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Abstract

Objectives: To determine the impact of the coronavirus disease 2019 (COVID-19) pandemic on healthcare-associated infection (HAI) inci-
dence in US hospitals, national- and state-level standardized infection ratios (SIRs) were calculated for each quarter in 2020 and compared to
those from 2019.

Methods: Central–line–associated bloodstream infections (CLABSIs), catheter-associated urinary tract infections (CAUTIs), ventilator-
associated events (VAEs), select surgical site infections, and Clostridioides difficile and methicillin-resistant Staphylococcus aureus
(MRSA) bacteremia laboratory-identified events reported to the National Healthcare Safety Network for 2019 and 2020 by acute-care hos-
pitals were analyzed. SIRs were calculated for each HAI and quarter by dividing the number of reported infections by the number of predicted
infections, calculated using 2015 national baseline data. Percentage changes between 2019 and 2020 SIRs were calculated. Supporting analyses,
such as an assessment of device utilization in 2020 compared to 2019, were also performed.

Results: Significant increases in the national SIRs for CLABSI, CAUTI, VAE, andMRSA bacteremia were observed in 2020. Changes in the SIR
varied by quarter and state. The largest increase was observed for CLABSI, and significant increases in VAE incidence and ventilator utilization
were seen across all 4 quarters of 2020.

Conclusions: This report provides a national view of the increases in HAI incidence in 2020. These data highlight the need to return to conven-
tional infection prevention and control practices and build resiliency in these programs to withstand future pandemics.

(Received 12 July 2021; accepted 15 July 2021)

As the coronavirus disease 2019 (COVID-19) pandemic swept
through the United States, regions experienced peak cases and hospi-
talizations at various times in 2020.1 The pandemic response placed
burden on acute-care hospitals (ACHs), whichmay have altered staff-
ing practices, increased critical care capacity, andmodified use of per-
sonal protective equipment (PPE).2,3 In the early stages of the
pandemic, little was known about how COVID-19 hospitalizations
would affect the incidence of healthcare-associated infections
(HAIs). Single-site studies observed early signs of increases in select
HAIs during the spring of 2020.4–6Others have studied the occurrence
of secondary infections in COVID-19 patients.7–9 Additionally, a
report from the National Healthcare Safety Network (NHSN) found

significant increases in central-line–associated bloodstream infections
(CLABSIs) during the early months of the pandemic.10

The NHSN is the nation’s largest HAI surveillance system and is
used by nearly all US hospitals to fulfill local, state, or federal HAI
reporting requirements. NHSN data are used to measure progress
toward prevention goals; this progress is assessed using an
observed-to-predicted ratio called the standardized infection ratio
(SIR).11 Nationally, from 2015 to 2019, there have been consistent,
significant reductions in the SIRs for CLABSIs, catheter-associated
urinary tract infections (CAUTIs), and Clostridioides difficile infec-
tion (CDI) laboratory-identified (LabID) events.12–14 Some signifi-
cant year-to-year decreases have also been observed in
methicillin-resistant Staphylococcus aureus (MRSA) bacteremia
LabID events since 2010.12,13,15 Conversely, there has been minimal
change in the occurrence of ventilator-associated events (VAEs).12

Given the potential for COVID-19 response activities to impact
HAI prevention and surveillance, the NHSN team analyzed national
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and state SIRs to identify potential changes in HAI incidence
between 2019 and 2020.

Methods

CLABSIs, CAUTIs, VAEs, select surgical site infections (SSIs),
MRSA LabID, and CDI LabID events that occurred in ACHs
between 2019 and 2020 and were reported to the NHSN Patient
Safety Component as of April 1, 2021, were included in this report.
Standard surveillance definitions and exclusion rules are described
elsewhere for each HAI type.16

CLABSIs and CAUTIs included in this analysis were those in
scope for the Centers for Medicare and Medicaid Services
(CMS) Hospital-Acquired Conditions Reduction Program
(HACRP).17 The HACRP includes infections that occurred in
adult and pediatric intensive care units (ICUs), neonatal ICUs
(CLABSI only), and adult and pediatric medical, surgical, and
medical–surgical wards. VAE data encompass all events classified
as ventilator-associated condition (VAC), infection-related venti-
lator-associated condition (IVAC), and possible ventilator-associ-
ated pneumonia (PVAP). VAE surveillance is not included in the
CMS HACRP, but events reported voluntarily or due to a state
mandate from adult ICUs and adult wards were included.

The SSIs included were a subset of those required under the
HACRP and classified as deep incisional or organ-space infections
following adult inpatient colon or abdominal hysterectomy proce-
dures, detected during the same admission as the procedure or re-
admission to the same hospital. LabID event surveillance for both
organisms is conducted for facility-wide inpatient (FacWideIN)
locations and is required for participation in the HACRP.
Hospitals that reported no FacWideIN patient days or admissions
for a quarter were excluded from the LabID analysis for that quarter.

Temporal comparisons inHAI incidence between 2019 and 2020
were analyzed using national and state SIRs, calculated for each cal-
endar quarter by dividing the number of reported infections by the
number of predicted infections, and they were represented by the
relative change in magnitude. The number of predicted infections
was obtained using regression models created from the 2015
national baseline data with appropriate risk adjustment for the
respectiveHAI. The complete risk adjustmentmethodology and cri-
teria used for SIR numerators are summarized in the NHSN SIR
Guide.11 SIRs below 1 indicate fewer infections observed than pre-
dicted, signaling reductions. Likewise, SIRs above 1 indicate more
infections were observed than predicted, signaling increases.

The percentage change between pairs of 2019 and 2020 quar-
terly SIRs was calculated as follows:

2020 SIR � 2019 SIR
2019 SIR

� 100

The 95% confidence intervals around the percentage change
were calculated, and a 2-tailed P ≤ .05 calculated by mid-P exact
test was considered statistically significant. Percentile distributions
of the 2020 SIRs were calculated using data from hospitals with at
least 1 predicted HAI.

To reduce potential inclusion bias, SIR analyses were restricted
to hospitals with complete surveillance data for both quarters in
each pair of quarterly comparisons and for the same locations
when applicable (ie, device-associated infections). Given the nature
and impact of the pandemic on ACHs, the CMS issued an HAI
reporting exception for 2020-Q1–2020-Q2, allowing hospitals to
temporarily pause reporting to the NHSN.18 The impact of this

exception was assessed for each HAI type by calculating the per-
centage of hospitals in 2019-Q1–2019-Q2 that also reported
HAI data for 2020-Q1–2020-Q2.

The CDC previously identified the states with a high number of
hospitalized COVID-19 patients between April 1 and July 14,
2020.1 To determine the impact of COVID-19 on HAI incidence
in these states, the percentage change in state-level Q2 and Q3
SIRs were calculated for CLABSI, CAUTI, VAE, and MRSA bactere-
mia. For reference, supplemental data tables and interactive maps are
provided on the NHSN website (https://www.cdc.gov/nhsn/datastat/
index.html) that provide a comparison between 2019 and 2020 quar-
terly SIRs for all states and all applicable HAI types, as well as a com-
parison of location-stratified national SIRs for DA infections.

Additional supporting analyses were performed to help inform
the changes in SIRs, including a review of the length-of-stay (from
patient admission to discharge date), time to event (from device
insertion to infection date), and device utilization measured by
the standardized utilization ratio (SUR). SURs were calculated
by dividing the number of reported device days by the number
of predicted device days, based on 2015 national baseline data.19

In addition, the inpatient and outpatient quarterly community-
onset MRSA bacteremia prevalence rates were reviewed from
2019-Q1 to 2020-Q4.16 The FacWideIN community-onset preva-
lence rate was calculated per 1,000 admissions, and the outpatient
community-onset prevalence rate was calculated per 10,000
encounters in emergency departments and 24-hour observation
units. Data were analyzed using SAS version 9.4 software (SAS
Institute, Cary. NC).

Results

Most ACHs reporting 2019 HAI surveillance data continued to
report data throughout 2020 (Table 1). Between 86% and 88%
of hospitals that conducted surveillance for CLABSI, CAUTI,
MRSA bacteremia, or CDI during 2019-Q1 or 2019-Q2 also
reported surveillance data for 2020-Q1 or 2020-Q2. Larger declines
in the number of reporting hospitals were seen for VAE (22 – 25%
drop) and SSI (25%–36% drop) surveillance. Reporting levels dur-
ing the second half of 2020 were close to those of the prepandemic
period for most HAIs.

CLABSI

Despite an initial 12% decrease in the 2020-Q1 CLABSI SIR com-
pared to 2019-Q1, the SIRs in 2020-Q2–2020-Q4were significantly
higher than those in 2019 (Tables 2–5). The largest year-to-year
magnitudes of increase (46%–47%) occurred during Q3 and Q4,
with the highest CLABSI SIR of 1.01 occurring during 2020-Q3.
The increases in the CLABSI SIRs were driven by larger SIR
numerators in 2020; for example, in 2020-Q3, there were 4,460
CLABSIs reported, representing a 53% increase compared to the
2,911 events reported from the same hospitals and locations in
2019-Q3. During the same time, the number of predicted
CLABSIs increased by 5% (data not shown).

The change in CLABSI SIR varied by state and quarter
(Table 6). Arizona’s CLABSI SIR was 149% higher in 2020-Q2 than
2019-Q2, and the SIR for Massachusetts doubled in 2020-Q2.
Louisiana and Michigan experienced statistically significant
increases of >70% in their Q2 CLABSI SIRs. Although New
Jersey and New York reported nonsignificant changes in their
CLABSI SIRs in 2020-Q2, both states had a substantial decline
(61% and 40%, respectively) in the number of reporting hospitals
in 2020-Q2 compared to 2019.12 The number of reporting

2 Lindsey M. Weiner-Lastinger et al

Downloaded from https://www.cambridge.org/core. 16 Sep 2021 at 12:30:34, subject to the Cambridge Core terms of use.

https://www.cdc.gov/nhsn/datastat/index.html
https://www.cdc.gov/nhsn/datastat/index.html
https://www.cambridge.org/core


hospitals returned to prepandemic levels in 2020-Q3 for both
states, and New Jersey’s 2020-Q3 CLABSI SIR (0.86) was 59%
higher than the SIR from 2019-Q3 (0.54). Arizona, Georgia, and
Florida observed substantial (97%–148%) increases in their
2020-Q3 state SIRs compared to 2019-Q3.

CAUTI

The national CAUTI SIR steadily increased from 2020-Q1 to 2020-
Q4, ranging from 0.59 in Q1 to 0.82 in Q4 (Tables 2–5). Significant
increases in the 2020 CAUTI SIR compared to 2019 were observed
in Q3 and Q4, with the Q4 SIR increasing by 19%, from 0.69 in
2019 to 0.82 in 2020. The increase in the Q4 CAUTI SIR was driven
by a 36% increase in the number of infections, from 3,142 in 2019-
Q4 to 4,258 in 2020-Q4. The number of predicted CAUTIs
increased by 15% during this period. At the state level, significant
increases in the Q3 CAUTI SIR were reported by Arizona (69%)
and California (24%) (Table 7). Georgia, Massachusetts,
Michigan, and New Jersey each observed >20% increase in their
state’s CAUTI SIR for 2020-Q3 compared to 2019-Q3, although
these increases were not statistically significant.

VAE

Between 1,332 and 1,496 hospitals reported VAE data to NHSN for
each quarter in 2019 and 2020 (Tables 2–5). The 2020-Q2 and
2020-Q3 national VAE SIRs were 1.31 and 1.29. Preliminary Q4
data indicated an even higher SIR; 10,108 and 7,296 VAEs were
reported and predicted respectively, resulting in a 2020-Q4 SIR
of 1.39. Significant increases in the national VAE SIRs were
observed in all 4 quarters of 2020 compared to 2019, with the larg-
est increase of 45% occurring in Q4. Many states experienced sig-
nificant increases in their VAE SIRs in 2020-Q2 and 2020-Q3, such
as 88% and 91% increases in the Illinois and New York SIRs for Q2,
and an 87% increase in the Georgia SIR for Q3 (Table 8). The
median hospital-level VAE SIR for 2020-Q2, 2020-Q3, and
2020-Q4 were all above 1.0, with the highest median SIR of 1.30
occurring in Q4.

All Device-Associated infections

Overall, the national distributions of time to infection for CLABSI
and CAUTI, or length-of-stay for patients with any device-associ-
ated infection were significantly different in 2020 compared to
2019 (not shown). The median time to infection for ICU
CLABSIs increased from 8 days in 2019 to 10 days in 2020. The
median length of stay for an ICU patient with a CAUTI increased
from 17 days in 2019 to 20 days in 2020, and for ICU VAEs, it
increased from 17 days in 2019 to 19 days in 2020.

Compared to 2019, central-line and urinary catheter usage were
significantly higher in 2020-Q2–2020-Q4, and ventilator usage was
significantly higher in all 4 quarters of 2020 (not shown). The cen-
tral-line SUR increased by 7%, from 0.85 in 2019-Q2–2019-Q4 to
0.91 to 2020-Q2–2020-Q4. The urinary catheter SUR increased by
9%, from 0.81 in 2019-Q2–2019-Q4 to 0.88 in 2020-Q2–2020-Q4.
The quarterly ventilator SURs were 25%–31% higher in 2020-Q2–
2020-Q4, with the Q4 SUR increasing from 0.94 in 2019-Q4 to 1.23
in 2020-Q4.

MRSA bacteremia LabID

The national SIRs for MRSA bacteremia were significantly higher
in 2020-Q2, 2020-Q3, and 2020-Q4 compared to 2019, with the
2020 SIRs ranging from 0.77 in Q1 to 1.07 in Q4 (Tables 2–5).

During 2020-Q2, there was a 15% (5 million) reduction in
national FacWideIN patient days, an 18% (1.4 million) reduction
in admissions, and a 34% (10 million) reduction in outpatient
encounters (Appendix A1–A2 online). These decreases in denom-
inators led to increases in the 2020-Q2 inpatient and outpatient
community-onset MRSA bacteremia prevalence rates compared
to 2019-Q2; there was a small increase in the inpatient commu-
nity-onset prevalence rate (0.53 vs 0.59 events per 1,000 admis-
sions) and a large increase in the outpatient community-onset
prevalence rate (3.66 vs 5.47 events per 10,000 encounters).

The nationalMRSA bacteremia SIR was 0.92 in 2020-Q2, a 12%
increase from 2019-Q2. This increase was largely driven by the
decline in patient days in 2020-Q2, which contributed to a 10%

Table 1. Number of Hospitals Reporting Healthcare-Associated Infection (HAI) Data to NHSN for 2020 Q1 and 2020 Q2When a Standard Exception Was in Place for the
Centers for Medicare and Medicaid (CMS) Hospital-Acquired Conditions Reduction Program

HAI Type

2020 Quarter 1 2020 Quarter 2

No. of Hospitals
Reporting in Both 2020

Q1 and 2019 Q1

Total Hospitals
Reporting in
2019 Q1

Decrease in
Reporting
Hospitals,

%a

No. of Hospitals
Reporting in Both 2020

Q2 and 2019 Q2
Total Hospitals

Reporting in 2019 Q2

Decrease in
Reporting
Hospitals,

%a

CLABSI 3,130 3,567 −12.3 3,057 3,563 −14.2

CAUTI 3,129 3,566 −12.3 3,049 3,561 −14.4

VAEb 1,402 1,807 −22.4 1,332 1,783 −25.3

SSI, colon surgery 2,518 3,358 −25.0 2,443 3,351 −27.1

SSI, abdominal
hysterectomy

2,269 3,345 −32.2 2,124 3,338 −36.4

Laboratory-identified
MRSA bacteremia

3,176 3,626 −12.4 3,106 3,622 −14.2

Laboratory-identified
CDI

3,190 3,631 −12.1 3,113 3,628 −14.2

Note: NHSN, National Healthcare Safety Network; CLABSI, central-line–associated bloodstream infection; CAUTI, catheter-associated urinary tract infection; VAE, ventilator-associated event;
SSI, surgical site infection; MRSA, methicillin-resistant Staphylococcus aureus; CDI, Clostridioides difficile infection; CMS, Centers for Medicare and Medicaid Services.
aCalculated as follows: [(hospitals reporting in 2020 − hospitals reporting in 2019) ÷ hospitals reporting in 2019] × 100.
bVAE data are not included in the requirements for the CMS Hospital-Acquired Conditions Reduction Program.
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Table 2. National Healthcare-Associated Infection (HAI) Standardized Infection Ratios (SIRs) for Acute-Care Hospitals, January–March 2020 (Q1)

HAI Type
No. of

Hospitalsa

2020 Q1 Q1 SIR
Percentile Distribution of 2020 Q1

Hospital-Level SIRse

No. of HAIs
Reported

No. of HAIs
Predicted

Device Days, Procedures, or
Patient Daysb 2020 2019

% Change in
SIRc

95% CI Around SIR %
Change 0% 25% 50% 75% 90% 100%

CLABSIf 3,130 2,236 3,738.12 3,725,983 0.60 0.68 −11.8d (−17.2 to −7.3) 0.00 0.00 0.49 0.87 1.33 4.51

CAUTIg 3,129 2,449 4,152.83 3,562,137 0.59 0.75 −21.3d (−33.2 to −20.0) 0.00 0.00 0.48 0.85 1.39 4.34

VAEh 1,402 5,642 5,239.51 756,925 1.08 0.97 11.3d (6.5–14.9) 0.00 0.00 0.83 1.86 2.82 5.87

SSI, colon surgeryi 2,518 1,437 1,802.05 71,170 0.80 0.88 −9.1d (−15.5 to −2.6) 0.00 0.00 0.75 1.35 2.01 4.41

SSI, abdominal hysterectomyi 2,269 336 423.36 64,158 0.79 0.94 −16.0d (−26.6 to −2.2) 0.00 0.00 0.69 0.91 1.90 3.75

Laboratory-identified MRSA
bacteremiaj

3,176 1,689 2,205.32 34,345,939 0.77 0.83 −7.2d (−13.9 to −1.7) 0.00 0.00 0.69 1.11 1.75 6.59

Laboratory-identified CDIk 3,190 9,910 19,231.71 31,915,519 0.52 0.63 −17.5d (−20.3 to −16.0) 0.00 0.17 0.43 0.73 1.09 3.77

Note. CI, confidence interval; CLABSI, central-line–associated bloodstream infection; CAUTI, catheter-associated urinary tract infection; VAE, ventilator-associated event; SSI, surgical site infection; MRSA, methicillin-resistant Staphylococcus aureus; CDI,
Clostridioides difficile infection; NHSN, National Healthcare Safety Network; CMS, Centers for Medicare and Medicaid Services; ICU, intensive care unit.
aThe number of acute-care hospitals that reported complete HAI surveillance data for both quarters in the comparison.
bDevice days are shown for CLABSI, CAUTI, and VAE. Procedure counts are shown for SSI. Patient days are shown for laboratory-identified events.
c% change was calculated as follows: [(2020 SIR − 2019 SIR) ÷ 2019 SIR] × 100.
dStatistical significance based on 2-tailed P ≤ .05, reflected in the relative % change in magnitude.
ePercentile distribution of hospital-level SIRs includes only those hospitals that had at least 1 predicted HAI.
fCLABSI SIRs were calculated using data from adult and pediatric ICUs, neonatal ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
gCAUTI SIRs were calculated using data from adult and pediatric ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
hVAE SIRs were calculated using data from adult ICUs and wards.
iSSIs included are those classified as deep incisional or organ-space infections following adult inpatient procedures that were detected during the same admission as the surgical procedure or upon readmission to the same hospital. The NHSN Complex
Admission–Readmission model was used for SIR calculations.
jMRSA bacteremia SIRs were calculated using data from all inpatient locations in the hospital (facility-wide inpatient, or FacWideIN) except inpatient rehabilitation and inpatient psychiatric units certified by the CMS. Reported and predicted HAIs were
limited to hospital-onset events that were identified in an inpatient location on the fourth day (or later) after admission to the facility.
kCDI SIRs were calculated using data from all inpatient locations in the hospital (FacWideIN) except neonatal ICUs, newborn nurseries, and inpatient rehabilitation and inpatient psychiatric units certified by the CMS. Reported and predicted HAIs were
limited to hospital-onset incident events that were identified in an inpatient location on the fourth day (or later) after admission to the facility without a prior positive CDI specimen in the previous 56 days.
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Table 3. National Healthcare-Associated Infection (HAI) Standardized Infection Ratios (SIRs) for Acute-Care Hospitals, April–June 2020 (Q2)

HAI Type
No. of

Hospitalsa

2020 Q2 Q2 SIR
Percentile Distribution of 2020 Q2

Hospital-Level SIRse

No. of HAIs
Reported

No. of HAIs
Predicted

Device Days,
Procedures,

or Patient Daysb 2020 2019

%
Changec

in SIR
95% CI Around
SIR % Change 0% 25% 50% 75% 90% 100%

CLABSIf 3,057 2,963 3,394.90 3,358,039 0.87 0.68 27.9d (21.5–35.2) 0.00 0.00 0.68 1.19 1.94 6.54

CAUTIg 3,049 2,590 3,831.88 3,266,836 0.68 0.71 −4.2 (−9.9 to 0.2) 0.00 0.00 0.58 0.97 1.60 4.86

VAEh 1,332 7,191 5,495.34 800,017 1.31 0.98 33.7d (28.5–38.5) 0.00 0.00 1.18 2.33 3.59 12.55

SSI, colon surgeryi 2,443 1,272 1,462.82 55,790 0.87 0.88 −1.1 (−8.1 to 6.4) 0.00 0.00 0.78 1.41 2.00 4.90

SSI, abdominal hysterectomyi 2,124 276 303.54 44,882 0.91 0.99 −8.1 (−20.6 to 6.9) 0.00 0.00 0.89 1.53 1.78 2.99

Laboratory-identified MRSA
bacteremiaj

3,106 1,729 1,881.91 28,488,801 0.92 0.82 12.2d (5.0–20.0) 0.00 0.00 0.75 1.24 1.84 6.77

Laboratory-identified CDIk 3,113 8,141 15,701.11 26,107,710 0.52 0.58 −10.3d (−13.8 to
−8.7)

0.00 0.15 0.42 0.74 1.09 6.13

Note. CI, confidence interval; CLABSI, central-line–associated bloodstream infection; CAUTI, catheter-associated urinary tract infection; VAE, ventilator-associated event; SSI, surgical site infection; MRSA, methicillin-resistant Staphylococcus aureus; CDI,
Clostridioides difficile infection. NHSN, National Healthcare Safety Network; CMS, Centers for Medicare and Medicaid Services; ICU, intensive care unit.
aThe number of acute-care hospitals that reported complete HAI surveillance data for both quarters in the comparison.
bDevice days are shown for CLABSI, CAUTI, and VAE. Procedure counts are shown for SSI. Patient days are shown for laboratory-identified events.
c% change was calculated as follows: [(2020 SIR − 2019 SIR) ÷ 2019 SIR] × 100.
dStatistical significance based on 2-tailed P ≤ .05, reflected in the relative % change in magnitude.
ePercentile distribution of hospital-level SIRs includes only those hospitals that had at least 1 predicted HAI.
fCLABSI SIRs were calculated using data from adult and pediatric ICUs, neonatal ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
gCAUTI SIRs were calculated using data from adult and pediatric ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
hVAE SIRs were calculated using data from adult ICUs and wards.
iSSIs included are those classified as deep incisional or organ-space infections following adult inpatient procedures that were detected during the same admission as the surgical procedure or upon readmission to the same hospital. The NHSN Complex
Admission–Readmission model was used for SIR calculations.
jMRSA bacteremia SIRs were calculated using data from all inpatient locations in the hospital (facility-wide inpatient, or FacWideIN) except inpatient rehabilitation and inpatient psychiatric units certified by the CMS. Reported and predicted HAIs were limited
to hospital-onset events that were identified in an inpatient location on the fourth day (or later) after admission to the facility.
kCDI SIRs were calculated using data from all inpatient locations in the hospital (FacWideIN) except neonatal ICUs, newborn nurseries, and inpatient rehabilitation and inpatient psychiatric units certified by CMS. Reported and predicted HAIs were limited to
hospital-onset incident events that were identified in an inpatient location on the fourth day (or later) after admission to the facility without a prior positive CDI specimen in the previous 56 days.
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Table 4. National Healthcare-Associated Infection (HAI) Standardized Infection Ratios (SIRs) for Acute-Care Hospitals, July–September 2020 (Q3)

HAI Type
No. of

Hospitalsa

2020 Q3 Q3 SIR
Percentile Distribution of 2020 Q3

Hospital-Level SIRse

No. of HAIs
Reported

No. of HAIs
Predicted

Device Days, Procedures, or
Patient Daysb 2020 2019

% Changec in
SIR

95% CI Around
SIR

% Change 0% 25% 50% 75% 90% 100%

CLABSIf 3,451 4,460 4,415.75 4,388,693 1.01 0.69 46.4d (39.4–53.1) 0.00 0.41 0.81 1.46 2.31 8.40

CAUTIg 3,448 4,034 5,025.69 4,263,776 0.80 0.71 12.7d (7.9–18.4) 0.00 0.22 0.69 1.18 1.86 7.00

VAEh 1,496 8,521 6,604.97 954,394 1.29 1.00 29.0d (24.8–33.8) 0.00 0.00 1.13 2.17 3.31 7.87

SSI, colon surgeryi 2,769 1,729 2,127.12 80,372 0.81 0.87 −6.9d (−12.6 to −0.3) 0.00 0.00 0.68 1.29 1.99 4.75

SSI, abdominal hysterectomyi 2,476 486 488.18 71,473 1.00 1.05 −4.8 (−16.2 to 6.7) 0.00 0.00 0.84 1.39 2.05 3.94

Laboratory-identified MRSA
bacteremiaj

3,512 2,482 2,539.42 38,333,911 0.98 0.80 22.5d (14.6–29.0) 0.00 0.29 0.78 1.43 2.08 7.35

Laboratory-identified CDIk 3,511 10,875 21,087.49 35,313,701 0.52 0.57 −8.8d (−11.4 to −6.8) 0.00 0.16 0.44 0.73 1.07 8.16

Note. CI, confidence interval; CLABSI, central-line–associated bloodstream infection; CAUTI, catheter-associated urinary tract infection; VAE, ventilator-associated event; SSI, surgical site infection; MRSA, methicillin-resistant Staphylococcus aureus; CDI,
Clostridioides difficile infection; NHSN, National Healthcare Safety Network; CMS, Centers for Medicare and Medicaid Services; ICU, intensive care unit.
aThe number of acute-care hospitals that reported complete HAI surveillance data for both quarters in the comparison.
bDevice days are shown for CLABSI, CAUTI, and VAE. Procedure counts are shown for SSI. Patient days are shown for laboratory-identified events.
c% change was calculated as follows: [(2020 SIR − 2019 SIR) ÷ 2019 SIR] × 100.
dStatistical significance based on 2-tailed P ≤ .05, reflected in the relative % change in magnitude.
ePercentile distribution of hospital-level SIRs includes only those hospitals that had at least 1 predicted HAI.
fCLABSI SIRs were calculated using data from adult and pediatric ICUs, neonatal ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
gCAUTI SIRs were calculated using data from adult and pediatric ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
hVAE SIRs were calculated using data from adult ICUs and wards.
iSSIs included are those classified as deep incisional or organ-space infections following adult inpatient procedures that were detected during the same admission as the surgical procedure or upon readmission to the same hospital. NHSN Complex
Admission–Readmission model was used for SIR calculations.
jMRSA bacteremia SIRs were calculated using data from all inpatient locations in the hospital (facility-wide inpatient, or FacWideIN) except inpatient rehabilitation and inpatient psychiatric units certified by the CMS. Reported and predicted HAIs were limited
to hospital-onset events that were identified in an inpatient location on the fourth day (or later) after admission to the facility.
kCDI SIRs were calculated using data from all inpatient locations in the hospital (FacWideIN) except neonatal ICUs, newborn nurseries, and inpatient rehabilitation and inpatient psychiatric units certified by CMS. Reported and predicted HAIs were limited to
hospital-onset incident events that were identified in an inpatient location on the fourth day (or later) after admission to the facility without a prior positive CDI specimen in the previous 56 days.
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Table 5. Preliminary National Healthcare-Associated Infection (HAI) Standardized Infection Ratios (SIRs) for Acute-Care Hospitals, October–December 2020 (Q4)

HAI Type
No. of

Hospitalsa

2020 Q4 Q4 SIR
Percentile Distribution of 2020 Q4

Hospital-Level SIRse

No. of HAIs
Reported

No. of HAIs
Predicted

Device Days, Procedures, or
Patient Daysb 2020 2019

% Changec in
SIR

95% CI Around
SIR

% Change 0% 25% 50% 75% 90% 100%

CLABSIf 3,259 4,371 4,498.95 4,476,688 0.97 0.66 47.0d (39.5–53.6) 0.00 0.34 0.81 1.40 2.05 6.48

CAUTIg 3,256 4,258 5,205.82 4,424,667 0.82 0.69 18.8d (12.9–23.8) 0.00 0.22 0.71 1.24 1.85 7.41

VAEh 1,438 10,108 7,296.11 1,061,907 1.39 0.96 44.8d (38.9–48.7) 0.00 0.00 1.30 2.51 3.78 12.20

SSI, colon surgeryi 2,594 1,469 1,899.78 72,700 0.77 0.84 −8.3d (−13.6 to −0.6) 0.00 0.00 0.66 1.15 1.79 3.79

SSI, abdominal hysterectomyi 2,322 400 464.40 69,145 0.86 0.99 −13.1d (−23.4 to −0.8) 0.00 0.00 0.74 0.96 1.58 7.04

Laboratory-identified MRSA
bacteremiaj

3,296 2,715 2,537.64 38,700,892 1.07 0.80 33.8d (25.6–41.1) 0.00 0.39 0.80 1.47 2.28 7.82

Laboratory-identified CDIk 3,299 10,987 21,139.54 35,954,158 0.52 0.55 −5.5d (−8.0 to −3.1) 0.00 0.16 0.43 0.72 1.07 9.25

Note. CI, confidence interval; CLABSI, central-line–associated bloodstream infection; CAUTI, catheter-associated urinary tract infection; VAE, ventilator-associated event; SSI, surgical site infection; MRSA, methicillin-resistant Staphylococcus aureus; CDI,
Clostridioides difficile infection; ICU, intensive care unit; CMS, Centers for Medicare and Medicaid Services; NHSN, National Healthcare Safety Network.
aThe number of acute-care hospitals that reported complete HAI surveillance data for both quarters in the comparison.
bDevice days are shown for CLABSI, CAUTI, and VAE. Procedure counts are shown for SSI. Patient days are shown for laboratory-identified events.
c% change was calculated as follows: [(2020 SIR − 2019 SIR) ÷ 2019 SIR] × 100.
dStatistical significance based on 2-tailed P ≤ .05, reflected in the relative % change in magnitude.
ePercentile distribution of hospital-level SIRs includes only those hospitals that had at least 1 predicted HAI.
fCLABSI SIRs were calculated using data from adult and pediatric ICUs, neonatal ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
gCAUTI SIRs were calculated using data from adult and pediatric ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
hVAE SIRs were calculated using data from adult ICUs and wards.
iSSIs included are those classified as deep incisional or organ-space infections following adult inpatient procedures that were detected during the same admission as the surgical procedure or upon readmission to the same hospital. The NHSN Complex
Admission–Readmission model was used for SIR calculations.
jMRSA bacteremia SIRs were calculated using data from all inpatient locations in the hospital (facility-wide inpatient, or FacWideIN) except inpatient rehabilitation and inpatient psychiatric units certified by the CMS. Reported and predicted HAIs were
limited to hospital-onset events that were identified in an inpatient location on the fourth day (or later) after admission to the facility.
kCDI SIRs were calculated using data from all inpatient locations in the hospital (FacWideIN) except neonatal ICUs, newborn nurseries, and inpatient rehabilitation and inpatient psychiatric units certified by the CMS. Reported and predicted HAIs were limited
to hospital-onset incident events that were identified in an inpatient location on the fourth day (or later) after admission to the facility without a prior positive CDI specimen in the previous 56 days.
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Table 6. 2020 Q2 and Q3 Central-Line–Associated Bloodstream Infection (CLABSI)a Standardized Infection Ratios (SIRs) for Acute-Care Hospitals Compared to 2019 for Select States

Stateb

2020 Q2 vs 2019 Q2 2020 Q3 vs 2019 Q3

No. of
Hospitalsc

2020 Q2
No. of
CLABSIs

2020 Q2
No. of Predicted

CLABSIs
2020 Q2

SIR
2019 Q2

SIR
% Changed

in SIR

95% CI
Around SIR
% Change

No. of
Hospitalsc

2020 Q3
No. of
CLABSIs

2020 Q3
No. of Predicted

CLABSIs
2020 Q3

SIR
2019 Q3

SIR
% Changed

in SIR
95% CI Around SIR

% Change

Arizona 59 80 82.63 0.97 0.39 148.7e (64.6–275.6) 59 105 92.20 1.14 0.46 147.8e (72.5–269.2)

California 300 309 358.57 0.86 0.61 41.0e (18.5–66.6) 323 536 436.18 1.23 0.70 75.7e (51.9–102.8)

Florida 189 166 241.80 0.69 0.72 −4.2 (−22.0 to
18.1)

207 381 312.59 1.22 0.62 96.8e (65.7–137.0)

Georgia 100 131 155.77 0.84 0.59 42.4e (9.4–86.5) 103 238 172.12 1.38 0.68 102.9e (61.7–156.6)

Illinois 111 129 126.73 1.02 0.69 47.8e (12.4–91.9) 129 111 166.12 0.67 0.68 −1.5 (−23.9 to 28.7)

Louisiana 65 47 39.87 1.18 0.69 71.0e (7.9–174.3) 85 101 69.75 1.45 0.89 62.9e (18.4–125.6)

Massachusetts 59 109 87.77 1.24 0.62 100.0e (45.1–181.7) 65 81 95.71 0.85 0.63 34.9 (−3.9 to 86.7)

Michigan 76 119 91.17 1.31 0.75 74.7e (29.6–136.3) 94 111 130.22 0.85 0.64 32.8e (0.1–77.2)

New Jersey 28 37 32.93 1.12 0.81 38.3 (−18.1 to
137.8)

67 76 88.38 0.86 0.54 59.3e (10.7–127.9)

New York 100 73 121.75 0.60 0.61 −1.6 (−29.4 to
34.9)

168 249 285.50 0.87 0.77 13.0 (−5.3 to 35.6)

Pennsylvania 156 222 215.55 1.03 0.77 33.8e (10.4–64.3) 155 197 234.26 0.84 0.80 5.0 (−13.7 to 29.2)

Texas 302 242 305.15 0.80 0.73 9.6 (−8.4 to
31.1)

322 487 395.20 1.23 0.73 68.5e (45.8–97.8)

Note. CI, confidence interval; CDC, Centers for Disease Control and Prevention; NHSN, National Healthcare Safety Network; ICU, intensive care unit.
aSIRs were calculated using data from adult and pediatric ICUs, neonatal ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
bQuarterly CLABSI SIRs are available for all eligible states and quarters in the Supplementary Tables (online). The states shown in this table were identified by the CDC as having a high number of hospitalized COVID-19 patients between April 1, 2020, and July
14, 2020.1
cHospitals reporting complete CLABSI surveillance data to the NHSN for the same location for both quarters in the comparison.
d% change was calculated as follows: [(2020 SIR − 2019 SIR) ÷ 2019 SIR] × 100.
eStatistical significance based on 2-tailed P ≤ .05, reflected in the relative % change in magnitude.
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Table 7. 2020 Q2 and Q3 Catheter-Associated Urinary Tract Infection (CAUTI)a Standardized Infection Ratios (SIRs) for Acute-Care Hospitals Compared to 2019 for Select States

Stateb

2020 Q2 vs 2019 Q2 2020 Q3 vs 2019 Q3

No. of
Hospitalsc

2020 Q2
No. of
CAUTIs

2020 Q2
No. of

Predicted
CAUTIs

2020 Q2
SIR

2019 Q2
SIR

% Changed

in SIR
95% CI Around SIR
% Change

No. of
Hospitalsc

2020 Q3
No. of
CAUTIs

2020 Q3
No. of

Predicted
CAUTIs

2020 Q3
SIR

2019 Q3
SIR

% Changed

in SIR
95% CI Around SIR
% Change

Arizona 61 50 81.37 0.61 0.37 64.9e (4.9–161.2) 61 85 93.35 0.91 0.54 68.5e (15.6–144.5)

California 294 339 388.79 0.87 0.87 0.0 (−13.4 to 16.8) 318 494 470.01 1.05 0.85 23.5e (7.8–41.7)

Florida 188 123 265.60 0.46 0.62 −25.8e (−40.7 to −6.3) 206 224 338.48 0.66 0.59 11.9 (−8.7 to 36.0)

Georgia 101 100 161.07 0.62 0.73 −15.1 (−35.4 to 10.9) 104 167 193.47 0.86 0.68 26.5 (−0.9 to 61.9)

Illinois 110 91 140.55 0.65 0.70 −7.1 (−30.6 to 23.6) 130 132 181.88 0.73 0.70 4.3 (−18.9 to 33.3)

Louisiana 64 44 50.37 0.87 0.84 3.6 (−31.7 to 57.7) 85 58 86.92 0.67 0.80 −16.3 (−41.5 to 19.5)

Massachusetts 59 105 101.67 1.03 0.99 4.0 (−21.6 to 38.7) 65 95 108.33 0.88 0.71 23.9 (−9.3 to 67.7)

Michigan 76 69 113.94 0.61 0.65 −6.2 (−32.6 to 30.2) 94 134 162.37 0.83 0.66 25.8 (−3.6 to 60.5)

New Jersey 29 23 41.40 0.56 0.99 −43.4e (−67.8 to −4.0) 68 82 99.15 0.83 0.64 29.7 (−7.8 to 79.9)

New York 99 74 150.94 0.49 0.78 −37.2e (−53.6 to −16.0) 167 255 342.35 0.74 0.85 −12.9 (−26.2 to 3.6)

Pennsylvania 156 211 263.25 0.80 0.66 21.2 (−0.3 to 49.0) 155 206 273.93 0.75 0.67 11.9 (−8.3 to 37.5)

Texas 299 180 298.04 0.60 0.59 1.7 (−17.0 to 25.0) 323 292 411.87 0.71 0.62 14.5 (−4.5 to 36.4)

Note. CI, confidence interval; CDC, Centers for Disease Control and Prevention; NHSN, National Healthcare Safety Network; ICU, intensive care unit.
aSIRs were calculated using data from adult and pediatric ICUs, and adult and pediatric medical, surgical, and medical–surgical wards.
bQuarterly CAUTI SIRs were available for all eligible states and quarters in the Supplementary Tables (online). The states shown in this table were identified by the CDC as having a high number of hospitalized COVID-19 patients between April 1, 2020, and July
14, 2020.1
cHospitals reporting complete CAUTI surveillance data to the NHSN for the same location for both quarters in the comparison.
d% change was calculated as follows: [(2020 SIR − 2019 SIR) ÷ 2019 SIR] × 100.
eStatistical significance based on 2-tailed P ≤ .05, reflected in the relative % change in magnitude.
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Table 8. 2020 Q2 and Q3 Ventilator-Associated Event (VAE)a Standardized Infection Ratios (SIRs) for Acute-Care Hospitals Compared to 2019 for Select States

Stateb

2020 Q2 vs 2019 Q2 2020 Q3 vs 2019 Q3

No. of
Hospitalsc

2020 Q2
No. of
VAEs

2020 Q2
No. of

Predicted VAEs
2020 Q2

SIR
2019 Q2

SIR
% Changed

in SIR
95% CI Around SIR %

Change
No. of

Hospitalsc

2020 Q3
No. of
VAEs

2020 Q3
No. of

Predicted VAEs
2020 Q3

SIR
2019 Q3

SIR
% Changed

in SIR

95% CI
Around
SIR %
Change

Arizona 20 99 68.28 1.45 1.34 8.2 (−22.3 to 47.9) 17 83 90.53 0.92 0.91 1.1 (−26.2 to
46.3)

California 135 664 532.01 1.25 1.07 16.8e (1.6–28.8) 156 878 709.83 1.24 1.04 19.2e (4.2–29.5)

Florida 107 531 388.45 1.37 1.14 20.2e (4.2–34.4) 112 956 552.00 1.73 1.07 61.7e (39.4–76.3)

Georgia 52 457 370.17 1.24 0.78 59.0e (31.3–80.7) 50 597 421.90 1.42 0.76 86.8e (50.8–
107.9)

Illinois 35 176 121.20 1.45 0.77 88.3e (38.2–155.9) 44 105 118.60 0.89 0.78 14.1 (−16.8 to
50.1)

Louisiana 22 132 85.89 1.54 1.17 31.6 (−2.9 to 68.5) 26 128 104.95 1.22 0.86 41.9e (0.0–83.7)

Massachusetts 15 146 77.64 1.88 1.27 48.0e (5.9–87.1) 19 59 52.33 1.13 1.27 −11.0 (−36.9 to
28.5)

Michigan 37 342 207.62 1.65 1.32 25.0e (1.0–41.2) 43 337 236.48 1.43 1.26 13.5 (−5.4 to
29.7)

New Jersey 21 86 77.39 1.11 0.82 35.4 (−14.4 to 109.9) 43 159 188.48 0.84 0.76 10.5 (−12.2 to
39.7)

New York 48 159 246.50 0.65 0.34 91.2e (38.8–155.7) 97 341 482.43 0.71 0.64 10.9 (−5.3 to
28.6)

Pennsylvania 115 863 617.58 1.40 0.94 48.9e (30.3–63.0) 111 648 556.45 1.17 1.03 13.6e (0.9–27.4)

Texas 101 519 420.98 1.23 0.87 41.4e (27.0–68.9) 103 903 553.69 1.63 0.96 69.8e (46.8–89.5)

Note. CI, confidence interval; CDC, Centers for Disease Control and Prevention; NHSN, National Healthcare Safety Network; ICU, intensive care unit.
aSIRs were calculated using data from adult ICUs and adult wards.
bQuarterly VAE SIRs are available for all eligible states and quarters in the Supplementary Tables (online). The states shown in this table were identified by the CDC as having a high number of hospitalized COVID-19 patients between April 1, 2020, and July 14,
2020.1
cHospitals reporting complete VAE surveillance data to the NHSN for the same location for both quarters in the comparison.
d% change was calculated as follows: [(2020 SIR − 2019 SIR) ÷ 2019 SIR] × 100.
eStatistical significance based on 2-tailed P ≤ .05, reflected in the relative % change in magnitude.
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Table 9. 2020 Q2 and Q3 Laboratory-Identified (LabID) Methicillin-Resistant Staphylococcus aureus (MRSA) Bacteremiaa Standardized Infection Ratios (SIRs) for Acute-Care Hospitals Compared to 2019 for Select States

Stateb

2020 Q2 vs 2019 Q2 2020 Q3 vs 2019 Q3

No. of
Hospitalsc

2020 Q2
No. of HO-

MRSA
Bacteremiad

2020 Q2
No. of Predicted HO-
MRSA Bacteremiad

2020
Q2
SIR

2019
Q2
SIR

%
Changee

in SIR
95% CI Around
SIR % Change

No.
Hospitalsc

2020 Q3
No. of

HO-MRSA
Bacteremiad

2020 Q3
No. of Predicted HO-
MRSA Bacteremiad

2020
Q3
SIR

2019
Q3
SIR

%
Changee

in SIR
95% CI Around
SIR % Change

Arizona 61 46 47.57 0.97 0.54 79.6f (12.4–189.9) 63 50 54.89 0.91 0.66 37.9 (−12.5 to 122.3)

California 301 138 168.72 0.82 0.80 2.5 (−19.0 to 28.7) 325 162 204.71 0.79 0.61 29.5f (2.8–64.6)

Florida 188 168 161.09 1.04 1.04 0.0 (−18.5 to 24.3) 208 260 207.15 1.26 1.11 13.5 (−5.6 to 35.9)

Georgia 98 87 72.57 1.20 0.79 51.9f (10.3–110.9) 102 114 92.97 1.23 1.02 20.6 (−9.6 to 59.8)

Illinois 110 69 69.68 0.99 0.68 45.6f (1.1–111.9) 128 69 83.86 0.82 0.65 26.2 (−10.9 to 82.2)

Louisiana 67 31 24.02 1.29 1.34 −3.7 (−41.5 to 58.5) 85 82 40.54 2.02 1.03 96.1f (35.1–187.0)

Massachusetts 60 49 51.66 0.95 0.86 10.5 (−25.8 to 66.0) 66 43 60.94 0.71 0.70 1.4 (−34.5 to 56.9)

Michigan 81 64 50.35 1.27 0.98 29.6 (−9.6 to 85.2) 99 63 79.74 0.79 0.63 25.4 (−12.7 to 83.3)

New Jersey 31 34 22.23 1.53 0.77 98.7f (13.0–259.1) 68 50 61.82 0.81 0.72 12.5 (−24.8 to 65.5)

New York 91 67 67.25 1.00 0.64 56.3f (7.8–127.1) 169 134 170.41 0.79 0.88 −10.2 (−29.4 to 12.1)

Pennsylvania 164 96 102.89 0.93 0.62 50.0f (11.1–104.2) 164 92 119.33 0.77 0.72 6.9 (−19.7 to 44.8)

Texas 307 138 159.74 0.86 0.83 3.6 (−17.6 to 30.9) 330 255 205.33 1.24 0.87 42.5f (18.2–74.5)

Note. CI, confidence interval; HO, hospital-onset; MRSA, methicillin-resistant Staphylococcus aureus; CDC, Centers for Disease Control and Prevention; NHSN, National Healthcare Safety Network; CMS, Centers for Medicare and Medicaid Services.
aSIRs were calculated using data from all inpatient locations in the hospital (facility-wide inpatient, or FacWideIN) except inpatient rehabilitation and inpatient psychiatric units certified by the CMS.
bQuarterly MRSA bacteremia SIRs are available for all eligible states and quarters in the Supplementary Data Tables (online). The states shown in this tablewere identified by the CDC as having a high number of hospitalized COVID-19 patients between April 1,
2020, and July 14, 2020.1
cHospitals reporting complete MRSA bacteremia LabID event surveillance data to the NHSN for both quarters in the comparison.
dHospital-onset events are defined as those that were identified in an inpatient location on the fourth day (or later) after admission to the facility.
e% change was calculated as follows: [(2020 SIR − 2019 SIR) ÷ 2019 SIR] × 100.
fStatistical significance based on 2-tailed P ≤ .05, reflected in the relative % change in magnitude.
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decline in the number of predicted MRSA bacteremia events com-
pared to the same quarter in 2019. A corresponding decline was not
observed in the number of reported MRSA bacteremia events; the
number of events reported for 2020-Q2 was 1% higher than that
reported for 2019-Q2 (data not shown).

During 2020-Q3 and 2020-Q4, the national MRSA bacteremia
SIRs were 23% and 34% higher than the 2019 values, resulting from
a larger number of LabID events reported during these quarters in
2020 versus 2019. Several states reported significantly higher
MRSA bacteremia SIRs in 2020-Q2 than 2019-Q2, such as
Arizona with an 80% increase and New Jersey with a 99% increase
(Table 9). Among select states in the Q3 comparison, Louisiana
had the largest increase in their state SIR of 96%.

SSI and CDI LabID

We detected no significant increases in the national quarterly SIRs
for SSI or 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 (Tables 2–5). Decreases in the SSI SIRs compared to 2019
were reported throughout 2020 for both procedure categories,
although some decreases were not statistically significant. Fewer
inpatient colon and abdominal hysterectomy procedures were per-
formed in each quarter of 2020 compared to 2019, with the greatest
decreases of 23% and 39%, respectively, occurring during Q2 (data
not shown).

Discussion

This report is the first to present national and select state-level
quarterly SIRs for each HAI type in 2020, along with a comparison
to 2019 SIRs. Due to reporting requirements for the CMS HACRP,
NHSN data are representative of largely all ACHs in the country
and provide a national picture of how patient safety, in particular
HAI incidence, may have been affected by the COVID-19
pandemic.

Prior to the pandemic, widespread decrease in HAI incidence
had been observed across US hospitals.12 Except for VAE, the
national 2020-Q1 SIR for each HAI was below 1 and significantly
lower than that from 2019-Q1, indicating a continual decline in

HAI incidence at the beginning of 2020. As hospitals began to
respond to the COVID-19 pandemic in 2020-Q2, increases in
national SIRs became apparent. Initial increases in the SIRs were
observed early in the year for CLABSI and MRSA bacteremia
(starting in 2020-Q2) and for VAE (starting in 2020-Q1).
However, compared to 2019, 2020-Q3 and 2020-Q4 saw large
and significant increases in the CLABSI, CAUTI, VAE, and
MRSA bacteremia SIRs (Fig. 1).

The CLABSI SIR experienced the greatest increase among all HAI
types; the heightened CLABSI incidence during the pandemic and the
likely impacts of hospital COVID-19 prevention activities on central-
line insertion and maintenance practices have been previously docu-
mented.4–6,10 CAUTIs and VAEs were also reported more frequently
in 2020 than 2019. A longer patient length-of-stay, additional co-
morbidities and higher patient acuity levels, and a longer duration
of device use in 2020 could have contributed to an overall increased
risk of a device-assoicated infection during the pandemic. In addition,
some studies identified an increased risk of ventilator-associated con-
ditions in critically ill COVID-19 patients.5,20 The characteristic wors-
ening of respiratory status in some patients with COVID-19 resulted
in an increase in the number of hospitalized patients in 2020 that
required ventilation, and an increase in patients’ average duration
of ventilation, both of which could have contributed to an increased
risk of VAE. Almost all states previously identified by CDC with a
high COVID-19 hospital admission burden observed increases in
their 2020-Q2 CLABSI and VAE SIRs compared to 2019, most of
which were statistically significant.1

Preliminary data for 2020-Q4 showed a large increase of 34% in
the national MRSA bacteremia SIR compared to 2019-Q4. There
were 2,715 MRSA bacteremia events reported for 2020-Q4, which
is 41% higher than the number of events reported by the same set of
hospitals in 2019-Q4. Further investigation is needed to identify
the source of these additional events. A previous study found that
device-associated infections, particularly those related to central-
lines, are a common source ofMRSA bacteremia; thus, the increase
in MRSA bacteremia in 2020 is possibly a result of inadequate cen-
tral-line insertion and maintenance practices.4,6,21 However, pre-
liminary NHSN data show no substantial changes in 2020,
compared to 2019, in the proportion of CLABSIs caused by S.
aureus, or in the proportion of S. aureus CLABSIs that are resistant

Fig. 1. Changes in the 2020 national healthcare-associated infection (HAI) standardized infection ratios (SIRs) for acute-care hospitals, compared to respective 2019 quarters.
Note. CLABSI, central-line–associated bloodstream infection; CAUTI, catheter-associated urinary tract infection; VAE, ventilator-associated event; SSI, surgical site infection; MRSA,
methicillin-resistant Staphylococcus aureus; CDI, Clostridioides difficile infection. Interpretation: Unless otherwise noted, the results of the significance tests comparing consecutive
annual pairs of quarterly SIRs are based on a 2-tailed test P ≤ .05; however, the directional percentage change is based on the relative change in magnitude. An arrow pointing
down, and a negative percentage change value, indicate that the 2020 SIR is lower than the 2019 SIR for the same quarter. An arrow pointing up, and a positive percentage change
value, indicate that the 2020 SIR is higher than the 2019 SIR for the same quarter. Note. 1. “No change” signifies that the change in SIR was not statistically significant.
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to methicillin (data not shown). S. aureus has been identified as a
common cause of secondary bacterial infection in COVID-19
patients.7,9 One meta-study found that >25% of all coinfections
in COVID-19 patients were related to S. aureus, more than half
of which were MRSA.22 Whether some of the MRSA bacteremia
events reported to NHSN in 2020 occurred as secondary infections
in patients with COVID-19 remains unknown.

The increased focus on hand hygiene, environmental cleaning,
patient isolation, and use of PPE during 2020, combined with con-
tinued inpatient antimicrobial stewardship programs and a marked
decline in outpatient antibiotic prescribing, may have resulted in
decreases in the CDI SIRs during 2020 compared to 2019.5,23

This analysis has several limitations. The 2020-Q4 data were
analyzed prior to the CMS HACRP reporting deadline of May
17, 2021, and therefore may be incomplete. This analysis was
restricted to hospitals that reported data for both 2019 and
2020; new hospitals and units that opened in 2020 were not
included. Thus, this paper does not reflect all HAIs that occurred
in the United States. Information on the voluntarily reported
COVID-19 status of patients with HAIs was not explored. In addi-
tion, we focused solely on ACHs for this analysis, and did not
address HAI incidence in other settings that may have cared for
COVID-19 patients, such as critical access and long-term ACHs.

This is the first comprehensive look at the impact of COVID-19
on HAI incidence at the national and state levels. Substantial
increases in CLABSIs, CAUTIs, VAEs, andMRSA bacteremia were
observed. The year 2020 marked an unprecedented time for hos-
pitals, many of which were faced with extraordinary circumstances
of increased patient caseload, staffing challenges, and other opera-
tional changes that limited the implementation and effectiveness of
standard infection prevention practices. A regular review of HAI
surveillance data is critical for hospitals to identify gaps in preven-
tion and address any observed increases in HAIs. Infection preven-
tion staff should continue to reinforce infection prevention
practices in their facilities, and consider the importance of building
resiliency in their programs to withstand future public health
emergencies.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ice.2021.362
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