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principles)

2.Hospital-acquired
infections (brief
introduction)

3.Surveillance methods
(general overview)
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Murray CJ, et al. The Lancet. 2022.

Is this surprising
given the overall
consumption of 
antimicrobials?



Subsahara-Africa highest death rate attributable to and associated with 
AMR DESPITE low AMR percentage among infection deaths (Appendix p. 97) 



Markwart et al., Intensive Care Med 2020



What is HAI surveillance?
Purpose, definition and principles
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PREVENT (REDUCE) 
INFECTIONS AND MDRO
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Surveillance

1. Definition: systematic & continuous surveillance of 
pathogens / infections (in healthcare facilities)

2. Aims:

1. Determining the status quo

2. Benchmarking



Aims of infection/MDRO surveillance?
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To answer the questions whether
infection/MDRO frequencies are…



•Recognition and 
acknowldgement of the 
adverse event

•Presence of IPC staff

Raising
Awareness for 

HAI/MDRO

1.

Surveillance principles

Hawthorne Effect

´´Individuals who are knowingly observed (as 
part of a research project) behave
differently than they would without 
observation.



Reasons given by surveillance participants for successful reductions in CVC-associated sepsis

IPC management 
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interventions
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• Determining the level of own 
infection rates

• Identification of irregularities

• Recognition and 
acknowldgement of the adverse 
event

• Presence of IPC staff

Raising
Awareness for 

HAI/MDRO
Problem 

identification

Making 
visible the link 

between 
treatment 

quality and 
nosomial
infections

Review of IPC 
standards

1. 2.

Surveillance principles



What do the measured infection rates/frequencies imply?

• Surgical site infection rate: 1.2 per 100 surgeries

• 1.4 CVC-associated sepsis cases per 1,000 CVC days

• VAP rate: 3.0 (ventilator-associated pneumonias per 1,000 
ventilation days)

• MRSA incidence density: 1.0 (hospital acquired MRSA = first detection
per 1,000 patient days)
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Which of the infection rates/frequencies indicate a problem with 
infection transmission? 

Multiple answers possible

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design


Benchmark values are necessary 
for analysis and interpretation
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ECDC Surveillance

Participating countries in the components for 
postoperative wound infections (2018–2020) and 
intensive care units (2019)

Surgical site
infection

Hospital associated 
infections in ICUs



Krankenhaus Infektions Surveillance System
(Hospital Infection Surveillance System)

• Provision of risk-adapted surveillance methods for relevant areas and 
populations to collect data on:

→ hospital-acquired infections, including CDI

→ the occurrence of relevant multi-drug resistant pathogens (e.g. MRSA, VRE, MRGN)

→ infection-related parameters in hospitals (e.g. hand disinfectant consumption, hand
hygiene compliance, antibiotic consumption)

• Provision of the software and support necessary for data management

• Provision of reference data for benchmarking

• Used in ~1500 hospitals across Germany (HAI surveillance mandatory)
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• Making visible the 
link between treatment 
quality and HAIs

• Evoking an emotional 
reaction

• Determining the level of own 
infection rates

• Identification of 
irregularities

• Recognition and 
acknowldgement of the adverse 
event

• Presence of IPC staff

Raising
Awareness for 

HAI/MDRO
Problem 

identification

Triggering
Concern

Review of IPC 
standards

1. 2.

3.

Surveillance principles



Surveillance participant‘s report
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Surveillance participant‘s report from ICU
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• Making visible the 
link between treatment 
quality and nosocomial 
infections

• Evoking an emotional 
reaction

• Review of IPC standards

• Ensuring compliance

• Determining the level of own 
infection rates

• Identification of 
irregularities

• Recognition and 
acknowldgement of the adverse 
event

• Presence of IPC staff

Raising
Awareness for 

HAI/MDRO
Problem 

identification

Triggering
Concern

Optimization
of Treatment 

Quality

1. 2.

3.4.

Surveillance principles



Surveillance helps ask the right questions!
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• How frequently are patients affected by infections / MDROs?

• What could be the reasons for unusually high infection / MDRO 
rates?

• Are our measures effective in preventing such infections / 
MDROs?



How to deal with the results?
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Identification of high infection rates compared to reference data 

Implementation of a bundle of interventions
1. Presentation of surveillance results to healthcare workers
2. Revision/creation of written IPC standards based on national/international 

recommendations (e.g. insertion of CVCs, replacement of arterial pressure systems, 
measures during initial care)

3. Improvement of nurse-to-patient ratio
4. Hand hygiene workshops
5. Written information for patients and relatives on IPC measures



Surveillance participant‘s report from ICU
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Success stories



After adjusting for other influencing 
factors, the year of participation 
remains a protective factor



Preventive potential is always relative to the starting conditions

•Facilities with inconspicuous/low infection rates may have 
already implemented all possible preventive measures.

•Facilities with high baseline rates may have implemented 
preventive measures inadequately.
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Percentage of ICUs with VAP reduction
after three years of surveillance 

VAP-Rate reduction between year 1 
and 3 of participation

VAP rate year 1 % ICUs with reduction

<Q1 17%
36%

Q1-Median 56%

Median-Q3 72%
74%

>Q3 76%

Total 55%



What are hospital-acquired
infections?

31
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When does a set of signs and 
symptoms indicate an 

„Hospital Associated Infection 
(HAI)“?
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HAI
≠ Treatment Error

 Infection that was not present on admission to the 
facility, regardless of its origin
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Whether the infection could
have been prevented …

…is irrelevant for the 
documentation as an HAI!
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HAI vs. Non-HAI
The classification of an infection as HAI is made by means of the length 

of time from the admission of a patient to the ward until the first 
symptoms appear. 
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(except for Surgical Site Infection, there is a 
different definition)



Specific signs or symptoms for infections
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• Results from a laboratory sample* for the diagnosis of a 
pathogen (e.g. urine culture, blood culture, 
microbiological examination of tracheal secretions).

• Results from imaging procedures (e.g. chest X-ray, CT, MRI, 
ultrasound)

• Procedure or examination results (direct examination, 
auscultation, histopathology etc.)

• (Diagnosis of the doctor)

• (Start of specific AB therapy)

…depend on surveillance system used

*Surveillance of health care-associated infections: a practical handbook
Annex 1. WHO health care-associated infection case definitions for use in settings with limited resources

https://iris.who.int/bitstream/handle/10665/379248/9789240101456-eng.pdf?sequence=1



What infections are we looking at?
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•Lower respiratory tract infections

→pneumonia + bronchitis

•Blood stream infections

•Urinary tract infections

•Surgical site infections

•Low resource setting „Treated unidentified severe
infection“

80% of all 
hospital
associated 
infections in 
ICUs
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Devices as risk factors for HAIs

Mechanical Ventilation 
for Pneumonia

Urinary Catheter for 
Urinary Tract Infection

Venous Catheters for 
Primary Blood Stream 

Infection and 



Device-associated infection rates
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What is device-associated?

Definition via temporal association

Temporal relation between day of infection and 
device and a minimum duration of device use
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https://iris.who.int/bitstream/handle/10665/379248/9789240101456-eng.pdf?sequence=1



How to compare the HAI over time and across wards?

41

Standardization e.g. by

•Number of patients (per 100 patients)

•Number of patient days (per 1000 patient days)

•Number of days at risk (per 100 catheter days)

•Number of surgeries by type (per 100 surgeries)



How to compare the HAI over time and across wards?
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Stratification, e.g. by

•Type of hospital/ward

•SSI – ASA-Score, duration of surgery, 
contaminated vs. clean

•MDRO – extent of screening
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Which of the following is correct?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design


What are common
methods for HAI/MDRO 
surveillance

44
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Surveillance systems
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Reference dataReference database



Considerations for surveillance methods
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Point- / period-surveys -
prevalence

• Quick and easy

• Across several areas/populations of interest

• Cross-sectional studies (repeated?)

• Determine patient populations/areas at risk

https://www.ecdc.europa.eu/en/search?s=Point+
prevalence+survey

Longitudinal surveillance -
incidence

• Higher workload, resource intensive

• Focused = smaller target area/population

• Longitudinal and prospective surveillance 
preferable in order to adapt IPC protocols

https://www.ecdc.europa.eu/en/publications-
data/protocol-surveillance-healthcare-
associated-infections-and-prevention-indicators

Resources and research question

https://iris.who.int/bitstream/handle/10665/379248/9789240101456-eng.pdf?sequence=1
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https://iris.who.int/bitstream/handle/10665/379248/9789240101456-eng.pdf?sequence=1



Hospital-based
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• Overview of the entire (own) 
hospital

• Relatively simple, aggregated 
data

• Indicative data
Hospital



Ward-based
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• High-risk / problem wards

• Labor-intensive, case-related 
data

• Detailed data from a single 
ward

• Well-suited for interventions

Ward



Patient-based
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• High-risk patients

• Labor-intensive, case-related 
data

• Detailed data from specific 
patients 

• Well-suited for interventions

Patient



Hospital

General 
Surgery

Orthopedics General 
Medicine

ICU

Surveillance SSI in 
colorectal 
surgeries

Surveillance of 
SSI in total hip 
arthroplasties

Surveillance 
urinary catheter-
associated UTI 
(CAUTI)

Surveillance of 
• CAUTI
• CVC-

associated BSI
• VAP

Extent of 
surveillance 

efforts
depends on 

areas at 
risk and 

resources

Neuro-
surgery

Hand hygiene compliance monitoring



Monitor the trends of your infection rates over time
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Device-ass. infection rates in an ICU

Respiratory tract
infections

Urinary tract
infections

Blood stream
infections
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Which of the following is correct?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design


Summary IPC and surveillance I

• Prevention success is not determined solely 
by targeted measures in response to high 
infection rates

• Awareness of the issue of HAI / MDRO

• Unconscious behavior change (presence of 
IPC staff on the ward)



Summary IPC and surveillance II

• Methods and extent depend on resources 
and target HAI/population

• Not all HAIs can be avoided, mostly 
caused by endogenous flora or pathogens 
of patients that have already been 
present on admission to the ward

• Uniform definitions, standardization and 
stratification for comparison over time 
and with others



„If you can't measure it, 

you can't improve it.“

William Thomson aka Lord Kelvin
British Physicist



THANK YOU!
57

Nigerian Centre for Disease Control 
• Tochi Joy Okwor

Federal University Birnin Kebbi
• Muhammad Augie Bashar
• Taslim Olatunde Lawal
• Opeyemi Gabriel Ojomu

Federal Teaching Hospital Gombe
• Mohammed Manga
• Muhammad Saddiq Ahmad

Federal Medical Centre Abuja
• Nkolika Uwaezuoke
• Obinna Sunday Nwankwo

University of Abuja Teaching Hospital
• Musa Yahaya

University of Port Harcourt Teaching Hospital
• Mary Adanma Alex-Wele
• Obinna Vitus Ukaoma

National Orthopaedic Hospital Enugu
• Chinenye Nwaekpe
• Fiona Obianuju Igwemba

Federal Medical Centre Ebute Metta Lagos
• Abdulrazaq Olagoke Usman
• Abdul Fattah Afolabi Sulaiman

Oxford University
• Christiane Dolecek
• Ben Cooper

Freie Universität Berlin
• Pourang Zarif Karimi
• Joachim Trebbe

Robert Koch-Institute
• Sara Tomczyk
• Muna Abu Sin
• Anja von Laer
• Flora Haderer
• Ute Zocher
• Idesbald Boone

Charité – Universitätsmedizin Berlin
• Luisa Anna Denkel
• Carolin Hackmann
• Solvy Wolke
• Sarah Hackinger
• Andreas Hetey (REDCap)
• Rubèn Serral Gracià
• Nora Anton

WITOS
• Amanda Wichert

Berlin University Alliance
• Nehle Frerick
• Gerrit Rößler

https://www.code-ici.com/https://www.nrz-hygiene.de/
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