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SARS-CoV-2 infection may alter the onset and the clinical course of CDI 
patients through different mechanisms

1) Derangement of the innate and the adaptive immune response due to the
SARS-CoV-2 virus replication

2) Damage to the host gastrointestinal barrier exerted by the SARS-CoV-2
virus

3) Detrimental effect to the gut microbiome exerted by SARS-CoV-2 infection
and/or hospitalization and antimicrobials administration during the treatment
of COVID-19 patients

4) Delayed CDI diagnosis due to the misleading interpretation of
gastrointestinal symptoms in COVID-19 patients as caused by the action of
SARS-CoV-2 virus instead of Clostridioides difficile

Blanco-Melo D et al. Cell. 2020
Cha MH et al. World J. Gastroenterol. 2020
Zuo T et al. Gastroenterology. 2020
Lakkasani S et al. Emerg. Infect. Dis. 2020



COVID-19 and CDI: is there a long-term impact?

• Gastrointestinal tract also expresses ACE2 and TMPRSS2.

• Patients surviving COVID-19, particularly the elderly
might be exposed to more hospitalizations and 
antibiotics, with a higher risk of exposure to Cdif.

• Several evidences supports that gut microbiota
disequilibrium is needed for Cdif colonization and 
infection.



Spigaglia P. Anaerobe 2020; 64: 102233

• The situation regarding LTCFs is extremely worrisome, as
the burden of CDI is far from being determined in these
settings, and data are scant in several countries. 

• Transfer of elderly between hospitals and LTCFs increases
during a pandemic, and it might facilitate acquisition and 
diffusion of CDI.

• However, it is equally true that the increase of IPC 
measures due to COVID-19 (contact precautions and strict
isolation of patients) might help in reducing Cdif
transmission.



De Oliveira Ferreira E et al. Front 
Microbiol 2020; 11:581343

• Apart from antibiotic use, there are other factors associated
with CDI, including age older than 65 years, longer hospital stay, 
use of PPI, comorbidities, chemotherapy, CKD, and feeding
tubes.

• Most of these factors are related to higher probability rate of 
fatality in severe COVID-19; the limited number of CDI cases
reported in the literature is somewhat surprising.

• Both infections can present similar digestive manifestations
including diarrhea, nausea, vomiting and abdominal pain.



Sandhu A et al. Emerg Infect
Dis 2020; 26:9



Luo Y et al

Retrospective cohort analysis (February-June 2020)→ CDI in 
COVID-19 patients



Luo Y et al

• Patients who presented with diarrhea during the pandemic
may have had their diarrheal symptoms attributed to SARS-
CoV-2, and C. difficile testing may not have been sent in that
setting.

• Although diarrhea can be a symptom of COVID-19, clinicians
must be cognizant that these patients remain at high risk for 
CDI

• «Our data underscore the continued incidence of HO-CDI in 
hospitals»



• Observational, retrospective, multicenter, 1:3 case (COVID-
19/CDI) control (COVID-19) study.

• 8402 COVID-19 patients admitted to 8 Italian hospitals

• 38 CDI cases (31 HO; 6 CO-HCA)

• HO-CDI incidence→ 4.4x10,000 patient-days



Independent risk factors for CDI

• Previous hospitalisation (p=0.001)
• Previous steroid administration (p=0.008)
• Antibiotics during the stay (p=0.008)





The burden of Clostridioides difficile infection in COVID-19 
patients: a systematic review and meta-analysis.

Guido Granata, Nicola Petrosillo, Samir Al Moghazi, Emanuela Caraffa, Vincenzo Puro, 
Glenn Tillotson, Maria Adriana Cataldo Anaerobe in press

MEDLINE and Cochrane Central Register of Controlled Trials databases 
were searched up to 15 July 2021. We included studies reporting data on 
CDI occurring in patients with a confirmed diagnosis of COVID-19. We
pooled proportion of CDI patients using a random effects model 
(DerSimonian–Laird method) stabilising the variances using the Freeman-
Tukey double arcsine transformation.



Granata G et al. Anaerobe in press



The burden of Clostridioides difficile infection in COVID-19 
patients: a systematic review and meta-analysis.

Guido Granata, Nicola Petrosillo, Samir Al Moghazi, Emanuela Caraffa, Vincenzo Puro, 
Glenn Tillotson, Maria Adriana Cataldo Anaerobe in press

Regarding the comparison of CDI occurrence in the pre- and in the 
post-COVID-19 period, the majority of studies reported a decrease 
in CDI occurrence in COVID-19 patients or no significant differences 
between the two periods.



CDI in non-COVID-19 patients in the 
COVID-19 era



Ponce-Alonso M et al. Infect Control Hosp Epidemiol 2020; 1-5
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Weiner-Lastinger LM et al. Infect Control Hosp Epidemiol 2021:1-14.

• No significant increases in the national quarterly SIRs for CDI for 
any quarter in 2020 compared to 2019. 

• The national CDI SIR steadily declined in 2019-Q1–2019-Q4 from 
0.63 to 0.55 and remained stable at 0.52 for each quarter in 
2020. 



Weiner-Lastinger LM et al. Infect Control Hosp Epidemiol 2021:1-14.

Changes in the 2020 national healthcare-associated infection (HAI) standardized 
infection ratios (SIRs) for acute-care hospitals, compared to respective 2019 quarters



Weiner-Lastinger LM et al. Infect Control Hosp Epidemiol 2021:1-14.

Changes in the 2020 national healthcare-associated infection (HAI) standardized 
infection ratios (SIRs) for acute-care hospitals, compared to respective 2019 quarters



CDI relative rates were not associated with increased 
monthly rates of COVID-19 discharges, 0.97 (95% CI, 
0.93 to 1.02) 

The Impact of COVID-19 on Healthcare-Associated 
Infections 

Baker MA et al. Clin Infect Dis. 2021 Aug 9:ciab688.

In 148 HCA Healthcare-affiliated hospitals, 
3/1/2020-9/30/2020, and a subset of hospitals with 
microbiology and cluster data through 12/31/2020, 
they evaluated the association between COVID-19 
surges and HAIs, hospital-onset pathogens, and 
cluster rates using negative binomial mixed models.



Effect of an increase in number of COVID-19 discharges on HAIs and hospital-onset 
pathogens 

Baker MA et al. Clin Infect Dis. 2021 Aug 9:ciab688.



• CDI rates were stable or decreased during the COVID-19 
pandemic. 

• Barrier precautions and increased training on donning and 
doffing of PPE to prevent COVID-19 transmission might have 
led to reductions in the carriage of Clostridioides difficile. 

• This may have been particularly important for reducing 
transmission of Clostridioides difficile spores which are often 
resistant to alcohol-based hand sanitizer and may survive on 
surfaces for extended periods of time.

• Alternatively, rates of CDI may lag due to the delayed 
consequences of changes in antimicrobial stewardship or 
changes in testing practices. 

Baker MA et al. Clin Infect Dis. 2021 Aug 9:ciab688.



Anaerobe. 2021 Aug;70:102384.

• Single center, retrospective, observational study at the Veterans 
Affairs (VA) Hospital in Ann Arbor, Michigan between January 
2019 and June 2020.

• Therewas no statistically significant change in the incidence of 
CDI/10,000 patient days (p = 0.5).
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Take home messages

• COVID-19 patients have several CDI risks, including overuse of antibiotics, older ages, 
invasive procedures, parenteral feeding, comorbidities.

• However, CDI incidence is lower than expected. Is this effect of barrier/isolation
measures? Or less tests? 

• Among non-COVID-19 patients, CDI incidence is lower than that observed in past years. 
Is this effect of barrier/isolation measures? Or less tests? Less admissions/surgery? 

• As a matter of fact, an effect of infection prevention & control measures, mainly
isolation, barrier precautions, disinfection, handwashing and reduced patients’ 
movement is likely.

• When the dust generated by COVID-19 will settle, this is the main lesson. 
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IPC could work!


