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•  183 hospitals in 10 States, 11,282 patients 
•  HAI PREVALENCE: 4.0% (95% CI, 3.7-4.4) 
•  648,000 patients with 721,800 HAIs in U.S. acute care 

hospitals in 2011 
§  Device-associated infections*: 25.6% 
§  Surgical Site Infection: 21.8%, 
§  Gastro-intestinal infections: 17.1% 
§  C. difficile: most commonly reported pathogen (12.1% of HAI) 

HAI prevalence in USA - 2011 

Magill SS et al. NEJM 2014; 370:13 



Relative incidence of specific types of HAI in the 
US 

Scott RD. http://www.cdc.gov/ncidod/dhqp/pdf/Scott_CostPaper.pdf. 



Costs of specific types of HAI in the US 

Scott RD. http://www.cdc.gov/ncidod/dhqp/pdf/Scott_CostPaper.pdf.  



•  2008 or 2009 data compared  
      to 2014 
•  2011 compared to 2014  
      for MRSA and C. diff 





HAI Pathogens and AMR patterns 
NNIS 2009–2010 

Sievert DM, et al. ICHE; 2013;34:1-14 



Among national acute care hospitals, the report found:  
50 percent decrease in CLABSI between 2008 and 2014  
No change in overall CAUTI between 2009 and 2014 However, there 

was progress in non-ICU settings between 2009 and 2014, progress 
in all settings between 2013 and 2014, and even more progress in all 
settings towards the end of 2014  

 
17 percent decrease in SSI related to the 10 select procedures tracked in 

previous reports 17 percent decrease in abdominal hysterectomy SSI 
between 2008 and 2014  

2 percent decrease in colon surgery SSI between 2008 and 2014  
 
8 percent decrease in C difficile infections between 2011 and 2014  
13 percent decrease in MRSA bacteremia between 2011 and 2014  
 



HAI burden in USA - 2002 
■  Incidence: 5–6%; 1,7 million affected patients 

■  Urinary Tract Infection: 36%; 561,667 episodes, 13,088 deaths 
■  Surgical Site Infection: 20%; 274,098 episodes (1.98%)  
■  Catheter Related Bloodstream Infections: 11%; 250,000 

episodes,  
28,000 deaths 

■  Ventilator Associated Pneumonia: 11%; 5.4/1000 ventilator-days 
 

■  Attributable mortality: 3.6%, approximately 99,000 deaths 
■  Annual economic impact: about US$ 4,5 billion  

Klevens RM, et al. Public Health Reports 2007 



HAI prevalence and burden in Europe 
Prevalence: 5.7% (95%CI, 4.5–7.4%)  
■  3 529 778 (95% CI, 1 941 962-8 250 382) HAI episodes per year 
■  87 539  HAI episodes at any given day  

■  Respiratory tract infection: 23.4% (pneumonia: 19.4%; LRTI: 4.1%)  
■  Surgical Site Infection: 19.6%; 17 399 episodes per day (1.22%) 
■  Urinary Tract Infection: 19% 
■  Gastro-intestinal infections: 7.7% 
■  Bloodstream Infections: 10.7% 

      (ECDC, Point Prev Report 2011-12) 

■  16 million extra days of hospital stay 
■  37 000 attributable deaths (and contribution to an additional 110 000)  
■  Annual economic impact: about EUR 7 billion per year (including 

direct costs only)     (ECDC, Comm Dis Report 2008) 
 



ECDC Point Prevalence Study 2011-12 
HAI affected patients (ECDC, Point Prev Report 2011-12) 



ECDC Point Prevalence Study 2011-12 
HAI incidence in Europe (ECDC, Point Prev Report 2011-12) 

Estimated incidence per year: 3,2 M (1,9-5,2) affected patients 

HAI prevalence: 6% 87,539 affected patients every day 



Resistance patterns in HA-pathogens in Europe 

41.2% 10.2% 

33.4% 7.6% 



Allegranzi B et al.  
Lancet 2011;377:228-41  

Published on 5 May 2011 
http://www.who.int/gpsc/en/  

Bagheri Nejad S, et al. WHO Bull 
2011;89:757-765 

SSI burden in low-/middle-income countries 



WHO Report on the Burden of Endemic Health Care-associated Infection Worldwide 

Europe: 55 

Eastern Mediterranean: 37 

Africa: 21 
Americas: 86  

South East 
Asia: 50 

Western Pacific: 23 

National Surveillance Systems  
in 23/147 (16%) developing countries 

* Studies with any scope (i.e. conducted at the unit, facility, multicenter, or national level) are included  

Total = 276 studies  



High-income countries 
Pooled prevalence in Europe: 

8.0% (95% CI 7.3-8.9) 

*For countries with more than one study, the most recent figures are included  

WHO Report on the Burden of Endemic Health Care-associated Infection Worldwide 

Range: 3.5-12% 
Pooled prevalence: 7.6% (95% CI 6.9-8.5)  

Prevalence of health care-associated infection in high-income countries, 1995-2010 



Low- and middle-income countries 

WHO Report on the Burden of Endemic Health Care-associated Infection Worldwide 

Range: 5.7-19.1% 
Pooled prevalence: 10.1% (95% CI 8.4-12.2) 

In high-quality papers: 15.5% (95% CI 12.6-18.9)  

Prevalence of health care-associated infection in low-/middle-income countries, 1995-2010 

Studies of high quality: 56% 



Type of hospital-acquired infection 
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Overall healthcare- and device-associated 
infection incidence in high risk patients,  
1995-2010 – meta-analysis 

Low- and middle-income countries 
•  Overall HAI: 47.9/1000 pt-days 

•  CR-BSI: 12.2/1000 cath-days 

•  CR-UTI: 8.8/1000 cath-days 

•  VAP: 23.9/1000 vent-days 

•  at least X 2-3 
•  up to 13 times higher in some countries 

High-income countries 
•  Overall HAI: 17.0/1000 pt-days 

•  CR-BSI: 3.5/1000 cath-days 

•  CR-UTI: 4.1/1000 cath-days 

•  VAP: 7.9/1000 vent-days 

WHO Report on the Burden of Endemic Health Care-associated Infection Worldwide 



12 853 titles identified 

12 249  abstracts not eligible for inclusion  
(not relevant to the study objective) 

 604 abstracts eligible for inclusion and 
detailed assessment 

373 articles excluded because not relevant to 
the study objectives or not found 

 231 articles included in the analysis 

Systematic review on SSI epidemiology in LMIC (1995-2015) 
PRELIMINARY RESULTS  

+ 174 studies 2011-2015 



55% 

16% 

22% 

7% 

Incidence 
Prevalence 
Retrospective 
Others 

Type of study 
Quality  
• High: 38%  
•  Low: 65% 

WHO unpublished data 

Country 
income 
•  Middle: 81%  
•  Low: 18% 
•  Mixed: 1% 



Studies (%) per region 

19.5 
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8.2 

10 

22.1 

9.5 

1.3 
    Africa 

    Americas  

    Eastern 
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    Europe 

    South-east Asia  

    West Pacific  
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Incidence of surgical site infections (107 studies) 

 
Pooled cumulative incidence:  11.2% per 100 surg pts (95% CI, 9.7 to 12.8) 

    6.1 per 100 surg procedures (95% CI 5.0-7.2) 
    I2 = 99% 

 



SSI risk in developing countries  
according to wound classification (1995-2015) 

SSI pooled means:  
6.6, 12.1, 20.6, 31.6 
episodes per 100 SP 
(from clean to dirty 
wound)  

◊ NNIS reports 

SSI pooled means 
1995-2010:  
11.5, 16.6, 21.3, 38.8 episodes 
per 100 SP  
(from clean to dirty wound)  



Causes of HAI by infection site  
 Pathogens Number of isolates (%) (total number of  studies 36)  

  
BSI  

(5 studies) % 
SSI  

(20 studies) % 
UTI  

(4 studies) % 
VAP/HAP 

(7 studies) % Total  % 

S. aureus 62 14.5 245 20.3 4 1.1 47 10.2 358 14.6 
Coagulase Neg Staph 92 21.5 92 7.6 1 0.3 15 3.3 200 8.2 
Enterococcus spp 48 11.2 38 3.1 42 12.0 1 0.2 129 5.3 

E. coli 25 5.8 245 20.3 55 15.7 6 1.3 331 13.5 

Pseudomonas spp 52 12.1 210 17.4 53 15.1 134 29.2 449 18.3 
Enterobacteriaceae 
(excl E coli) 49 11.4 311 25.7 37 10.5 92 20.0 489 20.0 
Acinebacter spp 53 12.4 18 1.5 23 6.6 110 24.0 204 8.3 
Candida spp 30 7.0 13 1.1 130 37.0 1 0.2 174 7.1 
Other 17 4.0 37 3.1 6 1.7 53 11.5 113 4.6 

Total 428 100 1209 100 351 100 459 100 2447 100 

Allegranzi B et al.  
Lancet 2011;377:228-41  



Prevalence of multidrug resistance from inpatient 
clinical blood and urine specimens (2014)* 

Significantly higher  
MRSA, ESBL-PE,  
CRE, and MRAB  
prevalence from  
blood cultures  
in LMICs 

WHO unpublished data 

* 380 high-quality  
laboratories worldwide 



Why is there so little SSI surveillance in LMIC? 
 

■    Lack of dedicated human resources and funds 
■    Lack of expertise in epidemiology and infection control 
■    Difficulties in the application of standard definitions: 

Ø    limited expertise 
Ø    lack of reliable microbiological and other diagnostic tools 
Ø    poor-quality information from patient records 
Ø    need to evaluate clinical evidence 

 

■    Lack or insufficient microbiology laboratory capacity  
■    Lack of skills for data interpretation and use  
■    Existence of different payer sources  
■    Penalization of hospitals and staff by State Inspection Agency 

Allegranzi B et al. Lancet 2011 



1.  providing input for the IPC component of the AMR national 
action plans (NAPs) templates; 

2.  promoting and sustaining hand hygiene improvement 
worldwide  

3.  developing guidance and implementation packages for the 
prevention of device- and surgical procedure-associated 
infections, with focus on antimicrobial resistant 
microorganisms;  

4.  developing guidance and implementation packages on 
specific precautions and procedures to prevent the spread of 
emerging AMR in health care settings and in the community; 

5.  providing rapid technical support to countries and health-care 
facilities to put in place IPC best practices to control 
nosocomial outbreaks due to emerging AMR 

WHO AMR-IPC/SDS unit stream of work -   
Main areas of work  
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Core components for IPC programmes 



Structure/Ac)vi)es	  
	  
Organisa)on/Staffing	  
Surveillance/Feedback 
	  
	  

	  
	  Organisa)onal	  culture	  

	  
	  Crea)ng	  a	  posi)ve	  
organisa)onal	  culture 

	  
Implementa)on	  
	  
Material/Equipment/Ergonomics 
Use	  of	  guidelines	  
Team-‐	  and	  task-‐oriented	  educa)on	  	  
Mul)modal	  strategies	  
Engagement	  of	  champions 
 
	  

	  
	  Ressources/Management	  
	  Organisa)on/Staffing	  
	  Ward	  occupancy	  and	  workload 

Infec)on	  preven)on	  and	  control	  

	  	  Hospital	  



Key issues in identifying the CC 

•  Available policies/guidance are not 
evidence based 

•  The evidence is low quality and very 
limited 

•  Very difficult to find evidence on the WASH 
contribution to HAIs 

•  No mention to facility infrastructures and 
standards regarding to water quality, 
quantity, and sanitation  



Core components at facility level: SIGHT 1 & 2 

# Key 
Component 

Specifications Impact Indicators 

1 Effective 
IPC 
programme  

•  at least one full-time trained 
IPC nurse/ up to 250 beds  

•  dedicated physician trained 
in IPC  

• microbiological support  
•  data management support 

•  HAI reduction 
•  C. difficile 

reduction  

•  Inclusion of IPC at 
hospital admin 
agenda 

•  appropriate staffing 
and budget for IPC 

2 Ward 
occupancy 
& workload  

•  occupancy not exceed  
capacity  

•  Frontline staffing & 
workload adapted to acuity 
of care 

•  Pool/agency staff kept to a 
minimum 

•  MRSA infections 
and/or 
transmission 

•  Average bed 
occupancy  

•  Average number 
of frontline workers  



# Key 
Component 

Specifications Impact Indicators 

3 Materials, 
equipment, 
ergonomics 

•  HH facilities 
•  CVC kits and carts 

•  HH compliance 
•  CLABSI 
•  VAP 

•  Availability of ABHR at 
point of care and sinks 
stocked with soap and 
single-use towels 

4 Guidelines  •  Very useful in settings 
without previous protocols 

•  Combined with education 
& training  

•  HH compliance 
•  CAUTI 

•  Adaptation of guidelines 
to local situation 

•  number of new staff 
trained with the local 
guidelines 

•  teaching programmes are 
based on local guidelines 

5 Education & 
training  

•  Bed side training 
•  Simulation 
•  Hands-on workshops 
•  Focus groups 
•  Automated training system 

•  CRBSI 
•  HH compliance 
•  HAI 
•  VAP 

•  Education and training 
programmes should be 
audited 

•  combined with knowledge 
& competency 
assessments 

Core components at facility level: SIGHT 1 & 2 



# Key 
Component 

Specifications Impact Indicators 

6 Audits •  Daily adherence to 
bundles 

•  Catheter hub care  
•  Peers-assessment  
•  Checklist  

•  VAP 
•  Neonatal BSI 
•  Standard precautions  
•  General HAIs  

•  number of audits (overall, 
and stratified by 
departments, units and 
topics) for specified time 
periods 

7 Prospective 
surveillance 
in network  

•  Surveillance plan 
•  Periodic 

Assessment  
•  Feedback 

•  HAI 
•  CLABSI 
•  VAP 
•  CAUTI 
•  SSI  

•  Participation in national & 
and international 
surveillance initiatives 

•  number & type of wards 
•  Frequency of review & 

feedback 

Core components at facility level: SIGHT 1 & 2 



# Key 
Component 

Specifications Impact Indicators 

8 Multimodal 
strategies & 
tools 

•  Multimodal approach 
•  Multidisciplinary 

taskforce 
•  Positive reinforcement 
•  Behavioral change 
•  Product marketing 

principles 

•  HH  
•  CLABSI 
•  VAP 
•  CAUTI 
•  MRSA 

•  Verification that 
programmes are 
multimodal;  

•  measurement of process 
indicators;  

•  measurement of outcome 
indicators 

9 Engaging 
champions 

•  Role models 
•  One champion/new 

technology 
•  More than one if 

behavioral change  

•  HAI 
•  MRSA 
•  HH 

•  Incorporated frontline 
HCWs in implemntation 
process 

•  Inclusions of champoins 
in multimodal 
programmes  

Core components at facility level: SIGHT 1 & 2 



# Key 
Component 

Specifications Impact Indicators 

10 Positive 
organisational 
culture  

•  Management 
engagement & support 
to IPC 

•  Instructional supervisor 
feedback 

•  Managers’ consistency 
•  Clinical excellence 

environment 
•  Communication 
•  Role models/peer 

pressure 
•  Financial incentives for 

unit 

•  HAI 
•  HH  
•  MRSA 
•  Respiratory 

IPC measures 
•  ICU CLABSI 

& VAP 

•  Verification that 
programmes are 
multimodal 

•  measurement of 
process indicators 

•  measurement of 
outcome indicators 

Core components at facility level: SIGHT 1 & 2 



h#p://www.who.int/en.ty/gpsc/5may/
EN_PSP_GPSC1_5May_2016/en/index.html	  

allegranzib@who.int  

IPC Global Unit  
THANK YOU VERY MUCH  


