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TEN STEPS IN AN OUTBREAK INVESTIGATION (ECDC)
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1. (a) Identify and confirm outbreak: (b) convene team

2. Confirm diagnosis 

3. Case definition 

4. Case finding

5. Descriptive epidemiology (person, place, and time)

6. Hypothesis generation (interview selected cases)

7. Hypothesis testing (I) - case-control or cohort study 
(analytical epidemiology)

8. Hypothesis testing (II) - other studies (microbiological, 
environmental, trace-back)

9. Inform risk managers, advise on control measures

10. Disseminate findings, evaluate.

1 – 10 always in 

collaboration with local

team!



BASIC: THE NEED OF GOOD DATASYSTEMS

The CPO/AMR outbreak database KURS

 Coordinated Outbreak Registration in the Healthcare System   

 Improve surveillance and increase knowledge of occurrence

 Reduce the risk spread of outbreaks with CPO/AMR

 A registration tool for local and central actors that provides an overview of the 

outbreak situation in real time, both at local and central level (online in the future)

 Increase collaboration and communication across central and regional institutions 

as hospitals

 Create a greater awareness and knowledge about outbreaks of AMR among the 

various actors in Denmark

 Create secure flexible IT solutions and tools that can be continuously developed
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THE CPO OUTBREAK DATABASE

Outbreak database (still a pilot project)

Overview of CPO outbreaks incl. number of patients

Supports collaboration with the KMAs and IHEs

Supports collaboration at SSI

Reporting (DANMAP report, newsletters)

Comprehend data collection regarding AMR-outbreaks

- Future plans to include MRSA, ESBL and C. difficile

Platform for an AMR database with online access for hospitals

Understanding transmission mechanisms and risks

Trends and research
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OVERVIEW OF AN OUTBREAK

Number of patients, hospitalisation, case difinition, conclusion
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DEFINITIONS OUTBREAK AMR (DANMAP REPORT)

Verified outbreaks 

- An epidemiological link can be establish between two or more 
cases in the cluster, e.g. the patients have been at the same 
hospital ward at the same time or they live in the same 
geographical location such as a nursing home. 

Possible outbreak 

- When no epidemiological link can be establish between cases 
with the same unique genotype. 

- A possible outbreak can be reclassified as a verified outbreak, 
if new cases or information is providing an epidemiological link 
between two or more of the cases. 

Outbreak investigations of a cluster of cases is closed when no 
new cases has appeared within 6 months, but can be reopened, if 
new cases is detected in the surveillance system.
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STEP 1: AMR OUTBREAKS SSI 

Identify and confirm outbreak and convene team

- Microbiological identification 

Convene team - CPO Outbreak Team at SSI 

- Interdisciplinary collaboration at SSI (6 members)

• Weekly meetings to discuss findings and epidemiological investigation

• Activities, meetings, briefing and coordination

Local outbreak teams in hospitals (KMA and IHE)

- where SSI can take part in investigations and meetings 

National collaboration group (approx 30 - 40 members)

- With Clinical Microbiology Departments (KMA) and Infection Hygiene units 

(IHE)

• Improve and strengthen cross regional collaboration

• Regular online meetings (1 hour). Topics e.g. CPO in drains and toilets

• Knowledge sharing e.g. experiences with screening of patients
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COLLABORATION WITH REGIONS IN DENMARK

• Denmark is a small country with a strong infra structure

• We all have a central personal register number (CPR-number)

• A strong tool in data collection, combining data and research

• Protection of personal data important (secure mail communication)

• SSI provides the cross-regional overview and share information
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We have 5 Regions in Denmark (5,8 mio inh)

The regions are responsible for a.o.:

• The hospital system, general practitioners 

and medical specialists

• Regional development, incl. nature and  

environment, employment, education and 

culture

Our collaborating partners 

• The 10 clinical microbiology department 

(KMA) located at the major hospitals

• The infectious hygiene units (IHE)



STEP 2, 3 AND 4: AMR OUTBREAKS SSI 

2. Confirm diagnosis 

- AMR is a medical treatment issue, and without symptoms

3. Case definition

- Based on microbiological results

- Time, place (hospital), age, gender and residens

- Travel history and hospitalisation

- Medical history

- And other relevant characteristics

4 Case finding 

- Is conducted at the hospitals 

- Might be random (including samples from GP, unexpected hospital)

- Screening (in relation to travel, personal AMR-history, outbreaks a.o.)

- Screening requires planning, time and resources  
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http://www.andeby.dk/upload/Kvakktuelt/Artikkelbilder/lup_fingeraftryk.gif


KURS REPORT OUTBREAK WITH C. FREUNDII ST18 

Case definition outbreak Cf0001_ST18_NDM-1 KURS ID 41

• Various agents; C. freundii, E. coli, H. alvei, K. Oxytoca and K. Pneumoniae

• Defined by resistensgene blaNDM-1 including local plasmid variation

• In total, 84 cases, primarily males, age 27 – 93 (average 64.6) (2012 – 2022)

• Various types of medical conditions, high usage of antibiotics

• Mainly two involved hospitals, different departments and in different regions

• Sampling and epidemiological outbreak investigation suggest among others 

transmission from toilets and drains, and person-person transmission

• Can be controlled by intensive infection control interventions 

SSI contributes with microbiological sampling and sampling advice

Epidemiological investigations, overview and support

 Infection control advice
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STEP 5: DESCRIPTIVE EPIDEMIOLOGY 
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Including information on:

• Age and gender

• Medical conditions, diagnosis

• Medical treatment

• ….other relevant information



B

STEP 6 AND 7: HYPOTHESIS GENERATION

Hospitalisation data with patient transfer networks – the excel experience

A
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EPILINX – A TOOL FOR MAPPING PATIENT NETWORKS

Generic “base R” software tool (“Shiny” tool package)

Input: 

• Selected data based on typing (MLST/cgMLST)

• Patient hospitalization information (National Epi-LPR or local)

• Other epidemiological data (sample date, death ect..)



PATIENT TRANSFER NETWORKS – EPILINX

Patient hospitalisation information (National Epi-LPR or local data)

Other epidemiological data (sample date, date of death)

An important and strong tool in AMR-outbreak investigation

Communicated to KMA and IHE together with WGS-results
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HYPOTHESIS GENERATION A. BAUMANNII

Hospitalisation data (Epi-LPR) show direct contact in the same unit and 

very few contact to healthcare facilities in general before positive sample

Infection control inspection pointed out critical point in treatment
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A. BAUMANNII OUTBREAK - ESBJERG

cgMLSTHospitalPatients



A. BAUMANNII OUTBREAK 

Descriptive epidemiology (person, place, and time)

Epidemiological investigation with EpiLinx

Local knowledge and risk handling

One outlier case had no connection to the outbreak (travel related)
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STEP 9: CPO-OUTBREAK DANMAP REPORT
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THE UNDERSTANDING OF TRANSMISSION ROUTES
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CHALLANGES WITH AMR-OUTBREAKS

Identification of cases

- Often no symptoms of carrier status

- Identified randomly

- Patients should have been isolated

- Patients have moved or been discharged from the hospital

When and where did the transmission take place?

Who is at risk and where?

Where to intervent?

Transmission happens in another sector or hospital

Important to:

Focus on infection hygiene prevention to prevent the spread of AMR

Investigate outbreaks – learn transmission routes

Collect information and knowledge on the risk of transmission of AMR

Communicate and share information 

20



THANK YOU FOR YOUR ATTENTION

Questions and 

discussion
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Three main principles guide the prevention of CPOs 

and other multi-resistant bacteria:

• Have the bacterium diagnosed

• Ensure that the infection control guidelines are always observed

• Reduce the use of antibiotics


