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Topics

 What are health-care associated infections?

 Impacts of health-care associated infections

 Core components of Infection Prevention and Control 
(IPC)

 Hand Hygiene to achieve Universal Health Coverage 
(UHC) 
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“ I felt a little ill and called Dr. Symmachus.

Well, you came, Symmachus, but you brought 100 medical
students with you. 

One hundred ice-cold hands poked and jabbed me.

I didn't have a fever, Symmachus, when I called you–but now I do.” 

Marcus Valerius Martialis
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Definition:
“Health care-associated infections (HAI)”

“An infection occurring in a patient during the process 
of care in a hospital or other health-care facility which 
was not present or incubating at the time of admission. 
This includes infections acquired in the hospital, but 
appearing after discharge, and also occupational 
infections among staff of the facility”

Prevention of hospital-acquired infections: a practical guide. Geneva, WHO, 2002:64.4



• Endogenous source: 
microorganisms present on or 
within the patient –
microorganisms colonizing the 
patient

• Exogenous source: external to 
the patient, such as health 
workers, visitors, patient care 
equipment, medical devices or 
the health environment

Sources of germs responsible for HAIs

Blum HE. Advances in Medical Sciences 2017;62:414–20
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No country and no health care facility, even within the most 

advanced and sophisticated systems, can claim to be free of the 

problem of health care-associated infections. 

6



http://www.who.int/infection-prevention/publications/core-components/en/
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Globally, hundreds of millions of people every year are 
affected by HAIs, many of which are completely 
avoidable

High-income countries

7.6% (range 3.6-12.0%)

Low- and middle-income 
countries

15.5%  (range: 5.7-19.1%)

Of every 100 hospitalized patients at any given time:
7 to 15 have a HAI in tertiary hospitals.
20 have a HAI in intensive care units.

WHO. Report on the Burden of Endemic Health Care-associated Infection Worldwide. 20118



Global burden of HAI: Regional disparities

Global report on the epidemiology and burden of sepsis: current evidence, identifying gaps and future directions. Geneva: 
World Health Organization; 2020. Licence: CC BY-NC-SA 3.0 IGO

Kluytmans JAJW and Veenemans J. Infection control in obstetrics. Guide to Infection Control in the Healthcare Setting, 2018.

Caes arean s ection is  the  mos t important ris k fac tor for maternal 

infe c tion
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Global burden of HAI: Regional disparities (2)

⚫ Neonatal care

- The incidence of HAI is reported to vary between 15.2 and 62.0 
per 1000 patient-days in neonatal ICUs

- Among hospital-born babies, infections are responsible for 4% 
to 56% of all causes of death globally in the neonatal period 
(3/4 in South-East Asia and sub-Saharan Africa).

- Neonatal sepsis occurs in 6.5–38 of every 1000 live hospital-
born babies in low- and middle-income countries.

– . Global report on the epidemiology and burden of sepsis: current evidence, identifying gaps and 
future directions. Geneva: World Health Organization; 2020. Licence: CC BY-NC-SA 3.0 IGO10



WHO. Report on the Burden of Endemic Health Care-associated Infection Worldwide. 2011

Overall incidence of healthcare- and device-
associated infections

Low- and middle-income countries

• Overall HAI: 42.7/1000 pt-days

• CR-BSI: 12.2/1000 cath-days

• CR-UTI: 8.8/1000 cath-days

• VAP: 23.9/1000 vent-days

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

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

HAI: healthcare associated infection
CR-BSI: catheter related blood stream infection
CR-UTI: catheter related urinary tract infection
VAP: ventilator associated pneumonia
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Drag each numbered words and drop them on 
corresponding places in the sentence 

The risk of HAI in                             countries  is 

than in countries  

3. to 2-3  times higher 4. is less  than 1%1. developed 2. developing
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Why HAIs are more frequent among low- and middle-
income countries?
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Please indicate whether the following statements are 
true or false 

HAI statements T F

The definition of HAI does not include infections acquired in the hospital 
but appearing after discharge 

HAI can be caused by microorganisms already present on the patient’s skin 
or mucosa (endogenous microorganisms) 

Understaffing and inadequate hygiene/ equipment cause higher HAI rates 
in low- and middle-income countries
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Suetens, C. et al. 2018; Eurosurveillance,23 1800516.

https://www.ecdc.europa.eu/sites/default/files/documen
ts/healthcare-associated-infections-threat-patient-safety-
infographic.pdf

HAIs – a threat to patient safety in Europe
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from ECDC data

Cassini A, et al. PLoS Med 2016;13:e1002150

High burden of HAIs 

One DALY=  one year of healthy life lost
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HAI at the times of COVID-19
CDC Data 

In comparison to 2019, significant increases were observed in the CLABSI, 
CAUTI, VAE, and MRSA bacteremia SIRs* in the 2020-Q3 and 2020-Q4

CLABSI: Central line associated blood stream infection 
CAUTI: Catheter associated urinary tract infections   
VAE:  Ventilator associated events
*SIRs (standardized infection ratios): Reported infections/predicted infections 

Weiner-Lastinger LM, et al. Infection Control Hospital Epidemiology 2022; 43:12-25



➢ HAIs cause:
• more serious illness
• prolonged stay in health 

care facilities
• long-term disability
• excess deaths 
• high additional financial 

burden
• high personal costs for

patients and their families

➢ HAIs are complicated by 
Antimicrobial resistance 
(AMR)

➢ The need for IPC 
programmes nationally and 
at the facility level is clearly 
reinforced within the WHO 
100 Core Health Indicators 
list. 

Why do we care so much? 

Storr J, et al. J Res Nurs 2016; 21:39–52

2015 Global Reference List of 100 Core Health Indicators. World Health Organization. 

It’s a major patient safety and health care quality problem
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Please indicate whether the following statements are 
true or false 

HAI statements T F

Burden of HAIs accounts twice than other infectious diseases like  Influenza,
Tuberculosis,  and HIV

Covid-19 pandemic did not have an impact on the rate of CLABSI 

HAI cause higher morbidity and mortality rates than patients without HAI  
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Summary- HAI 

• Burden of HAIs is high

• HAIs cause higher morbidity, mortality and cost 

• HAI affects all hospitals in the world, but prevalence is 2 times 
higher in low- and middle-income countries (LMICs) than high 
income countries (HICs)

• The difference in the incidence of HAI between HICs and LMICs  is 
more striking in maternal and neonatal care

• Covid-19 caused  approximatively a 50% increase in HAIs, specifically 
for central line associated blood stream infection and ventilator
associated events
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Molton JS et al.Clin Infect Dis. 2013;56:1310-8
Holmes A. et al. Lancet. 2016 ;387:176-87.

Bugs  without borders

Travel has contributed to the distribution of 
antibiotic resistant microorganisms

Antibiotic resistance has become a rapidly 
spreading problem all over the world
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Percentage of invasive E. coli isolates resistant to third−generation 
cephalosporins in the WHO European Region (EARS−Net and CAESAR), by 
country or area, 2019

Central Asian and European Surveillance of Antimicrobial Resistance. Annual report 2020

Resistance rates are  over 50% in the E and S part of Europe, whereas the Scandinavian 
countries, and the N part of Europe reported the lowest resistance rates (5-10%)

The resistance rates should be interpreted with caution for countries/areas with level B data (striped patterns) 
(Assessment of AMR prevalence needs to be improved to be more valid) 22



Cassini A, et al. Lancet Infect Dis 2019;19:56-66
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CDC Vital Signs, March 2016
https://www.cdc.gov/vitalsigns/protect-patients/infographic.html#graphic-b
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Cassini A, et al. Lancet Infect Dis 2019;19:56-66

High burden of AMR HAIs

from ECDC data



Antibiotic pipeline is running dry

2019 Antibacterial agents in clinical development: an analysis of the antibacterial clinical development pipeline. Geneva: World Health Organization; 2019. Licence: CC 
BY-NC-SA 3.0 IGO.

50 agents being studied currently

32 for WHO priority pathogen list
12 have a Gram-negative rod coverage
12 antibiotics targeting TB 

6  for treatment of C. difficile infections

From phase I until approval:
Average development time

=  approx 7 years.
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Questions 2

 Which of the following statements is false

 Spread of MDR bacteria is a global problem 

 There are many new strong antibiotics for MDR bacteria on the 
pipeline 

 75% of the total burden of infection with AMR bacteria  in 
Europe is associated with HAI.

 The mortality rate of HAI is higher when it is caused by MDR 
bacteria.
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Summary-AMR 

 AMR 

- is a growing problem all around the world 

- Has a great impact on health care systems in terms of 
morbidity, mortality and cost

 The combination of growing antimicrobial resistance with 
a drying antibiotic pipeline is a major concern for 
treatment of HAI
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 http://www.who.int/infection-prevention/publications/core-components/en/

http://www.who.int/infection-prevention/publications/core-components/en/
29



Health care without avoidable infections

30

WHO. Health care without avoidable infections: the critical role of infection prevention 
and control. 2016. http://www.who.int/infection-prevention/about/en/

Why hand hygiene and infection prevention and control 
(IPC) are important for patient outcomes

http://www.who.int/infection-prevention/about/en/


• IPC programmes

• IPC guidelines

• IPC education and training

• Surveillance

• Multimodal strategies

• Monitoring, auditing and feedback

• Workload, staffing, and bed occupancy

• Built environment, materials and 

equipment

IPC core components to tackle HCAIs

Zingg W. et al. Lancet Infect Dis 2015; 15: 212–24.
WHO Guidelines on Core Components of IPC
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Surveillance activities: Essential tool to reduce HAI

1st step in identifying problems & 

priorities
Surveillance can be: 

• Pass ive – low sensitivity

• Active – higher sensitivity and 

specificity and needs expertise and 

resources

• Retrospective – Recorded data 

after discharge 

• Prospective – Monitors 

predefined indicators 

WHO. Report on the Burden of Endemic Health Care-associated Infection Worldwide. 2011
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Surveillance activities

Hard to do,
• Need for expertise, time, and funds

• Use of standardized definitions

• Distinction between infection/colonization/contamination

• Establishing the association with health care

• Evaluation of clinical evidence 

- direct observation of infection sites 

- review of the patient records

- performance of microbiological tests

hard to interpret!

WHO. Report on the Burden of Endemic Health Care-associated Infection Worldwide. 2011
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IPC and patient safety

OECD. The economics of patient safety. 2017 

The cluster of nine interventions 
represent the highest impact/lowest 

cost based on survey responses
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• IPC programmes

• IPC guidelines

• IPC education and training

• Surveillance

• Multimodal strategies

• Monitoring, auditing and feedback

• Workload, staffing, and bed occupancy

• Built environment, materials and 

equipment

IPC core components to tackle HAIs

Zingg W. et al. Lancet Infect Dis 2015; 15: 212–24.
WHO Guidelines on Core Components of IPC
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Chain of transmission

Ontario Agency for Health Protection and Promotion (Public Health Ontario). 
Guide to infection prevention and control in personal service settings. 3rd ed., 
1st revision. Toronto, ON: Queen’s Printer for Ontario; 2019.
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it’s all about WHEN and HOW!

Pittet, D. Infect Control Hosp Epidemiol. 2008 Oct;29(10):957-9https://www.who.int/gpsc/5may/Hand_Hygiene_Why_How_and_When_Brochure.pdf37



Questions 3

 Which statement is false?

 Surveillance is one of the key components of IPC

 IPC programmes are costly and need a higher technologic
support 

 50% of HAI is preventable by HH

 IPC is also essential to prevent dissemination of antimicrobial
resistance
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Summary

 Appropriate HH is simple yet effective way to prevent HAI, 
and is the cornerstone of IPC programmes

 Performing HH with correct technique and proper 
indication is also important

 Surveillance is a key element for identifying problems and 
priorities for an effective IPC programme

 IPC is essantial and cost effective for patient safety and 
preventing of AMR dissemination
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It is a collaborative, multisectorial, 
and transdisciplinary approach —
working at the local, regional, 
national, and global levels. 

It recognizes that the health of 
people is closely connected to 
the health of animals and our 
shared environment.

Amuasi JH et al. Lancet. 2020; 395:1471-69
CDC, National Center for Emerging and Zoonotic Infectious Diseases (NCEZID) Last reviewed: November 5, 2018
FAO. 2016. Drivers, dynamics and epidemiology of antimicrobial resistance in animal production

“One health” concept
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HH and IPC 
to achieve UHC

All people have 
access to the health 
they need,
WHEN  and WHERE 
they need them, 
without financial 
hardship
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Take home message

• HAIs are a major problem for patient safety

• AMR further complicates the issue and is associated 

with HAIs

• Hand hygiene and IPC  are central to HAI prevention

• Hand hygiene is the most important preventive 

measure to reduce HCAIs
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Thank you

45


