
Nursing Home Patient Safety Series:
Reducing Facility-Associated Infections and Hospitalizations 

Related to UTI, Sepsis, Pneumonia and COVID-19

Erica Umeakunne, MSN, MPH, APRN, CIC
Infection Prevention Specialist March 15, 2023



About Alliant Health Solutions



Erica Umeakunne, MSN, MPH, APRN, CIC
INFECTION PREVENTION SPECIALIST
Erica Umeakunne is an adult-gerontology nurse practitioner 
and infection preventionist with experience in primary care, 
critical care, health care administration and public health.

She previously served as the interim hospital epidemiology 
director for a large health care system in Atlanta and as a nurse 
consultant in the Centers for Disease Control and Prevention's 
(CDC) Division of Healthcare Quality Promotion. While at CDC, 
she served as an infection prevention and control (IPC) subject 
matter expert for domestic and international IPC initiatives and 
emergency responses, including Ebola outbreaks and the 
COVID-19 pandemic.

Erica enjoys reading, traveling, family time and outdoor activities.

Contact: Erica.Umeakunne@allianthealth.org

mailto:Erica.umeakunne@allianthealth.org


Objectives

• Discuss the burden of multi-drug resistant organisms (MDROs) in 
nursing home facilities

• Summarize infection prevention and control (IPC) interventions to 
reduce MDRO-related healthcare-associated infections that can 
lead to sepsis

• Introduce enhanced barrier precautions and how to integrate them 
into daily IPC practices

• Share Alliant Health Solutions quality improvement resources to 
support infection prevention and control (IPC) activities



Antimicrobial Resistance

• Occurs when germs like bacteria and fungi develop the ability to 
defeat the drugs designed to kill them

• Germs are not killed and continue to grow
• Resistant infections difficult, and sometimes impossible, to treat

• Lose the ability to treat infections
• Require the use of second- and third-line treatments 

• Serious side effects
• Prolong care and recovery

• An urgent global public health threat
• Associated with nearly five million deaths in 2019

• In the United States, more than 2.8 million antimicrobial-
resistant infections each year

https://www.cdc.gov/drugresistance/about.html

https://www.cdc.gov/drugresistance/about.html


Factors Contributing to Antimicrobial Resistance

https://www.cdc.gov/drugresistance/about.html

Drug-bug mismatch

Inappropriate antibiotic prescribing (overuse) 

Lack of adherence to antibiotic prescriptions

Evolution of the pathogen

Poor infection prevention & control practices in health care facilities

Cassone, M., & Mody, L. (2015). Colonization with multi-drug resistant organisms in nursing homes: Scope, importance, and 
management. Current geriatrics reports, 4(1), 87–95. https://doi.org/10.1007/s13670-015-0120-2

https://www.cdc.gov/drugresistance/about.html
https://doi.org/10.1007/s13670-015-0120-2


Germs Develop 
Antibiotic Resistance

Since the discovery of penicillin more than 
90 years ago, germs have continued to 
develop new types of resistance against 

even our most powerful drugs. While 
antibiotic development has slowed, 

antibiotic resistance has not. This table 
demonstrates how rapidly important types 

of resistance developed after the 
approval and release of new antibiotics, 

including antifungals.

https://www.cdc.gov/drugresistance/pdf/threats-
report/Select-Germs-Develop-Resistance-Over-Time.pdf

https://www.cdc.gov/drugresistance/pdf/threats-report/Select-Germs-Develop-Resistance-Over-Time.pdf


https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf
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What Factors Contribute to Antimicrobial Resistance?

A. Drug-bug mismatch
B. Inappropriate antibiotic prescribing (overuse) 
C. Lack of adherence to antibiotic prescriptions
D. Evolution of the pathogen
E. Poor infection prevention and control practices in health 

care facilities
F. All the above
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Multi-drug Resistant Organisms (MDROs) in Nursing 
Homes
• Higher prevalence of MDROs in NHs compared to hospitals
• Residents disproportionately affected by multidrug-resistant 

organism (MDRO) infections
• Bacterial infections are more frequent than viral, fungal or 

protozoan infections in older adults and are often preceded 
by skin or mucosal colonization 

• Urinary tract infections, lower respiratory tract infections, 
gastroenteritis (including viral and bacterial etiologies), and 
skin and soft tissue infections are the most common infections 
affecting NH residents

• Estimated MDRO colonization prevalence among residents 
in skilled nursing facilities greater than 50%

• Methicillin-resistant Staphylococcus aureus (MRSA)
• Extended beta spectrum lactamase (ESBL) organisms

• Skilled nursing facilities implicated in regional outbreaks of 
MDROs that are classified as urgent threats

• Carbapenem-resistant organisms 
• Carbapenem-resistant Enterobacteriaceae (CRE) 

• Candida auris

Multiple 
comorbidities Wounds

Antibiotic 
exposure

Indwelling 
devices

Increased 
functional 

dependence

Congregate 
living 

environment

Hospitalizations

Nursing Home Residents and MDRO Risk Factors

Cassone, M., & Mody, L. (2015). Colonization with multi-drug resistant organisms in nursing homes: Scope, importance, and 
management. Current geriatrics reports, 4(1), 87–95. https://doi.org/10.1007/s13670-015-0120-2

https://www.cdc.gov/hai/pdfs/containment/PPE-Nursing-Homes-H.pdf

https://doi.org/10.1007/s13670-015-0120-2
https://www.cdc.gov/hai/pdfs/containment/PPE-Nursing-Homes-H.pdf


The Large Burden of MDROs in Nursing Homes
Facility Type Documented

MDRO
Actual MDRO

Nursing Homes
(n = 14)

17% 58%

Ventilator-Capable Nursing 
Homes
(n = 4)

20% 76%

McKinnell JA et al, Clin Infect Dis. 2019; 69(9):1566-1573



https://emergency.cdc.gov/coca/ppt/Enhanced-Barrier-Precautions-for-MDRO-Final.pdf-
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• Sepsis, or the infection causing sepsis, starts before a 
patient goes to the hospital in nearly 87% of cases

• Risk factors:
• Adults 65 or older
• People with weakened immune systems
• People with chronic medical conditions, such as 

diabetes, lung disease, cancer, and kidney 
disease

• People with recent severe illness or 
hospitalization, including due to severe COVID-
19

• Urinary tract infections, lower respiratory tract 
infections, gastroenteritis (including viral and 
bacterial etiologies), and skin and soft tissue 
infections are the most common infections affecting 
NH residents

Sepsis and MDROs

Novosad, S. A., Sapiano, M. R., Grigg, C., Lake, J., Robyn, M., Dumyati, G., ... & Epstein, L. (2016). Vital signs: epidemiology
of sepsis: prevalence of health care factors and opportunities for prevention. Morbidity and Mortality Weekly 
Report, 65(33), 864-869. https://www.cdc.gov/mmwr/volumes/65/wr/pdfs/mm6533e1.pdf

Cassone, M., & Mody, L. (2015). Colonization with multi-drug resistant organisms in nursing 
homes: Scope, importance, and management. Current geriatrics reports, 4(1), 87–95. 
https://doi.org/10.1007/s13670-015-0120-2

https://www.cdc.gov/mmwr/volumes/65/wr/pdfs/mm6533e1.pdf
https://doi.org/10.1007/s13670-015-0120-2


Sepsis and MDROs: Clinical Progression

MDRO 
Infection

Bacteremia
Viremia

Fungemia

Systemic 
Inflammatory 

Response 
Syndrome 

(SIRS)

Sepsis Severe Sepsis Septic Shock

Difficulty treating MDRO infection 
due to antimicrobial resistance



What Are the Most Common Types of Infection That 
Lead to Sepsis?

A. Lung infections (e.g., pneumonia)

B. Urinary tract infections (e.g., kidney infection)

C. Gastrointestinal (GI) infections

D. Skin infections

E. All the above



What Are the Most Common Types of Infection That 
Lead to Sepsis?

A. Lung infections (e.g., 
pneumonia)

B. Urinary tract infections (e.g., 
kidney infection)

C. Gastrointestinal (GI) infections

D. Skin infections

E. All the above

https://www.cdc.gov/vitalsigns/sepsis/index.html

https://www.cdc.gov/vitalsigns/sepsis/index.html


MRDO Infection-Related & Sepsis Risk Factors in NH Residents

Cassone, M., & Mody, L. (2015). Colonization with multi-drug resistant organisms in nursing homes: Scope, importance, and 
management. Current geriatrics reports, 4(1), 87–95. https://doi.org/10.1007/s13670-015-0120-2

Underlying MRDO Colonization

Delayed diagnosis & identification of infection

Limited or lack of timely diagnostic testing

Prolonged empirical antibiotic therapy 

Intolerance and interactions involving specific classes of antibiotics

Healthcare personnel (HCP) transmission

https://doi.org/10.1007/s13670-015-0120-2


MDROs: Colonization vs. Infection

• Colonization
• Presence of germ on a body surface (like 

on the skin, mouth, intestines or airway) 
without causing disease in the person

• Increased risk for infection
• Unknowingly spread germs to others 

through person-to-person contact or 
contaminated surfaces in shared settings

• Infection
• Replication of germs in the body or host’s 

tissue that cause disease
• Clinical signs and symptoms present

• Fever, erythema, inflammation, 
malaise, pus, drainage, etc.

• Leads to sepsis 
• Occurs when the microbiome is disrupted; 

pathogens can take over
https://www.sciencedirect.com/topics/immunology-and-microbiology/bacterial-colonization

https://www.cdc.gov/drugresistance/microbial-ecology/decolonization.html

https://www.sciencedirect.com/topics/immunology-and-microbiology/bacterial-colonization
https://www.cdc.gov/drugresistance/microbial-ecology/decolonization.html
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https://emergency.cdc.gov/coca/ppt/Enhanced-Barrier-Precautions-for-MDRO-Final.pdf






Enhanced Barrier Precautions

• Enhanced Barrier Precautions (EBP) are an infection control intervention 
designed to reduce transmission of resistant organisms that employ 
targeted gown and glove use during high-contact resident care activities.

• EBP may be indicated (when contact precautions do not otherwise apply) 
for residents with any of the following:

- Wounds or indwelling medical devices, regardless of MDRO 
colonization status
- Infection or colonization with an MDRO

• Effective implementation of EBP requires staff training on the proper use of 
personal protective equipment (PPE) and the availability of PPE and hand 
hygiene supplies at the point of care.

https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html

https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html


Implementation of 
Personal Protective 

Equipment (PPE) Use in 
Nursing Homes to 
Prevent Spread of 
Multi-drug resistant 

Organisms (MDROs):

Summary of Personal 
Protective Equipment 
(PPE) Use and Room 

Restriction When 
Caring for Residents in 

Nursing Homes

https://www.cdc.gov/hai/pdfs/containment/PPE-Nursing-Homes-H.pdf

https://www.cdc.gov/hai/pdfs/containment/PPE-Nursing-Homes-H.pdf


Which of the Following Is NOT a Strategy To Prevent 
MDRO Transmission in the Health Care Environment?

A. Hand hygiene

B. Cleaning/disinfection of shared equipment and environment

C. Poor inter-facility communication

D. Antibiotic stewardship

E. Appropriate use of personal protective equipment (PPE) and 
enhanced barrier precautions
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Save the Date

IPC Program Considerations & 
Enhanced Barrier Precautions (EBP) 

Implementation

April 19, 2023
1 p.m. ET



https://quality.allianthealth.org/topic/infection-control/

https://quality.allianthealth.org/topic/infection-control/


Questions?
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