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Background. 1In 2018, the Infectious Diseases Society of America (IDSA) published guidelines for diagnosis and treatment
of Clostridioides (formerly Clostridium) difficile infection (CDI). However, there is little guidance regarding which treatments are
cost-effective.

Methods. We used a Markov model to simulate a cohort of patients presenting with an initial CDI diagnosis. We used the
model to estimate the costs, effectiveness, and cost-effectiveness of different CDI treatment regimens recommended in the recently
published 2018 IDSA guidelines. The model includes stratification by the severity of the initial infection, and subsequent likeli-
hood of cure, recurrence, mortality, and outcomes of subsequent recurrences. Data sources were taken from IDSA guidelines and
published literature on treatment outcomes. Outcome measures were discounted quality-adjusted life-years (QALYs), costs, and
incremental cost-effectiveness ratios (ICERs).

Results.  Use of fidaxomicin for nonsevere initial CDI, vancomycin for severe CDI, fidaxomicin for first recurrence, and fecal
microbiota transplantation (FMT) for subsequent recurrence (strategy 44) cost an additional $478 for 0.009 QALY gained per CDI
patient, resulting in an ICER of $31 751 per QALY, below the willingness-to-pay threshold of $100 000/QALY. This is the optimal,

cost-effective CDI treatment strategy.
Conclusions.

Metronidazole is suboptimal for nonsevere CDI as it is less beneficial than alternative strategies. The preferred

treatment regimen is fidaxomicin for nonsevere CDI, vancomycin for severe CDI, fidaxomicin for first recurrence, and FMT for

subsequent recurrence. The most effective treatments, with highest cure rates, are also cost-effective due to averted mortality, utility
loss, and costs of rehospitalization and/or further treatments for recurrent CDI.
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Clostridioides difficile (formerly Clostridium difficile) caused
close to half a million incident infections in 2011 and 29 000
deaths, making C. difficile infection (CDI) the most common
cause of gastroenteritis-related deaths in the United States [1].
The resulting economic burden of CDI is staggering, with an-
nual CDI-attributable cost ranging from $1.1 billion to $6.3
billion in the United States [2-5]. Cost frequently guides treat-
ment decisions for CDI; metronidazole has been appealing as
initial treatment as it is inexpensive. Though fidaxomicin has
a lower rate of CDI recurrence compared to the standard treat-
ment course of oral vancomycin [6], the cost of therapy can be
prohibitive.
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The Infectious Diseases Society of America (IDSA)/Society
for Healthcare Epidemiology of America (SHEA) updated the
clinical practice guidelines for CDI in 2018, with the notable
change of adding vancomycin and fidaxomicin to the list of
recommended first-line treatments for initial nonsevere CDI,
and fidaxomicin for severe CDI [7]. Metronidazole was demoted
from a first-line agent for nonsevere CDI to an alternative agent
when first-line drugs are not available. Additionally, the panel
agreed that fecal microbiota transplantation (FMT) be reserved
for those patients experiencing at least 2 episodes of recur-
rent CDI. While metronidazole is no longer recommended in
most scenarios, the decision for initial treatment remains am-
biguous and, in practice, is driven by cost [8]. Multiple ther-
apeutic options are suggested in the guidelines, depending on
severity and recurrence, but no guidance exists regarding which
treatment is best. The cheaper initial cost of metronidazole
to vancomycin or fidaxomicin will likely remain a considera-
tion in healthcare settings regardless of clinical guidelines [8].
Similarly, while the cost-effectiveness analysis of vancomycin
compared to fidaxomicin favors fidaxomicin due to decreased
rates of recurrence [9-11], fidaxomicin remains prohibitively
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expensive for patients and insurance providers. The aim of this
study is to determine the cost-effectiveness of treatment options
for CDI based on the 2018 IDSA/SHEA guidelines.

METHODS

Analytic Overview
We used a Markov model to simulate a cohort of patients
presenting with initial CDI diagnosis. We used the model to
estimate costs, effectiveness, and cost-effectiveness of all the
different CDI treatment regimens that are consistent with the
recently published 2018 IDSA/SHEA guidelines. The model
includes stratification by the severity of the initial infection,
and subsequent likelihood of cure, recurrence, mortality, and
outcomes of subsequent recurrences. The cohort was simulated
in 2-month time steps, as this was the clinically relevant time
frame for capturing treatment outcome and recurrence [12].
We compared a total of 48 treatment strategies, reflecting
all permutations of treatment options for initial and recurrent
CDIs that are consistent with IDSA/SHEA recommendations.
Strategies were compared by direct healthcare costs and
quality-adjusted life-years (QALYs). Strategies were evaluated
over a l-year time horizon, with remaining quality-adjusted
life expectancy (QALE) and lifetime healthcare costs included
for patients who survived to the end of the year. A cost-effec-
tiveness analysis was conducted from a healthcare payer per-
spective, with costs and health outcomes discounted at 3%

per year. We calculated incremental cost-effectiveness ratios
(ICERs) of each strategy by dividing the additional cost by the
additional QALYs gained compared to the next less expen-
sive strategy. We interpreted ICERs using a willingness-to-pay
threshold of US$100 000. Strategies with an ICER <$100 000
were considered cost-effective. The decision analytic model was
implemented in TreeAge Pro version 2018 software (TreeAge,
Williamstown, Massachusetts).

Model Structure
A state-transition diagram of the CDI model is shown in
Figure 1. At initial CDI diagnosis, patients were stratified into
3 levels of severity: nonsevere, severe, or fulminant infection.
Consistent with IDSA/SHEA guidelines, the severity of CDI
dictated possible treatment options. The probability of cure by
initial CDI severity and treatment regimen was estimated from
the published literature. Patients who failed initial treatment ex-
perienced a risk of CDI-related death. Patients who survived fol-
lowing treatment failure progressed to the first recurrence state.
Patients who were initially cured by first-line therapy could also
experience recurrence within the 2-month simulation cycle;
these patients also transitioned to the first recurrence state.
Patients in the first recurrence state could be treated with
regimens recommended by IDSA/SHEA for those with first recur-
rent CDI. For recurrent CDI, patients could be cured or fail treat-
ment. Those who failed treatment had a probability of CDI-related
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Figure 1. State transition diagram of patient progression through initial Clostridioides difficile infection (CDI) and potential recurrences in the first 12 months. The states of
final cure, postcolectomy cure, and death are absorbing states, as reflected by the self-loop arrows. Any patient who is alive at the end of the 12 months is assumed to have
an average life expectancy with no further risk of CDI occurrence or CDI-related death. *Death from other causes.
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death. Those who survived treatment failure progressed to second
recurrence. Patients who initially responded to therapy also had a
risk of recurrence within the 2-month cycle; those who experienced
recurrence also progressed to the second recurrent CDI state.

Patients in the second recurrence state would undergo treat-
ment, following IDSA/SHEA guidelines for patients with >2
recurrences. Patients who failed treatment were assumed not
to have died from CDI-related causes, but would reenter the
second recurrence state for treatment of recurrent CDL

Patients who were initially cured following treatment and did
not experience a recurrence within 2 months of treatment were
assumed to have achieved long-term cure and no longer had a
risk of CDI recurrence. Patients in all health states also experi-
enced a small risk of dying from other, non-CDI causes in each
time step, estimated from US life tables for a 67-year-old, the
median age of initial CDI patients in this cohort [13].

Treatment Strategies

IDSA/SHEA guidelines recommend a number of different treat-
ment regimens depending on the type of CDI (initial vs recur-
rent) and severity (Figure 2). For initial CDI that is nonsevere,
recommended regimens are vancomycin for 10 days, fidaxomicin
for 10 days, or metronidazole for 10 days, whereas only vanco-
mycin or fidaxomicin is recommended for severe CDI. For fulmi-
nant CD], there is only a single reccommended treatment regimen
(vancomycin 500 mg 4 times daily with intravenous metronida-
zole). Fulminant CDI patients who fail treatment could die from

the CDI; those who survived were assumed to undergo a colec-
tomy, with a corresponding probability of surgical death. Patients
surviving the colectomy procedure were assumed to be cured of
the CDI and no longer at risk of CDI recurrence.

For a first CDI recurrence, IDSA/SHEA guidelines recom-
mend treatment with either a vancomycin taper or a 10-day
course of fidaxomicin, while recommended regimens for
second or subsequent recurrences are vancomycin taper, van-
comycin plus rifaximin, fidaxomicin, or FMT.

Treatment strategies were constructed by selecting one of the
recommended regimens for each CDI type and severity. This
resulted in 48 different treatment strategies, representing all

possible combinations of recommended regimens.

Post-time Horizon

Any patient alive at the end of the 1-year time horizon was
assumed to be cured of their CDI without risk of future re-
currence. These patients were assumed to have an average
remaining life expectancy and lifetime healthcare costs.
Discounted remaining QALE was calculated from US life tables
[14] starting from age 68, the age of the cohort at the end of the
time horizon, and age-specific utility weights. The discounted
QALE after cure was 9.21 years. They also accrued baseline
medical expenses not related to CDI. The discounted costs
accrued over the remaining lifetime were $54 282, calculated
from average age-specific healthcare expenditure estimates in
the United States [15].
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Figure 2. Available treatment options for Clostridioides difficile infection per Infectious Diseases Society of America guidelines. Abbreviations: CDI, Clostridioides difficile

infection; FMT, fecal microbiota transplantation.
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Table 1. Input Parameters for Epidemiology of Clostridioides difficile Infection, Cure, and Recurrence With Recommended Treatments

Parameter Probability Range or 95% Cl Source(s)
Epidemiology of CDI Range (£15%)
Probability of nonsevere infection 0.33 0.26-0.36
Probability of severe infection 0.43 0.34-0.46 [21]
Probability of fulminant infection 0.23 0.18-0.24 [21]
Medication outcomes
Initial infection: nonsevere 95% ClI
Cure after vancomycin (10 d) 0.898 .861-.928 [6, 26, 27]
Cure after fidaxomicin (10 d) 0.917 .879-.945 [6, 27]
Cure after metronidazole (10 d) 0.783 .709-.846 [26, 28]
Recur after vancomycin (10 d) 0.215 .170-.265 [6, 26, 27]
Recur after fidaxomicin (10 d) 0.134 .093-.184 [6, 27]
Recur after metronidazole (10 d) 0.208 .159-.264 [26, 28]
Initial infection: severe
Cure after vancomycin (10 d) 0.846 .791-.892 [6, 26, 27]
Cure after fidaxomicin (10 d) 0.800 .733-.857 [6, 27]
Recur after vancomycin (10 d) 0.253 .191-.322 [6, 26, 27]
Recur after fidaxomicin (10 d) 0.14 .067-.179 [6, 27]
Initial infection: fulminant
Cure after vancomycin 500 mg + IV metronidazole (14 d) 0.515 .438-.592 [29, 30]
Recur after vancomycin + |V metronidazole (14 d) 0.253 .191-.322 [6, 26, 27]
Death after medical treatment for fulminant infection 0.485 .397-.551 [29, 30]
Colectomy survival for fulminant infection 0.660 .561-.759 [31]
First recurrence
Cure after vancomycin taper 0.916 .834-.965 [32]
Cure after fidaxomicin (10 d) 0.937 .858-.979 [32]
Recur after vancomycin taper 0.355 .237-.487 [32]
Recur after fidaxomicin 0.197 .109-.313 [32]
Second or subsequent recurrence
Cure after vancomycin taper 0.690 .492-.847 [33]
Cure after fidaxomicin (10 d) 0.816 .657-.923 [34]
Cure after vancomycin + rifaximin 0.848 .681-.949 [35]
Cure after FMT (endoscopic) 0.896 .863-.924 [36-45]
Cure after FMT (capsule) 0.913 .876-.941 [42, 45-48]
Recur after vancomycin taper 0.310 .163-.508 [33]
Recur after fidaxomicin 0.290 .246-.333 [34]
Recur after vancomycin + rifaximin 0.1561 .061-.319 [35, 49]
Recur after FMT (endoscopic) 0.113 .085-.147 [36-45]
Recur after FMT (capsule) 0.087 .059-.124 [42, 45-48]

Abbreviations: CDI, Clostridioides difficile infection; FMT, fecal microbiota transplantation; IV, intravenous.

Model Parameter Estimates

Epidemiology of CDI, probability of cure, failure, and recur-
rence of each regimen were taken from published medical

literature (Table 1). For estimates of cure, failure, and recur-

rence with each medication regimen, we initially reviewed the
literature cited in the IDSA/SHEA CDI guidelines. Thereafter,

Table 2. Medication Costs

Estimated Purchasing

Total Price for Course

Medication Unit, mg  AWP for 1 Unit Price for 1 Unit Course Duration, d (0.4 of AWP) Range (0.2-0.6 of AWP)  Source
Vancomycin 125 $0.88 $0.35 10 $14.08 $7.04-$21.12 [16, 17]
Metronidazole 500 $0.73 $0.29 10 $8.76 $4.38-$13.14 [16, 17]
Rifaximin 1000 $9.20 $3.68 20 $88.32 $44.16-$132.48 [16, 17]
Fidaxomicin 200 $220.90 $88.36 10 $176720 $883.60-$2650.80 [16, 17]
Metronidazole (IV) 500 $2.34 $0.94 14 $39.12 $19.566-$58.68 16, 17]

All costs are given as US dollars.

Abbreviations: AWR average wholesale price; IV, intravenous.

Cost-effectiveness of CDI Treatments « CID 2020:70 (1 March) « 757



we searched PubMed using the following Medical Subject
Headings (MeSH) search terms: adults, humans, clinical trials,
Clostridium difficile, and/or recurrence for additional rele-
vant publications. Medication costs (Table 2) were estimated
by applying a 40% discount to the average wholesale price
(AWP) published through Micromedex/Redbook [16], which
is standard in such cost estimates [17]. Costs for FMT were
taken from Centers for Medicare and Medicaid Services and
published studies (Table 3, Supplementary Tables 1 and 2).
The daily cost of CDI hospitalization was calculated from a
published study evaluating the economic burden of CDI [18].
We estimated the probability of hospitalization and length of
stay for those hospitalized based on severity of infection [12,
13]. Length of stay was multiplied by the per-day cost of hos-
pitalization to calculate total hospitalization costs by severity of
CDI (Supplementary Table 3).

All costs from published literature were converted to 2018 US
dollars. Utility weights were derived from 4 published sources
(Supplementary Table 4). For our model, the lower and upper limits
of the weights reflect the range of utilities reported in the literature.

Sensitivity Analysis
Due to the potentially prohibitive cost of fidaxomicin, we
varied this cost in a one-way sensitivity analysis to determine
the threshold for which fidaxomicin would be a cost-effective
choice for nonsevere, severe, or recurrent CDI. We additionally
performed a one-way sensitivity analysis varying the cost of FMT,
as costs of FMT are variable depending on the source of stool
and where it is being performed. We explored at what threshold
FMT would no longer be cost-effective for recurrent CDI.
Finally, we performed a probabilistic sensitivity analysis (PSA)
varying input parameters of interest within a defined distribu-
tion. For each point estimate, a 95% confidence interval was cal-
culated to determine the distribution (Table 1). For medication
costs, we varied costs from 20% of AWP to 60% of AWP (Table
2). Probabilities were sampled from (-distributions. For other
values (cost, utility), we used normal distributions. We sampled
10 000 parameter sets from these distributions and evaluated
the model for each parameter set. We constructed a cost-effec-
tiveness acceptability curve by varying the willingness-to-pay
threshold from $0 to $300 000 per QALY gained and calculating

the proportion of PSA samples for which each strategy was op-
timal (achieving the greatest benefit while falling below the
willingness-to-pay threshold per QALY gained).

RESULTS

Model Validation

We validated our simulation model by comparing the short-
term model-predicted mortality to that observed in large CDI
patient cohorts [12, 19-21]. Our average 60-day mortality for all
48 strategies was 8%, whereas many studies report 30-day mor-
tality of 9%-10%. It should be noted that the literature likely
overestimates current CDI-related mortality, because many of
these studies used data that are several years old (between 2005
and 2014), when metronidazole use was more common, and
FMT was not yet common practice. In our model, 1-year mor-
tality was 9.2%, consistent with prior published studies (approx-
imately 11%) [19].

Model Output

The expected cost and effectiveness of all 48 treatment strategies
were evaluated (Supplementary Table 5). After eliminating
dominated strategies, only 6 treatment strategies remained
(Table 4). Note that the treatment regimen for fulminant ini-
tial CDI is not listed in Table 4 as it is the same across all 48
treatment strategies, consistent with a single treatment option
recommended in the IDSA/SHEA guidelines.

The least expensive, least beneficial strategy was the use of
metronidazole for initial nonsevere CDI and vancomycin for
severe initial CDI and all recurrences of CDI (strategy 3). The
most effective strategy was the use of fidaxomicin for nonsevere
initial CDI, vancomycin for severe CDI, fidaxomicin for first
recurrence, and FMT for subsequent recurrence (strategy 44).
This strategy had an ICER of $31 751 per QALY, which falls
below the willingness-to-pay threshold of $100 000 per QALY
gained. Thus, from a cost-effectiveness standpoint, strategy 44
is the optimal CDI treatment strategy (Figure 3).

Sensitivity Analysis
In one-way sensitivity analysis of fidaxomicin pricing,
fidaxomicin remained the optimal treatment regimen for

Table 3. Fecal Microbiota Transplantation Costs

Product HCPC Total Charges Range Source

FMT prep instillation G0455 $226.54 $226.54-$485.00 [50], Open Biome website
Diagnostic colonoscopy 45378 $568.70 [50]
Vancomycin (10 d) $14.08 $7.04-$21.12 [16]

Donor testing $488.41 $488.41-$697.07 Supplementary Table 1
Outpatient visit 99203 $205.31 [50]

Total FMT cost $1503.04 $1495.00-$1977.20

All costs are given as US dollars.

Abbreviations: FMT, fecal microbiota transplantation; HCPC, Healthcare Common Procedure Coding.
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Table 4. Cost-effectiveness of Clostridioides difficile Infection Treatment Strategies

Incremental ICER,
Second or Incremental  Effectiveness, Effectiveness, $/
Strategy No. Nonsevere Severe First Recurrence Later Recurrence Cost Cost QALYs QALYs QALY
3 Metronidazole  Vancomycin Vancomycin Vancomycin $64 509 12.280
1 Vancomycin  Vancomycin Vancomycin Vancomycin $64 692 $183 12.352 0.072 2537
25 Vancomycin ~ Vancomycin Vancomycin Vancomycin + rifaximin ~ $64 917 $225 12.406 0.054 4208
37 Vancomycin Vancomycin Vancomycin FMT $65 125 $208 12.426 0.020 10 383
43 Vancomycin ~ Vancomycin Fidaxomicin FMT $65 411 $286 12.442 0.016 27 428
44 Fidaxomicin ~ Vancomycin Fidaxomicin FMT $65 889 $478 12.451 0.009 31751

All costs are given as US dollars.

Abbreviations: FMT, fecal microbiota transplantation; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year.

nonsevere CDI up to a price of $5100 (115% AWP) per
10-day course. Above this price, vancomycin was preferred
for nonsevere CDI. Above a cost of $4590 (104% of AWP) per
10-day course of fidaxomicin, vancomycin was also preferred
for first recurrent CDI, and fidaxomicin was not cost-effective
for any severity or recurrence of CDI.

When varying FMT pricing, only at a cost greater than
$14 806 (>9 times the estimated base case cost) was FMT no

Initial CDI
Nonsevere Severe
Fidaxomicin Vancomycin

1st

recurrence
Fidaxomicin

2nd

recurrence
FMT

Figure 3. Optimal strategy for treatment of Clostridioides difficile infection (CDI):
fidaxomicin for nonsevere CDI, vancomycin for severe CDI, fidaxomicin for first
recurrence, and FMT for second and subsequent recurrence. Abbreviations: CDI,
Clostridioides difficile infection; FMT, fecal microbiota transplantation.

longer cost-effective, with vancomycin plus rifaximin preferred
for treating second or subsequent CDI recurrence.

In PSA, assuming a willingness-to-pay threshold of $100 000
per QALY gained, strategy 44 was optimal in 47% of simulations
(Figure 4). As long as the willingness-to-pay threshold was
above $30 000/QALY, this was the optimal strategy on average
as well. The next best option was vancomycin for nonsevere and
severe initial CDI, vancomycin for first recurrence, and FMT
for subsequent recurrence (strategy 37); this strategy was op-
timal in 17% of simulations. Vancomycin for nonsevere and
severe initial CDI, fidaxomicin for first recurrence, and FMT
for subsequent recurrence (strategy 43) was optimal in 13% of
simulations.

DISCUSSION

Based on possible treatment algorithms from the 2018 IDSA/
SHEA guidelines, we found that initial treatment for nonsevere
CDI with fidaxomicin, followed by fidaxomicin for first recur-
rence and FMT for any subsequent recurrence, to be cost-ef-
fective. For severe CDI, initial treatment with vancomycin,
followed by fidaxomicin for first recurrence and FMT for
any subsequent recurrence, was the cost-effective treatment
strategy. Strategies using metronidazole for nonsevere CDI,
while less expensive, were also less beneficial than strategies
involving more expensive therapies and would not be optimal
at the commonly accepted willingness-to-pay thresholds in the
United States. Our results demonstrate that the most effective
treatments with highest cure rates are also cost-effective due
to averted mortality, utility loss, and costs of rehospitalization
and/or further treatments for recurrent CDI.

Our results are consistent with prior literature that supports
earlier use of fidaxomicin (either for initial treatment of CDI
or first recurrence) [9-11]. For initial severe CDI, vancomycin
was favored over fidaxomicin, due to the combined subgroup
analysis from 3 randomized controlled trials (RCTs) for CDI
treatments. The primary study that drove our estimate for van-
comycin cure in severe CDI was an RCT of fidaxomicin to van-
comycin for CDI, which found initial cure rates for vancomycin
to be superior to fidaxomicin (88.6% vs 82.1%, respectively) [6].
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Figure 4. Cost-effectiveness acceptability curve for Clostridioides difficile infection (CDI) treatment strategies. Strategy 3 (orange) represents metronidazole for nonsevere
initial CDI, and vancomycin for severe CDI and recurrent CDI. Strategy 37 (purple) represents vancomycin for all initial CDI and first recurrence, and fecal microbiota trans-
plantation (FMT) for subsequent recurrence. Strategy 43 (green) represents vancomycin for initial CDI (nonsevere and severe), fidaxomicin for first recurrence, and FMT for
subsequent recurrence. Strategy 44 (red) represents fidaxomicin for initial nonsevere CDI and first recurrence, vancomycin for initial severe CDI, and FMT for subsequent
recurrence. Strategy 47 (brown) represents fidaxomicin for all initial CDI and first recurrence, and FMT for subsequent recurrence. The black dashed curve highlights the
cost-effectiveness frontier, which is the optimal strategy on average across all probabilistic sensitivity analysis samples. Strategy 44 is on the cost-effectiveness frontier

above a willingness-to-pay threshold of $30 000 per quality-adjusted life-year (QALY).

Although this was not statistically significant, and confidence
intervals for each estimate overlap, if cure rates for vancomycin
and fidaxomicin are essentially equal in severe CDI, vancomycin
will be favored due to its lower cost. This was a high-quality
RCT, and the best data to date of clinical cure with severe CDL.
Furthermore, we performed a PSA, where the ranges for cure
in severe CDI with vancomycin vs fidaxomicin overlapped, and
our results were consistent.

Despite the higher upfront cost of fidaxomicin, mul-
tiple cost-effectiveness studies have found fidaxomicin to be
cost-effective over vancomycin for initial CDI therapy [9-11,
22, 23], due to reduced risk of recurrence and subsequent
hospitalizations. However, a number of these studies were
sponsored by the manufacturer, or supported by Astellas, which
has non-US rights to fidaxomicin, potentially introducing
bias in the conclusions. Additionally, unlike prior studies, we
evaluated the entire treatment algorithm from initial CDI to
first and subsequent recurrence. Accounting for the risk of re-
currence favors fidaxomicin due to averted recurrence and its
associated mortality and healthcare costs. Two recent system-
atic reviews of economic evaluations support our findings that
fidaxomicin is a cost-effective option in initial and recurrent
CDI [23] and FMT is cost-effective in recurrent CDI [24].

Our model has a few notable limitations. First, we did not
stratify individuals into risk categories for recurrence, such as
those with inflammatory bowel disease, transplant patients,

or malignancy. These subgroups may have higher risk of re-
currence and additional factors related to their underlying di-
sease that would certainly affect treatment outcomes and costs.
Additionally, we did not incorporate prior antibiotic exposure
into our model, nor did we model prophylactic vancomycin
with systemic antibiotics [25]. FMT was limited to second or
subsequent recurrence per IDSA/SHEA guidelines. Moreover,
input parameters for CDI proportion hospitalized and hos-
pital length of stay were taken from a single study, and in re-
ality are likely highly variable. Furthermore, there are no direct
comparisons of all therapies for second and subsequent recur-
rence. Many of the input parameters come from small studies,
including some populations with inflammatory bowel disease,
which may not represent the general population. We attempted
to account for this variability using the PSA and still found our
results to be robust.

In conclusion, based on the 2018 update from IDSA/SHEA
clinical practice guidelines, fidaxomicin is the cost-effective ini-
tial therapy for nonsevere CDI, followed by fidaxomicin for the
first recurrence. Oral vancomycin is cost-effective for severe CDI,
followed by fidaxomicin for first recurrence. Regardless of initial
severity, for any second or subsequent recurrence, FMT is optimal
therapy. Though the use of metronidazole for initial, nonsevere
CDI was a less costly strategy, it was also less effective; more ex-
pensive strategies provided additional QALY gains at costs far
below the commonly accepted willingness-to-pay threshold in
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US healthcare systems, and hospital pharmacy formularies should
consider the overall cost-effectiveness of these therapies when
creating institutional guidelines, not just cost. Fidaxomicin and
FMT should take a more prominent role in the management of
recurrent CDI due to the cost-effective nature of these therapies.

Supplementary Data

Supplementary materials are available at Clinical 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 corresponding author.
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