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 Discuss trends in post-acute care/long-term care 
(PAC/LTC) and risks of healthcare-associated infections 
and antibiotic resistance (HAI/AR) 

 Discuss the need for IPC surveillance activities for MDROs 
and CDI in LTCFs

 Highlight a few national initiatives to support LTC infection 
prevention and antibiotic stewardship efforts

Presentation Objectives



Demographics of Post-Acute Care: 2016-2017

http://www.medpac.gov/docs/default-source/data-book/jun18_databooksec8_sec.pdf?sfvrsn=0



https://www.ncbi.nlm.nih.gov/pubmed/30753383
McKinnell JA et al. Clin Infect Dis. 2019; Feb 11. doi: 10.1093/cid/ciz119. 

Burden of MDROs in Post-Acute Care



 More than half of healthcare associated Clostridium difficile (C. 
difficile) infection cases occur in long-term care facilities

 A significant number of individuals admitted to LTC are colonized 
with C. difficile
 Up to 20% acquire it while in nursing homes

 Fluoroquinolone antibiotics have been associated with CDI with a 
more severe strain of C. difficile
 Longer antibiotic exposure carries higher risk



C. difficile infections with onset in nursing
homes

 >100,000 cases of CDI occur
in NHs each year
 Up to 75% of residents with
NH-onset CDI received
antibiotics

 ~80% occurred within
30-days of hospital
discharge

 18% were hospitalized
 8% died within 30 days

Figure 1
Number of days from hospital discharge to Clostridium difficile infection (CDI) onset among cases 
with hospitalization in 12 weeks prior to C difficile positive stool collection date (n = 200)*. 
*Figure does not include 14 patients who did not have a hospitalization date available.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4719744/
Hunter  et al. Open Forum Infect Dis. 2016 18;3(1):ofv196

Recent 
exposure 
to 
antibiotics

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4719744/


Healthcare Drivers of C. difficile and MDROs

 Development
 Antibiotic pressure

Risk for acquisition and infection

 Spread
 Colonization pressure
 Resident-to-resident transmission through the hands of healthcare 

personnel
 Contamination of shared equipment/environmental surfaces



Antibiotic Use Drives Resistance

Johnson et al. Am J. Med. 2008; 121: 876-84



Biofilm Formation on Device Surfaces

 Biofilm: An collection of bacteria within a sticky film that forms a community on 
the surface of a device

 Antibiotics can’t penetrate the biofilm 
 Bacteria in the biofilm are sheltered from the antibiotic and develop 

resistance 
http://www.ul.ie/elements/Issue7/Biofilm%20Information.htm
Tenke, P et al. World J. Urol. 2006; 24: 13-20 

https://doi.org/10.1007/s00345-005-0050-2


Biofilm on an Indwelling Catheter

Tenke, P et al. World J. Urol. 2006; 24: 13-20 



Colonization vs. Infection

 “Colonizing”  bacteria may not be harmful, even when they are antibiotic-resistant
 Example: CRE cultured from a rectal swab may not harm the colonized person

 Only when bacteria invade our bodies and cause signs/symptoms of illness do we need 
treatment with antibiotics

 Separating colonization from infection can be difficult
 Examples:  Bacteriuria in an older adult; respiratory secretions from a person on a 

ventilator
 However, both colonized and infected people can serve as a source for spreading resistant 

organisms



Colonization Pressure on Risk of Acquisition

 Colonization pressure:  High burden of other MDRO carriers 
on a unit will increase the risk of MDRO acquisition for others

 Studies have demonstrated the impact of colonization 
pressure on acquisition of C. difficile 

 Both asymptomatic carriers and clinically infected individuals 
contribute to the reservoir for transmission on a unit

Dubberke ER  et al. Arch Intern Med. 2007 May 28;167(10):1092-7 



Colonization Pressure: C. difficile Infection (CDI)



Bacterial Contamination of the Hands of 
Healthcare Personnel Prior to Hand Hygiene in 
a Long-Term Care Facility

 Cultured the hands of 
healthcare personnel (HCP) 
immediately after direct care 
to residents

 Gram negative bacteria were 
the most common bugs 
cultured from hands of staff

 Most Gram neg. bacteria live 
in the GI tract or colonize the 
urineMody L, et al. Infect Cont Hosp Epi. 2003; 24: 165-71 



MRSA Contamination of Healthcare Personnel 
Hand/Clothes in a Long-Term Care Facility
 Evaluated ~950 different 

interactions between HCP 
and MRSA colonized 
residents 

 Used cultures of 
gowns/gloves to mimic 
transmission 

 Morning/evening care 
bundled together 
increased transmission

 Presence of chronic 
wounds increased 
transmission

Roghmann MC et al. Infect Control Hosp Epidemiol. 2015; 36(9):1050-7



Healthcare Social Networks Drive MDRO Spread

 Transfers of patients colonized 
or infected with MDROs drives 
transmission across healthcare 
facilities

 Post-acute care facilities likely 
amplify the regional burden of 
MDROs
 Longer length of stay 
 Increasing acuity of care
 Decreased staff: patient ratios
 Gaps in IPC programs and 

practices 
Won SY et al. Clin Infect Dis. 2011;53(6):532-540.



Why do we need to do 
surveillance for MDROs and 

CDI again?



So, why is Surveillance for MDROs and CDI important?
Case Example: Patient DEF’s Story…
 70 year old admitted from a Long-Term Acute Care Hospital A (LTACH) 

to your Nursing Home AB
 Had a complicated hospital history including back surgery, prolonged ICU 

stay, multiple courses of antibiotics
 Spent 5 weeks in the LTACH A for ventilator-weaning, antibiotics and 

wound care
 Transferred to your Nursing Home AB with a tracheostomy, PEG tube, 

indwelling urinary catheter and partially healing sacral pressure ulcer 
with a wound vac. 

Thoughts - What are this resident’s risk factors for being colonized or 
acquiring an MDRO?



 One week into Nursing Home AB admission, 
and became unresponsive. He was 
immediately transferred to Hospital A’s ED

 At Hospital A (across the street), he develops a 
fever, increased oxygen requirements and 
increased purulent respiratory secretions; X-
ray shows a new infiltrate

 That same week, he suddenly develops 
diarrhea

 The MD orders a stool culture and culture 
from tracheostomy secretions show:
 Stool culture, C. difficile positive
 Trach secretions, Klebsiella pneumoniae positive, 

>105 cfu/ml

Case Example, continued

And the story goes on…



CDC Infection Control Assessment and Response 
(ICAR) Activity, 2015-2018

 CDC funding and technical support to 
state and local health departments 

 Structured approach for assessing 
current infection prevention and 
control (IPC) programs

 Opportunity for health departments to 
expand their outreach to healthcare 
facilities

 Health departments serve as an IPC 
resource for healthcare facilities

http://www.cdc.gov/hai/prevent/infection-control-assessment-tools.html

http://www.cdc.gov/hai/prevent/infection-control-assessment-tools.html


Connect with your State Healthcare-Associated 
Infections (HAI) Program

http://www.cdc.gov/hai/state-based/index.html

http://www.cdc.gov/hai/state-based/index.html


Check out CDC Guidance on IC in Long-Term Care

http://www.cdc.gov/longtermcare

http://www.cdc.gov/longtermcare


Check out the Free CDC Nursing Home IP Training 
Course

https://www.train.org/cdctrain/training_plan/3814



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the Centers for 
Disease Control and Prevention.

Thank you!!
Email:
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