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NATIONAL SUCCESS STORIES  - DENMARK

• Approx. 15 million consultations per 
year

• Approx. 3 million consultations due to 
RTI per year

– The majority of consultations due to 
RTI include a POC-CRP test

• A total of 1.5 - 2 million POC-CRP tests 
per year

DENMARK:  5.9 MILLION INHABITANTS
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Facts and Figures
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NATIONAL SUCCESS STORIES  - DENMARK
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CRP testing in patients with RTI in General Practice
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NATIONAL SUCCESS STORIES  - DENMARK

Suspicion of Upper RTI:

• Acute Rhino-sinusitis: √

• Acute tonsillitis: no (use StrepA)

• Acute otitis: no (no POC test)

Suspicion of Lower RTI

– Acute Bronchitis √

– Pneumonia √

– COPD √

• Suspicion of upper UTI √

5

When are GPs recommended 
to perform CRP testing?
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NATIONAL SUCCESS STORIES  - DENMARK

• 143 GPs
• 7813 Patients with RTI

4617 Patients (59%) had a CRP test

• CRP>20: >25% got antibiotics
• CRP>40: >50% got antibiotics
• CRP >50: >75% got antibiotics

(BJGP 2021)
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Data collection from GPs 
winter 2017-2018
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NATIONAL SUCCESS STORIES  - DENMARK
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CRP levels and antibiotic prescribing in Danish 
General Practice
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N AT I O N A L  S U C C E S S  S TO R I E S  - D E N M A R K
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Increasing number of CRP tests in Danish Primary Care, 2000-2021 

15 years to reach “maturity”
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CRP tests in Denmark
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NATIONAL SUCCESS STORIES  - DENMARK
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25% Reduction in consumption of antibiotics in Primary 
care 2011-2020
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NATIONAL SUCCESS STORIES  - DENMARK
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Pneumococci resistance in Europe 2020
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From: Emerging Infectious Diseases 2004;19(3):514

Linear correlation

between antibiotic

use and resistance

NATIONAL SUCCESS STORIES  - DENMARK
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Consumptions of antibiotics and antibiotic resistance 
in Europe
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NATIONAL SUCCESS STORIES  - DENMARK

How did it come about, that CRP was widely 
adopted?

• Scientific evidence convinced opinion leaders about 
the efficacy of CRP to reduce overuse of antibiotics 
and opinion leaders influenced the medical 
scientific societies:

• Danish College of GPs published national guidelines 
that recommend GPs to perform CRP in patients 
with RTI (sinusitis and lower RTI) before making a 
decision to prescribe or not to prescribe antibiotics 

DENMARK: FACILITATORS
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The journey to widespread adoption and mature use
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NATIONAL SUCCESS STORIES  - DENMARK

How did it come about, that CRP was widely 
adopted?

• Danish Regions facilitated quality improvement 
programmes based on Audit and feedback on 
diagnostics and antibiotic use.  

• The quality intervention programme was 
organised by Audit Project Odense (APO) and 
focussed on:

– The diagnostic process 

• Symptoms, Signs, POC test (Strep A, CRP)

– The decision to prescribe antibiotic or not

– The choice of antibiotic

DENMARK: FACILITATORS
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The journey to widespread adoption and mature use
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NATIONAL SUCCESS STORIES  - DENMARK

How did it come about, that CRP was widely adopted?

• The agreement between the regions and the Danish General Practice 
organisation (PLO) includes a fee for service that gives economic 
incentive for GPs to perform CRP

– As a result of this, most patients with RTI expect GPs to perform a 
POC test in the consultation before making a decision about 
antibiotic prescribing

• Danish patients are well informed about the risk of AMR.

– Many patients prefer a test instead of unnecessary antibiotic 
prescribing

– CRP makes it easy to explain patients when antibiotics are not 
needed

DENMARK: FACILITATORS
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The journey to widespread adoption and mature use
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NATIONAL SUCCESS STORIES  - DENMARK

What were the barriers and pitfalls to implementation 
and how were they overcome?

• Time constraints: Many consultations per day and 
limited time to perform tests in a busy practice

– It is Quick-and-easy just to prescribe..

– Not sufficient time allocated for testing, analysing 
and informing patients about POC results 

• Risk of over-diagnostics and over-treatment 

• Risk of reduced self-care.

– “I need to be tested asap to see if I need antibiotics”

DENMARK: BARRIERS AND PITFALLS
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The journey to widespread adoption and mature use
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NATIONAL SUCCESS STORIES  - DENMARK

• Patients with RTIs:

• Consider to supplement the clinical examination with a 
CRP POC test to support and improve the final decision:

– No antibiotics

– Yes, antibiotic prescribing

• Perform CRP when needed and let the patient wait in 
practice until the result is available (or call back later)

• Allocate sufficient time to give the patient information 
about CRP result and the interpretation/consequences. 

DENMARK: > 20 YEARS WITH CRP TESTING  - WHAT IS BEST PRACTICE OVER THE YEARS
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The journey to widespread adoption and mature use
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CRP POCT AS A CATALYST FOR ANTIBIOTIC STEWARDSHIP IN PRIMARY 
CARE - FROM NATIONAL SUCCESS STORIES TO EUROPE -WIDE ACTION
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NATIONAL SUCCESS STORIES  - SWITZERLAND

4.5 million packages of 
antibiotics per year 

(3.9 million households)

|    22

Antibiotic Consumption in Switzerland
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Swiss Antibiotic Resistance Report 2022



NATIONAL SUCCESS STORIES  - SWITZERLAND
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Antibiotic Consumption in Switzerland

Antibiotic Stewardship Conference

Anresis.ch



NATIONAL SUCCESS STORIES  - SWITZERLAND

• CRP POCT is in use for many years in Switzerland

• 2012: >2.000 CRP POCT devices have already participated in the external quality controls

• Today CRP POCT: widely implemented in Primary Care & Walk-in clinics 

• About 80% of Primary Care Practices have a point of care laboratory (≈ 7500)

• Each point of care lab performs an average of 570 CRP tests per year: ≈ 4.275.000 CRP POCT / year

• Various devices available. CRP alone or in combination with White Cell Count

• Purchase and maintenance depends on the provider

|    24

CRP Point-of-Care testing in Switzerland

Antibiotic Stewardship Conference



NATIONAL SUCCESS STORIES  - SWITZERLAND

• Reimbursed: about 14.2 CHF at point of care (10 CHF at laboratory)

• Prerequisites for reimbursement:

– The practice participates in external quality controls

– The doctor holds a "practice laboratory" certificate
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Reimbursement

Antibiotic Stewardship Conference



NATIONAL SUCCESS STORIES  - SWITZERLAND

• CRP POCT is used in adults and children with 

acute infections. 
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Practical Implementation

Antibiotic Stewardship Conference

“ Most GPs (92–98%) selected CRP-POCT alone or 

combined with other diagnostics. “



NATIONAL SUCCESS STORIES  - SWITZERLAND

• CRP POCT is used in adults and children with acute infections.

• Devices are operated by medical assistants, nurses. Part of training. 

• Patient’s experience depends on the internal organization of the practice and the workload. 

– CRP POCT is done after the initial examination 

– Patient wait while next patient is in the room for results to be ready.
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Practical Implementation

Antibiotic Stewardship Conference
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PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  

What happens in a Norwegian GP-office when  a coughing man is visiting?

NORWAY
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Facts and Figures
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PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  

• After a clinical examination the 
GP usually orders a CRP test

• 10 minutes later, after a next 
patient, the CRP result is ready, 
and the consultation with the 
coughing man continues

NORWAY
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Facts and Figures
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PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  

General practice offices

15 mill. consultations each year (2019) -

2.5 mill. CRP tests (16% of all consultations)

1.33 mill. respiratory tract infection (RTI) related consultations

0.8 million CRP tests (60%)

Out of hour/emergency clinics

1.3 million consultations each year

0.5 million CRP tests (38%)

NORWAY   (5 MILL. INHABITANTS)
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Facts and Figures
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PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  

Before 1989: 

only in hospital (Serum-CRP)

1989: 

Nycocard CRP (semi-quantitative) whole blood test was
developed

2000:

Nycocard CRP (quantitative) was launched and evaluated
in Norway

2005: 

Afinion CRP (quantitative), the most used test in 
Norwegian primary care, used in 14% of consultations
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CRP history in Norway
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PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  

NORWAY

|    33

Increased use between 2006 and 2015

Antibiotic Stewardship ConferenceLarsen et al. SJPHC 2022

60% of RTI 
consultation
s

70% of RTI 
consultation
s



PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  

Around 1992:

costs attached to CRP-testing became reimbursed, in the same way as ECG, microscopy for Candida, 
etc.

In 2022:

the reimbursement is 109 NOK (10 Euro):

− the state insurance pays 49 NOK, 

− the patient pays 59 NOK. 
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Reimbursement
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NORWAY



PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  
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The use of antibiotics has dropped

Antibiotic Stewardship ConferenceNORM/NORM-VET 2021

NORWAY



PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  
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Resistance rates in Norway are stable and low

Antibiotic Stewardship Conference

NORM



PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  

Pneumonia

• CRP almost always raised in bacterial
pneumonia (> 100 mg/L)

• Often > 200 mg/L if severe pneumonia

• CRP values between 50 and 150 mg/l is 
frequently seen in viral or atypical
pneumonia, but also in influenza and 
acute bronchitis on day 2-5
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CRP and Norwegian guidelines on antibiotics 
in primary care

Antibiotic Stewardship Conference

COPD EXACERBATION

• Avoid antibiotics when there is no 
increased purulence and CRP <40 mg/L

The Directorate of Health



PANEL  INTERAC TION - NATIONAL SUCCESS STORIES  

• The Norwegian and Swedish GPs 
applied CRP POC test in 73% 
(372/503) of their patients: 

− 35% were treated with 
antibiotics

• Among 300 patients in the same 
study from Wales no CRP POC test 
done: 

− 70% were treated with 
antibiotics
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Great impact of CRP values on antibiotic prescribing 

Antibiotic Stewardship ConferenceJakobsen KA et al. Scand J Prim Health Care 2010; 28:229-36

OBSERVATIONAL EUROPEAN STUDY OF PATIENTS WITH ACUTE COUGH, 2010

Antibiotics prescribed in % by CRP value
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Rogier Hopstaken MD PhD, The Netherlands

NATIONAL SUCCESS STORIES  – THE NETHERLANDS

EVIDENCE INTO ROUTINE PRACTICE
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CRP POCT – The Netherlands case
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NATIONAL SUCCESS STORIES  – THE NETHERLANDS
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Role of CRP POCT
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C-reactive protein

• Strongest predictor of pneumonia

• CRP<20 mg/l excludes pneumonia

• Adds to history/physical exam

• POCT to change management 

Hopstaken BJGP 2003

Minnaard CMAJ 2017



NATIONAL SUCCESS STORIES  – THE NETHERLANDS

Guidelines for Acute Cough, Dutch College of GPs
Figure: Flowchart management for respiratory tract infections 

Uncomplicated respiratory 
infection

Additional investigations 
not required 

Clinical picture decisive 

➢Prescribe antibiotic if high risk for 
complicated course* 

20-100mg/l

CRP POCT

Moderately ill patient

Additional investigations 
not required

Seriously ill patient

Complicated respiratory infection
(suspected pneumonia)*

History and physical examination 

<20mg/l >100mg/l

High risk of pneumonia

➢Prescribe an antibiotic 

Uncomplicated respiratory 
infection

➢Provide information 
➢Antibiotic not prescribed

|    42Antibiotic Stewardship Conference



CRP Enhanced consultation skills

• Strongest predictor of pneumonia

• CRP<20 mg/l excludes pneumonia

• Adds to history and physical examination

• POCT is necessary to change management 

• Simulated patients

• Context-rich training 

• Combination of general and LRTI items

→ Competence ++    → Performance?
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NATIONAL SUCCESS STORIES  – THE NETHERLANDS
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The Netherlands case

Antibiotic Stewardship Conference

< 20 Very low probability of pneumonia

20 – 50 Low probability of pneumonia

50 – 100 Clear infection

most probably acute bronchitis, possibly pneumonia

> 100 Serious infection

consider pneumonia

Add CRP to history and physical exam

70%

5%

25%

Proportion

patients

• e-learning

• implementation studies

• public discussions

• reimbursement

• guidelines

• involvement laboratories

X

Hopstaken BJGP 2003



NATIONAL SUCCESS STORIES  – THE NETHERLANDS

‘Every test at the point of care’

Many definitions… 

Shepard; Practical guide to global POCT 2016

‘Process of indication, preparation, execution, communication, interpretation and follow-up of a laboratory test by
a health care professional during a consultation with the patient’.

Hopstaken; Guideline POCT in general practice (Dutch); NHG-NVKC-NVMM-SAN; 2015

Point-of-care test

A point-of-care test in family practice is a test to support clinical decision-making, which is performed by a qualified 
member of the practice staff nearby the patient and on any part of the patient’s body or its derivatives, during or 
very close to the time of consultation, to help the patient and physician to decide upon the best suited approach, 
and of which the results should be known at the time of the clinical decision-making.

Schols; Fam Pract 2018
|    45

What is point-of-care testing?

Antibiotic Stewardship Conference



NATIONAL SUCCESS STORIES  – THE NETHERLANDS

Quality-assured POCT in general practice

Keypoints Guideline POCT in general practice

• Knowledge/EBM

• Quality

• Collaboration

• ISO 15189, ISO 22870

• General practice (loose) norms

|    46Antibiotic Stewardship Conference



NATIONAL SUCCESS STORIES  – THE NETHERLANDS

POCT process in our 400 primary care sites 

Minnaard Scand J Clin Lab Invest 2013

Minnaard Scand J Clin Lab Invest 2015

|    47Antibiotic Stewardship Conference



NATIONAL SUCCESS STORIES  – THE NETHERLANDS

69% 69%

24% 25%

7% 8%

227  CRP  POC TESTS  RCT  
CA LS  2009

253,551  CRP  POC TESTS  SHL  
2015-2019

CRP <20 mg/l CRP 20-100 mg/l CRP >100 mg/l

2010-2020

No signals of overtesting

2-3 tests per week per GP

CRP categories in RCT vs. routine care

|    48Antibiotic Stewardship Conference



NATIONAL SUCCESS STORIES  – THE NETHERLANDS
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CRP POCT = routine care

Antibiotic Stewardship Conference

Conny Helder

Minister of Health, The Netherlands

'CRP point-of-care testing has contributed  a lot to the 

care of our patients in the Netherlands. 

We highly recommend to follow our example, and to 

start building this innovative case to improve care in 

your country.

Dr. Hopstaken and others will be happy to help out.' 
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Antibiotic Stewardship Conference |    50



Antibiotic Stewardship Conference |    51

CRP POCT AS A CATALYST FOR ANTIBIOTIC STEWARDSHIP IN PRIMARY
CARE - FROM NATIONAL SUCCESS STORIES TO EUROPE-WIDE ACTION
PANEL INTERACTION

PROF. LARS BJERRUM
UNIVERSITY OF COPENHAGEN

DR. ANDREAS PLATE
UNIVERSITY OF ZURICH

PROF. HASSE MELBYE
THE ARCTIC UNIVERSITY OF NORWAY

PROF. ROGIER HOPSTAKEN
PRIMARY HEALTH CARE CENTER HAPERT EN HOOGELOON, 
STAR-SHL DIAGNOSTIC


	Slide 1: Panel Interaction Norway, Denmark, Switzerland, Netherlands
	Slide 2: Panel Interaction Denmark
	Slide 3: Facts and Figures
	Slide 4: CRP testing in patients with RTI in General Practice
	Slide 5: When are GPs recommended to perform CRP testing?
	Slide 6: Data collection from GPs winter 2017-2018
	Slide 7: CRP levels and antibiotic prescribing in Danish General Practice 
	Slide 9: CRP tests in Denmark
	Slide 10: 25% Reduction in consumption of antibiotics in Primary care 2011-2020
	Slide 13: Pneumococci resistance in Europe 2020 ​
	Slide 14: Consumptions of antibiotics and antibiotic resistance in Europe  
	Slide 15: The journey to widespread adoption and mature use
	Slide 16: The journey to widespread adoption and mature use
	Slide 18: The journey to widespread adoption and mature use
	Slide 19: The journey to widespread adoption and mature use
	Slide 20: The journey to widespread adoption and mature use
	Slide 21: Panel Interaction Switzerland
	Slide 22: Antibiotic Consumption in Switzerland 
	Slide 23: Antibiotic Consumption in Switzerland​
	Slide 24: CRP Point-of-Care testing in Switzerland
	Slide 25: Reimbursement
	Slide 26: Practical Implementation 
	Slide 27: Practical Implementation 
	Slide 28: Panel Interaction Norway
	Slide 29: Facts and Figures
	Slide 30: Facts and Figures
	Slide 31: Facts and Figures
	Slide 32: CRP history in Norway
	Slide 33: Increased use between 2006 and 2015
	Slide 34: Reimbursement
	Slide 35: The use of antibiotics has dropped
	Slide 36: Resistance rates in Norway are stable and low
	Slide 37: CRP and Norwegian guidelines on antibiotics in primary care
	Slide 38: Great impact of CRP values on antibiotic prescribing 
	Slide 39: Panel Interaction The Netherlands 
	Slide 40: CRP POCT – The Netherlands case
	Slide 41: Role of CRP POCT
	Slide 42: Guidelines for Acute Cough, Dutch College of GPs
	Slide 43
	Slide 44: The Netherlands case 
	Slide 45: What is point-of-care testing?
	Slide 46: Quality-assured POCT in general practice
	Slide 47: POCT process in our 400 primary care sites  
	Slide 48: CRP categories in RCT vs. routine care
	Slide 49: CRP POCT = routine care
	Slide 50
	Slide 51

