVP for
secondary prophylaxis

All hospitalized patients

A total of seven studies, including all hospitalized
patients, evaluated the efficacy of OVP for second-
ary prophylaxis.10,16,17,19,21,23-25 Among these, the
rate of future CDI in patients on OVP was 13.7%
(92/668) compared with 21.9% (1862/8485) in
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI
Carignan 2016 -0.5276 0.1614 75.4% 0.59 [0.43, 0.81)
Caroff 2019 -0.3285 0.2873 23.8% 0.72 [0.41, 1.26) s
Morrisette 2019 -1.9661 1.5285 0.8% 0.14 [0.01, 2.80) ¢
Total (95% Cl) 100.0% 0.61 [0.46, 0.80] 3
Heterogeneity: Tau? = 0.00; Chi? = 1.30, df = 2 (P = 0.52); I’ = 0% I t t i
Test for overall effect: Z = 3.51 (P = 0.0004) 0.01 0-1 No CDI L col 10 190

Figure 4. Three studies that controlled for potential confounders plot demonstrates decreased risk of

recurrent CDI with OVP by the random-effects mode.

CDlI, Clostridioides difficile infection; Cl, confidence interval; OPV, oral vancomycin prophylaxis; SE, standard error.

patients that did not receive OVP. Meta-analysis
revealed a statistically significant decreased risk
of future CDI with OVP (OR, 0.35; 95% CI,
0.19-0.63; p=0.0005, I?’=69%) (Supplemental
Figure S2a)

Transplant patients

A total of three studies included hospitalized solid
organ transplant patients only.21:2226 Among
those, the rate of future CDI in patients on OVP
was 6.7% (3/45) compared with 21.6% (13/60) in
patients that did not receive OVP. Meta-analysis
revealed no statistically significant decreased risk
of future CDI with OVP (OR, 0.29; 95% CI,
0.06-1.38; p=0.12, P=11%) (Supplemental
Figure S2b)

Follow up duration

A total of seven studies had follow up of more than
60 days.10:16,17:19,21,25,26 Among those studies, the
rate of future CDI in patients on OVP was 16.4%
(85/518 compared with 21.9% (1810/8244).
Meta-analysis revealed a significant decreased risk
of future CDI with OVP (OR, 0.41; 95% CI,
0.22-0.77; p=0.0005, I’=61%) (Supplemental
Figure S3a).

High quality studies

A total of three high quality studies evaluated
efficacy of OVP for secondary prophylaxis.10,17,26
Among these, the rate of future CDI in patients
on OVP was 22.6% (69/304) compared with
17.6% (120/678) in patients that did not receive
OVP. Meta-analysis revealed no decreased risk
of future CDI with OVP (OR, 0.58; 95% CI,
0.24-1.38; p=0.22, I’=68%) (Supplemental
Figure S3b).

Full-text studies

A total of six full-text studies evaluated the effi-
cacy of OVP forsecondary prophylaxis.10,17:22,23,25,26
Among these, the rate of future CDI in patients on
OVP was 17.6% (74/419) compared with 19.4%
(174/893) in patients that did not receive OVP.
Meta-analysis revealed a significant decreased risk
of future CDI with OVP (OR, 0.33; 95% CI,
0.14-0.78; p=0.01, PP=70%) (Supplemental
Figure S4a)

Abstracts only

A total of four studies in abstract form evaluated
efficacy of OVP for secondary prophy-
laxis.16:19:21,24 Among these, the rate of future
CDI in patients on OVP was 7.1% (21/294)
compared with 22.2% (1701/7652) in patients
that did not receive OVP. Meta-analysis revealed
a significant decreased risk of recurrence with
OVP (OR, 0.29; 95% CI, 0.18-0.49; p<0.0001,
P=0%) (Supplemental Figure S4b).

Risk of VRE infections

Three studies assessed the risk of VRE infections
after OVDP.18:2526 Among these, two included
transplant patients only and one included all hos-
pitalized patients. One study included only blood
stream VRE infections, while two included all
VRE infections. The rate of VRE infections was
not significantly different in patients on OVP 4%
(6/143) compared with 4.7% (7/143) among
patients not on OVP (OR, 1.11; 95% CI, 0.35—
3.49; p=0.86, I?’=0%) (Supplemental Figure S5).

Quality of outcomes
Per the GRADE framework, the quality of evi-
dence for the outcomes was low because of study
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design (observational studies only), lack of consist-
ency of methodology, and significant heterogeneity
in all effect estimates (Supplemental Table S2).

Discussion

In our meta-analysis, we found that OVP was
associated with a decreased risk of future CDI in
patients with a prior history of CDI who required
systemic antimicrobial therapy. However, there
was no benefit of oral vancomycin as primary
prophylaxis.

Oral vancomycin is well tolerated, with minimal
systemic absorption from the gastrointestinal
mucosa to result in toxicity or other systemic anti-
microbial effects. It can be postulated that oral
vancomycin might inhibit the growth of the veg-
etative form (but not spores) of C. difficile in
patients with history of CDI who are on antibiot-
ics, and, thus, prevent recurrence. At the same
time, it should be considered that vancomycin
leads to gut microbial dysbiosis. One study dem-
onstrated that, in patients with CDI, the stool
concentration of vancomycin remained ade-
quately high for 3—5 days after completion of ther-
apy to inhibit the i vizro growth of C. difficile.?>
Therefore, it could be proposed that, in high-risk
patients, vancomycin could be continued for
1-2weeks after completion of the systemic anti-
microbial therapy to continue inhibiting C. diffi-
cile growth. However, the risk of CDI continues
to be high even 90days after antibiotics, while
continuing the use of vancomycin prophylaxis
this long is practically difficult.

The principal concern while considering OVP
would be that oral vancomycin will have a damag-
ing effect on the microbiota of the colon and on
whether OVP increases the risk of recurrent CDI
following completion of therapy due to disruption
of gut microbiota. A clinical trial comparing the
efficacy of vancomycin, metronidazole, and pla-
cebo for eradication of asymptomatic C. difficile
fecal excretion showed that vancomycin was tem-
porarily effective, but, after 2 months, vancomycin
was associated with a significantly higher rate of
subsequent recolonization with new CDI strains
compared with those on placebo or metronida-
zole.3* One study found that patients with CDI
treated with oval vancomycin 125 mg four times
per day had fecal concentrations of the drug 500—
1000 times greater than the minimum inhibitory
concentrations against C. difficile, suggesting lower

doses of once or twice daily could be sufficient as
a prophylactic dose.35

An additional consideration would be whether
oral vancomycin could potentially increase the
rate of VRE, carbapenem-resistant Klebsiella pneu-
moniae and Escherichia coli, although prospective
data are not available.?®¢ Three of the included
studies accessed the risk of VRE infection after
OVP compared with no OVP; these three studies
showed no difference in VRE infection risk among
the two groups. However, the sample size was very
small and with a short duration of follow up. None
of the studies included in our meta-analysis had
included microbiome analyses.

Our meta-analysis results remained consistent on
subgroup analysis of full-text studies and studies
that included multivariate analysis after control-
ling for potential confounders. Additionally, OVP
was associated with decreased risk of CDI among
studies that included all hospital patients.
However, on subgroup analysis of only high qual-
ity studies, no preventive effect of OVP to prevent
future CDI was seen, although the number of
studies was low (z=3). Additionally, subgroup
analysis of OVP prophylaxis for future CDI in
transplant patients also showed no difference in
risk of CDI with use of OVDP, limiting the ability
of the results of our meta-analysis to be applied to
high-risk transplant patients; however, the num-
ber of studies was low (7=73).

In studies evaluating secondary prophylaxis, the
interval duration between the prior CDI episode
and initiation of OVP for future antibiotic expo-
sure was extremely variable among studies, rang-
ing from 3months to 3years. Most guidelines
define recurrent CDI as a future CDI episode
within 8weeks. Future CDI episodes beyond
8weeks are considered reinfection. None of the
studies in our meta-analysis considered the recur-
rent CDI episode up to 8 weeks. It remains unclear
if there is any effect on OVP for secondary proph-
ylaxis within 8 weeks only. Additionally, none of
the studies in our meta-analysis included the
number of prior CDI episodes before the initia-
tion of OVDP, given the risk of recurrent increases
with the number of prior episodes.3” Future stud-
ies evaluating the effect of OVP on recurrent CDI
within 8 weeks should be considered.

Strengths of our study include the comprehensive lit-
erature search, strict inclusion criteria and multiple
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subgroup analyses. There are several limitations of
our findings. These include the retrospective nature
of the included studies, heterogeneous patient pop-
ulation, inconsistent follow-up period and lack of
microbiome data among the included studies.
Additionally, the dosing of OVP was variable or
unavailable in the included studies, only one study
included the duration of OVP after discontinuation
of antibiotics; hence, the relation of dosing and
duration for prophylaxis could not be evaluated.
Lastly, there was significant heterogeneity in our
results, which was likely expected due to heteroge-
neous population of patients, different methodol-
ogy of included studies, none of the studies
controlled for any potential confounders.

In conclusion, based on observational data with
low quality, OVP appears to decrease the risk of
future CDI in patients with history of CDI who
require systemic antimicrobial therapy. However,
OVP for primary prevention was not associated
with a statistically significant decreased risk. It
may be reasonable to consider the use of OVP for
secondary prevention in patients with history of
multiple CDI episodes. However, the use for pri-
mary prevention might lead to increased vanco-
mycin resistance with no prevention benefit. A
prospective well-designed randomized controlled
trial is needed to better define the optimal dosing,
cost effectiveness, and risks and benefits of OVP
in this vulnerable population.
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