S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



RESEARCH LETTER

Gastro Hep Advances 2022;1:8-11

Risk of Healthcare- L]
Associated

Clostridioides difficile
Infection During

Pandemic

Preparation: A
Retrospective Cohort

Study

lostridioides difficile infection

(CDI) is the most common
cause of healthcare-associated infec-
tious diarrhea. C. difficile spores are
not killed by alcohol-based hand sani-
tizers, requiring healthcare workers to
wash their hands thoroughly with soap
and water to prevent transmission.?

Handwashing is a key intervention
in reducing CDI, yet adherence to
proper technique amongst healthcare
workers remains variable and often
substandard.”*

In late 2019, novel coronavirus
SARS-CoV-2 was identified, with the
first COVID-19 case in the United
States reported in January, 2020.
Handwashing was emphasized to pre-
vent spread of infection, including
media coverage educating the public
on proper technique. Therefore, we
hypothesized that healthcare-
associated CDI rates would decrease
preceding the arrival of recognized
community circulation of COVID-19
related to improved hand hygiene.

We performed a retrospective
cohort study comparing the incidence
and risk factors of healthcare-
associated CDI from January 1-March
31, 2020 (prepandemic, when we
anticipated improved handwashing) to
January 1-March 31, 2019 (control).
We similarly analyzed healthcare-
associated non-C. difficile enteric in-
fections (non-CDI). See Supplemental
Text for detailed Methods.

We identified 13,336 hospital ad-
missions (6447 in January-March,
2019; 6889 in January-March, 2020).
Patients in 2020 were less likely to

have hypoalbuminemia (30.9% vs
40.6%, P <.001) and vancomycin-
resistant enterococci (VRE) isolation
status (0.4% vs 1.3%, P <.001) but
more likely to have a Charlson Co-
morbidity Index (CCI) >3 (59.6% vs
56.4%, P <.001) and receive antibi-
otics (65.0% vs 60.2%, P <.001) and
high-risk antibiotics (45.3% vs 43.3%,
P =.019).°

The overall positivity rate for
C. difficile (measure of testing rate)
was similar between the periods
(12.8% vs 13.1%, P = .893). CDI
occurred in 0.4% of admissions both
years (P = .703, Table) with increased
incidence in patients with ICU admis-
sion (P =.005), hypoalbuminemia (P =
.014), methicillin-resistant Staphylo-
coccus aureus isolation status (P =
.037), VRE isolation status (P = .001),
antibiotics (P <.001), and high-risk
antibiotics (P = .004). Certain comor-
bidities were associated with CDI,
including active leukemia (P <.001).
The median hospitalization length was
19.3 vs 5.7 days for patients who did
and did not develop CDI (P <.001).

There was no  association
between year and CDI (odds ratio
[OR] = 1.0; 95% confidence interval
[CI] = 0.6-1.8). After adjusting for age,
sex, and variables with P <.05, leuke-
mia (OR = 3.6; 95% CI = 1.4-9.4),
connective tissue disease (OR = 3.7;
95% CI = 1.4-10.0), and hospitaliza-
tion >10 days (OR = 5.4; 95% CI =
2.5-11.6) were independent pre-
dictors of CDI.

Incidence of non-CDI was 0.6% and
0.5% in the 2019 and 2020 periods,
respectively (P = .604). Intensive care
unit (ICU) admission (P = .024), VRE
isolation status (P = .001), high-risk
antibiotics (P = .004), and certain
comorbidities (but not overall CCI) were
associated with infection. The median
hospitalization length was 13.3 vs 5.7
days for patients who did and did not
develop infection (P <.001).

There was no association between
year and non-CDI (OR = 0.9; 95% CI =
0.6-1.5). After adjusting for age, sex,
and variables with P  <.05,

independent predictors included VRE
isolation status (OR = 4.2; 95% CI =
1.7-10.5) and hospitalization 6-10
days (OR = 3.3; 95% CI = 1.4-8.2) and
>10 days (OR = 84; 95% CI =
3.5-20.3).

The rate of composite outcome was
0.9% in both periods (P = .856), and
there was no association with year on
multivariable analysis.

When we excluded patients
admitted on or after March 3 (date of
the first known COVID-19 admission at
the medical center, 2020), the rate of
CDI was 0.5% and 0.4% in 2019 and
2020 periods, respectively (P = .658).
There was no difference in the rates of
non-CDI or composite outcome be-
tween the periods. On multivariable
analysis, there was no association be-
tween period and any of the outcomes.

We found no difference in the
incidence of healthcare-associated
CDI and non-CDI between
January-March of 2019 and 2020,
despite our hypothesis that there
would be a decrease in 2020 related
to improved hand hygiene.

Several studies have investigated
CDI in the era of COVID-19. A study
in Madrid, Spain, analyzed the
incidence density of healthcare
facility-associated CDI during the
maximum incidence of COVID-19
compared with the same period in
2019 and found a nearly 70%
decrease.® A key difference between
our studies is the period investigated,
suggesting increased handwashing
may have taken longer to take effect
than we anticipated. A study at Mount
Sinai Hospital (New York) hypothe-
sized that CDI incidence may have
increased during the pandemic owing
to increased antibiotics.” However, no
significant difference in CDI was iden-
tified, despite a trend toward increased
high-risk antibiotics in the COVID-19
period.

Both studies analyzed peak COVID-
19 periods, subjecting them to addi-
tional confounders we attempted to
avoid by studying the prepandemic
period, such as hospital crowding and


http://crossmark.crossref.org/dialog/?doi=10.1016/j.gastha.2021.08.005&domain=pdf

2022 C. difficile and pandemic preparation 9

Table. Univariable Analysis of Factors Associated With Developing C. difficile Infection During Hospitalization

C. difficile positive, Not C. difficile positive,
n = 55 (0.4%) n = 13,281 (99.6%)
Characteristic n (%) n (%) P value

Female sex 32 (0.4) 7348 (99.6) 671

Age, categorical 159
18-39y 8 (0.3) 3033 (99.7)
40-59 y 11 (0.4) 3000 (99.6)
60-75y 24 (0.6) 4020 (99.4)
>75y 12 (0.4) 3228 (99.6)

Ethnicity 772
Hispanic 17 (0.4) 3869 (99.6)
Not Hispanic/unknown 38 (0.4) 9412 (99.6)

ICU admission 18 (0.7) 2417 (99.3) .005

ICU admission >24 h 18 (0.8) 2200 (99.2) .001

MRSA isolation status 3(1.3) 232 (98.7) .037

Creatinine, median (IQR) 1.1 (0.8-2.0) 1.0 (0.7-1.5) .090

Albumin, median (IQR) 3.3 (2.8-3.9) 3.6 (3.1-4.0) .009

Receipt of antibiotics during admission 50 (0.6) 8310 (99.4) <.001
(excluding metronidazole and
vancomycin)

Receipt of non-high-risk antibiotics (only) 15 (0.6) 2431 (99.4) .086
during admission
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Table. Continued

C. difficile positive,
n =55 (0.4%)

Not C. difficile positive,
n = 13,281 (99.6%)

Characteristic n (%) n (%) P value
Comorbidities
AIDS 1(0.3) 321 (99.7) 1.000
Solid tumor, local 17 (0.6) 2650 (99.4) .043
Solid tumor, metastatic 2 (0.4) 475 (99.6) 1.000
Leukemia 6 (2.6) 228 (97.4) <.001
Lymphoma 1(0.4) 280 (99.6) 1.000
Cerebrovascular accident or TIA 9 (0.6) 1434 (99.4) .185
Congestive heart failure 11 (0.5) 2380 (99.5) .688
Chronic kidney disease, moderate to 14 (0.8) 1742 (99.2) .007
severe
COPD 5 (0.4) 1309 (99.6) .849
Connective tissue disease 5(1.8) 280 (98.2) .006
Dementia 3 (0.3) 863 (99.7) 1.000
Diabetes mellitus, uncomplicated 15 (0.5) 3215 (99.5) .596
Diabetes mellitus, end-organ damage 14 (1.0) 1361 (99.0) <.001
Hemiplegia 1(0.7) 144 (99.3) .453
Liver disease, mild 0 (0.0) 697 (100.0) 118
Liver disease, moderate to severe 0 (0.0) 181 (100.0) 1.000
Myocardial infarction 7 (0.7) 930 (99.3) 107
Peptic ulcer disease 1(0.3) 291 (99.7) 1.000
Peripheral vascular disease 9(1.1) 784 (98.9) .005
Charlson Comorbidity Index .095
0-2 17 (0.3) 5582 (99.7)
3+ 38 (0.5) 7699 (99.5)
Duration of hospitalization, median (IQR) 19.3 (10.5-35.0) 5.7 (3.9-9.2) <.001
Duration of hospitalization, categorical <.001
<5d 0 (0.0) 5581 (100.0)
5-10d 11 (0.2) 4716 (99.8)
>10d 44 (1.5) 2984 (98.5)

AIDS, acquired immunodeficiency syndrome; COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; IQR,
interquartile range; MRSA, methicillin-resistant Staphylococcus aureus; TIA, transient ischemic attack; VRE, vancomycin-

resistant enterococci.

@High-risk antibiotics were defined to include cephalosporins, monobactams, carbapenems, quinolones, and cIindamycin.5

differences in patients admitted caused
by risk factors for more severe COVID-
19, requiring hospitalization.

A limitation of this study is that our
hypothesis assumed handwashing
improved in 2020, but we did not
measure performance. Therefore, it is
possible that there was no significant
change in hand hygiene. A hospital in
Jerusalem, Israel, investigated hand-
washing in the setting of COVID-19 and
found that average compliance
increased from 46% (January 2020) to
89% (April 2020).° A study in the
United States found that average per-
formance increased from 46% (early
January 2020) to 64% (late March
2020).” Additionally, in a survey of
6463 US adults (March 19-April 9,
2020), 93% said they were “washing

hands often with soap and water” to
prevent coronavirus; however, the
survey did not assess actual
performance.'’

This study is also limited by inves-
tigating a single hospital system
(although it included two hospitals).
The electronic medical record system
changed in February 2020, which may
have affected documentation/report-
ing of certain variables such as
comorbidities—possibly explaining the
increase in certain comorbidities and
CCI in 2020.

This study also had a number of
strengths, including the large number
of admissions analyzed (n = 13,336)
and identification of known risk factors
for CDI, including antibiotics and ICU
admission. By analyzing the months

preceding the peak of COVID-19, we

avoided additional differences be-
tween the periods.
Future studies may investigate

long-term changes in handwashing and
infection rates. Additionally, future
studies may investigate the incidence
of these infections during peak
pandemic in a hospital that had few
COVID-19 cases, where there was
likely still emphasis placed on hand-
washing to prevent transmission.

L. SUAREZ!

J. KIM?

D. E. FREEDBERG®
B. LEBWOHL?

'Vagelos College of Physicians and Surgeons,
Columbia University, New York, New York
ZDepartment of Medicine, Columbia University Irving
Medical Center, New York, New York



2022

Correspondence:

Address correspondence to: Benjamin Lebwohl, MD,
MS, Celiac Disease Center, Department of Medicine,
Columbia University Irving Medical Center, 180 Fort
Washington Avenue, Suite 936, New York, New York
10032. e-mail: BL114@cumc.columbia.edu; fax:
212-305-3738.

Supplementary materials

Material associated with this article
can be found in the online version at
doi: https://doi.org/10.1016/j.gastha.
2021.08.005.

References

1. Ragusa R, et al. J Prev Med Hyg
2018;59:E145-E152.

2. Vonberg RP, et al. Clin Microbiol
Infect 2008;14(Suppl 5):2-20.

3. Pokrywka M, et al. Am J Infect
Control 2017;45:959-963.

4. Musu M, et al. J Prev Med Hyg
2017;58:E231-E237.

5. Brown KA, etal. J Antimicrob Agents
Chemother 2013;57:2326-2332.

6. Ponce-Alonso M, et al. Infect
Control Hosp Epidemiol 2021;
42:406-410.

7. Luo Y, et al. Infect Control Hosp
Epidemiol 2021;42:1165-1166.

8. lIsrael S, et al. Clin Microbiol Infect
2020;26:1566-1568.

9. Moore LD, et al. Am J Infect Con-
trol 2021;49:30-33.

10. Brown LG, et al. BMC Res Notes
2020;13:550.

Abbreviations used in this paper: AIDS, ac-
quired immunodeficiency syndrome; CCI,
Charlson Comorbidity Index; CDI, Clos-
tridioides difficile infection; Cl, confidence
interval; COPD, chronic obstructive pulmo-
nary disease; ICU, intensive care unit; IQR,
interquartile range; MRSA, methicillin-resis-
tant Staphylococcus aureus; OR, odds ratio;
TIA, transient ischemic attack; VRE, vanco-
mycin-resistant enterococci

@ Most current article

Copyright © 2022 The Authors. Published by
Elsevier Inc. on behalf of the AGA Institute.
This is an open access article under the CC
BY license (http://creativecommons.org/
licenses/by/4.0/).
2772-5723
https://doi.org/10.1016/j.gastha.2021.08.005

C. difficile and pandemic preparation 11

Received August 15, 2021. Accepted August 23,
2021.

Acknowledgments:
The authors would like to thank Jianhua Lee for
data collection.

Conflicts of interest:

Benjamin Lebwohl is a consultant for Takeda and
Anokion and is on the advisory board of Executive
Health Exams. The remaining authors disclose no
conflicts.

Funding:

Benjamin Lebwohl received funding from The Louis
and Gloria Flanzer Philanthropic Trust. Daniel E.
Freedberg received funding from the Department of
Defense Peer-Reviewed Medical Research Pro-
gram Award (PR19160) and Columbia University
Irving Institute Irving Scholar Award.

Ethical Statement:

The corresponding author, on behalf of all authors,
jointly and severally, certifies that their institution
has approved the protocol for any investigation
involving humans or animals and that all experi-
mentation was conducted in conformity with
ethical and humane principles of research.

Data Transparency Statement:

The statistical code is available upon request, but
the primary data are not available owing to the
presence of patient identifiers. Requests can be
made to Benjamin Lebwohl (corresponding author,
BL114@cumc.columbia.edu) or Jianhua Lee (data
navigator, JL1333@cumc.columbia.edu).


mailto:BL114@cumc.columbia.edu
https://doi.org/10.1016/j.gastha.2021.08.005
https://doi.org/10.1016/j.gastha.2021.08.005
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref1
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref1
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref1
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref2
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref2
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref2
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref3
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref3
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref3
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref4
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref4
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref4
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref5
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref5
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref5
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref6
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref6
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref6
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref6
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref7
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref7
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref7
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref8
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref8
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref8
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref9
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref9
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref9
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref10
http://refhub.elsevier.com/S2772-5723(21)00005-4/sref10
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.gastha.2021.08.005
mailto:BL114@cumc.columbia.edu
mailto:JL1333@cumc.columbia.edu

	Risk of Healthcare-Associated Clostridioides difficile Infection During Pandemic Preparation: A Retrospective Cohort Study
	Supplementary materials
	References
	Acknowledgments:


