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Abstract

Catheter-related infections increased during surges of coronavirus disease 2019 (COVID-19) in an 11-hospital system in New York City.
A disproportionate number of central-line infections occurred in larger hospitals. Patients with COVID-19 had shorter times from catheter
insertion to infection and a higher incidence of infections with enterococci.
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Prior to the coronavirus disease 2019 (COVID-19) pandemic, con-
siderable progress was reported in reducing catheter-related infec-
tions.1–3 With the initial surge of COVID-19, national data from
the National Healthcare Safety Network (NHSN) documented a
28% increase in standardized infection ratios (SIRs) for central-
line–associated bloodstream infections (CLABSIs) in the second
quarter of 2020.4 More recently, the NHSN reported greater
SIRs for both CLABSIs and catheter-associated urinary tract infec-
tions (CAUTIs) during July–December 2020.5

In this report, we detail the impact of COVID-19 on reportable
catheter-associated infections in a public hospital system in New
York City. Prior to the pandemic, a disproportionate number of
infections was previously noted in the larger centers.1 We also
examined the effect of the pandemic on this disparity.

Methods

The NYC Health and Hospitals Enterprise includes 11 public
acute-care hospitals. The 5 larger hospitals each had>8,000 admis-
sions from January through June 2021. We retrospectively
reviewed information from the NHSN database regarding hospi-
tal-specific reportable infections. Line listings for patients with
healthcare-associated CLABSIs and CAUTIs were obtained.

The Student t test and the Fisher exact test were used to com-
pare continuous and categorical values, respectively. This study

was approved by the SUNY Downstate Medical Center
Institutional Review Board and the HþH System to Track and
Approve Research program.

Results

For the 11-hospital system, CLABSI infection rates correlated with
the burden of the pandemic. At baseline in 2019, there were 1.07
CLABSIs per 1,000 catheter days. During January–July 2020, the
infection rate rose to 3.21 infections per 1,000 catheter days, when
27.6% of the inpatient census comprised patients with COVID-19.
During July–December 2020, there were 1.69 infections per 1,000
catheter days, and patients with COVID-19 comprised 3.54% of
the census. During January–June 2021, when 11.26% of the
inpatient census were COVID-19 patients, there were 1.85 infec-
tions per 1,000 catheter days. In contrast, we observed a steady
increase in the CAUTI infection rates. During 2019, there were
1.20 CAUTIs per 1,000 catheter days. For the sequential 6-month
intervals from January 2020 through June 2021, the infection rates
were 1.78, 2.00, and 2.15 CAUTIs per 1,000 catheter days.

CLABSIs

From January 1, 2019, to June 30, 2021, there were 410 CLABSIs in
388 patients. In total, 228 CLABSIs (56%) occurred in patients in
intensive care units. Of these 388 patients, 173 were admitted for
COVID-19. Compared to patients without COVID-19, patients with
COVID-19 were more likely to be male (68% vs 58%; P = .05), were
more likely to be Hispanic (44% vs 27%; P< .001) or of Asian descent
(27% vs. 8%, P < .001), and were less likely to be Black (55% vs 74%;
P < .001). Mortality rates were higher in patients with COVID-19
(60% vs 38%; P < .0001).
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For the 15 months prior to the onset of the pandemic, the quar-
terly catheter infection rates and SIRs averaged 1.09±0.43 infec-
tions per 1,000 catheter days and 0.98±0.38, respectively. During
the subsequent 15 months, infection rates and SIRs rose to 1.76
±0.93 infections per 1,000 catheter days and 1.47±0.76, respec-
tively. An increased number of blood cultures drawn during the
pandemic did not account for this difference; at 5 hospitals,
20,166 blood cultures were drawn from July–December 2019,
and 22,224 cultures were drawn from January through June 2020.

Furthermore,423 central catheters were involved in the 410
infections (Table 1). More CLABSIs involved short-term catheters
in patients with COVID-19, and more CLABSIs involved dialysis
and peripherally inserted catheters in patients without COVID-19.

Time from admission to infection for patients with COVID-19
was 20.5±22.8 versus 42.6±82.7 days for patients without COVID-
19 (P= .0001). Time from device insertion to infection was 9.9±6.0
for patients with COVID-19versus 17.6±23.2 days for patients
without COVID-19 (P < .001). Hospital length of stay was shorter
in patients with COVID-19 (47.5±48.7 for patients with COVID-
19 vs 80.5±115.6 days for patients without COVID-19; P = .001).

Also, 443 pathogens were involved in these 410 infections. In
patients with COVID-19, Enterococcus faecalis (30% vs 12%;
P < .001) and E. faecium (15% vs 10%; P = .08) occurred more fre-
quently and Escherichia coli (2% vs 8%; P = .002) and Pseudomonas
aeruginosa (0.5% vs 4%; P = .02) occurred less frequently.

CAUTIs

From January 1, 2019, to June 30, 2021, there were 364 CAUTIs in
347 patients. In total, 172 CAUTIs (47%) occurred in patients
located in intensive care units. Of the 347 patients, 93 were admit-
ted with COVID-19. Compared to patients without COVID-19,
those with COVID-19 were more likely to be Hispanic (18% vs
9%) or Asian (29% vs 5%). In-hospital mortality rates were signifi-
cantly higher in the patients with COVID-19 (39%) than in
patients without COVID-19 (22%; P= .004). Time from admission

to infection for patients with COVID-19 was 24.9±17.0 versus 29.9
±39.9 days for patients without COVID-19 (P = .095), and time
from device insertion to infection was 14.9±12.3 for patients with
COVID-19 versus 23.2±36.9 days for patients without COVID-19
(P = .001). Patients with COVID-19 had average lengths of hospi-
tal stay (30.8±27.6 days) similar to those of patients without
COVID-19 (38.6±62.3 days).

Compared to the 15 months prior to the onset of the pandemic,
the infection rates during the pandemic increased from 1.03±0.18
to 1.80±0.21 infections per 1,000 catheter days (P = .0003) and
SIRs increased from 0.78±0.16 to 1.33±0.17 (P = .0007).

Overall, 382 pathogens were involved in the 364 infections. In
patients with COVID-19, infections were more frequently E. fae-
calis (22% vs 7%; P = .001) and E. faecium (18% vs 7%; P = .003)
and were less commonly P. aeruginosa (8% vs 17%; P = .03).

Larger versus smaller hospitals

From March 26 through April 18, 2020, there were 684 transfers
(28.5 per day) within the hospital system; 414 (61%) of these
patients were received at large hospitals. From January 1 through
April 30, 2021, there were 833 interhospital transfers (6.9 per day).
Of these transfers, 243 patients (29%) were received at large
hospitals.

In 2020, the number of CLABSIs increased disproportionately
in the larger hospitals (Table 2). During 2020, 55 CLABSIs
occurred in patients who had been transferred previously: 49
patients (30 patients with COVID-19) had been transferred to
large hospitals, and 6 patients (4 patients with COVID-19) had
been transferred to small hospitals. By the first half of 2021, the
discrepancies between the larger and smaller hospitals vanished,
with a marked increase of CLABSIs observed in the smaller hos-
pitals. During the first 6 months of 2021, 27 CLABSIs occurred
in patients who had been transferred previously: 26 patients had
been transferred to large hospitals (15 patients with COVID-19)
and 1 had been transferred to a small hospital.

Regarding CAUTIs, both large and small hospitals were
adversely affected by the pandemic (Table 2). During 2020, 14
CAUTIs occurred in patients who had been transferred previously,
of whom 12 patients (including 3 patients with COVID-19) were
received at large hospitals. During the first 5 months of 2021, 26
CAUTIs occurred in patients who had been transferred previously;
all were received at the large hospitals and 11 of these patients had
been admitted for COVID-19.

Discussion

In this report, the initial surge in New York City during the first 6
months of 2020 was associated with a 345% increase in the number
of CLABSIs when compared to the same period in 2019. Increases
were also documented for the periods July–December 2020 and
January–June 2021. Increased infections have been attributed to
reduced skin-decolonization procedures, interruptions in dressing
or line integrity related to prone positioning of patients, and frequent
blood draws through central lines.4,6–8 The use of extension tubing to
allow for adjustment of pumps outside patient rooms may have also
contributed to a decrease in catheter checks.9 Both staffing and per-
sonal protection equipment shortages have been proposed as con-
tributory factors for increased catheter-associated infections.4,7,8,10

From February 2020 to May 2021, decreases in registered and
licensed practical nurses occurred in the NYC Health þ Hospitals
Enterprise (www.osc.state.ny.us/files/reports/osdc/pdf/report-9-
2022.pdf). Finally, the responsibilities of infection preventionists

Table 1. Types and Locations of Catheters Associated With CLABSIs January
2019–June 2021 Among 11 Acute-Care Medical Centers

Variable
Total
No.

Catheters in
COVID-19 Patients

(n=185)

Catheters in Patients
Without COVID-19

(n=238)
P

ValueNo. (%) No. (%)

Type of catheter

Short term 247 153 (83) 94 (39) <.001

Dialysis 98 27 (14) 71 (30) .003

Peripherally
inserted

69 5 (3) 64 (27) <.001

Chemo port 4 0 (0) 4 (2) .14

Umbilical 5 0 (0) 5 (2) .07

Location of catheter

Brachial 62 5 (3) 57 (24) <.001

Femoral 69 36 (19) 33 (14) .14

Jugular 220 109 (59) 111 (47) .01

Subclavian 67 35 (19) 32 (13) .41

Umbilical 5 0 (0) 5 (2) .07
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changed considerably during COVID-19 surges. More time was
dedicated to monitoring isolation of patients, creation of dedicated
COVID-19 units, training and distribution of protective equipment,
and reporting COVID-19–related data, and less time was dedicated
to routine activities (including monitoring and enforcing bundles
regarding catheter care).

Recent data from the NHSN indicated that, compared to infec-
tions in the pre–COVID-19 period, the time to infection increased
during COVID-19 surges.5 In our study, however, the time from
catheter insertion to time of central-line infection was significantly
shorter in patients with COVID-19. Short time intervals to infec-
tion may be related to deviations in sterile technique during inser-
tion, especially if central lines are placed under emergent
conditions.7 As noted above, frequent blood draws through the
central line as well as dressing and line compromise during the
prone position likely contributed to the shorter time to infection.

Compared to CLABSIs, data from the NHSN documented
more modest increases in the rates of CAUTIs attributed to the
pandemic, with a progressive rise throughout 2020.5,6 In this
report, a 154% increase in the number of CAUTIs occurred during
the first 6 months of 2020. Through the first 6 months of 2021, the
number of CAUTIs has not returned to baseline, and many
CAUTIs have occurred in patients without COVID-19. As with
CLABSIs, prone positioning and reduced patient contact have been
reported to be contributing factors.6 The increased number of
infections in patients without COVID-19 has been attributed to
the greater demands placed on the healthcare system by the pan-
demic.7 The shorter time from catheter placement to infection in
patients with COVID-19 may again be secondary to urinary cath-
eter placement under emergent situations.

Given the marked increases in catheter-associated infections
during surges of COVID-19, the call to maintain infection preven-
tion processes regarding device use is well heeded.8
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