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CRP Point-of-care tests in patients with upper 

respiratory tract infections – Why?

1. Is CRP a valid test in patients with URTI?

2. Is there an optimal cut-point for CRP? 

3. Is there a need for CRP in patients with URTI?

4. Does CRP influence antibiotic prescribing in 

patients with RTI?

5. Did CRP influence antibiotic prescribing in 

patients participating in HAPPY AUDIT?

6. Conclusion
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Svendborg: My consultation



DENMARK

 5 million inhabitants

 7.300 Km. Coastline

 500 harbours

 406 islands
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Antibiotic treatment in general practice

 GPs are responsible for >90% of 
all prescriptions of antibiotics

 The majority of prescriptions are 
for patients with respiratory tract 
infections

 Most respiratory tract infections are 
caused by virus

 Overuse of antibiotics may lead to 
increased number of resistant 
bacteria



Etiology: Virus

Pneumonia 13%

Sinusitis 60% 

Tonsillitis 70%

Bronchitis 90%

Otitis 80%



Why are antibiotics prescribed for non-bacterial 

infections ?

 Doctors may be too busy to perform a thorough 

examination

 Doctors have no access to valid point of care tests

 A prescription can be used to terminate the 

consultation - if the GP is busy

 If doubt  - you may prescribe ”just to be safe”



Diagnostic methods for upper respiratory infections in 

general practice

 Acute Tonsillitis/pharyngitis
 Strep A 

 Acute Sinusitis
 C-Reactive Protein (CRP) 

 Acute Otitis media
 No appropriate point of care 

test is available



Validity of CRP in patients with 

acute sinusitis



Acute sinusitis

-One of the most difficult 

diagnoses in daily practice

Uncertain diagnosis results in a 

considerable overuse of



Diagnosis of acute sinusitis

 Gold standard
 CT-scan

 Sinus puncture with 
aspiration of purulent 
secretion

 culture of secretion 
with growth of 
bacteria

Daily practice

• Unspecific symptoms:
 Pain in teeth

 Unilateral maxillary pain

 Purulent nasal secretion,

 Pain at bending forward,

 Transillumination of sinus 

• Lab test:
 Increased CRP

 Increased ESR



Diagnosis of acute sinusitis

The aim is to

 Identify patients who would 

benefit from antibiotics

 Avoid unnecessary antibiotic 

treatments



CRP testing in sinusitis in general practice

 CRP and erythrocyte sedimentation rate (ESR) 
are of value to distinguish between virus and 
bacteria in patients with sinusitis* 

 Validity

 CRP (>10 mg/l):
 Likelihood ratio: 1.8 (Hansen et al 1995)

 ESR (male>10, women>20): 
 Likelihood ratio: 1.7 (Lindbaek et al, 1996)

 Likelihood ratio: 2.9 (Hansen et al 1995)

*Dahler-Eriksen: The use of CRP, clinical organizational and economical aspects (dissertation, University of Aarhus, 1999)

*Hansen JG et al Predicting acute maxillary sinusitis in a general practice population. BMJ 1995; 311: 233-236 



Is there an optimal cut-point for CRP in 

patients with Acute Sinusitis?



Cut point for CRP, true and false values

Cut point: Moderate sensitivity 

and specificity

Virus Bacteria

10 50 CRP25

TN TP

FPFN



Cut point for CRP, true and false values

Virus Bacteria

10 50 CRP25

Increased sensitivity



Cut point for CRP, true and false values

Virus Bacteria

10 50 CRP25

Increased specificity



Validity of CRP in patients with Sinusitis

 Predictive values:

 Cut-point 10mg/l

 PV pos 0.68

 PV neg 0.66

 Cut point 25mg/l

 PV pos 0.73

 PV neg 0.59

 Cut point 50mg/l

 PV pos 0.79

 PV neg 0.54

 Sensitivity and specificity:

 Cut-point 10mg/l

 Sensitivity 73%

 Specificity 60%

 Cut point 25mg/l

 Sensitivity 52%

 Specificity 77%

 Cut point 50mg/l

 Sensitivity 33%

 Specificity 89%

Ref: Hansen et al Predicting acute maxillary sinusitis in a general 

practice population, BMJ 1995: 233-5



Jens Georg Hansen et al:

Predicting acute maxillary sinusitis in a general practice population 
BMJ 1995;311:233-236 (22 July) 

 Objective: To evaluate the diagnostic value of symptoms, signs, erythrocyte sedimentation rate, and C 

reactive protein for acute maxillary sinusitis. 

Design: Prospective cohort study. 

Setting: Danish general practice in cooperation with the otorhinolaryngology and neuroradiology 

department at Aalborg County Hospital. 

Subjects: 174 patients aged 18-65 years who were suspected by the general practitioner of having acute 

maxillary sinusitis. 

Main outcome measure: The independent association of symptoms, signs, erythrocyte sedimentation 

rate, and concentration of C reactive protein in patients with acute maxillary sinusitis defined as purulent or 

mucopurulent antral aspirate. 

Results: Only raised erythrocyte sedimentation rate (P=0.01) and raised C reactive protein (P=0.007) were 

found to be independently associated with a diagnosis of acute maxillary sinusitis. The combination of the 

two variables had a sensitivity of 0.82 and a specificity of 0.57. 

 Conclusion: 

 Low diagnostic value of symptoms and signs 

 A raised value of CRP is a better basis for deciding to give 

antibiotics than a clinical examination 



Hansen JG et al: APMIS 2009



Consequence of CRP testing in patients with Acute 

Sinusitis

 CRP < 10: Most probably Virus

 CRP > 50: Most probably Bacteria

 0-10 mg/l
 Low probability of a bacterial infection

 Follow the patient without antibiotics

 New CRP within 1-2 days

 10-50 mg/l
 Grey zone, the consequence depends on the clinical condition

 Expectation without antibiotics

 New CRP after 1-2 days

 Antibiotic prescription if increased CRP

 >50 mg/l
 High probability of a bacterial infection

 Antibiotic prescription

 Control the patient after a few days

 New CRP to control the effect of treatment



Receiver Operating Curve (ROC) and test validity

 Classification of the 

accuracy of a diagnostic 

test:

 Area under the curve:

 0.9-1.0 = excellent (A) 

 0.8-0.9 = good (B) 

 0.7-0.8 = fair (C) 

 0.6-0.7 = poor (D) 

 0.5-0.6 = fail (F)

LRTI

URTI



Is there really a need for CRP 

measurement  in patients with upper 

respiratory tract infections?



General practitioners a busy people that need valid tests to 

distinguish between viral and bacterial infections



What do patients with respiratory infections want from 

the GP ?

 Doctors are highly influenced by patients demand.

 Testing and Prescribing are ways of showing the patient that the 
GP understands the patient’s problem and is willing to help

 Do patients with RTI expect the doctor to prescribe antibiotics?

 Nordic countries: Infrequently 

 Southern European countries: Frequently

 Slovakia?

 Do patients with RTI expect the doctor to perform a point of care test?

 Nordic countries: Frequently – too frequently?

 Southern Europe: Generally, no access to POC tests

 Slovakia?



Antibiotics: “one of the most uncomfortable prescribing 
decisions general practitioners make”

Bradley CP. BMJ 1992; 304:294–296



Use of point of care tests in patients 

with respiratory tract infections in DK.
No test

58%

Other test

7%

CRP

13% Strep A

20%

No information

2%



CRP in general practice in Denmark

 CRP was introduced in 

general practice in 

Denmark about 10 years 

ago

 Today more than 3/4 of 

GPs have implemented 

the test in practice

Practices 

not using 

CRP

23%

Practices 

using CRP

77%

*Dahler-Eriksen: The use of CRP, clinical organizational and economical aspects (dissertation, University of Aarhus, 1999)



Diagnostic tests according to focus
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Use of CRP in Danish general practice

NycoCard CRP Orion QuikRead CRPAxis-Shield Afinion



Measurement of CRP in general practice 

-Does it influence the use of antibiotics?



British Journal of General Practice, august 2004



Treatment of sinusitis in relation to 

performing of CRP
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Choice of antibiotics for sinusitis in 

relation to practice use of CRP

Practices not using CRP

V Penicillin

47%

Macrolides

16%

Broadspectrum 

Penicillin

9%

Tetracyclin

3%

Other

3%

No antibiotic

22%

Practices using CRP

V Penicillin

40%

Macrolides

10%Tetracyclin

0%

Other

3%

No antibiotic

41%

Broadspectrum 

Penicillin

6%



Treatment of sinusitis in relation to the 

result of CRP
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Odds ratio Confidence interval

Patient age 1.01 1.00-1.02

Patient sex 1.02 0.80-1.30

Practice with access to CRP 0.43* 0.33-0.58

Number of listed patients 1.00 0.99-1.01

Number of years working in 

practice

1.0 1.00-1.00

Type of practice (solo/group) 1.41* 1.12-1.77

Workload in practice 0.92 0.81-1.11

Logistic regression relating practice characteristics to prescribing of antibiotics for 

patients with sinusitis



Lesson learnt

 Implementing CRP test in 
general practice may lead to a 
reduction in antibiotic 
prescribing for patients with 
sinusitis

 The chance of avoiding 
antibiotics in a practice with 
access to CRP is double as high 
as the chance in a practice 
without access to CRP





Percentage of consultations with antibiotic prescribing in relation to 

focus for infection
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Global perspectives by implementing 

laboratory test for patients with RTI in general 

practice

 Will GPs be better to 

distinguish between bacterial 

and viral infections?

 Will inappropriate antibiotic 

prescriptions be reduced?





Ref: ECDC
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www.happyaudit.org Health Alliance for Prudent Prescribing, Yield 
And Use of anti-microbial Drugs In the Treatment 
of Respiratory Tract Infections

http://www.happyaudit.org/


HAPPY AUDIT

Objective

 to reduce the occurrence of bacterial resistance

 by reducing prescribing of unnecessary antibiotics 

for respiratory tract infections 

 by improving the use of appropriate antibiotics in 

suspected bacterial infections

 by improving the quality of diagnostic procedures 

for RTIs in general practice



102

77

309

39

31

60

- Nordic region

- Denmark 102 GPs

- Sweden 77 GPs

- Balticum region

- Lithuania 31 GPs

- Kaliningrad 39 GPs

- Region Hispano-America: 

- Spain 309 GPs

- Argentina 60GPs

- TOTAL 618 GPs



Kaliningrad



PLANNING/
PILOT PROJECT
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The Audit circle:



Intervention material for professionals

 Reports with aggregated and 

individual results based on 1. 

registration

 Happy Audit Guidelines

 Laboratory tests and instructions



Respiratory 

infections in general 

practice 

Results from

6 countries

Reports in national 

language including 

individual results were sent 

to all paticipating GPs 

Reports



My Practice 

Reports: Individual results



My Practice My Practice 

Reports: Individual results



Guidelines



Guidelines



Intervention material for Patients

 Brochures about Respiratory Tract Infections

 Posters in doctors waiting rooms



Brochures



Posters



Number of doctors
Number of patients

registered

Number of patients treated 

with antibiotics

2008 2009 2008 2009 2008 2009

Argentina 60 48 4374 3641 1780 (41%) 1170(32%)

Denmark 102 78 3904 3706 1351 (35%) 1185 (32%)

Lithauen 31 28 2706 1976 1152 (43%) 468 (24%)

Russia 39 37 3685 3284 1215 (33%) 481 (15%)

Spain 309 281 16751 12760 4675 (28%) 2530 (20%)

Sweden 77 39 1853 895 764 (41%) 333 (37%)

Total 618 511 33273 26262 10937 (33%) 9669 (24%)



Antibiotics
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12. Strep A positiv

13. Strep A negativ

14. CRP målt

15. Røntgen af thorax positiv

16. Røntgen af thorax negativ

17. Ingen af førnævnte

12. Strep A positive

13. Strep A negative

14. CRP (mg/l)

15. X-ray of thorax positive

16. X-ray of thorax negative

17. None of the above



What was the effect of 

introducing POC tests on the 

use of antibiotics?



+POC

-POC

No intervention



HAPPY AUDIT intervention in Spain:
Influence of antibiotic prescribing for all RTIs

 Intervention including 

the introduction of POC 

testing

 Reduction in antibiotic 

prescribing: 36.4%

 Intervention without the 

introduction of POC 

testing

 Reduction in antibiotic 

prescribing: 8.3% 



HAPPY AUDIT intervention in Spain:
Influence of antibiotic prescribing for acute bronchitis

 Intervention including 

the introduction of POC 

testing

 Reduction in antibiotic 

prescribing: 51.5%

 Intervention without the 

introduction of POC 

testing

 Reduction in antibiotic 

prescribing: 14.4% 







Conclusions I
Use of CRP testing in Primary care

 CRP rapid-testing is of value in general 
practice

 Main indication areas in RTIs
 Sinusitis – validity moderate

 Lower RTI – validity high

 The result should always be interpreted 
in combination with a clinical evaluation

 No specific defined cut-off point

 Serial measurement is sometimes of 
great value



Conclusions II
Use of CRP testing in Primary care

CRP testing in general practice 

helps the GP to avoid inappropriate 

prescribing of antibiotics

 It leads to a considerable reduction 

in antibiotic use



”The more you use it,
- the faster you lose it”

Burke JP, Lancet 1995;345:977



CRP 

Possible disadvantages



Medicalising effect of POC-testing?




