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1.0 Abstract 

Pleural infection is a common medical problem. It may 

complicate a pneumonia or occur de novo as a ‘primary 

empyema’. Infection in the pleural space is a serious 

condition and requires timely intervention with 

intravenous anti-biotics and chest tube drainage. These 

measures are ultimately unsuccessful in 20-40% of 

patients, who go on to require a surgical approach to 

achieve the resolution of sepsis or avoid restriction of 

future lung function. The optimum timing and case 

selection for surgical intervention is not known and 

many patients are unfit for ‘curative’ procedures such 

as video assisted thoracoscopic surgery (VATS) or open 

decortications which require a general anaesthetic. 

Pleural infection carries a high mortality rate and this 

has not improved over the past two decades. 

The need for referral of patients with pleural infection 

for surgery arises from failure of adequate chest tube 

drainage. While instilling fibrinolytics into the pleural 

space to break down loculations has not been shown to 

improve success rates, many European centres use the 

simple process of pleural irrigation via a chest tube 

with physiological 0.9% sodium chloride to good effect. 

No clinical trial evidence has been published yet to 

support this treatment. 

This pilot study is a randomised controlled trial 

comparing radiological and clinical outcomes when 

saline irrigation is compared to standard care in 

patients with pleural infection.
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2.0 Lay Summary 

Pleural infection (infection between the two linings of the lung) is a 

common and serious medical condition. It frequently follows pneumonia 

although rarely occurs as a primary disease. While pleural infection can 

occur at any age, within the adult population, it is most common in the 

elderly and in patients with other diseases such as diabetes. Up to 15% of 

patients with pleural infection do not survive the episode. 

Currently, the best available primary treatment is a combination of 

antibiotics (given into a vein, usually for at least 7 days) and drainage of 

fluid/pus from the pleural space via a tube that remains in place for some 

days (a chest drain).  This treatment is not fully effective for a significant 

proportion of patients, resulting in worsening or ongoing grumbling 

infection or persistent breathlessness after the initial illness due to 

residual scarring and thickening of the lining of the lung. In these cases 

(up to 40%) patients require a surgical procedure. ‘Decortication’ 

procedures are performed by cardiothoracic surgeons under general 

anaesthetic with the aim of clearing all infected and abnormal tissue from 

the lining of the lung. The best timing and patient factors that should 

precipitate surgical referral is not established and practice amongst 

respiratory physicians varies. Surgical procedures are associated with a 

risk of serious complications and many patients with pleural infection are 

unfit for a general anaesthetic, leaving them with limited options. 

The most common cause of failure of simple treatment with antibiotics 

and a chest tube (resulting in the need for a surgical procedure) is 

inadequate drainage of thick pleural fluid (fluid in between the linings of 

the lung). This issue has been the subject of significant research which 

has told us that larger tubes and drugs (fibrinolytics) that break down 

pockets within the fluid do not improve drainage.  

There may be a simpler solution. European centres are increasingly using 

saline irrigation into chest drains in the primary treatment of pleural 

infection. Although impressive success rates, with the avoidance of the 

need to operate on most patients have been reported, there have been no 

published trials to allow extension to global clinical practice. Irrigation has 

been used post operatively in patients with pleural infection and published 

data suggests that it may reduce the need for second surgical procedures. 

Irrigation is a simple and inexpensive treatment that has not been 

associated with serious side effects. It employs 0.9% saline (commonly 

used as a physiological solution to rehydrate patients and to clean and 
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irrigate wounds) which is infused into the chest cavity via the chest drain 

every six hours to effectively wash out the pleural space and thin pleural 

fluid so it drains more easily.  

We plan to conduct a 40 patient pilot study of a randomised controlled 

trial comparing saline irrigation with standard care in the management of 

pleural infection. We will examine meaningful clinical outcome measures 

such as early markers of improvement of infection and CT scan evidence 

of improvement in pleural thickening and scarring. The pilot study data 

will allow development of a well powered multicentre trial which will also 

examine mortality as a primary outcome. Positive results would change 

clinical practice, potentially leading to reduced mortality, especially in 

those not fit enough for surgery. 

Finally, we need to find ways of selecting patients who should be referred 

for early surgical intervention and detecting those who will respond well 

to conservative treatment. A protein called Procalcitonin can be measured 

in blood or pleural fluid and has been found to be a useful early marker of 

severity and improvement in other infections. It may hold promise in 

pleural infection and will be evaluated as a component of this pilot study. 
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3.0 Background 

Pleural infection is common, with 80,000 cases occurring per year in 

the UK and USA. Incidence is recognised to be increasing1. Pleural 

infection is a serious condition, carrying a mortality rate of around 20%, 

but rising to 50% in those over 80 years of age, reflecting both the 

severity of the disease and the comorbidities which often restrict surgical 

options 2,3. 

Pleural infection most commonly follows pneumonia with translocation of 

bacteria from pulmonary infection to the pleural space and accumulation 

of pleural fluid which may become loculated, purulent (empyema) and 

associated with pleural thickening. Around 4% of empyemas occur as a 

primary pleural infection with no proceeding pneumonia. Pleural infection 

can occur at any age but is most common in children and the elderly. Risk 

factors include immunosuppression, frailty, diabetes mellitus and 

malnutrition3. 

Pleural infection (as opposed to simple parapneumonic pleural effusion) is 

conventionally diagnosed in the presence of frankly purulent pleural fluid4, 

positive pleural fluid bacterial culture (occurring in around 60% of 

cases3,5) or a pleural fluid pH ≤7.26. 

Pleural infection does not usually respond to antibiotic therapy alone 

and early chest tube drainage is also required in an attempt to avoid early 

overwhelming or persistent sepsis or longstanding breathlessness and 

lung function restriction due to residual pleural thickening. Despite this 

intervention, up to 40% patients still go on to require cardiothoracic 

surgery. Even the minimally invasive video assisted thoracsoscopy 

approach (VATS) requires a general anaesthetic and is not without 

significant risk of complications. Many patients with pleural infection are 

unfit for GA – they may be offered a ‘laying open’ procedure under local 

anaesthetic to manage sepsis but this is unpalatable for some and 

probably does not improve subsequent lung function. 

The optimum timing of and features that necessitate surgery in patients 

with pleural infection is not known and clinical practice varies7,8. Early 

referral for surgical decortication is usually precipitated by failure of chest 

tube drainage which may result from heavily loculated pleural fluid or 

viscous fluid that does not pass easily through the drain. As the avoidance 

of surgery is desirable, measures to improve the success rate of chest 

tube drainage have been the focus of previous trials. Increasing the size 

of the chest drain does not appear to have an effect 9,10. Intrapleural 
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instillation of the fibrinolytic agent, streptokinase does not improve 

outcome, probably because although it breaks down loculations, it does 

not reduce fluid viscosity8.  

Intrapleural irrigation is a process of washing the pleural space with 

a physiologically balanced solution which mixes with the infected fluid and 

reduces its viscosity to aid passage out through a small bore chest tube. 

It is a physical rather than pharmacological process and has no 

recognised serious side effects. Pleural irrigation has been used post-

operatively in patients with persistent purulent pleural fluid drainage post 

decortication. Published data suggests that it is associated with few side 

effects and may reduce re-thoracotomy rates 11. Irrigation with 0.9% 

saline is used as primary therapy for pleural infection in several European 

centres (personal communication with C. Marquette (Nice)); while there is 

anecdotal evidence of success, this practice is not yet supported by RCT 

level evidence. Pleural irrigation is not used in the UK, although small 

volume (20ml -30ml) 0.9% saline intrapleural flushes are used to 

maintain chest tube patency. Pleural irrigation has been employed for a 

few selected patients within the North Bristol Lung Centre with very 

promising results (figure 1-3). The process has proved safe and feasible.  

 

 

 

 

 

 

 

 

This proposed pilot study of a randomised controlled trial comparing 

the success rate of conservative management of pleural infection with 

saline pleural irrigation  to conservative management with standard care 

(small volume saline flushes) represents a vital step towards a well 

powered multicentre trial, the results of which are likely to have a 

significant impact on clinical practice. 

Many other questions regarding pleural infection remain 

unanswered. Accurate markers of success or failure of chest tube 

Fig 1. Chest x-ray of patient with 

right empyema (a) on day of drain 

placement. 

a 

Fig 2. Chest x-ray of same patient 

following saline pleural irrigation and 

antibiotics. Dramatic improvement in 

pleural thickening and fluid. Fig 3: Fall in serum CRP with 

intrapleural saline irrigation in the 

patient featured in fig 1 and 2.
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drainage beyond radiology and established blood tests which have low 

specificity would be useful in guiding the need for surgical referral. Serum 

Procalcitonin has shown promise in the monitoring of post operative 

patients with pleural infection and determining the length of antibiotic 

course in patients with pneumonia12. Procalcitonin (PCT) is the precursor 

of calcitonin. It is a 116 amino acid peptide with both hormone and 

cytokine like activity. Procalcitonin is sythesised by many organs and 

tissue when stimulated by cytokines (particularly IL-1β and TNF-α) 

produced in response to bacterial infection 13. Although the precise 

biological role of PCT has not been elucidated, its rapid elevation in 

response to bacterial infection and fall with resolution of infection has 

stimulated considerable interest in its clinical utility as a marker of 

successful treatment 14. A test for plasma or serum procalcitonin is 

commercially available, taking the form of a sandwich ELISA with final 

fluorescent detection (ELFA). This trial also presents the opportunity to 

validate the test in the monitoring of conservatively managed patients 

with pleural infection. 
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5.0 Research Questions 

 

1/. Is saline irrigation superior to standard care in the 
management of pleural infection as measured by early 
radiological and clinical improvement? 

 

2/. Is saline irrigation superior to standard care in the 
management of pleural infection as measured by reduction in 

the need for surgical referral? 

 

3/. Are serum and pleural fluid procalcitonin levels useful in 
monitoring the progress of patients with pleural infection and 

can they predict outcome? 

 

4/. Is procalcitonin a superior marker to serum C reactive 

protein (CRP) in this setting? 

 

5/. Does the microbiology of throat swabs taken at 

presentation predict bacterial growth from pleural fluid? 
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6.0 Study protocol flow diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Patients with pleural infection 

requiring chest tube drainage. Standard 

baseline blood and pleural fluid tests. Serum and 

pleural fluid procalcitonin. 

 

12 – 72 hours after drain placement: CT thorax with 

pleural phase contrast (trial scan) and bedside 

ultrasound (standard care). 

Residual pleural fluid or thickening on CT? 

Exclude from 

randomisation 

No 

40 patients randomised with 

minimisation for depth of pleural fluid 

and thickening on CT, and presence of 

pleural fluid loculation/septation on 

ultrasound. 

Yes 

Day 1-4 
250ml 0.9% saline irrigation via chest tube 

3 times a day with suction (-10 to -20 

cmH2o) in between. 
 

Daily standard blood tests, observations. 

 

Chest x-ray alternate days (standard care) 
 
Daily pleural fluid and serum procalcitonin level. 

Day 1-4 
20ml 0.9% saline flush via chest tube 

3 times a day with suction (-10 to -20 

cmH2o between) 
 

Daily standard blood tests, observations. 

 

Chest X-ray alternate days (standard care). 

 
Daily pleural fluid and serum procalcitonin 

level. 

 

Intervention group Standard care 

After 9 irrigations  
Pleural phase contrast CT scan and  
bedside ultrasound scan (standard 
care). Day 4-6 
 
Decision to refer to surgery based on 
usual North Bristol Lung Centre 
protocol (clear written guidelines). 

After 9 flushes 
Pleural phase contrast CT scan  and 
bedside ultrasound scan (standard 
care). Day 4-6 
 
Decision to refer to surgery based on 
usual North Bristol Lung Centre 
protocol (clear written guidelines). 
 

Follow up at 4 and 12 weeks with 
chest x-ray, FBC, CRP. Spirometry  
at 12 weeks (standard care). 

 

Follow up at 4 and 12 weeks with 
chest x-ray, FBC, CRP. Spirometry  
at 12 weeks (standard care). 

 

Primary endpoint 
Change in volume of pleural fluid on CT following 9 irrigations/flushes. 

 

Inclusion criteria 
1/. Clinical presentation 

consistent with pleural infection 

requiring chest tube drainage 

 

And 
2/. Pleural fluid: 

- purulent 

or 

- gram stain or culture positive 
or 

- pH < 7.2  

 

 

Exclusion criteria 

1/. Inability to consent. 

2/. < 18 years of age. 

3/. Pregnancy or lactation 

4/. Previous thoracic surgery 

for pleural infection. 

5/. Drain size > 14F already 

placed or drain placed > 72 

hours ago. 

 

 

 

12-14F chest drain placed with 20ml saline flush 8 

hourly (standard care) 
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7.0 Setting and recruitment 

Patients for this pilot study will be recruited on admission from the wards 

of North Bristol NHS trust. It is NBT protocol that all patients with pleural 

infection are managed on respiratory wards under the care of the pleural 

team such that this is where the inpatient trial activity would be 

anticipated and it is expected that case recognition will be straight 

forward. 

Follow up will take place in respiratory out patients as this is standard 

practice for patients with pleural infection. 

 

8.0 Inclusion Criteria 
 
1/. Clinical presentation consistent with pleural infection requiring chest 

tube drainage. 
And 

2/. Pleural fluid is 

-purulent 
And/or 

-gram stain or culture positive 
And/or 

-pH ≤7.2 
 

 
 

8.1 Exclusion criteria 

 
1/.Inability to give informed written consent. 

2/. Pregnancy or lactation. 
3/. Age < 18 years 

4/. Previous thoracic surgery for pleural infection. 

5/. Drain size > 14F already placed or drain placed >72 hours ago.
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9.0 Trial Design 
Randomised controlled trial comparing intra-pleural saline irrigation with 
standard care in patients with pleural infection. Pilot study to inform a 

large multicentre trial. 

 
9.1 Description of trial interventions 
 
Most patients will be entered into the trial on the day of chest 

drain placement but may be entered up to 72 hours following 

drain placement to allow patients that are not immediately 
identified to the trial team to participate. ‘Day 0’ therefore refers 

to the 24 hours prior to initial CT scan and randomisation. 
 

Consent 
After reading the patient information sheet written consent will be taken 

from patients. 
 

Baseline tests (day 0) 
Standard care: Blood tests: Full blood count (FBC), serum albumin, blood 

cultures, C reactive protein (CRP). Pleural aspiration under ultrasound 

guidance with fluid sent for microscopy and culture. 

Trial tests: Pleural fluid and serum procalcitonin levels. Blood and pleural 

fluid samples will be centrifuged and the supernatant frozen for future 

cytokine analysis. 

Pregnancy test for women of childbearing age and exclude from trial if 

positive. 

Throat swab. 

 
Chest tube placement (standard care) 

A 12 - 14F chest tube will be placed with bedside ultrasound guidance. 
Standard chest tube care includes 20ml 0.9% saline flush administered 3 

times a day and meticulous record keeping of volume drained between 
each flush. 

Patients will receive intravenous antibiotics as per NBLC protocol for 
pleural infection (see annex 1). If the patient has already received a 

clinically adequate duration of IV antibiotics, they can be stepped 
down to standard oral therapy. 

If drains are displaced from the pleural space or block, they will be re-
sited with image guidance if a residual pleural fluid collection is present. 

Irrigation/flushing will resume. 
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12-72 hours following drain placement :CT thorax with pleural contrast 

(Trial scan) 
Reported for evidence of residual fluid or pleural thickening and the 

presence of the drain within the pleural space. Patients with no fluid or 
thickening present on CT will be excluded from randomisation at this 

stage and the chest drain removed (standard care). 
For patients with assessable fluid an initial gross assessment of fluid 

volume will be made (greater or less than 25% of the hemithorax 
occupied by pleural fluid). 

 
 

 
Bedside ultrasound (standard care) 

Maximum depth of residual fluid and presence of septations/loculations 
will be noted (see annex 4). 

 

 
 

Randomisation 
Patients will be randomised to saline irrigation or standard care with 

minimisation for volume of pleural fluid on CT scan (< 25% hemithorax or 
≥ 25% hemithorax occupied by pleural fluid), and presence or absence of 

septation/loculation on bedside pleural ultrasound. Day 1 begins at 
randomisation. 

 
Saline irrigation group 

250ml 0.9% saline will be administered to the pleural space via the 
patient’s chest drain 3 times per day for 3 days (9 doses). Suction will be 

applied to the drain at -10 to -20 cmH2O (maximised as tolerated by the 
patient) between periods of irrigation. Patients will complete a visual 

analogue scale (VAS) comfort score following 2 irrigations. 

 
Standard care group 

20 ml 0.9% saline flushes administered via the patient’s chest drain 3 
times per day for 3 days (9 doses). Suction will be applied to the drain at 

-10 to -20 cmH2O (maximised as tolerated by the patient) between 
periods of irrigation. Patients will complete a VAS comfort score following 

2 flushes. 
 

Daily Standard monitoring day 1-6 
Observations: Temperature and blood pressure. 

Blood tests: FBC, albumin, CRP. 
Chest x-ray alternate days. 

 
 

Trial tests day 1-6 

Daily serum procalcitonin level.  
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After 9 irrigations or flushes  
Pleural phase contrast CT thorax scan done on day 4-6 (standard care). 

Standard and volumetric report. Clinical decision whether to refer for 
surgical intervention based on usual NBLC clinical protocol (see annex 2). 

If not referred, chest tube removed and discharged with 14 days oral 
antibiotics as per NBLC protocol (standard care). 

 
 

Follow-up 
Clinic follow-up 4 and 12 weeks post discharge (standard care). 

Chest x-ray, FBC, CRP, serum albumin. 
Simple spirometry at 12 weeks (standard care). 

 
Serum procalcitonin at 4 and 12 weeks (trial test). 
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10.0 Data collection and storage 

 
Clinical record sheets will be used at 0 to 6 days, 4 and 12 weeks and 
data entered onto an NHS password protected data base accessible only 

to the chief investigator, trial co-ordinator, research nurse and database 
manager. 

 
Data collected will include: 

 
- Duration of illness prior to admission. 

- Antibiotic courses and doses received in the community. 
- Blood and pleural fluid microbiology from admission clinical 

samples. 
- Grounds for diagnosis of pleural infection. 

- Serial results from clinical blood tests including FBC, CRP and 

albumin. 
- Detailed record of intravenous antibiotic dosing  

- Detailed record of pleural fluid drainage between each flush or 
irrigation. 

- Record of saline volume successfully infused and flushes 
administered. 

- Drain fall out , blockage, re-site rate. 
- All observations (temperature, blood pressure, pulse rate, oxygen 

saturation and respiratory rate) including before and after irrigation 
and flushing. 

- Visual analogue scale scores for patient comfort and symptoms 
before and during irrigation and drain flushing (see annex 3). 
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11.0 Outcome measures 
Primary endpoint 
Change in volume of pleural fluid between 12 - 72 hours and 4-9 days 
post chest drain placement (before and after 9 irrigations/flushes) as 

assessed on CT scan with volumetric reporting. 
 

Secondary endpoints 
 
1/. Change in volume of pleural thickening between 12-72 hours and 4-9 

days post chest drain placement as assessed on CT with volumetric 
reporting. 

 
2/. Percentage of patients requiring surgery at 4 and 12 weeks post trial 

entry. 
 

3/. Percentage of patients referred for surgery at 6 days post chest drain 

placement. 
 

4/. Length of in-patient hospital stay. 
 

5/. Mortality at 12 weeks. 
 

6/. Change in volume of pleural thickening between 12-72 hours and 12 
weeks post drain placement as assessed by chest x-ray. 

 
7/. Change in volume of pleural fluid and thickening between baseline and 

completion of 9 irrigations/ flushes on chest x-ray. 
  

8/. Change in loculation score on ultrasound (see annex 4) between 12-
24 hours post drain placement and completion of 9 irrigations. 

 

9/. Time for CRP to fall to 50% of day 0 value. 
 

10/. Time for CRP to fall to less than 100 mg/l. 
 

11/. Serial serum and pleural fluid procalcitonin levels with correlation to 
surgical referral rates and CRP. 

 
12/. Spirometry (Forced vital capacity) as percentage predicted at 12 

weeks (patients with previously diagnosed respiratory disease excluded 
from this analysis). 
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12.0 Statistical analysis 
As a pilot study, a formal power calculation does not apply and the result 

from this trial will inform the power calculation for the large multicentre 
trial to follow. Assuming that the parameters to be compared between 

groups are not normally distributed and that no normalising strategy is 
applicable, Mann Whitney-U tests will be used for most outcome 

measures. 
 

 

12.1 Withdrawal of patients 
Patients will be free to withdraw from the trial at any time without their 

clinical care or legal rights being compromised. 
An intention to treat analysis will be performed. 

 
 

 

 

13.0 Randomisation 
Patients will be block randomised in groups of 4 with minimisation 

presence or absence of fluid loculation on ultrasound scan 12-72 hours 
post drain placement and volume of pleural fluid on CT scan at 12-72 

hours post drain placement (< 25% or ≥25% of hemithorax). 
Clinicians, researchers and patients will not be blind to allocation as there 

is no satisfactory way of achieving this. 
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14.0 Saline irrigation 
250ml bags of 0.9% sodium chloride will be administered via a giving set 

into the chest tube at a speed dictated by gravity and the patency of the 
tube (ie on a drip stand rather than an infusion pump).  

No pressure will be applied to speed infusion. The volume will be allowed 
to infuse for 1hour and any volume not infused will be measured and 

recorded.  
One hour following initiation of irrigation, the drain will be placed on 

suction at -10 to -20 cmH20 until the next irrigation. 
 

Irrigation will be administered at the standard times for chest drain 
flushes ie: 3 times a day at 0800, 1500 and 2200. 

 
Baxter Healthcare Ltd 0.9% saline will be used.  

Product licence: 0116/0334 

 
Adverse effects would only be anticipated in the extremely rare situation 

of an undiagnosed broncho-pleural fistula – if coughing is precipitated by 
irrigation, no further saline will be administered.  

Standard clinical observations will be recorded prior to and 1 hour post 
initiation of irrigation. Patients will be asked to indicate the presence of 

pain, breathlessness, cough or rigors before and during irrigation or chest 
drain flushing on a visual analogue scale (annex 3) once on day 1 and 

once on day 3. 
 

As this is a physical rather than pharmacological process, this is not a 
CTIMP and MHRA approval for the study is not required (the trial protocol 

has been reviewed by the MHRA with this conclusion – contact Dr. Elaine 
Godfrey elaine.godfrey@mhra.gsi.gov.uk). 

 

 
 

15.0 Radiology 

 

15.1 CT scans 
 
Two CT scans will be performed. The first at 12-72 hours post drain 

placement (trial scan) and the second after 4-6 days and at least 4 hours 
following the last irrigation or flush (standard care). 

Both will adhere to the standard local protocol for a pleural contrast CT 
scan unless the patient has renal failure with an EGFR ≤ 30 ml/min or a 

known allergy to contrast, when an un-contrasted scan will be performed: 
 
4 slice CT scanner : 

-45 sec delay with aim to ‘hit’ liver at 60 secs. 
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-MAS 150 
-KV 140 

-2.5mm collination 
-Contrast: 100ml (300mg/ml) at 3ml/sec. 

 

Recons: 
Lungs- 3.2mm width (w 1500, L600) 1.6mm increment. Sharp filter 

 
Mediastinum – 3mm width (w400, L40) 3mm increment. Soft tissue filter. 
 

One additional CT scan of this type is associated with an effective radiation dose 
of around 12mSV which equates to 4 years of background radiation. 

 
CTs will be double reported by specialist respiratory radiology consultants who 
are blind to patient allocation. A standard report will be issued on an urgent 

basis which, for the 12-72 hour scan, will give an assessment of the size of 
pleural collection (< 25% or≥ 25% hemi-thorax volume). The early ‘trial CT’ will 

be used to guide clinical decision making if there are unexpected findings (eg: a 
lung tumour) and patients will be informed of these. 
Both CTs will undergo volumetric reporting by the two trial radiologists at the 

end of the study. 
 

 
15.2 Bedside ultrasound scans 
 

All ultrasound scans will be performed at the bedside by experienced and fully 
trained operators of the pleural research team. Scans will be used to assess the 
presence of pleural fluid loculation or septation and pleural fluid volume 

(standard practice). A loculation score will be made and a mark placed on the 
chest wall to indicate the site previously scanned and scored for consistency (see 

annex 4). 
 
 

16.0 Biological samples 
 

16.1 Procalcitonin 
 
Daily blood samples will be taken (day 0-5) for procalcitonin and again at 4 and 
12 weeks following trial entry. 4.7 ml blood will be collected in a serum gel tube, 

centrifuged at 1000g and the supernatant frozen at -70 oc   for subsequent batch 
analysis. 

All blood samples will be taken at the time of clinical sample collection such that 
no additional venepunctures will be required for trial purposes. 
Pleural fluid taken at baseline will be collected and processed as for blood 

samples. 
 

The VIDAS B.R.A.H.M.S PCT assay will be used following manufacturers 
instructions and with the practical input of the company product specialist. 
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16.2 Stored samples 
 
Blood (and pleural fluid when available) will be obtained in 2 X EDTA and 1X 
serum gel tube at day 0 and day 5, centrifuged and the supernatant frozen at    

-70oc for future cytokine analysis. 
 

All sample storage will be in a linked anonymous form in the dedicated Academic 
Respiratory Unit freezer in the University of Bristol laboratory. 
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17.0 Study timetable 
 
The North Bristol lung centre manages 20-30 cases of pleural infection per year, 

making recruitment of 40 patients over a 24 month period a realistic proposition. 
We plan to start recruitment in September 2009. 

 
 

 

18.0 Funding 
 

£20,000 has been secured from the North Bristol Small Grant scheme 
which will cover the costs of 0.9% saline, CT scans, consumables for 

sample processing and storage and stationary. 
 

The procalcitonin assay has been donated by Biomerieux UK Ltd. 

 
 

19.0 Infrastructure 

 
19.1 Personnel - roles 
As chief investigator, Dr. Nick Maskell will devote 1 session per fortnight 

to the trial.  
 

Dr.Clare Hooper will devote an average of 2 sessions per week to the trial 
with responsibility for patient selection, screening and recruitment and 

the taking of consent. She will perform and report bedside ultrasound 
scans and arrange both trial and clinical CT scans and liaise with trial 

radiologists regarding the results, ensuring their blinding to patient 
allocation. She will be the first point of contact regarding protocol queries 

and clinical concerns regarding irrigation. She has responsibility for 

comprehensive data collection and data analysis and reporting at trial 
completion. 

 
The pleural research nurse will be responsible for administering irrigation 

and flushes at 0800 and 1500 and handing over to the clinical ward 
nurses for the 2200 irrigation or flush. She will perform venepunctures 

daily and process and store all clinical and trial samples. She will record 
all chest drain and clinical observations on the trial record sheets and 

administer the VAS to patients. She will ensure that appropriate clinic 
follow- up has been booked at patient discharge and assist with data 

collection at 4 and 12 week follow up appointments. 
She will be responsible for the ordering and appropriate storage of 

consumables including saline and maintaining trial stationary supplies. 
 

All personnel salaries have been secured. 
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19.2 Sample processing and storage 

Storage and processing space dedicated to the pleural clinical trials unit in 
the University of Bristol Laboratories will be used for this trial. The 

samples will be stored in a locked -70 freezer within the laboratories. The 
pleural clinical trials unit already has its own centrifuge for sample 

processing. 
 

 

20.0 Ethical issues/ potential for harm 
 
Saline irrigation may feel cold and there is some potential for a brief 
period of discomfort but no significant adverse effects are anticipated or 

have been reported by European centres where this is in common use 
(personal communication with C. Marquette, Nice, France. 

 

Patients will undergo 1 extra CT scan with an associated radiation dose of 
around 4 years of background radiation, equating to an increased risk of 

malignancy of 1/1600 over a lifetime. Patients will be fully informed of 
this risk. 

 
 

20.1 Ethical approval 
 
The trial has been submitted to the Southmead REC for review. REC 

number 09/H0102/58. 

 

 

21.0 Protocol amendments 
 
3/10/09 
6.0 and 9.1 – Reduction of number of irrigations/ flushes to 9 
and change in timing of second CT to 4-6 days to allow the 
protocol to be deliverable via the radiology department. 
11.0 Additional secondary outcome measures comparing chest 
x-ray appearances and fluid loculation score between baseline 
and 4-6 days. 
 

12/03/10 
6.0 and 9.1 – Increase in maximum time following drain 
placement when patients can be entered into the trial from 24 
to 72 hours to allow inclusion of patients who are not identified 
immediately on admission. Rationalisation of antibiotic use in 
line with clinical variation such that patients who have already 
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had 7 days IV antibiotics can receive oral antibiotics during 

tube drainage if clinically appropriate. 
Additional exclusion criteria (drain>14F already placed or drain 
placed >72 hours ago). 

 

21.1 Ethical approval of major amendments 
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Annex 1. 

 

North Bristol Lung Centre antibiotic guidelines for 

the management of pleural infection. 

 
PLEURAL INFECTION:  RESPIRATORY MEDICINE ONLY 

 

Community Acquired: Amoxicillin 2g, 8 hourly IV, plus Metronidazole  

500mg, 8 hourly IV. 

 

 If Penicillin allergic, Clindamycin 1.2g, 6 hourly IV. 

 

 Oral therapy: 

 Co-amoxiclav 625g, 8 hourly po, or if Penicillin allergic, Clindamycin 

300mg, 6 hourly po. 

 

 

Hospital Acquired: Piperacillin/Tazobactam 4.5g, 8 hourly IV, add Vancomycin if MRSA 

screen positive, or MRSA infection in last 3 months. 

 

 If Penicillin allergy, discuss with Medical Microbiology. 
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Annex 2. 

North Bristol Lung Centre guidelines for the referral of patients 

with pleural infection for surgical management. 

Patients with pleural infection should be referred for a cardiothoracic surgical opinion after 

a maximum of 9 days of intravenous antibiotics and chest tube drainage if: 

1/. There is residual pleural fluid and/ or thickening on CT scan 

And one or more of 

2/. CRP > 100mg/l 

3/. Temperature  ≥ 37.5 oc    

4/. Clinically remain septic. 
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Annex 3. 

Visual analogue scale to be conducted before and 

after the second and eighth drain irrigation or flush. 

Before irrigation/ flush 

Please indicate how severe the following symptoms are for you at this moment by circling a 

number from 0 to 10 (where 0 is no symptom at all and 10 is the most severe symptom 

imaginable). 

Chest pain                                

 

Cough 

 

Shivers and fever 

 

 

 

 

 

 

 

 

0 1 3 4 5 6 7 8 9 10 2 

0 1 3 4 5 6 7 8 9 10 2 

0 1 3 4 5 6 7 8 9 10 2 
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After irrigation/ flush 

Please indicate how severe the following symptoms were for you during the flushing or 

irrigation of your chest drain, by circling a number from 0 to 10 (where 0 is no symptom at 

all and 10 is the most severe symptom imaginable). 

Chest pain                                

 

 

Cough 

 

 

Shivers and fever 

 

 

 

 

 

 

 

 

 

 

0 1 3 4 5 6 7 8 9 10 2 

0 1 3 4 5 6 7 8 9 10 2 

0 1 3 4 5 6 7 8 9 10 
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Annex 4. 

Bedside ultrasound septation and loculation score 

An assessment of degree of fluid loculation and septation will be made by 

bedside ultrasound on day 0 and in the 24 hours following completion of 9 

irrigations. 

The site with greatest degree of fluid septation and loculation within a single 

ultrasound field will be selected. The position of the probe will be marked on 

the patient’s chest wall and the anatomical  site clearly documented. 

Loculation/septation score: (out of 10) 

Sum of score for % of ultrasound field occupied by loculations and 

septations: 

0 %  = 1 

1% to 25% = 2 

26% to 50% = 3 

51% to 75% = 4 

76% to 100% = 5 

And 

Number of individual septae seen 

0 = 1 

1-2 = 2 

3-4 = 3 

5-7 = 4 

>7 = 5 
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The score will be repeated after completion of 9 irrigations/ flushes by 

placement of the probe at the marked and documented site. 

 

 


