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“Do Pathogens Exploit Economic 
and Social Systems to Cause 

Healthcare‐Associated Infection?”

Salah S. Qutaishat, PhD, CIC, FSHEA

Outline

• Types of healthcare‐associated Infections

• Cost of healthcare‐associated Infections

• What causes healthcare‐associated Infections

• Are they preventable?

• What Prevents us from preventing them?



1/20/2015

2

Healthcare‐Associated Infections (HAIs)

• Pathogen-Associated
• MRSA, C. diff, VRE, CRE, etc.

• Device-Associated
• Central Line-Associated Bloodstream Infections 

(CLABSI)
• Catheter-Associated Urinary Tract Infection (CAUTI) 
• Ventilator Associated Events (VAE)

• Procedure-Associated
• Surgical Site Infections (SSI)

Healthcare‐Associated Infections

• Employee Exposure
– Human Immunodeficiency Virus (HIV)
– Hepatitis B Virus (HBV)
– Hepatitis C Virus (HCV)
– Ebola Virus
– Other Infectious Agents

• Others Infections/Outbreaks
• Blood Transfusion
• Endoscopy
• Dialysis Centers
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Most Prevalent Pathogens Causing Healthcare‐Associated Infections 
(HAIs): most prevalent overall contributors to HAIs (NHSN/CDC)

Organism Percent

Staphylococcus aureus 
Escherichia coli 
Coagulase‐negative Staphylococcus 
Klebsiella 
Pseudomonas aeruginosa 
Enterococcus faecalis 
Candida albicans
Enterobacter species 
Other Candida species 
Enterococcus faecium 
Enterococcus species 
Proteus species 
Serratia species
Acinetobacter baumannii

15.6
11.5
11.4
8.0
7.5
6.8
5.3
4.7
4.2
4.1
3.0
2.5
2.1
1.8

Most common causes of outbreaks and ward closures by causative 
pathogen, which are relatively hard to kill

Organism

Clostridium difficile spores
Norovirus
Aspergillus
Rotavirus
Adenovirus
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Outline

• Types of healthcare‐associated Infections

• Cost of healthcare‐associated Infections

• What causes healthcare‐associated Infections 
Are they preventable?

• What Prevents us from preventing them?

http://www.cdc.gov/hai/pdfs/hai/scott_costpaper.pdf
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Costs of HAIs and Benefit Analysis of 
Preventing HAI

Annual Direct Medical Cost:

• Low: $28.4 to $33.8 billion 

• High: $35.7 to $45 billion

Annual Benefit

• Low $5.7 to $6.8 billion 

• High 25.0 to 31.5 billion 
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JAMA Intern Med. 2013;173(22):2039‐2046

Type Estimated Cost

CLABSI $45,814

VAP $40,144

SSI $20,785

CDI $11,285 

CAUTI $896



1/20/2015

7

Ops, I forgot to mention our 
patients and their families!
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Are they preventable?

• What Prevents us from preventing them?
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QUIZ #1

• Hand Hygiene

• Environmental Hygiene

Hand Hygiene Compliance

Me Them

Compliance 25‐60% 90‐80%
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Environmental Hygiene 
Compliance
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Acquisition of MRSA on gloved hands after contact with skin and 
environmental sites

1/20/2015
Steifel. ICHE. 32(2) 185-187. 2011

21

Kundrapu et al. Daily Disinfection of High‐Touch Surfaces in Isolation Rooms to Reduce Contamination of Healthcare Workers’ Hands. Infection 
Control and Hospital Epidemiology.  33(10) 2012.

Impact of Daily Cleaning on Contamination of Healthcare 
Personnel Hands
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Fig 1

Source: American Journal of Infection Control 2013; 41:S20‐S25 (DOI:10.1016/j.ajic.2013.01.003 )
Copyright © 2013 Association for Professionals in Infection Control and Epidemiology,  Inc. 

Increased HAP acquisition risk from prior room occupant.

Significant Improvement in Patient Room Discharge Cleaning After the Introduction of 
an Environmental Hygiene Bundle.

T. Jake Foster, BAa; Vincent Kisha; Kathy Bryant, MHSCA, RN, CICa; Ginger Hucks, CST, 
CHESPa; Michelle Carney, MDa; Maynard Riley, BAb;Peter Teska, BS, MBAb; Salah 

Qutaishat, BS, MS, PhD2, CIC, FSHEAb

a Spartanburg Medical Center
b Diversey Care Sealed Air
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Table1. Comparison of pre‐ and post‐intervention 
cleaning rates at two hospitals

Pre‐ Intervention Post‐intervention

Tested Cleaned (%) 95% CI Tested Cleaned 

(%)

95% CI

Both 

Hospitals

460 269 (58) 55‐64 430 356 (83) 79‐86

Hospital 

A

250 155 (62) 56‐68 150 128 (85) 80‐91

Hospital B 220 124 (56) 50‐63 280 228 (81) 77‐86

Hospital A Hospital B

Surface tested Pre‐

intervention

Post‐

intervention

Change Pre‐

intervention

Post‐

intervention

Change

Call Button 40.0% 86.7% 46.7% 81.8% 63.3% ‐18.2

Room Door Handle 36.0% 80.0% 44.0% 36.4% 86.4% 50.0%

Patient Chair 64.0% 100.0% 36.0% 77.3% 86.4% 9.1%

Toilet Grab Bar 52.0% 80.0% 28.0% 18.2% 72.2% 54.5%

Toilet Flush Handle 60.0% 86.7% 26.7% 63.6% 90.9% 27.3%

Telephone 76.0% 92.9% 16.9% 90.9% 90.9% 0.0%

Bed Control Panel 72.0% 86.7% 14.7% 13.6% 40.9% 27.3%

Overbed Table 80.0% 93.3% 9.3.% 45.5% 86.4% ‐4.5%

Room Sink 64.0% 73.3% 9.3% 45.5% 86.4% 40.9%

Bed Rail 76.0% 80.0% 4.0% 36.4% 90.9% 54.5%

Table 2. Comparison of cleanliness rates for 10 high‐touch 
surfaces in two hospitals before and after intervention
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Major site of Infection Estimated Number of Infections 
(2002)

Healthcare‐Associated Infection (all HAI)  1,737,125

Surgical Site Infection (SSI)  290,485

Central Line Associated Bloodstream Infections 
(CLABSI)

92,011

Ventilator‐associated Pneumonia (VAP) 52,548

Catheter associated Urinary tract Infection (CAUTI) 449,334

Clostridium difficile‐associated disease (CDI)17  178,000

HEALTHCARE‐ASSOCIATED INFECTIONS 
(HAI) PROGRESS REPORT

HTTP://WWW.CDC.GOV/HAI/PROGRESS‐REPORT/INDEX.HTML
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Major site of Infection Estimated Number of Infections 
(2013)

Pneumonia 157,500

Gastrointestinal Illness 123,100

Urinary Tract Infections 93,300

Primary Bloodstream Infections 71,900

Surgical site infections from any inpatient 
surgery

157,500

Other types of infections 118,500

Total number of infections in hospitals 721,800
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• What Prevents us from preventing them?

Salmonella

• Qutaishat S. Stemper M. Direct patient to healthcare provider 
transmission of Salmonella typhimirium. Association for Professional in 
Infection Control and Epidemiology Annual Meeting, 2002.
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The Ebola Story
• Thomas Frieden MD

• “Breach of protocol”

• #Ebola is not #MRSA time to 
create "bug busters" teams at 
hospitals. Well‐trained 
specialist in treatment, 
prevention and protection.
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The current outbreak 

• Approximately 10.000 people 
infected with more than 4500 
deaths (mortality rate around 
50%)

• Liberia
• Sierra Leone
• Guinea
• Nigeria (limited)

• A few cases in :
• US, Spain

• The current risk for Ebola 
infection in the US is very 
low. 

39

Norovirus



1/20/2015

21

Norovirus Impact‐US

• 19–21 million cases of acute 
gastroenteritis (inflammation of the 
stomach or intestines or both)

• 1.7–1.9 million outpatient visits and 
400,000 emergency department 
visits, primarily in young children

• 56,000–71,000 hospitalizations

• 570‐800 deaths, mostly among young 
children and the elderly

41

Clostridium difficile

Fecal Transplant



1/20/2015

22

Value Based Purchasing (VBP)



1/20/2015

23

Are they preventable?

• Weissenbach M. Barrett C. Qutaishat S. Automating and expanding the presentation of cumulative antibiogram
reports to include patient care units and major specimen sources. The Society for Healthcare Epidemiology of 
America (SHEA) Annual Meeting, April, 2011.

• Jadin S. Burns P. Janasie M. Johnson V. Riley L. Simon K. Wells P. Qutaishat S. Accuracy of catheter‐associated 
bloodstream infection (CLABSI) rates based on extrapolation of monthly central line days collected one day a 
week. The Society for Healthcare Epidemiology of America (SHEA) Annual Meeting, April, 2011.

• Green L. Bivens A. Vignari M. Qutaishat S. Using automated surveillance technology for influenza detection. Fifth 
Decennial International Conference on Healthcare‐Associated Infections, 2010.

• Jadin S. Qutaishat S. A Sensitive Screening Marker for the Identification of Multi‐drug Resistant Gram Negative 
Bacilli: Using Resistance to Imipenem or Cefepime as a Predictor. American Journal of Infection Control; 34, E166‐
E167, 2009.

• Qutaishat S, Bartley J, Pugliese G, Peterson D, Weil A, Childs B, Healthcare‐associated Infection Challenges: A 
Nationwide Survey of Healthcare Professionals. Am J Infect Control 2008; e65.

• Qutaishat S. Mule K. Kallman C. Roehrs V. Prevention of Catheter‐Associated Urinary Tract Infections: Successful 
Development and Implementation of a Urinary Catheter Bundle. American Journal of Infection Control; 34, E63, 
2007.

• Jadin, S. Kloth, G. Ehlert, S. Qutaishat, S. Barriers to Receiving the Influenza Vaccine by Healthcare Workers in a 
Rehabilitation Facility. American Journal of Infection Control; 34, E166‐E167, 2007.

• Qutaishat S. Giese H. Nienow K. Promoting alcohol‐based hand sanitizers to patients and their families on a 
pediatric unit: partnership to enhance compliance with hand hygiene. American Journal of Infection Control; 33, 
E8, 2005.

• Qutaishat S. Gadke J. Successful Pilot Performance Improvement Initiative to Increase Influenza and Pneumonia 
Vaccination Rates of Hospitalized Adults. Association for Professional in Infection Control and Epidemiology Annual 
Meeting, 2003.


