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Abstract

Clostridioides difficile infection (CDI) is the leading cause of antibiotic-associated diarrhea;
however, its association with antituberculous therapy (ATT) remains underrecognized. This
review examines the risk, mechanisms, and clinical implications of CDI in patients with
active tuberculosis (TB). Although ATT is traditionally considered low risk, prolonged ex-
posure, particularly to rifampicin, may lead to cumulative disruption of gut microbiota and
loss of colonization resistance. A characteristic feature of CDI in this setting is delayed onset,
typically occurring several weeks to months after ATT initiation, which complicates timely
diagnosis. Rifampicin plays a dual role, contributing to microbiota alterations and selection
of resistant strains, while potentially affecting the pharmacokinetics of co-administered
drugs. CDI in TB patients is associated with increased morbidity and mortality, with
reported mortality rates up to 9.9%. Fidaxomicin is preferred due to its microbiota-sparing
effect and lower recurrence rates, although cost remains a major limitation in high TB-
burden settings, since vancomycin is an appropriate alternative. Management requires an
individualized approach that balances the risk of CDI recurrence against the necessity of
maintaining effective TB therapy.

Keywords: Clostridioides difficile; tuberculosis; antituberculous therapy; rifampicin;
microbiota; fidaxomicin; vancomycin

1. Introduction

Clostridioides difficile infection (CDI) is the leading cause of antibiotic-associated diar-
rhea and a major contributor to morbidity and mortality in both hospital and community
settings [1,2]. Although CDl is classically associated with broad-spectrum antibiotics [3],
emerging evidence suggests that antituberculous therapy (ATT) may also contribute to its
development despite its relatively narrow antimicrobial spectrum (see Table 1).

Tuberculosis (TB) remains a major global health problem, requiring prolonged mul-
tidrug therapy, including isoniazid, rifampicin, pyrazinamide, and ethambutol. This
extended antibiotic exposure, combined with frequent comorbidities and healthcare con-
tact, may predispose patients to gut microbiota disruption and CDI. Despite increasing
reports and case series [1,2,4-6], CDI in patients receiving ATT remains underrecognized
and insufficiently characterized, particularly regarding optimal management strategies.
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The aim of this review is to summarize current evidence on the epidemiology, patho-

physiology, risk factors, clinical features, and therapeutic challenges of CDI in patients
undergoing ATT.

Table 1. Case series from the literature that explore CDI as a complication of ATT.

Study/ CDI Risk Factors for Time to CDI ... ATT
Country/ . CDI Treatment Complications . .
. ! Incidence CDI Onset Continuation
Time Period
Continued incl.
rifampicin
Leeetal. [4] 54 CDI/19,080 TB GI surgery; 418+ 35.0 Oral MET (87%); Acute kidney (42.6%);
South Korea patients; Cytostatics; ’ davs : IV MET (11.1%); injury (3.8%); discontinued all
2008-2013 (2.83/1000) Immunosuppression Y Oral VAN (1.9%) Death (1.9%) (38.9%);
rifampicin only
stopped (5.6%)
Ha & Hwang [2] 46 CDI/168 TB . Mortality (13%);
South Korea (27.3%;15.0/ M/:{Sr‘f utzriZi% o (IS;C;?—IZS) Not specified Recurrent CDI Not specified
2022-2023 10,000 patient-days) (26%)
Rifampicin
Kuraharaetal. [5] 156 CDI/ 11,230 TB; Elderly men; Delayed onset Vancomvyein- often
Japan (1.4%; 2.1/ Underlying (weeks after based thyr Not specified reintroduced
1999-2021 10,000 patient-days) diseases therapy initiation) asec therapy after CDI
control
ICU stay; -
i Mortality higher
ggl};titlil(;r[e(g 2901 CDL/ Ugizzls}:;g Not specified Oral MET in CDI vs. Not specified
2018-2022 131,950 TB (~2.2%) Antibiotic (81.94%) non—Cl6f); 0(/9).9 % Vs.
exposure e

Abbreviations: ATT—antituberculous therapy; CDI—Clostridioides difficile infection; Gl—gastrointestinal;
ICU—Intensive Care Unit; IV—intravenous; IQR—interquartile range; MET—metronidazole; TB—tuberculosis;
VAN—vancomycin.

2. Materials and Methods

This narrative review was conducted through a comprehensive search of the PubMed,
Scopus, and Web of Science databases for articles published between 2013 and 2025. Search
terms included combinations of “tuberculosis”, “antituberculosis drugs”, “Clostridioides
difficile infection”, “dysbiosis”, and “rifampicin”. Priority was given to systematic reviews,
meta-analyses, clinical guidelines, and large cohort studies investigating the epidemiology,
mechanisms, diagnosis, and management of CDI under ATT. The selected literature was
analyzed and synthesized to summarize current knowledge regarding the definition, patho-

genesis, clinical presentation, diagnosis, management, and prevention of CDI in patients
with TB.

3. Results
3.1. Epidemiology and Risk Factors of CDI in TB Patients

European estimates suggest that the incidence of CDI in community settings is ap-
proximately 1.35 cases per 1000 hospital admissions, while in hospital settings it ranges
from 2.58 to 7.04 cases per 10,000 patient-days, depending largely on adherence to infection
prevention and control measures [7]. Although a marked increase in CDI incidence was
observed during the early 2000s, more recent studies indicate a declining trend, likely re-
flecting the impact of improved preventive strategies [8]. Mortality rates vary considerably
across studies, ranging from 6% to 50%. The most significant risk factors for CDI include
antibiotic exposure, recent hospitalization, use of proton pump inhibitors, and advanced
age [3].

An additional important aspect is recurrent CDI (rCDI), defined as the reappearance
of symptoms within eight weeks after the initial episode, with reported rates ranging from
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4% to 40% [7]. Risk factors for recurrence include age over 65 years, healthcare-associated
CDJ, hospitalization within the previous three months, repeated antibiotic exposure, use
of proton pump inhibitors during or after CDI treatment, and a history of prior CDI
episodes [9]. The risk of recurrence increases with the accumulation of these factors.

ATT is generally considered a less common cause of CDI; however, its true incidence
in TB patients remains insufficiently characterized. Available evidence suggests that CDI
occurs less frequently compared to cases associated with broad-spectrum antibiotics, but it
is not negligible. A nationwide Korean study [6] demonstrated an increasing incidence of
CDI among patients with TB, rising from 12 to 33 cases per 1000 patients over a five-year
period. The same study reported higher mortality in patients with both TB and CDI (9.9%)
compared to those with TB alone (6.9%). In a study by Kurahara et al. [5], the prevalence
of CDI among patients receiving ATT was 1.4% (2.1 cases per 10,000 patient-days), with
rifampicin implicated as the likely trigger in more than half of cases, particularly among el-
derly patients with comorbidities. Similarly, another Korean study reported an incidence of
15 cases per 10,000 patient-days, with a recurrence rate of 26% [2], highlighting the growing
clinical relevance of this complication of TB treatment. Despite growing recognition of CDI
during ATT, epidemiological evidence remains limited, and no dedicated meta-analysis
has yet been performed. Most currently available data originate from a small number of
observational studies, highlighting the need for prospective multicenter investigations.

Patients at higher risk of developing CDI during TB treatment include those admitted
to intensive care units, individuals with significant comorbidities (Charlson Comorbidity
Index > 3), and patients receiving concomitant antibiotics for other infections. Additional
risk factors, consistent with the general CDI population, include age > 65 years, proton
pump inhibitor use, immunosuppression (e.g., HIV infection or corticosteroid therapy), and
prior CDI. Multidrug-resistant TB and extrapulmonary TB may further increase the risk,
as their treatment often involves agents with broader effects on the gut microbiota [6,10].
Importantly, the risk appears to be cumulative.

3.2. Pathophysiology and Mechanism of CDI Development in TB Patients

Clostridioides difficile is a Gram-positive, spore-forming, strictly anaerobic bacillus
whose spores can persist in the external environment as well as in the human gastrointesti-
nal tract for prolonged periods. Colonization with C. difficile refers to the presence of the
bacterium in asymptomatic individuals, with a prevalence of 4-15% among healthy adults,
approximately 21% among hospitalized patients, and 15-30% among residents of long-term
care facilities [8]. Although these individuals are asymptomatic, colonization represents a
reservoir from which, in the presence of additional risk factors, clinically manifest infection
may develop.

Under physiological conditions, the complex gut microbiota provides so-called colo-
nization resistance, limiting the proliferation of pathogenic bacteria through competition for
nutrients and receptor sites, as well as through the production of antimicrobial substances.
Disruption of this balance, i.e., dysbiosis, particularly when associated with a reduction in
obligate anaerobes, creates conditions for uncontrolled proliferation of toxin-producing
C. difficile strains [11]. The key pathogenic mechanism of CDI is based on the production
of exotoxins—namely, toxin A (enterotoxin) and toxin B (cytotoxin)—which lead to inacti-
vation of Rho GTPases in enterocytes, disruption of the cytoskeleton, increased intestinal
permeability, and induction of a pronounced inflammatory response [7,12]. Consequently,
the clinical presentation ranges from mild diarrhea to pseudomembranous and fulminant
colitis [8,9].

The most significant risk factor for the development of CDI is prior or ongoing expo-
sure to antibiotics. Antibiotic therapy leads to both quantitative and qualitative alterations
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in the gut microbiota, primarily through the reduction in non-pathogenic anaerobic bacteria
that normally inhibit the growth of C. difficile. This reduction diminishes competition for
nutrients and allows unchecked colonization and proliferation of the pathogen [13]. Addi-
tionally, an inadequate host immune response, particularly reduced antibody production
against toxins, contributes to more severe disease and an increased risk of recurrence [14].
Although nearly all antibiotics may be associated with CDI, certain classes carry a sig-
nificantly higher risk, especially those with broad-spectrum activity and pronounced
effects on anaerobic flora. The most commonly implicated antibiotics include clindamycin,
fluoroquinolones, cephalosporins (particularly third- and fourth-generation), and broad-
spectrum penicillins combined with (3-lactamase inhibitors. The risk of CDI depends on
the antimicrobial spectrum, duration of therapy, and cumulative exposure [3].

In comparison, ATT is traditionally considered to carry a relatively lower risk for
CD], primarily due to its narrower spectrum of activity directed against Mycobacterium
tuberculosis and its limited impact on dominant components of the gut microbiota. How-
ever, emerging evidence suggests that ATT, particularly regimens containing rifampicin,
may induce substantial alterations in gut microbial composition and diversity. Studies
evaluating standard first-line regimens have demonstrated reductions in several beneficial
bacterial taxa, including Clostridium, Ruminococcus, Faecalibacterium, and Bifidobacterium,
accompanied by shifts in the relative abundance of Firmicutes and Bacteroidetes. Such
changes may impair the production of short-chain fatty acids and weaken colonization
resistance, thereby creating a favorable environment for C. difficile proliferation. Impor-
tantly, these microbiota alterations may persist long after treatment initiation and even
after completion of therapy, potentially contributing to the delayed onset of CDI frequently
observed in patients receiving ATT [15]. Although most microbiome studies have evalu-
ated combination ATT rather than rifampicin in isolation, available evidence suggests that
rifampicin is likely the major contributor to ATT-associated dysbiosis and disruption of
colonization resistance [4,16,17]. Although C. difficile may exhibit in vitro susceptibility to
rifampicin, rapid selection of resistant strains can occur during therapy, further complicat-
ing its role in CDI pathogenesis. The emergence of rifampicin-resistant strains represents
an additional challenge, as the inhibitory activity of rifampicin against C. difficile may be
rapidly lost during therapy due to the selection of resistant isolates [13,18,19]. In contrast
to rifampicin, other first-line ATT, such as isoniazid, ethambutol, and pyrazinamide, are
thought to have minimal direct impact on the gut microbiota due to their narrow spec-
trum and specific mechanisms of action and are therefore considered to have a negligible
individual contribution to CDI development.

In addition to pharmacological effects, the risk of CDI in patients receiving ATT is
influenced by several other factors, including advanced age, comorbidities, and frequent
or prolonged hospitalization. Particular attention should be given to elderly patients,
individuals with significant comorbidities or immunosuppression, and those requiring
prolonged hospitalization or intensive care, as the coexistence of host-related and treatment-
related risk factors may further increase susceptibility to CDI [2,5,6,10]. Therefore, CDI
risk in this population should be viewed as the result of a complex interaction between
therapeutic, host-related, and healthcare system-related factors.

3.3. Diagnostic Challenges of CDI in the TB Setting

Diagnosis of CDI, regardless of the cause, is based on a combination of clinical, labora-
tory, and, in selected cases, imaging and endoscopic criteria.

The primary clinical prerequisite for suspecting CDI is the presence of new-onset
diarrhea, defined as >3 unformed stools within 24 h, particularly in patients with recent
or ongoing antibiotic exposure or healthcare contact, and in the absence of an alternative
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explanation (e.g., laxative use or enteral feeding) [20]. Diarrhea is typically watery and
foul-smelling, rarely accompanied by blood (an indicator that may suggest more severe
disease) and may be associated with fever, malaise, and abdominal pain, usually localized
to the lower abdomen [3].

The clinical presentation of CDI in patients with TB does not differ substantially from
that observed in the general population and commonly includes diarrhea, abdominal pain,
and fever [2,4]. However, several important distinctions should be considered. First, CDI
associated with ATT may present with milder but more prolonged symptoms compared to
CDI related to conventional antibiotics, although severe forms such as pseudomembranous
colitis have also been reported [21,22]. Second, gastrointestinal symptoms, including
diarrhea, nausea, vomiting, and abdominal discomfort, are frequently misattributed to
adverse effects of ATT, leading to potential delays in CDI diagnosis [10]. That is the
reason why persistence or progression of symptoms despite supportive measures, as well
as the presence of systemic manifestations such as leukocytosis or fever, should prompt
consideration of CDI and appropriate microbiological testing. Third, available evidence
suggests that CDI in this population typically occurs later, most often between the first
and second month of therapy, in contrast to antibiotic-associated CDI, which usually
develops within 7-10 days of treatment initiation [2,4,23]. This delayed onset likely reflects
cumulative microbiota disruption rather than acute dysbiosis, particularly in the case of
rifampicin, which induces more gradual but sustained alterations compared to high-risk
antibiotics such as cephalosporins and fluoroquinolones.

Laboratory confirmation of CDI involves the detection of toxins or toxin genes of
C. difficile in stool samples. Testing is recommended exclusively in symptomatic patients
and should not be performed on formed stool or routinely repeated during the same di-
arrheal episode [3]. Reference methods include the cell cytotoxicity neutralization assay
(CCNA), which detects free toxins, and toxigenic culture (TC), which identifies toxin-
producing strains. Although highly sensitive and specific, these methods are not routinely
used due to their complexity and prolonged turnaround time [13]. In clinical practice,
multistep diagnostic algorithms are recommended (Figure 1). These typically combine
a highly sensitive screening test, such as glutamate dehydrogenase (GDH) detection or
nucleic acid amplification tests (NAAT), with a toxin enzyme immunoassay (EIA). GDH
and NAAT offer high sensitivity and negative predictive value, whereas toxin EIAs, al-
though less sensitive, are more specific for active toxin production. In cases of discordant
results (e.g., GDH-positive/toxin-negative or NAAT-positive/toxin-negative), additional
testing and careful clinical correlation are required to distinguish active infection from
asymptomatic colonization [20,24]. Importantly, the widespread use of NAAT has raised
concerns regarding overdiagnosis, as these methods detect toxin genes rather than active
toxin production. Consequently, positive NAAT results may reflect colonization rather than
true infection, particularly in populations with a high prevalence of asymptomatic carriage,
such as hospitalized or elderly patients. Therefore, laboratory findings must always be
interpreted in conjunction with clinical presentation. Certain strains, such as ribotype 017,
represent clinically relevant variants characterized by the absence of toxin A production and
the presence of toxin B. These strains have been associated with antimicrobial resistance,
particularly to fluoroquinolones, and may contribute to persistence and transmission in
patients receiving prolonged antibiotic therapy, including ATT [10].

In selected cases, particularly in severe or atypical presentations, imaging and en-
doscopic evaluation may be required. Computed tomography may demonstrate colonic
wall thickening, dilation, or complications, while endoscopy can reveal pseudomembranes,
which are characteristic but not universally present in CDI. These methods are not routinely
indicated and are reserved for specific clinical scenarios [20].
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> 3 Unformed stools in 24 Hours & No Clear Altemative Cause

Initial Testing

» GDH and Toxin EIA

» or NAAT

(if appropriate stool
selection ensured)

I
N

GDH + / Toxin - or Both Positive

NAAT™+ / Toxin Negative
(GDH -/ Toxin -) (GDH + / Toxin +)

!

Discordant Results
Possible Colonization vs Infection

CDI Unlikely \

consider . » Assess clinical severity
alternative diagnosis » Consider risk factors
» Correlate with symptoms

Both Negative

CDI Likely

consider treatment

Consider toxigenic culture.
or repeat NAAT if needed

|

Consider toxigenic culture
or repeat NAAT if needed

*NAAT detects toxin genes and may not distinguish colonization from active infection.

Figure 1. Diagnostic algorithm for CDI (regardless of the cause). Abbreviations: GDH—Glutamate
dehydrogenase; EIA—Enzyme immunoassay; NAAT—Nucleic acid amplification tests; CDI—
Clostridioides difficile infection.

According to ESCMID guidelines [9], the diagnosis of CDI requires a compatible
clinical presentation (>3 unformed stools within 24 h) combined with microbiological
evidence of toxigenic C. difficile. This may include detection of free toxins in stool, a positive
NAAT in an appropriate clinical context, or isolation of a toxigenic strain. Endoscopic or
histopathological evidence of pseudomembranous colitis is also considered diagnostic,
regardless of laboratory findings.

3.4. Management of CDI in the TB Setting

According to current ESCMID [9] and IDSA /SHEA guidelines [25], management of
CDI is based on prompt discontinuation of the inciting antibiotic, when feasible, or its
substitution with a lower-risk alternative, and initiation of targeted therapy. Fidaxomicin is
recommended as the preferred first-line agent due to its comparable efficacy to vancomycin
and lower recurrence rates, particularly in patients at high risk of recurrent disease [26].
An additional benefit of fidaxomicin is its microbiota-sparing effect, which is especially
relevant in patients who require continuation of concomitant antibiotic therapy, such as
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those receiving ATT. Oral vancomycin remains an acceptable alternative when fidaxomicin
is unavailable (most commonly due to cost constraints). Metronidazole, once widely
used, is now reserved for selected mild cases when other options are not available, due
to its inferior efficacy. Treatment of severe and fulminant CDI requires a more aggressive
approach, including high-dose oral vancomycin combined with intravenous metronidazole,
with additional supportive or surgical management in selected cases. Management of
recurrent CDI depends on prior therapy and may include fidaxomicin, tapered vancomycin
regimens, or fecal microbiota transplantation (FMT) in patients with multiple recurrences.
In patients with multiple CDI recurrences, FMT may represent an effective microbiota
restoration strategy and is recommended by several contemporary guidelines following
failure of standard antimicrobial therapies [8,9]. Management of the initial CDI episode,
severe CDI and recurrent CDI is displayed in more detail in Table 2.

Table 2. Treatment recommendations for CDI according to ESCMID and IDSA/SHEA
guidelines [9,25].

Category of CDI

Definition Recommended Therapy (ESCMID & IDSA/SHEA)

Initial episode
(Non-severe)

Diarrhea (>3 unformed stools/24 h) + First-line: Fidaxomicin (200 mg orally twice daily for

i o 10 days)
posﬁcwe test for C. d#CZle’ Alternative: Vancomycin (125 mg orally four times
no signs of severe disease daily for 10 days)
(WBC < 15 x 10?/L, normal creatinine, . y . y
h ! If unavailable: Metronidazole (500 mg orally three
emodynamically stable) times daily for 10 days)

ESCMID: Temperature > 38.5 °C,

WBC > 15 x 10°/L, Fidaxomicin (200 mg orally twice daily for 10 days)

Severe CDI creatinine increase > 50% ot
IDSA: WBC > 15 x 10°/L or Vancomycin (125 mlgoodrally)four times daily for
creatinine > 1.5 mg/dL ays
Vancomycin (500 mg orally or via nasogastric tube
four times daily)
Fulminant CDI Hypotension, shock, ileus, elevated + Metronidazole (500 mg IV every 8 h)

(Severe-complicated)

+ Rectal vancomycin (500 mg in 100 mL saline every
6 h) if ileus present;
Consider surgical consultation and tigecycline (100 mg
loading dose, then 50 mg every 12 h)

lactate, toxic megacolon

First recurrence

If vancomyecin used initially — Fidaxomicin (standard
regimen: 200 mg twice daily for 10 days or extended
regimen: 200 mg twice daily for 5 days, then every

other day until day 25)
If fidaxomicin used initially — Fidaxomicin or
Recurrence of symptoms within 8 weeks Vancomycin
after completion of prior therapy tapered/pulsed regimen:

125 mg orally 4x daily for 14 days —
125 mg orally 2x daily for 7 days —
125 mg orally 1x daily for 7 days —
125 mg orally every other day for 8 days (4 doses) —
125 mg orally every 3 days for 2 weeks (5 doses)

Second or subsequent
recurrences

Fidaxomicin (standard or extended regimen)

Multiple recurrences after previous or Vancomycin tapered/pulsed regimen
successful treatments Strong recommendation: Fecal microbiota
transplantation

Abbreviations: CDI—Clostridioides difficile infection; ESCMID—European Society of Clinical Microbiology and
Infectious Diseases; IDSA—Infectious Diseases Society of America; IV—intravenously; SHEA—Society for
Healthcare Epidemiology of America; WBC—white blood cells.

Routine use of probiotics is not currently recommended by international guidelines
due to insufficient evidence and lack of standardization [9,25]. Nevertheless, they are
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sometimes used in clinical practice as adjunctive therapy, primarily for microbiota support
after completion of CDI treatment [21].

The management of CDI in patients receiving ATT generally follows the same prin-
ciples as in the general population, with comparable treatment outcomes [4]. At present,
no dedicated evidence-based guidelines specifically address CDI management in patients
receiving ATT. Consequently, treatment decisions are largely extrapolated from general CDI
recommendations listed above. However, several important challenges arise in this context.
From a practical perspective, although fidaxomicin has been associated with lower CDI
recurrence rates and is increasingly recommended as a first-line treatment for CD], its sub-
stantially higher cost and limited availability may restrict its use in many high TB-burden
settings. Consequently, oral vancomycin often remains the most practical and accessible
therapeutic option in low- and middle-income countries, where the global burden of TB is
greatest. Furthermore, unlike most antibiotics, ATT, particularly rifampicin, often cannot be
discontinued due to the severity and public health implications of TB. Consequently, ATT
is frequently continued alongside CDI-directed therapy, requiring careful individualized
risk-benefit assessment. Available evidence suggests that continuation of ATT does not
significantly impair CDI treatment outcomes, although data remain limited [4]. Consid-
ering that, routine interruption or modification of ATT is generally not recommended, as
available evidence suggests that many patients can successfully continue ATT during CDI
treatment [4,5]. Nevertheless, individualized treatment adjustments may occasionally be
required in selected cases. Additionally, rifampicin is a potent inducer of hepatic enzymes
and drug transporters and may reduce the plasma concentrations of certain co-administered
medications, potentially complicating overall pharmacological management. However,
clinically significant pharmacokinetic interactions with oral vancomycin and fidaxomicin
are expected to be limited because both agents exhibit minimal systemic absorption. Im-
portantly, despite the risk of recurrence, reintroduction of rifampicin after successful CDI
treatment may be clinically justified. Studies have shown that rifampicin re-administration
is associated with faster sputum conversion and shorter hospital stays, underscoring its
critical role in TB management. Although CDI recurrence has been reported in approxi-
mately one-third of patients, more than half were able to successfully continue full ATT [5].
These findings support an individualized management approach, balancing the risk of CDI
recurrence against the necessity of maintaining effective tuberculosis treatment. Although
evidence specifically addressing patients receiving ATT remains limited, FMT may be
considered in selected cases of recurrent CDI when conventional treatment approaches
have been unsuccessful.

3.5. Prevention of CDI in the TB Setting

Prevention of CDI, regardless of the cause, relies on a multifaceted approach that
includes surveillance, infection control measures, and environmental interventions [3].
Continuous monitoring of CDI incidence at both hospital and ward levels, combined with
timely feedback, has been shown to reduce infection rates.

Hand hygiene remains a cornerstone of prevention, with preference given to washing
with soap and water due to the resistance of C. difficile spores to alcohol-based disinfec-
tants. This should be complemented by consistent use of gloves and appropriate protective
equipment. Early identification and prompt isolation of patients with suspected or con-
firmed CDI, along with strict adherence to contact precautions (gloves, gowns, and patient
cohorting), are essential for limiting transmission. Environmental decontamination is
equally important, given the prolonged persistence of spores on surfaces. Daily and ter-
minal cleaning with sporicidal agents, such as chlorine-based disinfectants or hydrogen
peroxide, is recommended, with particular attention to high-touch surfaces. Adjunctive
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technologies, including ultraviolet (UV-C) disinfection, may further reduce transmission in
high-incidence settings [27].

Finally, preventive strategies should also include antimicrobial stewardship and in-
dividualized risk assessment. Although interruption or shortening of ATT is generally
not feasible, unnecessary exposure to additional broad-spectrum antibiotics (such as flu-
oroquinolones) should be avoided whenever possible, as cumulative microbiota disrup-
tion may further increase CDI risk. Optimizing overall antibiotic use and considering
microbiota-preserving or restorative approaches in high-risk patients may further reduce
the burden of CDI [28].

4. Conclusions

ATT in patients with active TB represents a “double-edged sword”. While these
agents are essential for controlling the global TB epidemic, their prolonged use, particularly
rifampicin, is associated with a clinically relevant risk of CDI. Although ATT has tradi-
tionally been considered a lower-risk group compared to broad-spectrum antibiotics, its
cumulative impact on gut microbiota and disruption of colonization resistance should not
be underestimated.

A key challenge in the TB population is the delayed onset of CDI, with symptoms
typically emerging several weeks to months after initiation of therapy, which may lead
to underrecognition and diagnostic delay. In addition, the role of rifampicin is complex:
beyond contributing to dysbiosis and the selection of resistant strains (such as ribotypes 017
and 046), it may also influence treatment outcomes through enzyme induction, potentially
reducing the effectiveness of concomitant therapies.

Given that ATT often cannot be discontinued, fidaxomicin emerges as a preferred
therapeutic option due to its microbiota-sparing properties and lower recurrence rates.
However, its high cost and limited availability in many healthcare systems, particularly
in regions with a high TB burden, represent significant barriers to optimal management.
Consequently, oral vancomycin remains the most widely available and practical treatment
option in many clinical settings and continues to play a central role in CDI management
among patients receiving ATT. Improving access to fidaxomicin may further optimize
outcomes in selected high-risk patients.

Despite growing recognition of CDI as a complication of ATT, available evidence
remains limited and largely based on retrospective studies. Future prospective re-
search is needed to better define risk factors and optimal management strategies, ulti-
mately supporting the development of evidence-based recommendations for this unique
patient population.
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Abbreviations

The following abbreviations are used in this manuscript:

ATT Antituberculous therapy

CDI Clostridioides difficile infection

CCNA Cell cytotoxicity neutralization assay

EIA Enzyme immunoassay

ESCMID  European Society of Clinical Microbiology and Infectious Diseases
GDH Glutamate dehydrogenase

GI Gastrointestinal

ICU Intensive Care Unit

IDSA Infectious Diseases Society of America

IQOR Interquartile range

v Intravenous

MET Metronidazole

NAAT Nucleic acid amplification tests

rCDI Recurrent Clostridioides difficile infection

SHEA Society for Healthcare Epidemiology of America
TB Tuberculosis

TC Toxigenic culture

VAN Vancomycin

WBC White blood cells
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