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Healthcare facility-onset Clostridioides difficile infection rates substantially dropped in a Mexican hospital
after its conversion to a full COVID-19 setting, despite heavy contamination of the environment the previous
year. Better adherence to hand hygiene and contact precautions may help explain this finding.
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BACKGROUND

Clostridioides difficile infection (CDI) is the most frequent
healthcare-associated infection in the United States.1 It is asso-
ciated with unfavorable individual, societal and financial
outcomes.2

Antibiotic stewardship, hand hygiene, contact precautions, and
environmental cleaning and disinfection are preventive measures
fully supported by evidence.3,4

Incidentally, after this hospital was fully converted to treat COVID-19
patients on March 16, 2020, a substantial drop in the HO-CDI rate
was noticed. The main objective is to report the factors related to
this reduction.
MATERIAL ANDMETHODS

A before-after observational study was conducted. Approval from
the Institutional Review Board was obtained.
A healthcare facility-onset CDI (HO-CDI) event was diagnosed
when 3 ormore unformed stools occurred during 24 or fewer consecu-
tive hours after day 4 of hospital admission,3 plus a positive glutamate
dehydrogenase test (VIDAS C. difficile GDH, Biom�erieux, Marcy-l’�Etoile,
France) followed by a positive PCR test (GeneXpert C. difficile/Epi test,
Cepheid, Sunnyvale, California).

The HO-CDI monthly rates adjusted to 10,000 patient-days were
calculated before and after hospital conversion up to July 2020.
Location of attribution and transfer rules were applied as per NHSN
surveillance standards5 to create a cumulative map of CDI cases in
the hospital.

Before hospital conversion, adherence to hand hygiene was
calculated following standards reported elsewhere.6 Adherence to
contact precautions was considered an “all or none” event: use of
gown, gloves, and hand hygiene before donning and after doffing
personal protective equipment were all required. In both cases,
the percentage resulting from dividing the number of events by
the number of opportunities, multiplied by 100, was reported on
a monthly basis. Direct observations were done daily in the
majority of hospitalization wards. After conversion, due to strain-
ing of human resources, self-reporting with the use of a standard-
ized electronic questionnaire was used as a proxy: healthcare
workers that volunteered for a screening program (unpublished
results) were asked to rate their overall adherence to hand
hygiene and contact precautions in every patient encounter on a
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Fig. 1. Healthcare facility-onset Clostridioides difficile infection (HO-CDI) incidence rate per 10,000 patient-days.
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percentage scale ranging from 0 to 100; pooled percentages were
then calculated.

Cleaning and disinfection procedures were unchanged (5,000 ppm
of sodium hypochlorite was used before and after conversion).
Encounters with hospitalized patients were restricted after conversion.
Surgical procedures and gastrointestinal endoscopies were halted. Use
of antibiotics was compared between the HO-CDI cases and a random
sample of patients admitted after conversion.

RESULTS

From January 1, 2019 to February 29, 2020, 56 HO-CDI cases were
identified (9.3 cases per 10,000 patient-days; monthly range, 1.9-20.6).
From April to July 2020, 2 cases were identified (1.4 cases per 10,000
patient-days; monthly range, 0-5.2). Figure 1 depicts the incidence rate
across the study time period.

Mean adherence to hand hygiene before and after conversion
was 66.1% and 94.7%, respectively. Before conversion, of 67,560
patients-days, contact precautions were in place a total of 16,586
Fig. 2. Map of the spatial distribution of healthcare facility-onset Clostridioides
patient-days (24.6%). After conversion, contact precautions were
applied to all patients, but only 52.3% of 976 questionnaire
respondents reported full compliance with contact precautions all
the time; 66.3% used gloves and 58.9% used gowns in every
patient encounter.

Mapping of cases (Fig. 2) revealed that a great number of rooms
had been occupied by CDI patients before conversion.

Before conversion, 46.3% of HO-CDI cases were women, median age
was 47.5 years (interquartile range, 36-64) and the median Charlson
index score was 3 (interquartile range, 2-6); 90.7% had been hospitalized
the previous month, 29.6% had recent abdominal surgery and 25.9% had
active solid organ neoplasia. Antibiotics and proton pump inhibitors were
prescribed to 90.7% and 73.5% of HO-CDI cases the previous month,
respectively. Regarding outcomes, 16.7% had a severe episode, 3.8% failed
initial treatment (100% used oral vancomycin), 3.7% developed megaco-
lon, 1.9% required admission to the Intensive Care Unit, 13% had at least 1
CDI recurrence, 35.4% were readmitted to the hospital and 9.6% died. The
2 HO-CDI cases detected after conversion were women with COVID-19
who had previously used antibiotics: one also had generalized lupus
difficile infection (HO-CDI) and non-HO-CDI cases in hospital rooms, 2019.
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erythematosus and the other had diabetes mellitus; the latter received
tocilizumab for COVID-19. Both had uneventful recoveries.

Use of antibiotics was similar among HO-CDI cases and a paired
random sample of patients without HO-CDI after conversion (90.7%
vs 92.5%, respectively).

DISCUSSION

The reduction in the HO-CDI rate was related to an interplay of
many factors.

Better adherence to infection prevention and control practices
was noted, as reported in another study.7 Increases in the adher-
ence to hand hygiene and use of contact precautions, along with
environmental cleaning and disinfection, are paramount to pre-
vention of horizontal transmission of C. difficile.3,4 No modifica-
tion of our cleaning and disinfection process was needed; the
high concentration of sodium hypochlorite used was active
against C. difficile.

The type of patients differed. The most frequent comorbidities in
Mexican COVID-19 patients are hypertension, obesity and diabetes,
unlike patients admitted to this hospital before conversion.8 Following
conversion, no external patients with preexisting CDI were hospitalized,
reducing environmental contamination. These features seemed to over-
come the deleterious effect of the high rate of antibiotic use in patients
after conversion.

We acknowledge limitations. Although adherence rates to hand
hygiene and contact precautions were self-reported after hospital
conversion, significant deviations from the reported estimations are
considered unlikely (healthcare workers would not have benefited in
any way from providing inaccurate estimates, and it is improbable
that healthcare workers would have neglected the aforementioned
preventive measures in the face of the risks imposed by treating
patients with COVID-19). Lack of a concurrent control group was
unavoidable due to the hospital conversion put in practice.
Standardized measurements of antibiotic consumption with defined
daily doses were not possible due to active hospital changes during
and after conversion. Nonetheless, the main strength of this study is
the active, real-time search of CDI cases that was not modified during
the study time period.
CONCLUSIONS

Improvements in infection prevention and control practices imposed
by the COVID-19 pandemic, especially those related to the prevention of
transmission by contact, were favorable in terms of HO-CDI control.
References

1. Magill SS, Edwards JR, Bamberg W, et al. Multistate point-prevalence survey of
health care-associated infections. N Engl J Med. 2014;370:1198–1208.

2. Lessa FC, Mu Y, Bamberg W, et al. Burden of Clostridium difficile infection in the
United States. N Engl J Med. 2015;372:825–834.

3. McDonald LC, Gerding DN, Johnson S, et al. Clinical practice guidelines for Clostrid-
ium difficile infection in adults and children: 2017 update by the Infectious Diseases
Society of America (IDSA) and Society for Healthcare Epidemiology of America
(SHEA). Clin Infect Dis. 2018;66:e1–e48.

4. Louh IK, Greendyke WG, Hermann EA, et al. Clostridium difficile infection in acute
care hospitals: systematic review and best practices for prevention. Infect Control
Hosp Epidemiol. 2017;38:476–482.

5. Identifying healthcare-associated infections (HAI) for NHSN surveillance, 2020. Centers
for Disease Control and Prevention website; 2020. Available at: https://www.cdc.gov/
nhsn/PDFs/pscManual/2PSC_IdentifyingHAIs_NHSNcurrent.pdf. Accessed December
22, 2020.

6. WHO Guidelines on Hand Hygiene in Health Care: First Global Patient Safety Challenge
Clean Care Is Safer Care. Geneva. World Health Organization; 2009. Available at:
https://www.ncbi.nlm.nih.gov/books/NBK144013/.

7. Israel S, Harpaz K, Radvogin E, et al. Dramatically improved hand hygiene perfor-
mance rates at time of coronavirus pandemic. Clin Microbiol Infect. 2020;26:1566–
1568.

8. Ochoa-Hein E, Sifuentes-Osornio J, Ponce de Le�on-Gardu~no A, Torres-Gonz�alez P,
Granados-García V, Galindo-Fraga A. Factors associated with an outbreak of hospital-
onset, healthcare facility-associated Clostridium difficile infection (HO-HCFA CDI) in a
Mexican tertiary care hospital: a case-control study. PLoS ONE. 2018;13: e0198212.

http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0001
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0001
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0002
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0002
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0003
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0003
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0003
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0003
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0004
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0004
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0004
https://www.cdc.gov/nhsn/PDFs/pscManual/2PSC_IdentifyingHAIs_NHSNcurrent.pdf
https://www.cdc.gov/nhsn/PDFs/pscManual/2PSC_IdentifyingHAIs_NHSNcurrent.pdf
https://www.ncbi.nlm.nih.gov/books/NBK144013/
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0007
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0007
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0007
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0008
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0008
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0008
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0008
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0008
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0008
http://refhub.elsevier.com/S0196-6553(20)31044-0/sbref0008

