
Can Clostridium innocuum
Masquerade as Clostridioides
difficile?

TO THE EDITOR—Darkoh et al [1] recently
described high-level vancomycin resis-
tance (≥32 μg/mL) in Clostridioides diffi-
cile isolates that were recovered from
Houston, Texas, and Nairobi, Kenya.
The authors concluded that C. difficile
isolates with a reduced susceptibility to
vancomycin are circulating within a
broad population. They further conclud-
ed that the increasing presence of these
isolates with reduced vancomycin sus-
ceptibility may result in therapeutic fail-
ures, thus calling for increased
screening for C. difficile vancomycin re-
sistance [1]. The authors report that
38% of the 536 stool samples acquired
from patients with acute diarrhea had
C. difficile growth on a screening medi-
um containing 4-μg/mL vancomycin.
These results are counter to previously
reported vancomycin minimum inhibi-
tory concentration (MIC) data from clin-
ically relevant C. difficile isolates [2].

The investigators used a screening me-
dia that included vancomycin to select
for isolates with an elevated vancomycin
MIC (≥4 μg/mL) [1]. These methods
have been well described for the selection
of vancomycin-resistant enterococci, but
there is a lack of evidence for identifying
resistant C. difficile [3]. In addition, while
Slanetz and Bartley medium was used to
control for enterococcal contamination,
there is no indication as to Darkoh et al
controlled for additional vancomycin-
resistant anaerobic organisms [1].

To replicate the findings in their
report, and as part of an ongoing epide-
miologic study, we cultured 10 stool
specimens from patients that were
positive for C. difficile by real-time
polymerase chain reaction (PCR)

to taurocholate-cefoxitin-cycloserine-fru-
ctose agar (TCCFA) and to TCCFA plus
4 μg/mL vancomycin (TCCFA-V). These
stool specimens were collected from
patients in the Chicago area between
1 September and 7 October 2022. All
10 specimens were positive for C. difficile
using TCCFA, which was confirmed
via matrix-assisted laser desorption/
ionization (MALDI) or restriction
endonuclease analysis. However, there
was no growth of C. difficile using the
TCCFA-V medium. Instead, we identified
Clostridium innocuum from 4 of the 10
stool specimens, using the TCCFA-V me-
dium confirmed with MALDI.
We subsequently determined the van-

comycin MIC against C. innocuum, using
the Clinical and Laboratory Standards
Institute–recommended agar dilution
method [4]. The vancomycinMIC against
all 4 of theseC. innocuumwas≥32 μg/mL.
C. innocuum is an emerging stool patho-
gen that has been associatedwith diarrheal
illnesses and is intrinsically resistant to
vancomycin owing to the chromosomal
genes racemase and ddlc. innocuum [5, 6].
In addition, the phenotypic appearance
of C. innocuum is similar to that of C. dif-
ficile on a blood agar plate, which could
lead to misidentification (Figure 1).

Our results confirm previous findings
that stool specimens can be coinfected
by C. difficile and C. innoccum [7].
While Darkoh et al reported that PCR
was performed to confirm the identifica-
tion of C. difficile, it is unclear whether
the isolates that underwent PCR were re-
trieved from the vancomycin screening
plates or the standard C. difficile culture
medium used [1]. While C. difficile iso-
lates with moderately elevated MICs
(4–8 µg/mL) have been reported, partic-
ularly in the epidemic BI/027/NAP1/
ST1 strain, there are no corroborated
data to suggest high-level resistance (eg,
MICs ≥32 µg/mL) [8]. We caution
against the use of unvalidated screening
methods and bring to attention to the
possibility of misidentifying other
vancomycin-resistant organisms, such
as C. innoccum.
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Cost-Effective Treatment of
Clostridiodes difficile Infection

TO THE EDITOR—From a cost-effectiveness point of
view, Rajasinghamet al conclude that the preferred
regimen for treatment of Clostridiodes difficile in-
fection (CDI) is fidaxomicin for nonsevere CDI,
vancomycin for severe CDI, fidaxomicin for first
recurrences, and fecal microbiota transplant for
subsequent recurrences [1]. This is based on the
premise that individuals and payers are willing to
pay $31 751 dollars per quality-adjusted life-year
(QALY), the incremental cost of this regimen
over using metronidazole for nonsevere CDI and
vancomycin for severeCDI and for all recurrences.
The methodology of this study appears to be

sound. However, the authors assume that any in-
tervention that costs less than $100000 per QALY
is cost-effective. They do not provide an
explanation for this cutoff, which is at the upper
end of the amounts typically chosen for such anal-
yses [2].When the cost per QALY that individuals
and payers would be willing to pay was
first derived in the early 1990s, there were limited
ultraexpensive drugs and technologies. The num-
ber of ultraexpensive drugs and technologies that
clinicians can recommend is rapidly increasing. If
we choose to adopt any that meet this broad def-
inition of “cost-effective,” there will be limited in-
centive for manufacturers to decrease prices and
the cost of healthcare will increase beyond what
even the wealthiest of nations can afford.
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A Review of Infectious Diseases
Guidelines’ Incorporation of
Economic Evidence

TO THE EDITOR—The cost of diagnostics and treat-
ment can significantly impact access and quality of
care. As healthcare costs continue to rise in the
United States, economic evaluation and cost-
effectiveness studies can guide societal decisions
aboutadopting clinical innovations.Clinical guide-
lines panels have the opportunity to incorporate
economic evidence into guideline recommenda-
tions. The recent update to the Clostridioides diffi-
cile infection (CDI) guidelines, which
recommendedfidaxomicin asfirst line, and to con-
sider bezlotoxumab for cases of recurrent CDI,
elicited concern that economic considerations
were not sufficiently incorporated into decision
making [1]. Our objective was to identify how in-
fectious diseases guidelines incorporate economic
evidence or cost considerations when providing
recommendations.
We reviewed all available (N= 29) Infectious

Diseases Society of America (IDSA) guidelines
for incorporation of economic factors, including
“cost,” “economic,” “price,” “insurance,” and
“dollars.” All studies mentioned cost at least
once, but fewer incorporated it into recommen-
dations, and fewer still had explicit methodolog-
ical statements about how economic evidence
was incorporated into panel decision making
(Figure 1). Qualitative review of guideline text re-
vealed that the panels would cite the cost of cer-
tain therapies, but not others, as a
consideration, but rarely cited formal cost-
effectiveness studies.
Guidelines that included statements in meth-

ods sections indicated that guidelines panels
may consider cost as a factor, but rarely made ex-
plicit how this factor was weighted and when it
was applied. Notable exceptions were the hepati-
tis C virus treatment guidelines, which included a
dedicated economic section, and the tuberculosis
and nontubercular mycobacterial guidelines,
which included an evaluation rubric that includ-
ed costs and resource utilization [2–4].
While economic factors are rightfully never

the primary consideration for guidelines panels,
these findings suggest opportunities for more
consistently and systematically incorporating
economic evidence into infectious diseases
guidelines. For conditions in which resource
constraints are likely to be major considerations
for the field, guidelines documents can follow the
example of the hepatitis C guidance and include
a dedicated section. For most conditions, guide-
lines panels should follow an explicit methodol-
ogy for appraising economic evidence and
incorporating value into recommendations.
Both the American Society of Clinical
Oncology and the American College of
Cardiology/American Heart Association have
published frameworks to guide the consistent re-
view, appraisal, and incorporation of economic
evidence [5, 6].
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