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COVID-19 in Nursing Homes
Overview

ÅThe initial US COVID-19 nursing home outbreak

ÅNHSN Nursing Home COVID-19+ reporting for residents & staff

ÅWhy is COVID-19 a problem in nursing homes?

ÅWho develops post-viral bacterial superinfection?

ÅWhen and where do post-viral bacterial co-infections occur?

ÅWhat factors contribute to the acquisition of MDRO?

ÅHow will the pandemic affect MDRO in nursing homes?

ÅWhat can be done now?



COVID-19 Infections
N=130

Residents N=81

Staff N=34

Visitors N=14



US Nursing Home Residents 
COVID-19 Cases per 1000 Resident weeks

www.cdc.gov/nhsn/covid19/ltc-report-overview.html

Vaccine reporting 5/23/21

CMS Mandatory Case Reporting 5/25/2020

NH vaccinated/All US vaccinated (85.3 vs 65.9%)

Vaccination begins late Dec 2020



US Nursing Home Residents 
COVID-19 Deaths per 1000 Resident weeks

www.cdc.gov/nhsn/covid19/ltc-report-overview.

Vaccine Reporting 5/23/2021

CMS Mandatory Reporting 5/25/2020



US Nursing Home Staff 
COVID-19 Cases per 1000 Resident weeks

www.cdc.gov/nhsn/covid19/ltc-report-overview.

Vaccine Reporting 5/23/21

CMS Mandatory Case Reporting 5/25/2020

Vaccination begins late Dec 2020



US Nursing Home Staff 
COVID-19 Deaths per 1000 Resident weeks

www.cdc.gov/nhsn/covid19/ltc-report-overview.

Vaccine Reporting 5/23/21

CMS Mandatory Case Reporting 5/25/2020



COVID-19 & Nursing Home Residents
Why The Impact?

ÅDysregulated host response
o increasing age
o multiple co-morbid illnesses
o decline in functional reserve

Å Viral virulence factors
Å Compliance infection control/PPE use
Å Immunization rates

o active & passive approaches
o residents & staff
o vaccine efficacy/duration effect

Å Secondary bacterial (post-viral) infection
Å Complications of healthcare

o healthcare-associated infection (HAIs)
o MDROs
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Kompaniyets L, et al.  https://www.cdc.gov/pcd/issues/2021/21_0123.htm

COVID-19 Medical Conditions & Severe Illness 
Hospitalized Adults (n=540,667), March 2020ς2021

https://www.cdc.gov/pcd/issues/2021/21_0123.htm


COVID-19 Medical Conditions & Severe Illness 
Hospitalized Adults (n=540,667), March 2020ς2021

KompaniyetsL, et al.  https://www.cdc.gov/pcd/issues/2021/21_0123.htm

https://data.cms.gov/covid-19/covid-19-nursing-home-data 10/3/21

CDC COVID Data Tracker10-17-21

All deaths/All cases

722,212/44,801,768 (1.6%)

NH deaths/All deaths

137,678/706,248 (19.5%)

https://www.cdc.gov/pcd/issues/2021/21_0123.htm
https://data.cms.gov/covid-19/covid-19-nursing-home-data 10/3/21
https://covid.cdc.gov/covid-data-tracker/#cases_totalcases
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Non-Influenza Outbreaks in LTCF
Should We Have Anticipated the Impact of Respiratory Viruses?

Virus
Attack

Rate %

LRTI

%

Transfer

%

Death

Rate %

Culture

(+)

RT-PCR

(+)

RSV 42 - 0.1 14.3 2/22 7/22

hMPV 22-72

18

21-50

31

-

5

16.1

-

2/13

0/20

6/13

5/14

Rhinovirus 24

62

100

33

52

27

38

16

1.8

5

6

21

-

-

7/13

4/10

6/19

7/13

Caram LB et al., JAGS 2009;57:482.; Boivin G et al. CID 2007;44:1152.; 

Louie JK et al. CID 2007;196:705.; Hicks LA et al., JAGS 2006;54:284.
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COVID-19 Prevention Guidance for LTCF (CMS 4-2-2020)
Compliance an issue

ÅFocus on hand hygiene
o Lack of hand hygiene compliance - 36%

ÅFollow CDC PPE recommendations
o Lack  of PPE 
o Lack of compliance facemasks - 25%

ÅSymptom screening for all residents, staff, & visitors
ÅDedicated units for infected residents with dedicated staff
ÅIsolate new admissions for 14 days
ÅMaintain strict infection control practices and testing protocols
ÅLimit facility access/visitation

https:// www.cms.gov/files/document/4220-covid-19-long-term-care-facility-guidance.pdf
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US Nursing Home Residents
COVID-19 Vaccination Compliance

https:// www.cdc.gov/nhsn/covid19/ltc-vaccination-dashboard.html

Mandatory Reporting - 5/13/21
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US Nursing Home Staff 
COVID-19 Vaccination Compliance

https:// www.cdc.gov/nhsn/covid19/ltc-vaccination-dashboard.html

Mandatory Reporting - 5/13/21



US Nursing Home Staff
COVID-19 Vaccination - Compliance

https:// www.cdc.gov/nhsn/covid19/ltc-vaccination-dashboard.html
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COVID-19 & bacterial co-infection
Why is this an issue of concern in LTCF?

ÅIs antibacterial therapy necessary?

o Meta-analysis 154 studies (Langford BJ et al. CMI 2021;27:520-531) 

Áantibiotics given 74.6% (95% CI 68.3ς80.0%) cases

Ábacterial co-infection present 8.6% (95% CI 4.7ς15.2%) cases

ÁBacterial infection increases with age per decade [OR 1.45 (95% CI 1.18ς1.77)].

ÅWill  increase antibiotic use drive resistance?



Viruses & bacterial co-infection
Prior experience

ÅOther post-viral secondary bacterial infection complications

o Influenza - 11-35% cases 

Ápneumococci, S. aureus,  S. pyogenes

o Influenza

Á5-fold increase in older adults & underlying illness vs young, healthy

o SARS-CoV-1  - 20% cases
Klein EY et al.  Influenza Other Resp Viruses 2016;10:394-403; ChertowDS et al.  JAMA 2013; 309:275-282.; 

Zheng Z et al. Chin J Resp Crit Care Med 2003;2:270-274; Yap FHY et al. Clin Infect Dis 2004; 39:511-516.
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Isolation of pathogens before and after 
SARS-CoV-1 in an ICU (N=85)

Yap FHY et al.  Clin Infect Dis 2004;39:511-516.

Ventilator-associated pneumonia (n=30) 
MRSA - 47.1%
Stenotrophomonas -29.4%
Acinetobacter ς14.7%



COVID-19 & bacterial co-infections
Early (admission) vs Late (nosocomial)

ÅCOVID-19 patients admitted from the community (early infection)
o All secondary infections 3-6%
Á S. pneumoniae 57.1%
Á S. aureus 16.7-28.6%

ÅAll hospitalized COVID-19 patients (meta-analysis 18 studies)
o 8,249/14,360 (57.4%) cultures done
o Any co-infection present 33.1% (95% CI 18.0-52.6%), p=0.00
o S. aureus 25.6% (95%CI 15.6-39.0), p=0.003
o MRSA/All S. aureus (5 studies) 53.9% (95%CI 24.5-80.9), 0.000

AdeizaSS et al. AMS HygInfect Control 2020;15; Garcia-Vidal C. CMI 2021;27:83-88, Hughes S et al. CMI 2020; 26: 
1395-1399.



COVID-19 & bacterialco-infection (late): HAIs

ÅHospital acquired VAP
o S. aureus (36.4%), P. aeruginosa (27.3%), Stenotrophomonas (18.2%)

ÅCovid-19 & S. aureus ςmeta-analysis 28 articles.
o 115 co-infections ςMRSA (49.6%)
ÁBSI (64.3%)
ÁPNA (55.7%)

o post-admission 76.5%
o mechanical ventilation74.8%
o CVC 19.1%
o corticosteroids 13.0%

Adalbert JR et al. BMC Infect Dis 2021;21:985; Garcia-Vidal C. CMI 2021;27:83-88.



Hospital NHSN HAI Standardized Infection Ratios
Changes 2019 vs 2020

Weiner-LastingerL et al.  Infect Control Hosp Epidemiol doi:10.1017/ice.2021.362 



MDRO in COVID-19 pneumonia: Risk Factors
Culture + (N=47)/MDRO + (N=13)

Son H-j wr L.  Am J Infect Control 2021;49:1256-1261.



Impact of Age, LTCF & COVID-19 on MDRO & Antibiotic Use

Age

Comorbid 
Illness

Severe COVID-
19

Hospitalization 
& Critical Care

Antibiotic Use

Late Bacterial 
Co-Infection

MDRO

Rehabilitation

LTCF

More 
Exposure 
MDRO & 
COVID-19

Early bacterial co-infection
pneumococcus, S. aureus



COVID-19 & Nursing Home Residents
What can we do to prevent COVID-19?
ÅLimit viral infection introduction - symptomatic & asymptomatic

o use of routine & rapid testing
o Improving ventilation

ÅImprove host response
o passive immunity - monoclonal antibody for residents
o active immunity - vaccination for residents & staff
o booster doses

Å Base isolation procedures using local epidemiology
o Tiered approach
Á local COVID-19 rates
Á institution vaccinate rates
Á recent COVID-19 infections



VA Community Living Center (CLC)
COVID-19 Moving Forward Plan v2.0 ς7/2/21

Stage 1 Stage 2 Stage 3

Parameters > 10% county (+) rate
< 70% pts fully vaccinated
1 case in past 14 days

5-10% county (+) rate
> 70% pts fully vaccinated
No new cases > 14 days

< 5% county (+) rate
> 70% pts fully vaccinated
No new cases > 14 days

Admissions No new community admissions
May re-admit from hospital
Observe & test 2x weekly

Outside hospice admission with 
negative test within 48 hrs

Admit from other local VA - observe 7 
days with PCR test on admission and 
repeat day 7

Accept community admissions -
observe 7 days with PCR test on 
admission and repeat day 7

Visitors Compassionate care only
one visitor at a time

Outdoor visits or in isolated indoor 
areas

Outdoor visits or in isolated indoor 
areas

Activities/Dining 1:1 activity
large area, HH, social distancing, 
masking

Group activities < 10 pts 
indoor and outdoor with precautions, 
limited communal dining, pet therapy

Group activities > 10 pts 
indoor and outdoor plus 
precautions; community outing 
passes < 24 hrswith observation 
and testing

Outpatient 
Medical
Visits

Virtually preferred
Face to face if medically necessary & 
outside facility

If outpt/outside facility, observe 7 days 
and test on day 7. 

If outpt/outside facility, observe 7 
days and test on day 7. 



COVID-19 & Nursing Home Residents
Can we prevent MDRO complications in LTCF?

ÅLimit MDRO introduction into the facility
o identify which MDRO should be targeted
o do you have resources for active surveillance?
ÁMRSA, carbapenem-R Enterobacteriaceae, C. auris

o should you focus on post COVID-19 survivors?
ÅLimit spread within the facility

o continued monitoring and active surveillance for MDROs
o what isolation precautions should be used?
o decolonization ςuniversal (CHG) vs targeted (mupirocin)
o environmental disinfection (C. auris) 
o limit unnecessary antibiotics (stewardship)
o limit unnecessary devices (C. auris)



PREVENTION OF MRSA INFECTIONS IN VHA ACUTE CARE AND COMMUNITY LIVING CENTERS VHA 
directive 1131(5) Appendix G

ÅHand hygiene

ÅActive surveillance MRSA

oadmission nares screening all hospital and CLC patients ςpcr
preferred

oacute care ςalso done on transfer to ICU

ÅKnown positive within 12 months - place immediately in 
precautions

oHospital ςcontact precautions



PREVENTION OF MRSA INFECTIONS IN VHA ACUTE CARE AND COMMUNITY LIVING CENTERS VHA 
DIRECTIVE 1131(5) APPENDICES F and G

oCLC ςenhanced barrier or contact precautions 

Ásingle room preferred

Áenhanced barrier - glove and gowns by staff 
required if high risk activity for transmission

Ámay have roommate if other pt has no wounds, no 
devices, and not immunocompromised



COVID-19 & Nursing Home Residents
Can we prevent MDRO complications in LTCF?

ÅLimit MDRO introduction into the facility
o identify which MDRO should be targeted
o do you have resources for active surveillance?
ÁMRSA, carbapenem-R Enterobacteriaceae, C. auris

o should you focus on post COVID-19 survivors?
ÅLimit spread within the facility

o continued monitoring and active surveillance for MDROs
o what isolation precautions should be used?
o decolonization ςuniversal (CHG) vs targeted (mupirocin)
o environmental disinfection (C. auris) 
o limit unnecessary antibiotics (stewardship)
o limit unnecessary devices (C. auris)



Clin Infect Dis, Volume 71, Issue 7, 1 October 2020, Pages 1676ς1683, https://doi.org/10.1093/cid/ciz1045

The content of this slide may be subject to copyright: please see the slide notes for details.

Contact vs Standard Precautions: MRSA HAI rate per 1000 

pt/days (LTCFs N=74)

RR 1.13  (95% CI 0.74-1.72), p=0.58

https://doi.org/10.1093/cid/ciz1045

