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• Identify the impact that COVID-19 has had on 
healthcare-associated infection (HAI) rates in 
the Intensive Care Unit (ICU).

• State the potential contributing factors to these 
increased HAI rates.

• Propose infection prevention interventions to 
mitigate the increased HAI rates.
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Mandated CMS reporting by IPs
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NHSN Surveillance: Great progress pre-pandemic 
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APIC Survey on HAI increases during the pandemic

• Conducted an online survey including 
1,083 US infection preventionist members 
(October 22-November 5, 2020)

• Respondents asked about which HAIs had 
increased during the pandemic: 

– 27.8% noted CLABSIs had increased

– 21.4% noted CAUTIs had increased
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COVID-19 Impact on HAIs
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Pandemic Collateral Damage: CLABSIs

• Retrospective evaluation of 78 hospitals in a single healthcare 
system

– Prior to the pandemic (Mar 2019 – Feb 2020) -12 months

– During the pandemic (Mar-Aug 2020) – 6 months

• CLABSI rates increased by 51% during the 1st 6 months of the 
pandemic compared to the prior 12 months

– Mainly observed in the ICUs where rates increased 71% with 
larger hospitals (>300 beds) most affected

• Average time to CLABSI from COVID-19 diagnosis = 18 days 

• Patients with COVID-19 had > 5 times more CLABSIs than patients 
without COVID-19
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Pandemic Collateral Damage: CLABSIs

• Microbiology associated with CLABSIs 

– Gram-positive CLABSIs increased by 81%

– Coagulase-negative Staphylococcus increased by 130%

– Candida spp increased by 56.9%

• Contributing factors cited

– Suboptimal blood culturing practice leading to contamination 
with skin commensal organisms

– Broad spectrum antimicrobial pressure and prolonged use of 
central lines 
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Pandemic Collateral Damage: CLABSIs

• Academic tertiary medical center in Detroit, MI

• Retrospective cohort study

• Time Period: Jan-May 2020 (COVID period cohort-included 
patients with/without COVID-19) versus Jan-May 2019 (pre-
COVID cohort) 

• Average monthly CLABSI rate increased to 1.7/1,000 central 
line-days (from 0.4/1,000 central line-days; represents a 325% 
increase; P < 0.01)

• Blood culture contamination rates 19% greater in COVID period 
cohort; were 3.2% in pre-cohort compared to 3.8% in COVID 
period cohort, P < 0.01
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Pandemic Collateral Damage: CLABSIs

• Analysis of NHSN data for CLABSI early in the COVID-19 pandemic in the United States

• All US hospitals who were voluntarily submitting CLABSI data. Data from 936 acute care hospitals 
were included

• Time Period: April-June 2020 vs. April-June 2019 (pre-COVID cohort) 

• Findings:

• 28% increase in national SIR (95% CI 20.0-33.6);from 0.68 in 2019 to 0.87 in 2020

• ICUs had the greatest SIR increase: 39%, from 0.75 in 2019 to 1.04 in 2020

• Device utilization increased from 0.21 in 2019 to 0.23 in 2020

• CLABSI reporting dropped by 17% nationally for April-June 2020 (CMS exemption)
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Pandemic Collateral Damage: Catheter-associated UTI 
(CAUTI)- no evidence yet
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Pandemic Collateral Damage: Ventilator-associated 
pneumonia (VAP)

• Retrospective observational study in a single academic teaching hospital

• 81 COVID-19 and 144 non-COVID-19 patients receiving invasive ventilation between March 15th 
and August 30th , 2020

• Patients with COVID-19 had a higher incidence of microbiologically confirmed VAP (39 (48%) COVID-
19 patients compared to 19 (13%) patients without COVID-19)

• COVID-19 patients were significantly more likely to develop VAP than patients without COVID (Cox 
proportional hazard ratio 2.01 95% CI 1.14–3.54, p = 0.0015)

• Incidence density of 28/1000 ventilator days versus 13/1000 for patients without COVID (p = 0.009)

• Microbiology similar for COVID-19 patients compared to patients ventilated for other reasons
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• Identify the impact that COVID-19 has had on 
healthcare-associated infection (HAI) rates in 
the Intensive Care Unit (ICU).

• State the potential contributing factors to 
these increased HAI rates.

• Propose infection prevention interventions to 
mitigate the increased HAI rates.
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Contributing Factors
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• High patient acuity of COVID-19 patients
• Longer length of hospitalization
• Oxygenation required prone positioning

• decreased visualization of the CL insertion site
• third spacing of fluid compromised dressing 

integrity

• Overall increase in the seriousness of general acutely ill 
patients due to lack of care sought due to the pandemic

• Patient surges and subsequent increases in patients 
needing ICU care led to adjusted staffing to meet the 
demanding needs of these patients

• Diagnostic imaging to assess patient for secondary 
sources of infection was reduced 



PDI BE THE DIFFERENCE®

Contributing Factors

©2021 PDI 17

• Nursing practice changes 
• Moving medication pumps/dialysis machines into 

hallways: potential for tubing on the floor, 
increasing contamination risk

• Reduction of time in patient’s rooms impact on:
• appropriate hand hygiene
• tubing and vascular access site maintenance
• disinfection of needleless access connectors 

prior to access of vascular devices
• Universal decolonization including nasal and skin 

decolonization practices likely not performed due 
to priorities shifting 

• CMS waivered HAI reporting requirements (June 2020)
• increased demands that COVID-19 placed on 

infection preventionists
• reduced attention to HAI surveillance made it 

difficult to recognize increased HAI rates
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Sociobehavioral Factors
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• Identify the impact that COVID-19 has had 
on healthcare-associated infection (HAI) 
rates in the Intensive Care Unit (ICU).

• State the potential contributing factors to 
these increased HAI rates.

• Propose infection prevention interventions 
to mitigate the increased HAI rates.
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Back to the Basics: Adherence to HAI prevention bundles

• Retrospective cohort study

• Outram campus of the Singapore Health Services group 
(includes the 1,785 bed Singapore General Hospital + other 
specialist centers in same system)

• Feb 1, 2020-Aug 31, 2020 (COVID period cohort) versus Jan 
2018-Jan 2020 (pre-COVID cohort) 

• COVID period cohort with 0.20 incidents/1,000 device days 
(down from 0.83/1,000 device days; IRR = 0.24,95% CI: 
0.07-0.57, P < 0.05) 

• Prior experience with SARS in 2003 led to early adoption of 
aggressive infection prevention bundles including universal 
masking, adequate PPE access 

• Increased CLABSI bundle adherence noted 

©2021 PDI 20



PDI BE THE DIFFERENCE®

Back to the Basics

• Resume prospective surveillance for HAIs

• Re-initiate real-time root cause analyses of HAIs

• Monitor process metrics of prevention bundles: 
insertion technique, catheter and line maintenance, 
“line rounds” to discontinue unnecessary catheters

• Ensure that decolonization strategies are being 
adhered to 
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Strategies to Prevent HAIs: SHEA Compendium - CLABSI

• Use maximal barrier precautions

• Bathe intensive care unit (ICU) patients 
>2 months of age with chlorhexidine 
preparation on a daily basis

• Use ultrasound guidance for internal 
jugular catheter insertion

• Ensure appropriate nurse-to-patient ratio 
in ICUs

©2021 PDI 22



PDI BE THE DIFFERENCE®

Decolonization to prevent S. aureus BSI

• Core Strategy: Pursue a strategy to reduce carriage of S. aureus among all 
patients admitted to intensive care units (ICUs) including:

• Apply intranasal mupirocin twice a day to each nare for 5 days in 
conjunction with  daily chlorhexidine bathing for duration of ICU 
admission

• Intranasal iodophor could be considered as an alternative to intranasal 
mupirocin

• For more information see: Universal ICU Decolonization: An Enhanced 
Protocol. Agency for Healthcare Research and Quality (AHRQ)external 
icon.

• Supplemental Strategy: Pursue a strategy to reduce carriage of S. aureus 
for patients hospitalized with CVCs or midline catheters outside the ICU

• Apply intranasal mupirocin twice a day to each nare for 5 days in 
conjunction with daily chlorhexidine bathing while CVC or midline 
catheter is present

• Intranasal iodophor could be considered as an alternative to intranasal 
mupirocin
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The Effect of Universal Decolonization on MRSA and CRE 
Acquisition in Adult ICUs: A Pre and Post Intervention Analysis

• Background:

• Contact precautions for MRSA discontinued

• Simultaneously implemented universal decolonization using a onetime application of nasal PVP-I and 
daily 2% CHG applied via a pre-impregnated wipe in adult ICUs. 

• Admission and weekly screening for MRSA and MDR-GNs including CRE

• Objective: Determine the effect of this intervention on MRSA and CRE acquisition in adult ICUs.

• Results:

• For MRSA alone, the acquisition rate fell 51% (16.02 vs. 7.92; p= 0.037), the colonization rate fell 51% 
(12.75 vs. 6.24; p=0.098) and the infection rate fell 44% (3.28 vs. 1.85; p=0.159).

• For CRE alone, the acquisition rate fell 90% (3.11 vs. 0.31; p= 0.016), the colonization rate fell 94% (2.51 
vs. 0.16; p= 0.016) and the infection rate fell 75% (0.60 vs. 0.15; p=0.217).

• A total of 11 hospital acquired MRSA or CRE infections were estimated to have been prevented (8 MRSA 
and 3 CRE).

• Jason Moss, DO; Kulwinder Sekhon, MPH; Lovisa Olafsdottir, MD; David S. Burgess, PharmD, FCCP, FIDP; Aric Schadler, MS; Derek Forster, MD University of Kentucky College of Medicine; UK Healthcare; 
University of Kentucky College of Pharmacy; Lexington, KY. Poster SHEA conference 2018.
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The Effect of Universal Decolonization on MRSA and CRE 
Acquisition in Adult ICUs: A Pre and Post Intervention Analysis

• Conclusion: Universal chlorhexidine bathing combined with the discontinuation of contact 
precautions for MRSA was associated with a significant reduction in the number of hospital acquired 
MRSA and CRE colonizations and infections. 
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Strategies to Prevent HAIs: SHEA Compendium - CAUTI
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Strategies to Prevent HAIs: SHEA Compendium - VAP
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Scrubbing the Hub: CHG/Alcohol vs. Alcohol caps vs. 
Alcohol swabs 
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What the Nursing Staff Didn’t Know…

• Reducing blood culture contamination rates: 
A systematic approach to improving quality of 
care

• Formation of a system-wide interdisciplinary 
group – nursing, IP and lab – to develop 3 
evidence-based nursing protocols for blood 
culture collection: from CVC, from new PIV, with 
peripheral blood draw.

• Lessons learned: lack of knowledge regarding

• Proper use of CHG for skin prep

• Need to disinfect bottle tops

• Removal and change of needleless connector

• Scrub the hub of CVC
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Reducing blood culture contamination rate in the emergency 
department with a quality improvement intervention 

Objective: describe the implementation and 
effectiveness of a quality improvement (QI) intervention 
for reducing BC contamination in an ED of a 207-bed 
teaching hospital

Research design: Pre-post quasi-experimental 
retrospective study 

Intervention: a dedicated team of lead nurses and 
paramedics was trained by our lead phlebotomist to 
perform all BC draws in the ED with hands-on training 
sessions; ID MD and IP provided educational material to 
trainees; pre-assembled kit
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Reducing blood culture contamination rate in the emergency 
department with a quality improvement intervention 

Results: During the baseline 9-month period, 157 
of 3977 (3.95%) cultures were contaminated, 
compared to 35 of 3478 (1.01%) during the 9-
month intervention period (p < 0.0001) 

Conclusions: Dedicating a group of trained lead 
nurses and paramedics to perform all BC draws 
and standardizing the collection process resulted 
in a sustained reduction in ED contamination rates
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Summary
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The COVID-19 pandemic shifted the priorities of IPs resulting in delayed 
surveillance and evaluation of HAIs resulting in increased rates, 
particularly for CLABSIs.

Contributing factors were multifactorial; debriefing with clinical staff 
about potential reasons for increased HAIs and discussing strategies to 
mitigate risk is recommended.

Refocusing attention back to the basics e.g. hand hygiene, HAI 
prevention bundle monitoring and prospective surveillance is a must for 
IPs in collaboration with the clinical staff. 
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