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Study protocol significantly revised in light of variations in laboratory testing procedures. Some samples were retested following correct laboratory techniques and included in final data sets.
 Protocol involves visit 1 testing only, comparing serum and sputum procalcitonin with other markers of infection, PCR viral testing and a participant symptom score card.
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Research objectives 

Innovation funding was granted for this feasibility study to ascertain the usefulness of procalcitonin levels in sputum and blood as a marker of bacterial infection in patients admitted to Middlemore Hospital with an acute exacerbation of bronchiectasis.  In addition, the study sought to generate initial data for future studies and assess some of the practical considerations required, given that procalcitonin testing in sputum was both novel and unpublished.

As outlined above, the study identified and subsequently amended several aspects of the study design and protocol.  In particular, the laboratory testing procedures that were undertaken initially were found to be inconsistent with those proposed in the protocol.  Both the testing and protocol were amended.  As a result a number of the results were invalidated and the amendments submitted to Ethics Committee.  Some additional testing was undertaken on stored/frozen samples and compared with fresh samples, this identified that cell destruction occurs and renders the sample inappropriate for procalcitonin testing.  The revised protocol and laboratory testing procedures have informed the next study which is supported by an AMRF grant.

The data generated provided support to further grant applications investigating the clinical utility of procalcitonin (sputum compared with blood and other markers of infection) in health subjects compared with subjects with stable bronchiectasis.

AMRF:

$60,425
This study is currently recruiting participants.
Asthma Foundation:
$29,550.51
Funding returned due to AMRF funding.
Research questions:

· Is there a relationship between procalcitonin levels in sputum and blood during an acute exacerbation of bronchiectasis?

· Is there a relationship between procalcitonin levels in sputum / blood markers of inflammation and infection e.g. ESR, CRP, WCC, bacterial culture and viral PCR in sputum?

Specific research aims:

This study aimed to determine whether procalcitonin levels in sputum and blood are useful markers of bacterial infection during an exacerbation in patients with bronchiectasis. 
The primary aim was to assess whether changes in sputum procalcitonin levels are associated with changes in blood procalcitonin levels. 

The secondary aims were to assess whether sputum and blood procalcitonin levels are associated with changes in erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), white blood cell count (WCC), patient symptom scores, and the presence of bacterial or viral infection in sputum..  
Abstract 

Background:  Serum procalcitonin is a biomarker of bacterial infection, which is effective for guiding antibiotic therapy in patients with severe sepsis, pneumonia and COPD. In patients with bronchiectasis, however, serum procalcitonin levels are not elevated during acute pulmonary exacerbations. We evaluated sputum procalcitonin levels in patients with bronchiectasis.

Methods:  In this cross-sectional study, we measured serum and sputum procalcitonin levels in 15 patients admitted to hospital with an acute exacerbation of bronchiectasis. We evaluated the associations between sputum procalcitonin and serum procalcitonin level, peripheral blood white cell and neutrophil counts, ESR, CRP and symptom scores.

Results: The median sputum procalcitonin level was 2 ng/ml (range, 0.6 to 6.8 ng/ml) versus <0.5 ng/ml (range, <0.05 to 0.4 ng/ml) for serum procalcitonin. Twelve (80%) patients had a serum procalcitonin level below 0.1 ng/ml, a level associated with clinical sepsis. Sputum procalcitonin was positively associated with ESR (Spearman correlation coefficient 0.56, p=0.04) but not peripheral blood white cell or neutrophil counts, CRP or symptom scores. There was no association between sputum procalcitonin levels and the presence of bacterial or viral infection.
Conclusions: Procalcitonin levels in sputum, as compared with serum, were markedly elevated in patients with acute exacerbations of bronchiectasis.
Introduction:  This study aimed to determine whether procalcitonin levels in sputum and blood are useful markers of bacterial infection during an exacerbation in patients with bronchiectasis. 
Several studies have established the usefulness of procalcitonin levels in distinguishing bacterial infections from viral infections (Jones et al, 2007). Procalcitonin has also been shown to be an effective marker in the reduction of antibiotic therapy in different patient groups.  Nobre et al (2007) found 23% less antibiotic days in patients with sepsis guided by procalcitonin compared with a control group. In a randomised controlled trial of patients with community acquired pneumonia, Christ-Crain et al (2006) found a reduction of 55% in antibiotic days in the procalcitonin group and Stolz et al (2007) found a significant reduction in antibiotic prescription and exposure compared with standard therapy in patients with chronic obstructive pulmonary disease.

Only one study to date (Loebinger et al 2008) has investigated the use of procalcitonin in patients with bronchiectasis. This observational study, in contrast to the randomised studies, found that procalcitonin levels were generally low. This study of 38 inpatients and 63 outpatients, however, is flawed because a high proportion of patients received prophylactic antibiotics (44.7% inpatients; 39.7% outpatients). This would have reduced bacterial loads and hence could have led to spuriously low procalcitonin levels. Our study improved on this study by excluding patients who were taking prophylactic antibiotics and also documenting pre-admission medications.

No research to date has assessed the role of procalcitonin derived from sputum in bacterial infections. The benefit of this exploratory work has provided initial data to evaluate whether procalcitonin levels are higher in sputum samples than in blood, as would be expected because of the high concentration of bacteria and inflammatory cells.  It has also generated data for future studies to assess the clinical utility of sputum procalcitonin.  

Final study design and methods:  single centre, prospective study involving 15 adult patients admitted to Middlemore Hospital with an exacerbation of bronchiectasis previously confirmed on HRCT as diagnosed by the admitting physician.
Routine testing of infective markers was undertaken within 48 hours of admission.  Testing of full blood count, C-reactive protein, erythrocyte sedimentation rate and sputum for culture.  Additional testing for procalcitonin serum and sputum, viral PCR (sputum) was undertaken and a symptom score card was completed.  

Recruitment:  15 participants were recruited who met the following criteria:

1. All patients able to provide informed consent prior to participation in the study

2. Male or female patients aged ≥ 18 and ≤ 90 years
3. Patients had a diagnosis of bronchiectasis based on a previous HRCT
4. Admission to Middlemore Hospital with an exacerbation of bronchiectasis as determined by the admitting medical physician

Results:  Patients were enrolled between April 2010 and December 2010. A total of 15 patients participated in the study. In this group, 8 (53%) of the patients were female, 2 (13%) were current smokers, and 5 (33%) were ex-smokers. The mean age (SD) was 58 (20) There were 6 (40%) Caucasian and 9 (60%) Pacific participants. Antibiotics were used by 8 (53%) of patients prior to admission to hospital.
The median scores for symptoms were 4 (interquartile range, 3 to 5) for wellness, 4 (IQR, 2 to 5) for shortness of breath, 4 (IQR, 4 to 5) for sputum colour, and 3 (IQR, 3 to 5) for sputum volume.
The median sputum procalcitonin level was 2 ng/ml (range, 0.6 to 6.8 ng/ml) versus <0.05 ng/ml (range, <0.05 to 0.4 ng/ml) for serum procalcitonin. There was no overlap of the procalcitonin levels - the lowest concentration of sputum procalcitonin was higher than the maximum concentration of serum procalcitonin. Twelve out of fifteen (80%) patients had a serum procalcitonin level below 0.1 ng/ml, a level associated with clinical sepsis. 
The median (IQR) levels for ESR, CRP and white cell count were 42 (19 to 51), 26 (11 to 55) and 9 (7 to 12) respectively.

Sputum procalcitonin was positively associated with ESR (Spearman correlation coefficient 0.56, p=0.04) but not peripheral blood white cell or neutrophil counts, CRP or symptom scores. 

Normal flora was cultured from sputum from all patients and specific bacteria from 8 (53%) of patients.  Pseudomonas aeruginosa was cultured in 5 of these patients. Sputum PCR identified viral infection in 2 (13%) patients. Both had simultaneous Rhinovirus and Enterovirus infection as well as bacterial infection. There was no association between sputum procalcitonin levels and the presence of bacterial or viral infection.
Discussion:  Sputum procalcitonin levels were significantly higher than serum procalcitonin levels in patients admitted to hospital with acute exacerbations of bronchiectasis. Serum procalcitonin was an insensitive marker of sepsis in these patients. There was a correlation between sputum procalcitonin levels and ESR.
The finding of elevated sputum procalcitonin levels in bronchiectasis confirms our initial hypothesis and is a novel finding. It has potential implications for the investigation and management of patients with bronchiectasis. Further studies are required to define the sputum procalcitonin level above which clinical sepsis occurs and the repeatability of the test. We are currently undertaking such a study.

Sputum procalcitonin has the potential to be used to guide antibiotic therapy in the future. This would have potential impacts on antibiotic usage, antibiotic resistance and costs of treatment. 

Dissemination of findings: The findings have contributed to the successful application of an AMRF grant which provides funding to assess the clinical utility of procalcitonin in healthy participants compared with participants with bronchiectasis.  To date, results have been presented to the respiratory multi-disciplinary team.  Publication of the data is anticipated as soon as possible. The study results will also be presented at local, national and international meetings.
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	Invoice date
	Item
	Net cost
	GST
	Gross cost
	 

	26.02.2009
	VIDAS BRAHMS Procalcitonin (PCT) kit (60 test kit)
	1900
	237.5
	2137.5
	 

	24.09.2009
	CMDHB Laboratory testing for July 2009
	250.18
	31.27
	281.45
	 

	08.10.2009
	CMDHB Laboratory testing: for August 2009
	350.01
	43.75
	393.76
	 

	22.10.2009
	Petrol vouchers 10 x $10
	100
	 
	100
	 

	27.11.2009
	CMDHB Laboratory testing for September 2009
	630.44
	78.81
	709.25
	 

	30.12.2009
	CMDHB Laboratory testing November 2009
	1108
	138.5
	1246.5
	 

	30.11.2009
	CMDHB Laboratory testing October 2009
	2229.36
	278.7
	2508.03
	offset against original PCT kits

	31.01.2010
	CMDHB Laboratory testing December 2009
	365.89
	45.74
	411.63
	 

	11.06.2010
	CMDHB Laboratory testing May 2010
	230.47
	28.81
	259.28
	 

	20.07.2010
	CMDHB Laboratory testing June 2010 
	800
	100
	900
	 

	20.07.2010
	CMDHB Laboratory testing June 2010
	205.09
	25.64
	230.73
	 

	29.10.2010
	CMDHB Laboratory testing September 2010
	205.09
	30.76
	235.85
	 

	26.10.2010
	CMDHB Laboratory testing October 2010
	410.18
	61.53
	471.71
	increase in GST to 15%

	29.11.2010
	CMDHB Laboratory testing November 2010
	205.09
	30.76
	235.85
	 

	31.01.2011
	CMDHB Laboratory testing December 2010
	195.71
	29.36
	225.07
	 

	 
	TOTALS
	9185.51
	1161
	10346.61
	 

	 
	 
	 
	 
	2508.03
	see above

	 
	 
	 
	 
	70.00
	Credit $70 redeemed vouchers

	 
	Actual cost of lab testing/petrol vouchers/
	 
	 
	7768.58
	 

	 
	Statistical analysis - 12 hours @ $85.00
	 
	 
	1020
	 

	 
	 
	 
	 
	 
	 

	 
	TOTAL RESEARCH COSTS
	 
	 
	8788.58
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