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Happy 30th Anniversary! 

Objectives: 
•  Share knowledge  
•  Promote or attend conferences courses, 

seminars and technical meetings 
•  Promote and encourage quality of care and 

safety of health professionals 
•  Professional recognition 
•  Provide scientific support to professionals and 

organizations  
•  Increase research and scientific improvement 
 
 

Objectives: 
•  Exchange knowledge 
•  Facilitate networking to improve 

IPAC 
 
 



6 Areas of IPAC Activity –  
Challenges & Opportunities 

1.  Definitions 

2.  Surveillance 

3.  Investigations 

4.  Guidelines 

5.  Interventions 

6.  Program/Practitioners 



1. Definitions – USA - Improvements 

CDC 1970 CDC 1988 CDC 2002 CDC 2017 

Bloodstream 
Infection 
•  Culture documented 

bacteremia 

Laboratory-
confirmed 
Bloodstream 
Infection 
•  Pathogen in blood 

Laboratory-
confirmed 
Bloodstream 
Infection 
•  CLABI when a CL 
 

Bloodstream Infection 
Event 
•  CLABSI & Non-CLABSI 
•  Added Mucosal Barrier Injury 

– LCBI 
•  Intestinal microbes 
•  Stem cell TXP/

neutropenic 

•  Terminology and criteria changes 
•  Gap between clinical & surveillance definitions - Adding 

more discreet data, e.g., lab values; affected by individual 
lab practices 

 



Definitions – Challenge: Accuracy of definition 

Loca%on	type	 No.	of	
loca%ons	 No.	of	CLABSIs	 No.	of	MBI-

LCBIs	
Central	line	

days	

CLABSI	rate*	
(including	
MBI-LCBI	
events)	

CLABSI	rate*	
(excluding	
MBI-LCBI	
events)	

Change	in	CLABSI	rate	
when	MBI-LCBI	
excluded,	%	(95%	
confidence	interval)	

Oncology	

 Adult	
oncology	
cri%cal	care	

19	 57	 17	 53,337	 1.07	 0.75	 29.8	(5.2%	to	44.3%)	

 Adult	
oncology	ward	 413	 2,559	 1,172	 1,392,652	 1.84	 1	 45.8	(43.6%	to	47.8%)	

 Pediatric	
oncology	
cri%cal	care	

3	 8	 2	 2,724	 2.94	 2.2	 25.0	(−144.3%	to	
55.7%)	

 Pediatric	
oncology	ward	 88	 679	 327	 330,884	 2.05	 1.06	 48.2	(43.9%	to	51.8%)	

All	loca+ons	 16,755	 19,130	 2,017	 20,691,116	 0.92	 0.83	 10.5	(9.3%	to	11.8%)	

CLABSI rates reported to the National Healthcare Safety Network from short-term acute care hospitals, stratified by location type and 
calculated both including and excluding Mucosal Barrier Injury -LCBI events, 2014 

See I, et al. Am J Infect Control 2017; 45 (3): 321-323 

10% of 
CLABSI not 
catheter 
related 

Affects 
Interventions, 
Reporting! 



2. Surveillance – Challenges/Opportunities 

Ø  Surveillance in non-hospital settings 
§  Long term care 

§  Ambulatory/community care 

§  Rehabilitation centres 

§  Home care 

Ø  Accuracy 
§  Am J Infect Control – 22 surveillance definition case studies 

reviewed            [Wright MO, et al. 2017; 45: 607-611] 

§  Only correct 62% of time 

•  Definitions 
•  Comparison data 
•  Surveillance techniques 



Challenge: Accuracy of surveillance 

Backman LA, et al. Am J Infect Control 2017:45: 690-691 

Post colon procedures – validation study: variation in case-finding & use of definitions 

NOT REPORTED 
TO NHSN 

Actual 
SSIs 



Surveillance – Automation Challenge 

ASSESSMENT OF AN AUTOMATED SURVEILLANCE SYSTEM FOR DETECTION OF 
VENTILATOR ASSOCIATED EVENTS 

Comparison of VAC assessment between electronic surveillance and gold standard chart review 

N= 231    Chart Review [GOLD STANDARD] 

 
 
 
 
Electronic Surveillance 

No ventilator-associated 
condition 

Ventilator-associated 
condition 

No ventilator-associated 
condition 

185 3 

Ventilator-associated 
condition 

2 41 

*Nuckchady D, et al. Am J Infect Control 2015; 43: 1119-1121 

44 VACs based on 
Gold Standard 



Surveillance    Investigations 

u 1946-1979 – Primarily S. aureus 

u 1980-1989 – Primarily Pseudomonas sp 

u 1990-1999 – Primarily mycobacteria & Gram negatives 

u 2000-2005 – Primarily S. aureus 

u 2005-2010 - Primarily hepatitis, S. aureus, norovirus 

u Recent    – Fungal infections, CRE, B. cepacia 

From USA’s CDC investigations 



3. Investigations – Challenges/Opportunities 

u  New lab tests/practices 

u  Electronic health record 

u  New (old?) microbes 

u  Invasive devices 

u  Environment 



Lab Tests – Molecular Diagnostics 
u  On demand Polymerase Chain Reaction 

Technology 

u  Identify pathogens early to target 
therapy 

u  Define outbreaks 

Rapid	response	to	outbreaks.	The	CDC	used	advanced	molecular	detec%on	technology	to	
sequence	the	DNA	of	bacteria,	viruses,	parasites	and	fungi	and	then	used	supercomputers	to	
discover	molecular	paYerns	to	beYer	understand	diseases.	The	process	helped	iden%fy	a	source	
of	a	Legionnaires'	disease	outbreak	and	is	being	used	to	map	Zika	virus	strains.		

Arend LN, et al. Am J Infect Control 2015; 43: 137-143 

Spencer M, et al. Am J Infect Control 2015; 43: 1102-8 



Lab Practices – Opportunity: Decrease 
blood culture contamination 

Rupp ME, et al. Clin Infect Dis 2017; https://doi.org/10.1093/cid/cix304  

Device diverts initial 
blood collected 

Initial Specimen Diversion Device used vs. Standard phlebotomy procedure 



Investigations: Electronic Health Record 



EHR – Predictive Analytics 

u  Can health care data predict patients at risk for HAI? 

u  If yes, then what? 
u  Identify extraordinary interventions? 

u  Identify patients NOT receiving prophylactic antibiotics properly? 

u  Identify patients no longer needing a urinary catheter? 

u  Other?? 

 

Giannini HM, et al. http://www.atsjournals.org/doi/pdf/10.1164/ajrccm-conference.2017.195.1_MeetingAbstracts.A7015  



Challenge: New/old microbes 

u  Carbapenem-resistant Gram-negatives 

u  Arboviruses, e.g., zika 

u  C. difficile 

u  Vancomycin-resistant enterococci, S. aureus 

u  MERS-CoV 

u  Candida auris 

u  Mycobacterium chimaera 



Investigations: Intricate Devices:  
Challenge – Safer Devices 

u  1988 

u  Flexible endoscopes 

u  Guidelines for preventing infections 

u  2015 

u  Carbapenem-resistant 
enterobacteriaceae (CRE)  

u  Endoscopic retrograde 
cholangiopancreatography (ERCP) 

British Society of Gastroenterology. GUT 1988; 29: 1134-51. 
Alvarado CJ, Reichelderfer. Am J Infect Control; 2000: 138-55.  

http://www.fda.gov/MedicalDevices/Safety/AlertsandNotices/ucm434871.htm  

u  2017 

u  Disposables 

u  Swallowables 



Investigations: Invasive devices - Challenge 

u  3D body parts – what are the 
IPAC issues? 

u  Sterilisation 

u  Biofilm development 

u  Others? 

tracheal splint for a 20-month-old patient 



Investigations: Environment 

Cleaning, disinfection, testing: 
•  Should we use these devices? 
•  How to choose? 
•  Cost-benefit? 



Environment 
•  Copper impregnated 

surfaces 
•  Linen treated with silver 
•  Bactericidal paint 
•  Paper sanitizers – produce 

plasma (ionized gas) 
•  Lighting fixtures 



Data/Lessons Learned from 
Investigations         Guidelines 



4. UTI Guidelines – USA CDC 

1981 2009 

 
Guideline for prevention of catheter-
associated urinary tract infections 
 
Edward S. Wong, M.D. 
In consultation with Thomas M. Hooton, 
M.D. 

 
Guideline for prevention of catheter-
associated urinary tract infections  
 
Healthcare IC Practices Advisory 
Committee 

6 pages; 12 recommendations 67 pages; 42 recommendations 

Often based on descriptive studies, 
outbreak investigations 

Increase in evidence-based guidelines 



Guidelines: Challenge – Which One? 



Guidelines – Challenge: Keeping current 

u  Literature Search 

u  Surgical site/wound infection & 
Infection prevention 

u  2000-2015 [human only] 

u  964 articles 

http://jamanetwork.com/journals/jamasurgery/fullarticle/2623725  



Guidelines       Prevention Interventions 



5. Interventions - Challenge 

1.  Educa%ng	and	training	re:	inser%on	and	manipula%on	

2.  Checklist	for	each	CVC	inser%on	

A.  use	of	maximal	sterile	barriers	

B.  hand	hygiene	

C.  inser%on	site	disinfec%on	and	an%sepsis	

D.  choice	of	catheter	inser%on	site	

E.  number	of	puncture	aYempts	

3.  Replacing	catheters	when	asepsis	cannot	be	ensured	

4.  Avoiding	regular	replacement	of	catheters	

5.  Adop%ng	a	puncture	kit	to	obtain	central	access	

6.  Changing	venous	access	dressings	rou%nely	

7.  Reassessing	its	need	on	a	daily	basis	

BSI Bundle: from 
guidelines 
 
How to educate to 
make sure all 
components 
always addressed? 



Intervention: Challenge (gap between 
evidence and practice) 

Implementa%on	Science	
u  Promote	the	systema%c	uptake	of	research	

findings	and	other	evidence-based	prac%ces	into	
rou%ne	prac%ce	

u  Can	adopt	a	prac%ce	into	policy;	need	to	make	
sure	it	is	being	followed	(i.e.,	implemented)	

At the heart of translational research is translating an idea 
from research into practice, going from the concept to the 
proof of the principle and then moving principle into practice 
in the real-world setting of healthcare. 

  David Henderson  
  5th decennial conference, 2010 

  



Interventions: Challenge – New Ideas Needed 

u  Breakthrough Collaborative Series 
(BTS) approach 
u  There is a gap between what we know 

and what we do 

u  BTS brings together a large number of 
teams to seek improvement in a 
focused topic area 

http://www.ihi.org/resources/Pages/IHIWhitePapers/
TheBreakthroughSeriesIHIsCollaborativeModelforAchievingBreakthroughIm
provement.aspx  

u  Antimicrobial stewardship 
smartphone app 
u  Increase adherence to guidelines  

Markley JD, et al. Am J Infect Control 2017; 45: 317-320 



Promoted  
•  Adoption of bundles 
•  Leadership engagement 

Identified gaps in staffing, 
knowledge 



Changing Behaviour 

u  REO Williams, 1970 International Conference on 
Nosocomial Infections 
u  We could devise any number of elaborate preventive measures, 

but, even if money were unlimited, the ability of hospital 
personnel to observe a plethora of precautions is limited, no 
matter how vigorous the admonition of the Hospital Infection 
Committee.  

Sir Robert Evan Owen Williams – a Welsh pathologist. His research on HAIs started in the 1940s.  



Changing Behaviour - Challenge 

u  2015 survey of 3,400 ICU physician and nurse staff in 95 countries 

Survey Evaluation Middle income 
countries 

High income  
countries 

1. Written guideline for BSI 
prevention available 

80% 81% 

2. Compliance with central 
line insertion bundle 

23% 60% 

3. Daily assessment of 
central line 

60% 73% 

Valencia C, et al. Antimicrobial Resist & Infect Control 2016; 5:49 



Changing behaviour 

Reduced CLABSI 
incidence 26% 

Only 86% 
compliance 
at end of 
study 



6. Program/Practitioners – Change   
 brings Challenge 

Activity 1970-1990 2016 

Scope of Program Focus on infectious disease 
events 

Focus on range of safety 
outcomes: antimicrobial 
prophylaxis, pandemic 
planning 
 

Data Collection Daily review of labs, chart 
review 

Data mining of medical 
record, flagging of possible 
HAIs 
 

Outbreak Investigation Basic epidemiology Molecular epidemiology 

Bryant KA, et al. Infect Control Hosp Epidemiol 2016; 37 (4): 371-380 



Program/Practitioners – 
Competency Challenge 



Program/Practitioners:  
Challenge – Time/Knowledge 

Am J Infect Control:  
Feltovich F, et al. 2010;38: 784-788  
Henman LJ, et al. 2015; 43: 664-668 

Two new categories in 2015 



The Future? 

Prediction is very difficult – especially if it’s about 
the future. 
 

    - Danish physicist Niels Bohr 



6 Areas of Change (and Opportunity) for IPAC 

1.  Patient type changes 

2.  Remote monitoring 

3.  Social media 

4.  Targeted treatment 

5.  Consumer awareness 

6.  Global disease 



1. Patient type changes 

Shift to ambulatory/community care 
a.  Increasing lifespan 

b.  Sicker, more vulnerable patients left in hospital 

c.  All hospital beds become more like intensive care 

d.  Short hospital stay with ‘early’ discharge 

Ø  Caring for patients in home/rehab 

Ø  Post-hospital surveillance 

e.  Transfer of microbes between settings 



2. Remote Monitoring 

Hand hygiene tracking 
Refrigerator monitoring 
Video-monitoring 
Next?? 



3. Social Media and Forecasting 
u  Digital Disease Detection: Using Social Media To Predict Flu Trends 

u  Researchers Use Twitter to Predict Flu Outbreaks 

u  HealthMap - http://www.healthmap.org/site/about  



Social Media & Us 
Am	J	Infect	Control	2016;44:	1709-1711	

Twitter: A Good Place to Detect Health Conditions 

PLOS	One	2014.	hYp://dx.doi.org/10.1371/journal.pone.0086191			

Ebola and the social media 

Lancet	2014;	384:	2207	

hYp://money.cnn.com/2017/05/11/technology/tracking-flu-twiYer/		
Workers 18-29 years of age: 
83% of Facebook users 
27% of Twitter users 
 
Can use social media to 
teach workers 



4. Targeted treatment 

ACS Infect. Dis. 2017, DOI: 10.1021/acsinfec dis.6b00173 



5. Consumer Awareness 

u  Continued demand for data 

u  How to address inter-hospital comparisons  

u  Improved risk adjustment 

u  Pressure to eliminate adverse events will increase 

u  More research needed 

u  Device & non-device related HAIs 

u  Changing behavior of healthcare workers 

u  Antibiotic use and resistance 



6. Global Movement 
u  Medical treatment in other 

countries/travel 
u  Antibiotic resistance 

u  Refugees 
u  Local diseases brought to 

non-local areas 
u  Vector spread 
u  Disease transfer from animals 
 

WHO list of priority pathogens - http://www.who.int/csr/research-and-development/list_of_pathogens/en/  



Professional Societies – Our Challenge 

u  WHO Global Survey – 2015 
u  133 countries responded 

u  Only 29% reported IPAC programs in tertiary 
hospitals 

u  Survey of SSIs in Brazil’s small hospitals 

u  Incidence 8.1% 

http://apps.who.int/iris/bitstream/10665/163468/1/9789241564946_eng.pdf?ua=1&ua=1  

Armede VCB, et al. Am J Infect Control 2017;45: 935-8. 



Change is the constant that links our past to 
our future. 

u  Julie Gerberding 

u  Former Director of the USA’s CDC 

u  2010 Decennial Conference on HAIs 

Infect Control Hosp Epidemiol 2010; 31: S73-S75; Am J Infect Control 1989; 2: 56-61 

The future depends on our willingness to explore new 
frontiers and to pursue new challenges and 

opportunities. 
u  Elizabeth Pantelick 

u  APIC Carole deMille Lecture, 1985 



Professor	Graham	Ayliffe	 

u  IPAC Pioneer 

u  Emeritus professor of medical microbiology                                
University of Birmingham, UK 

u  Founding member of Hospital Infections Society 

u  On first IFIC Board; IFIC chair 1993-1996 

u  Passed away 22 May 2017 






