Preserving the Power of Antibiotics®

Case Study
C-reactive protein (CRP) to better target antibiotic prescription in
patients presenting with lower respiratory tract infection
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Case presentation

A man in his late 40s presented with an acute cough. He had been feeling sick for the past three
weeks. He produces green sputum and sometimes experiences shortness of breath, for example when
riding his bicycle. He is asking for an antibiotic, because a neighbour who was coughing for a few
weeks turned out to have a pneumonia. On examination, his body temperature is 37.8°C, his heart
frequency 90 beats per minute and his respiratory rate is 22 breaths per minute. Auscultation of the
lungs reveals some diffuse wheezes and clear rhonchi on one side.

Investigations
A point-of-care CRP test was performed and showed a CRP level of 18 mg/L (upper limit of normal

10 mg/L).

Treatment

After exploring the patients’ expectations, the GP used the CRP test result to discuss the low risk of
pneumonia. The patient agreed on not having antibiotics prescribed, was educated on the expected
course of the disease and received instructions for re-consultation. Satisfied and reassured, this patient
returned home.
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Background

In every patient presenting with acute cough or other signs of lower respiratory tract infection (LRTI)
in primary care, general practitioners (GPs) have to judge whether it concerns a self-limiting
condition, or a pneumonia for which antibiotic treatment and follow-up are indicated. Several studies
have showed that differentiation between pneumonia and other causes of LRTI based on clinical items
alone is difficult.” Chest radiography is considered the gold standard for diagnosing pneumonia,** but
not feasible to perform on all patients presenting with LRTI. In most cases the initial approach
therefore involves empirical therapy with antibiotics. Diagnostic uncertainty as well as patients’
expectations and satisfaction enhance unjustified antibiotic prescriptions in primary care.*® Early
markers for guiding GPs in identifying patients in whom antibiotics are indicated are therefore
needed. A suggested diagnostic approach is the use of a point-of-care test to determine C-reactive
protein (CRP).%®

CRP is an acute phase protein produced in the liver. Increased production of this protein is triggered
by cytokines released by infection or tissue damage.’ The serum concentration is usually below 10
mg/L, but can increase to >500 mg/L within a few days in cases of severe infection.’ The CRP level is
clearly associated with the probability of pneumonia®*® and this blood marker was shown to be
superior to signs and symptoms for diagnosing pneumonia.” However, this diagnostic test is useful as
an adjunct to clinical judgment only when its results can significantly increase diagnostic accuracy for
identifying pneumonia. In addition to the GP’s clinical judgment, the diagnostic value of a CRP test
has shown to be limited in those patients where the GP is already expecting a low or high risk for
pneumonia.’’ In the majority of patients however, the GP remains in diagnostic doubt after having
taken history and physical examination. In all these patients, CRP has proven to be helpful, especially
in reducing the probability of pneumonia.* Besides, GPs’ antibiotic prescription rates were reduced
by CRP-guided LRTI management.? GPs like CRP as an educational tool, which empowers them to
explain to patients why antibiotics are generally unnecessary.

Several European guidelines on management of LRTI have incorporated the use of a CRP point-of-
care test in the diagnostic process. A CRP level below 20 indicates a low risk of pneumonia, making
antibiotic treatment unnecessary. High CRP levels (>100mg/L) indicate an increased likelihood of
pneumonia, and antibiotic prescription is recommended.* In the patient case described above, a CRP
test helped the GP to refrain from antibiotic prescription while maintaining the patient’s confidence.

Discussion

This case-report demonstrates the novel European approach to the use of CRP to guide GPs in
identifying pneumonia and enhancing targeted antibiotic treatment in primary care patients with acute
cough. The diagnostic value of CRP in primary care children with LRTI has not yet been reported, but
several research groups are now investigating this application.

It should be taken into account that, although prices per test are limited in the EU, acquisition of a
CRP device can be costly for general practice. As an alternative, communication skills training can
afford a less expensive, but equally effective option for reducing antibiotic prescription.** Another
concern with CRP is the possibility of medicalisation—patients returning with LRTI complaints to
have their CRP re-measured. This could increase both health care costs, as well as demands on GPs to
educate their patients.

Copyright © 2014 the Alliance for the Prudent Use of Antibiotics (APUA) 120001824-01 02/15



It should also be remembered that CRP is a non-specific marker of inflammation, and therefore, is
subject to the influence of other factors. High values can be found in other diseases, such as
pulmonary embolism, myocardial infarction, malignancies or simultaneous infections elsewhere (e.g.
erysipelas).” Additionally, a normal value may be observed early in an illness episode, before the
acute-phase response has been mounted.”® Thus, CRP should always be interpreted in combination
with the clinical assessment.

Learning Points

» The CRP test can help to reduce diagnostic uncertainty in patients presenting with acute cough,
resulting in targeted antibiotic treatment.

» Ahigh CRP level (>100 mg/L) can indicate a severe bacterial infection, e.g., pneumonia.

Antibiotic treatment can usually be avoided when the CRP value is low (<20-30 mg/L).

» The CRP test can be used as an additional tool to convince adult patients to refrain from antibiotic
prescription.

References

1. Graffelman, A.W., le S, Cessie., Knuistingh, N.A. et al. (2007) Can history and exam alone reliably
predict pneumonia? J Fam Pract. 56:465-70.

2. Metlay, J.P., Fine, M.J. (2003) Testing strategies in the initial management of patients with
community-acquired pneumonia. Ann Intern Med. 138(2):109-118.

3. Woodhead, M., Blasi, F., Ewig, S. et al. (2005) Guidelines for the management of adult lower
respiratory tract infections. Eur Respir J. 26:1138-80.

4. Butler, C.C., Rollnick, S., Pill, R. et al. (1998) Understanding the culture of prescribing: qualitative
study of general practitioners' and patients' perceptions of antibiotics for sore throats. Brit Med J.
317:637-42.

5. Coenen, S., Michiels, B., Renard, D. et al. (2006) Antibiotic prescribing for acute cough: the effect
of perceived patient demand. Br J Gen Pract. 56:183-90.

6. Flanders, S.A., Stein, J., Shochat, G. et al. (2004) Performance of a bedside C-reactive protein test
in the diagnosis of community-acquired pneumonia in adults with acute cough. Am J Med. 116:529-
35.

7. Hopstaken, R.M., Muris, J.W., Knottnerus, J.A. et al. (2003) Contributions of symptoms, signs,
erythrocyte sedimentation rate, and C-reactive protein to a diagnosis of pneumonia in acute lower
respiratory tract infection. Br J Gen Pract. 53:358-64.

8. Cals, J.W., Butler, C.C., Hopstaken, R.M. et al. (2009) Effect of point-of-care testing for C-reactive
protein and training in communication skills on antibiotic use in lower respiratory tract infections:
cluster randomised trial. Brit Med J. 338:b1374.

Copyright © 2014 the Alliance for the Prudent Use of Antibiotics (APUA) 120001824-01 02/15



9. Black, S., Kushner, 1., Samols, D. (2004) C-reactive Protein. J Biol Chem. 279:487-90.

10. Almirall, J., Bolibar, 1., Toran, P. et al. (2004) Contribution of C-reactive protein to the diagnosis
and assessment of severity of community-acquired pneumonia. Chest. 125:1335-42.

11. van Vugt, S.F., Broekhuizen, B.D.L., Lammens, C. et al. (2013) Use of serum C-reactive protein
and procalcitonin concentrations in addition to symptoms and signs to predict pneumonia in patients
presenting to primary care with acute cough: diagnostic study. Brit Med J. 346:f2450.

12. Wood, F., Brookes-Howell, L., Hood, K. et al. (2011) A multi-country qualitative study of
clinicians' and patients' views on point-of-care tests for lower respiratory tract infection. Fam Pract.
28:661-9.

13. Verheij, ThJM, Hopstaken, R.M., Prins, J.M. et al. (2011) NHG standaard Acuut Hoesten.
Huisarts Wet. 54(2):68-92.

14. Cals, J.W., Ament, A.J., Hood, K. et al. (2011) C-reactive protein point-of-care testing and
physician communication skills training for lower respiratory tract infections in general practice:
economic evaluation of a cluster randomized trial. J Eval Clin Pract. 17:1059-69.

15. Pepys, M.B., Hirschfield, G.M. (2003) C-reactive protein: a critical update. J Clin Invest.
111:1805-12.

16. Melbye, H., Hvidsten, D., Holm, A. et al. (2004) The course of C-reactive protein response in
untreated upper respiratory tract infection. Br J Gen Pract. 54:653-8.

Copyright © 2014 the Alliance for the Prudent Use of Antibiotics (APUA) 120001824-01 02/15



