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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.
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Abstract
CBJECTIVES: To quantify the diagnostic accuracy of selected inflammatery markers in addition to symptoms and signs for predicting
prieumonia and to derive a diagnostic tool.

DESIGN: Diagnostic study performed between 2007 and 2010. Participants had their history taken, underwent physica! examination and
measurement of C reactive protein (CRP) and procalcitonin in venous bloed on the day they first consutted, and underwent chest radiography
within seven days.

SETTING: Primary care centres in 12 European countries.

PARTICIPANTS: Adults presenting with acute cough.

MAIN OUTCOME MEASURES: Pneumoniz as determined by radioiogists, who were blind to all other information when they judged chest
radiographs. ’

RESULTS: Of 3106 eligible patients, 286 were excluded because of missing or inadequate chest radiographs, leaving 2820 patients (mean
age 50, 40% men) of whom 140 (5%) had pneumonia. Re-assessment of a subset of 1675 chest radicgraphs showed agreement in 94% (x
0.45, 95% confidence interval 0.36 to 0.54). Six published "symptoms and signs models” varied in their discrimination (area under receiver
operating characteristics curve (ROC) ranged from 0.55 (95% confidence interval §.50 to 0.61) to 0.71 (0.66 tc 0.76)). The optimal combination
of clinical prediction tems derived from our patients included absence of runiy nose and presence of breathlessness, crackles and diminished
breath sounds on auscultation, tachycardia, and fever, with an ROC area of 0.70 (0.65 to 0.75). Addition of CRF at the optimal cut off of >30
mg/L increased the ROC area to 0.77 (0.73 to 0.81) and improved the diagnostic classification (net reclassification improvement 28%). In the
1556 patients classified according to symptoms, signs, and CRP >30 /L as "low risk™ (<2.5%) for pneumonia, the prevalence of pneumonia
was 2%. In the 132 patients classified as "high risk” (»20%), the prevalence of pneumonia was 31%. The positive likelihood ratio of low,
intermediate, and high risk for pneumonia was 0.4, 1.2, and 8.6 respectively. Measurement of procaicitonin added no relevant additional
diagnostic information. A simplified diagnostic score based on symptoms, signs, and CRP >30 mg/L resulted in proportions of pneumenia of
0.7%, 3.8%, and 18.2% in the low, intermediate, and high risk group respectively.

CONCLUSIONS: A dlinical rule based on symptoms an}j signs to predict pneumnania in patients presenting to primary care with acute cough
performed best in patients with mild or severe clinical presentation. Addition of CRP concentration at the optimal cut off of >30 mg/L improved
diagnostic information, but measurement of procaicitonin concentration did not add clinically relevant information in this group.
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Fig 2 ROC curves of symptoms and signs and added value CRP and procaleitonin (continuous vesuits). Linear predictors
for estimated risk of pneumonia: symptoms and signs=1/(1+exp—(~3.984+0.446xbreathlessness+0.698xabsence of
runny nose+9.596xdiminished vesicular breathing+1.404xcrackles+0.961xtachycardia+0.980x temperature >37.8°C));
symptoms signs and CRP=1/(1-+exp-(—4.270+0.446xbreathlessness+0.698xabsence of ranny nose+0.596xdiminished
vesicular breathing+1.404xcrackles+o.961xtachycardia+0.980xtemperature >37.8°C+0.130x (CRP/10))); symptoms
signs and PCT=1/(1+exp-(-4.023+0.446xbreathlessness+0.698xabsence of runny nose+0.596xdiminished vesicular
breathing-+1.404xcracldes+0.961xtachycardia+0.980xtemperature >37.8+0.160x(PCTx10)))



