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Background: Coronavirus infectious disease 2019 (COVID-19) is primarily a respiratory 
disease. However, it may manifest with gastrointestinal symptoms that may overlap with 
Clostridioides difficile infection (CDI). COVID-19 appears to have higher mortality in those 
with comorbidities. We aimed to assess the outcomes of coinfection in these patients.
Methods: A retrospective chart review was conducted to identify patients with CDI and 
COVID-19 from January 1st, 2020 to November 17th, 2020. Both infections were diagnosed 
via PCR. Clinical features, treatment for COVID-19 and CDI and outcomes including 
intensive care unit admission, colectomy, 30 day-mortality and long-term complications 
were analyzed.
Results: Overall, 21 patients (20 hospitalized) with median age 70.9 years (range 51.8–90.7 
years) had CDI and COVID-19 within 4 weeks of each other. Of these, 4 patients (19%) with 
CDI were diagnosed with COVID-19 at the time of admission, 12 (57%) had CDI diagnosed 
after COVID-19, and 5 (23.9%) developed COVID-19 within 4 weeks after CDI. Fourteen 
patients (66.7%) were treated with medications directed against COVID-19 including remde
sivir and dexamethasone (n=7), remdesivir with convalescent plasma (n= 1), remdesivir 
(n= 5) and dexamethasone (n=1). The most common treatment for CDI was oral vancomycin 
in 20 patients (95.2%), and 1 patient received intravenous metronidazole. No patient required 
colectomy for CDI but 2 (9.5%) required ICU admission. Four patients (19%) died likely due 
to COVID-19 with median age 80 years (range 61–90 years).
Conclusion: The relationship between COVID-19 and CDI is poorly understood, and 
studies are required to further investigate this association. Whether coinfection results in 
a worsening of outcomes, including mortality and clinical course, are questions that should 
be answered in future research studies. Diagnosing both infections for appropriate manage
ment is vital in light of overlapping symptoms.
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Introduction
Coronavirus infectious disease 2019 (COVID-19), caused by the severe acute respira
tory syndrome coronavirus 2 (SARS-CoV-2) is primarily considered to be 
a respiratory illness with most common symptoms being fever, fatigue, cough and 
dyspnea.1 Mortality from COVID-19 is variable and higher in those with systemic 
comorbidities. COVID-19 also presents with gastrointestinal symptoms such as diar
rhea, loss of appetite and nausea.1,2 Patients with COVID-19 have been managed with 
antimicrobials.3,4 A common side effect of these antimicrobials is diarrhea and C. 
difficile infection (CDI).5 Additionally, it has been discovered that bacterial coinfec
tions can occur when the coronavirus is being eradicated from the patients’ lungs as 
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the adaptive immune reaction towards the virus fails the 
reaction of innate immunity against bacterial infection.6

The SARS-CoV-2 utilizes the angiotensin converting 
enzyme-2 (ACE-2) receptor for cellular entry, which is 
expressed on colonocytes.7 COVID-19 has been associated 
with gut microbial dysbiosis,8 impairing colonization 
resistance and an increased risk of CDI.9 Coinfection 
with these pathogens can lead to poor outcomes. A study 
of 9 patients with concomitant CDI and COVID-19 
demonstrated a 44% mortality.10 Due to overlapping 
symptoms and high rates of complications, it is important 
to manage these coinfected patients aggressively.

Methods
We conducted a retrospective study of patients with CDI and 
COVID-19 from March 1st, 2020 to November 17th 2020, 
to delineate management and outcomes in these patients. 
Data abstracted included demographics, symptoms, risk fac
tors for CDI and the temporal association between COVID- 
19 and CDI. In all patients, COVID-19 was diagnosed by 
a swab from the nasopharynx via PCR and CDI was diag
nosed using toxin detection in the stool via PCR. Treatment 

for COVID-19 and CDI and outcomes including ICU admis
sion, colectomy and 30-day mortality were recorded. The 
research is approved by the Mayo Clinic Institutional 
Review Board and informed consent was not required 
since this was a minimal risk retrospective study.

Results
We identified 21 patients (20 hospitalized) with median 
age 70.9 years (range 51.8–90.7) who had CDI and 
COVID-19 within 4 weeks of each other (Figure 1), 12 
(57%) of whom were female. Except 2 patients, all others 
had a medical history of comorbidities, including hyper
tension in 13 patients (68.4%), followed by dyslipidemia 
in 9 patients (47.3%), type 2 diabetes mellitus in 5 
(26.3%), neoplasias in 5 (26.3%) (such as adenomatous 
colon polyps, glioblastoma multiforme, prostate cancer, 
squamous cell cancer and multiple myeloma), hypothyr
oidism in 4 (21%) and others included coronary artery 
disease, chronic obstructive pulmonary disease and type 
1 diabetes mellitus. Four patients (19%) with CDI were 
diagnosed with COVID-19 at the time of admission, 12 
(57%) had CDI diagnosed after COVID-19 (median 2.4 

Figure 1 Patients identified with CDI and COVID-19 within 4 weeks of each other, with their symptoms and eventual treatment status.
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days, range 1.2–17) and 5 (23.9%) developed COVID-19 
within 4 weeks after CDI (median 9 days, range 0.5–17.3).

Five patients (23.9%) were considered asymptomatic 
for COVID-19 (absence of respiratory symptoms or fever), 
while the rest had symptoms including fever, cough, dys
pnea and shortness of breath. Of the asymptomatic 
patients, 3 were screened as a part of routine testing, 1 
was screened for liver transplantation status and 1 was 
tested due to infiltrates seen on chest x-ray. COVID-19 
asymptomatic patients were hospitalized for urinary tract 
infection, generalized weakness, cellulitis, hematochezia 
and diarrhea or liver transplant complications, all deemed 
unrelated to COVID-19. One of the five asymptomatic 
patients was eventually treated for COVID-19 with remde
sivir in conjunction with convalescent plasma owing to the 
patient’s immunosuppressed status to prevent 
complications.

Of the 21 patients, 7 (33.3%) were not treated with 
COVID-19 directed therapies. Of these, 6 were managed 
supportively (4 were asymptomatic and 2 had moderate 
illness according to NIH guidelines) and 1 declined treat
ment. Fourteen patients (66.7%) had COVID-19 targeted 
treatment. A combination of remdesivir and dexametha
sone was used in 7 patients, remdesivir with convalescent 
plasma in 1 patient, remdesivir alone in 5 patients and 
dexamethasone alone in 1 patient.

Overall, 16 of 21 patients (76.1%) were exposed to 
antibiotics prior to CDI and 8 (38%) were on immunosup
pression. Seven patients (33%) had other coinfections at 
the time of CDI including Campylobacter jejuni, UTI with 
Enterobacter, diverticulitis, enteropathogenic Escherichia 
coli and opportunistic infections such as Cytomegalovirus 
viremia, Pseudomonas aeruginosa and Cryptococcus neo
formans infection. The median duration of concomitant 
antibacterial therapy given was 7 days (range 3–9 days). 
The most common treatment for CDI was oral vancomycin 
in 20 patients (95.2%), out of which one was transitioned 
to oral fidaxomicin and the remaining 1 patient received 
intravenous metronidazole. No patient required colectomy 
for CDI. All patients receiving treatment for CDI even
tually resolved with standard vancomycin treatment regi
mens, except 6 patients, who needed a longer course of 
vancomycin therapy to achieve resolution.

Two patients (9.5%) required Intensive Care Unit 
admission in the setting of worsening status due to 
COVID-19 and 4 patients (median age 80 years, range 
61–90) died within 30 days. The deaths were related to 
COVID-19, and these patients had multiple comorbidities 

including hypertension, hyperlipidemia, hypothyroidism, 
acute and chronic kidney injury, chronic obstructive pul
monary disease, glioblastoma multiforme and Alzheimer’s 
disease. Of the 4 deaths, 2 had an immunosuppressed state 
and 1 had a urinary tract infection with multidrug resistant 
Enterobacter as well as soft tissue infection with methi
cillin-resistant Staphylococcus aureus.

Discussion
The relationship between CDI and COVID-19 is poorly 
understood, and more data are needed to understand the 
relationship between the two infections. Whether coinfec
tion results in worsening mortality or more complications 
remains unanswered. In our dataset, most patients have 
had a prior history of antibiotic usage that could be poten
tially implicated in causing CDI. Of patients with both 
COVID-19 and CDI, none required colectomy and 2 
needed Intensive Care Unit admission. All observed deaths 
were related to COVID-19 in the elderly with comorbid
ities and the observed mortality rate with coinfection was 
19%. A limitation of our study is the small sample size. 
Due to the retrospective nature of this study, determining 
the time to resolution of diarrhea in these patients was not 
possible. Additionally, it was not feasible to gather infor
mation about diarrheal symptoms in all COVID-19 
infected patients during the timeframe of our study as 
patients are diagnosed with COVID-19 in various clinical 
care settings, including inpatient, outpatient, drive- 
through, urgent care, which made gathering reliable data 
difficult. Further, information about stool sampling in such 
COVID-19 positive patients was not feasible either.

In contrast to the previous study,10 patients in our study 
were not treated with antibiotics for COVID-19 and CDI 
seemed to have developed due to prior antibiotic exposure 
for other indications. The COVID-19 mortality rate we 
encountered with coinfection was 19% (4 out of 21 
patients), which is lower than the rate of 44% seen in the 
previous study.10 However, lower mortality rates have 
been observed with the Mayo Clinic model of care and 
research, as reported in a study that compared Mayo Clinic 
outcomes in COVID-19 patients with the rates reported 
nationally.11 Further, the observed mortality in our study 
was noted in patients that were older and had 
comorbidities.

The association between COVID-19 and CDI still needs 
exploration. Several patients with COVID-19 present with 
diarrhea, which is often assumed to be COVID-19 related. If 
such patients undergo CDI PCR testing routinely, we might 
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have a more definitive answer of the association in question. 
In light of potentially overlapping symptoms, assessment for 
both infections by laboratory diagnosis is pertinent for 
administering appropriate treatment.

Summary
COVID-19 manifests with gastrointestinal symptoms simi
lar to Clostridioides difficile infection (CDI), making it 
pertinent to consider both conditions in a patient with 
diarrhea. We identified 21 patients with COVID-19 and 
CDI within 4 weeks of each other. A high 30-day mortality 
of 19% was observed, mostly in the elderly.
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