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OBJECTIVES
Review the most frequently seen nosocomial infections 
seen in acute care facilities.

Discuss the CDC’s current “Superbugs”

Review the current data on the effect of nosocomial
infections including morbidity & mortality & health care 
costs

Describe common sense practices to reduce or eliminate 
the spread of nosocomial infections and improve patient
and healthcare worker safety.



WARNING:  
Dangerous Pathogens Ahead!!



What is a “Superbug”?

• Bacteria are destroyed by antibiotics.

• Superbugs are strains of bacteria that have 
adapted after coming into contact with an 
antibiotic.

• Once this happens, these bacteria become 
"resistant" the to antibiotic to which they have 
been exposed making the antibiotic ineffective 
against it.



How Does it Happen?

• Studies have found one course of antibiotics can 
affect the level of drug-resistant bacteria in your own 
body and can also contribute to the broader issue of 
antibiotic-resistant disease at a community level.

• After just one course of antibiotics, the risk of having 
antibiotic-resistant organisms increases by roughly 50 
per cent.



How Does it Happen?
• When a patient takes antibiotics it is not just the 

bacteria making them sick that are affected.

• For example, when an antibiotic is given for a 
urinary tract infection, the drug can impact 
bacteria in other parts of the body, such as the gut 
or nose.



How Does it Happen?
• Some bacteria are part of the body's natural 

defenses to bacterial infection — like certain 
bacteria in the gut.  

• Antibiotics taking for an ailment having nothing 
to do with the gut can make those bacteria more 
susceptible to antibiotic-resistant bacteria spread 
by other people.



Superbugs Pose a HUGE Threat…
• European Food Safety Authority and European 

Center for Disease Prevention and Control 
estimated that superbugs kill 25,000 Europeans 
annually.

• C.D.C. has estimated that they kill at least 23,000 
Americans a year. 

• By comparison, about 38,000 Americans die 
annually in car crashes…



Superbugs Pose a HUGE Threat….
• A 2014 UK Government review into antimicrobial 

resistance found that, if left untreated, antibiotic 
resistance could lead to 10 million deaths a year 
worldwide by 2050 - costing the world roughly 
$1.3 trillion.

• CDC states that 2 million people are infected 
with an antibiotic resistant organism each year….



Top Superbugs
• Clostridium Difficile

• Carbapenem-resistant enterobacteriaceae (CRE)

• Acinetobacter baumannii

• Methicillin-resistant Staphylococcus aureus
(MRSA)



Clostridium Difficile
• CDC study (February, 2015) looked at 2011 data & 

found approximately 450,000 cases in U.S.  & 
associated with 29,000 deaths (15,000 directly 
attributable);  most deaths are in people age 65 and 
older

• Infection returns at least once in 1 in 5 people

• Most common pathogen found in hospitals – up to 
$4.8 billion in excess costs



Clostridium Difficile
• Although resistance to the antibiotics used to treat 

C. difficile is not yet a problem, the bacteria 
spreads rapidly because it is naturally resistant to 
many drugs used to treat other infections. 

• In 2000, a stronger strain of the bacteria emerged. 
This strain is resistant to fluoroquinolone
antibiotics, which are commonly used to treat 
other infections. This strain has spread throughout 
North America and Europe, infecting and killing 
more people wherever it spreads.



Clostridium Difficile
• National campaign to track outbreaks and help 

develop antibiotic prescribing improvement 
programs….less antibiotics = less C. Diff

• Looking to rapidly identify & isolate patients and 
improve cleaning practices (spore-killing 
disinfectant needed)

• Gloves & gown.  Hand sanitizer doesn’t kill 
C. difficile spores



• Alcohol-based hand rub (ABHR) in all clinical 
situations except when hands are visibly soiled (e.g., 
blood, body fluids)

• Strict adherence to glove use is the most effective 
means of preventing hand contamination with C. 
difficile spores – wash hands after glove         
removal.
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Carbapenem-resistant 
enterobacteriaceae (CRE)

• Some Enterobacteriaceae are resistant to nearly all 
antibiotics, including carbapenems, which are often 
considered the antibiotics of last resort. 

• More than 9,000 healthcare-associated infections and 
600 deaths are caused by CRE each year. CDC has 
confirmed at least one type of CRE in healthcare 
facilities in 44 states. 



Carbapenem-resistant 
enterobacteriaceae (CRE)

• Mortality rate for blood stream infections is 40-50%

• Approximately 4% of U.S. short-stay hospitals had at 
least one patient with a serious CRE infection during 
the first half of 2012.   About 18% of long-term acute 
care hospitals had one. 



175 Total Cased; 3 in Pennsylvania  



73 Total Cased; 3 in Pennsylvania  



• January 2017 research found…

• A wide variety of CRE species & wide variety of 
genetic traits enabling CRE to resist antibiotics, 
and found that these traits are transferring easily 
among various CRE species. 



• The findings suggest that CRE is more widespread 
than previously thought and that it may well be 
transmitting from person to person asymptomatically



Acinetobacter
• Type of gram-negative bacteria that is a cause of 

pneumonia or bloodstream infections in critically 
ill patients.

• Estimated 12,000 healthcare-associated 
Acinetobacter infections occur in the United 
States each year that cause 500 deaths. 



Acinetobacter

• 7,000 of the infections (63%) are considered 
multidrug-resistant, meaning at least 3 different 
classes of antibiotics no longer cure Acinetobacter 
infections. 

• Approximately 2% of healthcare-associated 
infections reported to CDC’s National Healthcare 
Safety Network are caused by Acinetobacter, but the 
proportion is higher in mechanically ventilated 
patients (about 7%). 



MRSA
• Methicillin-resistant Staphylococcus aureus

• Causes a range of illnesses, from skin and wound 
infections to pneumonia and bloodstream infections.

• Approximately 80,461 invasive infections and 11,285 
deaths each year – many more less severe infections.



Ebola Virus
• Discovered in 1976 in West Africa
• Current outbreak is largest to date and has spread to 

Guina, Liberia and now US.  Spreads through direct 
contact.

• Humans are not infectious until they develop 
symptoms including sudden fever, muscle pain, sore 
throat followed by vomiting, diarrhea, and in some 
cases internal and external bleeding.

• Mortality rate averages 50%



Ebola Virus
• Numerous vaccines under development 

• Democratic Republic of Congo just approved 
(May, 2017) the use of Merck’s rVSV-ZEBOV 
vaccine.

•
Vaccine is not fully licensed but showed promise 
in clinical trial in Guinea.



This Just In….
“Deadly 'superbug' fungus hits U.S. hospitals”

• Candida auris has infected 61 patients since 2013 
and is resistant to two of three main antifungal 
drugs; some strains are resistant to all three.

• The CDC has also found that the fungus can persist 
on surfaces and is easily spread between patients in 
healthcare facilities, unlike most other Candida 
fungus species.



Most Commonly Seen Infections in 
Acute Care Facilities

• Central Line-associated Bloodstream Infection 
(CLABSI)

• Clostridium difficile Infection (C. diff)

• Surgical Site Infection (SSI)

• Catheter-associated Urinary Tract Infection (CAUTI)

• Ventilator-Associated Pneumonia (VAP)



Incidence of HAI
According to the CDC
• 1.7 million HAI each year in U.S. healthcare system

• 650,000 patients contract an HAI (1 out of every 25 
patients)

• 99,000 deaths

• $20 billion in additional costs



What’s the Cost??
• In U.S. hospitals alone, 1.7 

million HAIs which infect 
1 in 20 patients 

• Estimated 100,000 deaths 
annually

• Estimated costs of $28-$45 
billion annually

Scott, R.D. (2009). The direct medical costs of  healthcare-associated infections in U.S. hospitals 
and the benefits of  prevention. (Publication No. CS200891-A). Centers for Disease Control and 
Prevention.



Estimated # of Top 5 HAI in U.S. Hospitals
• Surgical Site Infection (SSI) 158,639
• Central Line Associated Bloodstream Infections 40,411
• Catheter Associated Urinary Tract Infection 77,079
• Ventilator Associated Pneumonia 31,130
• Clostridium Difficile Infections 133,657

Healthcare-Associated Infections (Top 5 HAI) 440,916

Zimlichman E, et al "Health care–associated infections: A meta-analysis of  costs 
and financial impact on the US health care system" JAMA Intern Med 2013.



Annual Cost of CAUTI
• Catheter Associated Urinary Tract Infection

• Estimated $896

• Based on 77,079 incidents annually -->

$69.1 million cost

Health Care–Associated Infections:  A Meta-analysis of  Costs and Financial Impact 
on the US Health Care System; Zimlichman E,  Henderson D,  Tamir O,  Franz C,  Song P,  Yamin 
CK,  Keohane C,  Denham CR,  Bates DW..  JAMA Intern Med. 2013 Dec 9-23;173(22):2039-46.



Annual Cost of CDI
• Clostridium Difficile associated Infection

• Estimated $11,285

• Based on 133,657 incidents annually -->

$1.51 billion cost
Health Care–Associated Infections:  A Meta-analysis of  Costs and Financial Impact 
on the US Health Care System; Zimlichman E,  Henderson D,  Tamir O,  Franz C,  Song P,  Yamin 
CK,  Keohane C,  Denham CR,  Bates DW..  JAMA Intern Med. 2013 Dec 9-23;173(22):2039-46.



Annual Cost of SSI
• Surgical Site Infection

• Estimated $20,785

• Based on 158,639 incidents annually -->

$3.3 billion cost

Health Care–Associated Infections:  A Meta-analysis of  Costs and Financial Impact 
on the US Health Care System; Zimlichman E,  Henderson D,  Tamir O,  Franz C,  Song P,  Yamin 
CK,  Keohane C,  Denham CR,  Bates DW..  JAMA Intern Med. 2013 Dec 9-23;173(22):2039-46.



Annual Cost of CLABSI
• Central Line Associated Bloodstream Infection

• Estimated $45,814

• Based on 40,411 incidents annually -->

$1.85 billion cost

Health Care–Associated Infections:  A Meta-analysis of  Costs and Financial Impact 
on the US Health Care System; Zimlichman E,  Henderson D,  Tamir O,  Franz C,  Song P,  Yamin 
CK,  Keohane C,  Denham CR,  Bates DW..  JAMA Intern Med. 2013 Dec 9-23;173(22):2039-46.



Annual Cost of VAP
• Ventilator Associated Pneumonia

• Estimated $40,144

• Based on 31,130 incidents annually -->

$1.25 billion cost

Health Care–Associated Infections:  A Meta-analysis of  Costs and Financial Impact 
on the US Health Care System; Zimlichman E,  Henderson D,  Tamir O,  Franz C,  Song P,  Yamin 
CK,  Keohane C,  Denham CR,  Bates DW..  JAMA Intern Med. 2013 Dec 9-23;173(22):2039-46.



Annual Cost of Top 5 HAI
1. CAUTI - $0.07 billion
2. CDI - $1.51 billion
3. SSI - $3.30 billion
4. CLABSI - $1.85 billion
5. VAP - $1.25 billion

TOTAL - $7.98 billion

That’s -->  $7,980,000,000.00



Effect on Individual Hospital – An Example

• 200 bed – medium size hospital

• 11,000 medical admissions & 
5,000 surgical admissions

• 305 ventilator patients 
(1220 vent days) 

2,735 urinary catheters
1,550 central lines

CareFusion HAI Calculator  - version 1.13 -
http://www.carefusion.com/Flash/chasing_zero/chasing_zero_HAI_cost_calculator.html



Effect on Individual Hospital – An Example

Expected HAI Infections

• 12 SSI Infections
• 307 UTI Infections
• 12 VAP 
• 2 CLABSI
• 415 MRSA
• 172 CDI

CareFusion HAI Calculator  - version 1.13 -
http://www.carefusion.com/Flash/chasing_zero/chasing_zero_HAI_cost_calculator.html



Effect on Individual Hospital – An Example

Surgical Site Infections (12 anticipated – 0.18%)

• Excess excess cost = $20,785 per pt
• Excess excess LOS = 10.5 days

• Total Annual Excess Cost = $249,420
• Total Annual Excess LOS = 126 days

CareFusion HAI Calculator  - version 1.13 -
http://www.carefusion.com/Flash/chasing_zero/chasing_zero_HAI_cost_calculator.html



Effect on Individual Hospital – An Example

Urinary Tract Infections (307 anticipated – 8.19%)

• Excess excess cost = $896 per pt
• Excess excess LOS = 2.8 days

• Total Annual Excess Cost = $275,072
• Total Annual Excess LOS = 868 days

CareFusion HAI Calculator  - version 1.13 -
http://www.carefusion.com/Flash/chasing_zero/chasing_zero_HAI_cost_calculator.html



Effect on Individual Hospital – An Example

VAP Infections (12 anticipated – 3.9%)

• Excess excess cost = $40,144 per pt
• Excess excess LOS = 9.6 days

• Total Annual Excess Cost = $481,728
• Total Annual Excess LOS = 297 days

CareFusion HAI Calculator  - version 1.13 -
http://www.carefusion.com/Flash/chasing_zero/chasing_zero_HAI_cost_calculator.html



Effect on Individual Hospital – An Example

Central Line Infections (2 anticipated – 0.10%)

• Excess excess cost = $45,814 per pt
• Excess excess LOS = 17.5 days

• Total Annual Excess Cost = $91,628
• Total Annual Excess LOS = 35 days

CareFusion HAI Calculator  - version 1.13 -
http://www.carefusion.com/Flash/chasing_zero/chasing_zero_HAI_cost_calculator.html



Effect on Individual Hospital – An Example

Clostridium Diff. Infections (172 anticipated – 0.79%)

• Excess excess cost = $11,285 per pt
• Excess excess LOS = 6.1 days

• Total Annual Excess Cost = $1,941,020
• Total Annual Excess LOS = 1,041 days

CareFusion HAI Calculator  - version 1.13 -
http://www.carefusion.com/Flash/chasing_zero/chasing_zero_HAI_cost_calculator.html



Effect on Individual Hospital – An Example

All HAI Infections (505 anticipated)

• Total Annual Excess Cost = $3,038,868

• Total Annual Excess LOS = 2,367 days

CareFusion HAI Calculator  - version 1.13 -
http://www.carefusion.com/Flash/chasing_zero/chasing_zero_HAI_cost_calculator.html



HAI Effect on Hospital Bottom Line

In Pennsylvania, average for FY 2013, 2014 & 2015:

• 27% of hospitals are operated at a net loss

• 10.7% of hospitals have operating margin of 0-2%

• A 200 bed hospital may have a $165 million budget

• 2% operating margin = $3.3 million
Cost of HAI = $3.01 million 



How Can We Stop H.A.I.??



HHS - Prevention of CAUTI
• Insert catheters only for appropriate indications, and leave in place only as long 

as needed (Category 1A)
• Do not use urinary catheters in patients and nursing home residents for 

management of incontinence (Category 1B)
• For operative patients, who have an indication for an indwelling catheter; 

remove the catheter as soon as possible post-operatively, preferably within 24 
hours (Category 1B)

• Ensure that only properly trained persons (e.g., hospital personnel, family 
members, or patients themselves) who know the correct technique of aseptic 
catheter insertion and maintenance are given this responsibility (Category 1C)

• Insert catheters using aseptic technique and sterile equipment (except as stated 
in other recommendations where clean technique is appropriate for intermittent 
catheterization) (Category 1C)

• Maintain a sterile, continuously closed drainage system (Category 1C)
• Do not disconnect the catheter and urinary drainage system unless the catheter 

must be irrigated (Category 1B)

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



Common Sense Prevention of CAUTI!

• Insert catheters only for appropriate indications and 
leave in place only as long as needed.

• Do not use urinary catheters in patients and nursing 
home residents for management of incontinence.

• Remove the catheter as soon as possible post-
operatively, preferably within 24 hours.

• Ensure person(s) inserting catheter knows what 
they’re doing and knows aseptic technique.

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



Prevention of CLABSI
• Maintain aseptic technique during insertion and care of intravascular catheters 
• Use aseptic technique including the use of a cap, mask, sterile gown, sterile gloves, and a large sterile 

drape, for the insertion of central venous catheters (CVC),including for peripherally inserted central 
catheters (PICC) and guide wire exchange (Category 1A)

• Apply an appropriate antiseptic to the insertion site on the skin before catheter insertion and during dressing 
changes (Category 1A)

• Although a 2% chlorhexidine-based preparation is preferred, tincture of iodine, an iodophor, or 70% 
alcohol can be used (Category 1A)

• Select the catheter, insertion technique, and insertion site with the lowest risk for complications (infectious 
and noninfectious) for the anticipated type and duration of IV therapy (Category 1A)

• Use a subclavian site (rather than a jugular or a femoral site) in adult patients to minimize infection risk for 
non-tunneled CVC placement (Category 1A)

• Weigh the risk and benefits of placing a device at a recommended site to reduce infectious complications 
against the risk for mechanical complications (e.g., pneumothorax, subclavian artery puncture, subclavian 
vein laceration, subclavian vein stenosis, hemothorax, thrombosis, air embolism, and catheter 
misplacement) (Category 1A)

• Use either sterile gauze or sterile, transparent, semipermeable dressing to cover the catheter site (Category 
1A)

• Promptly remove any intravascular catheter that is no longer essential (Category 1A)
• Replace the catheter-site dressing when it becomes damp, loosened, or soiled or when inspection 

of the site is necessary (Category 1A)

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



Common Sense Prevention of CLABSI
• Maintain aseptic technique during insertion of Central 

Line Catheters (CLC).

• Use aseptic technique including the use of a cap, mask, 
sterile gown, sterile gloves, and a large sterile drape, for 
the insertion of CLCs

• Apply an appropriate antiseptic to the insertion site on 
the skin before catheter insertion and during dressing 
changes. Tincture of iodine, an iodophor, or 70% 
alcohol can be used (2% chlorhexidine-based preferred).
“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



Common Sense Prevention of CLABSI

• Benefit vs Risk of inserting CL catheter??

• Remove line ASAP!

• Replace the catheter-site dressing when it becomes 
damp, loosened, or soiled.

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



Prevention of SSI
• Whenever possible, identify and treat all infections remote to the surgical site before elective operation and postpone 

elective operations on patients with remote site infections until the infection has resolved (Category 1A)
• Do not remove hair preoperatively unless the hair at or around the incision site will interfere with the operation 

(Category 1A)
• If hair is removed, remove immediately before the operation, preferably with electric clippers (Category 1A)
• Administer a prophylactic antimicrobial agent only when indicated, and select it based on its efficacy against the most 

common pathogens causing SSI for a specific operation and published recommendations (Category 1A)
• Administer by the intravenous route the initial dose of prophylactic antimicrobial agent, timed such that a bactericidal 

concentration of the drug is established in serum and tissues when the incision is made (Category 1A)
• Maintain therapeutic levels of the agent in serum and tissues throughout the operation and until, at most, a few hours after 

the incision is closed in the operating room (Category 1A)
• Before elective colorectal operations, mechanically prepare the colon by use of enemas and cathartic agents; Administer 

nonabsorbable oral antimicrobial agents in divided doses on the day before the operation (Category 1A)
• Use an appropriate antiseptic agent for skin preparation (Category 1B)
• Adequately control serum blood glucose levels in all diabetic patients and avoid perioperative hyperglycemia (Category 1B)
• Keep operating room doors closed during surgery except as needed for passage of equipment, personnel, and the patient 

(Category 1B)
• HICPAC Rec.: Protect primary-closure incisions with a sterile dressing for 24 to 48 hours postoperatively 

(Category 1B)

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



Prevention of VAP / VAE
• Use non-invasive ventilation whenever possible.
• Use orotracheal rather than nasotracheal intubation 

when possible
• Minimize the duration of ventilation; Perform daily 

assessments of readiness to wean from ventilation
• Prevent aspiration by maintaining patients in a semi-

recumbent position (> 30 degrees elevation of head 
of bed) unless otherwise contraindicated

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & 
Human Services;  June, 2009.



Prevention of VAP / VAE

• Use a cuffed endotracheal tube with an endotracheal 
cuff pressure of at least 20cm H2O and in-line or sub-
glottic suctioning

• Perform regular oral care with an antiseptic solution

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



Prevention of VAP / VAE
• Use a cuffed endotracheal tube with an endotracheal 

cuff pressure of at least 20cm H2O and in-line or sub-
glottic suctioning

• Perform regular oral care with an antiseptic solution

• Drain and discard any condensate that collects in the 
tubing of a mechanical ventilator, taking precautions 
not to allow condensate to drain toward the 
patient 

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



Tom’s Common Sense Prevention of VAP

• Keep the cuff sealed.  Don’t use “minimal leak”
technique for checking cuff pressure.  Use “minimal 
occluding volume” technique instead!

• Use sub-glottic suctioning if your facility can afford 
it….otherwise, use plain suction catheter and suction 
above the cuff manually.

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



Tom’s Common Sense Prevention of VAP

• Reducing VAP is simple –
GET THE PATIENT OFF THE VENTILATOR!

• Utilize weaning protocols, new modes of ventilation, 
etc. to get the patient off the ventilator faster.

“Action Plan To Prevent Healthcare-Associated Infections” - Department of Health & Human 
Services;  June, 2009.



#1 Way to Reduce HAI….

Wash Your Hands!



Handwashing Facts
• We have between 2 and 10 million bacteria between 

fingertip and elbow 
• Damp hands spread 1,000 times more germs than dry 

hands 
• The number of germs on your fingertips doubles after 

you use the toilet 
• Germs can stay alive on hands for up to three hours 
• Millions of germs hide under watches and bracelets and 

there could be as many germs under your ring as there 
are people in Europe. 



Handwashing Facts
• 80% of all infections are transmitted by touch
• About 1 in 5 workers in an ICU have staph aureus on 

their hands
• Hands should be washed for at least 15 seconds….but 

washing for 30 seconds , bacterial counts are reduced 
by 10 times!!

• The average healthcare worker washes their hands for 
9 seconds….



Handwashing Facts
Wash your hands with soap and water if:
• Your hands are visibly soiled (dirty) 
• Hands are visibly contaminated with blood or body fluids 
• Before eating 
• After using the restroom 
• Wash all surfaces thoroughly -- fingers, between fingers, 

palms, wrists, back of hands 



What About Waterless Rub?
Use a waterless hand-rub for routine hand cleaning:
• Before having direct contact with patients 
• After having direct contact with a patient’s skin 
• After touching equipment or furniture near the patient 
• After removing gloves 
• Do not use an waterless hand-rub when hands are visibly 

soiled or contaminated with blood or body fluids.



What About Contact Precautions for 
MRSA, VRE, etc..?

• CDC recommended for prevention of transmission

• Remember it’s not the patient where organisms can be 
found….they can be in the sheets, bed rails, and pretty 
much anything else in the room.

• How?  Healthcare worker touches organisms on patient 
and then touches a piece of equipment, etc..



Common Sense Ways to Reduce 
Transmission of MRSA, VRE, etc…

• Do NOT bring the following items into the room with 
you (put one in the room and leave it there):

1. Pen
2. Stethescope
3. Pulse oximeter



Common Sense Ways to Reduce 
Transmission of MRSA, VRE, etc…

• Doctors’ stethoscopes more contaminated than their 
hands, study finds

• An analysis published in Mayo Clinic Proceedings 
showed that stethoscope diaphragms may harbor several 
thousand bacteria – including MRSA – from a previous 
physical examination

• Mayo	Clinic	Proceedings,	Volume	89,		Issue	3,		Pages 291–299,		March	2014



HAI Rates 2008 - 2014
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A Few Take Home Points…..
• 100,00 deaths are mostly preventable each year

• 50% of hospitals in PA are either losing money 
or have < 2% profit margin.

• The RT department isn’t a revenue generating 
center…it’s a cost center.  To protect RT jobs, the 
only way to do it is to reduce hospital costs!

• 5 cases of VAP a year cost the same amount as the 
salary for TWO full-time RTs!



THANKS!


