
 2008;63;A10-A12 Thorax
  
  

 lung transplant
Improving outcomes after thoracic surgery and

 http://thorax.bmj.com/cgi/content/full/63/Suppl_7/A10
Updated information and services can be found at: 

 These include:

 References

  
 http://thorax.bmj.com/cgi/content/full/63/Suppl_7/A10#BIBL

This article cites 2 articles, 1 of which can be accessed free at: 

 service
Email alerting

the top right corner of the article 
Receive free email alerts when new articles cite this article - sign up in the box at

 Notes   

 http://journals.bmj.com/cgi/reprintform
To order reprints of this article go to: 

 http://journals.bmj.com/subscriptions/
 go to: ThoraxTo subscribe to 

 on 17 February 2009 thorax.bmj.comDownloaded from 

http://thorax.bmj.com/cgi/content/full/63/Suppl_7/A10
http://thorax.bmj.com/cgi/content/full/63/Suppl_7/A10#BIBL
http://journals.bmj.com/cgi/reprintform
http://journals.bmj.com/subscriptions/
http://thorax.bmj.com


of available invasive ventilation for COPD patients is of particular
concern. Grading units on their organisation of services may
highlight units that require a review of services.

S17 PROVISION OF CARE FOR ACUTE CHRONIC OBSTRUCTIVE
PULMONARY DISEASE IN UK HOSPITALS: A SURVEY OF EARLY
DISCHARGE SCHEMES

1A Patel, 1R Kaiser, 1P Mallia, 2RJ Buckingham, 2RA Stone, 2CM Roberts. 1Whipp’s
Cross University Hospital, London, UK; 2Clinical Effectiveness and Evaluation Unit, Royal
College of Physicians, London, UK

Background: The median length of stay for chronic obstructive
pulmonary disease (COPD) admissions in the UK is 6 days,
accounting for more than one million bed days in England alone.
Despite this enormous burden to the health service, the 2003
national UK COPD audit demonstrated that early discharge
schemes (EDS) were not available in most units.
Methods: For the 2008 national COPD audit, the lead respiratory
clinicians from the vast majority of acute secondary care units
(n = 239) that admit acute COPD patients in the UK responded to
a survey of EDS including nine quality standards determined by a
steering group of experts.
Results: The availability of EDS has improved from 45% of units to
59% over the last 5 years, although this is not always available
across all sites within each unit. A median of 125 patients were
entered onto each scheme in the previous 12 months, a modest
increase from 112 in 2003. 65% of EDS operated 5 days per week
with just under a quarter working all week long. The type of EDS is
heterogeneous, with only approximately half of schemes offering a
prevention of admission component. Almost a quarter of EDS have
no direct involvement from a respiratory consultant and are mostly
run by specialist nurses. General practitioners and district nurses are
only involved directly in 6% and 10% of schemes, respectively. EDS
standards of care are generally high in terms of criteria-based
acceptance, training of staff, written protocols of care and
communication with primary care. In contrast, only 39% of
schemes fully meet the standard for the provision of written
information to patients and carers and one-third do not collect
continuous data and audit outcomes.
Conclusion: There has been an increase in EDS offered by units
within the UK since 2003 but over 40% of units still do not offer
this service. Many of the quality standards are met by the majority
of units but there are particular deficiencies in the provision of
written information to patients and in the audit of practice.
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S18 LONGITUDINAL ASSESSMENT OF PEPSIN LEVELS IN LUNG
ALLOGRAFTS SUGGESTS ASPIRATION IS AN ONGOING
INJURY, WHICH CAN OCCUR EARLY FOLLOWING LUNG
TRANSPLANTATION

R Stovold, IA Forrest, DM Murphy, GE Johnson, J Lordan, AJ Fisher, PA Corris, JP
Pearson, C Ward. Newcastle University, Newcastle upon Tyne, UK

Introduction: Aspiration may contribute to non-alloimmune lung
allograft injury and eventual graft loss. Medical and surgical
interventions have been advocated including fundoplication, but
there is no current consensus about when this should be carried out.
Biomarker approaches, including measuring pepsin1 and bile salts2

have been proposed to document aspiration and may potentially
inform treatment, but there are few longitudinal studies.
Hypothesis: Pepsin is present in serial bronchoalveolar lavage
(BAL) samples from lung allograft recipients. High levels early post-
lung transplant may be a practicable guide/rationale for early
therapeutic intervention.
Methods: Ten lung allograft recipients without bronchiolitis
obliterans syndrome (three male, median age 43 years, range 20–
61, two with an episode of clinical infection, one aspergillus and one
pneumococcus) underwent longitudinal bronchoscopy and stan-
dardised BAL with transbronchial biopsy to assess rejection. BAL
samples taken at one week, one month, 3 months, 6 months and a
year were analysed for pepsin using an ELISA specific for pepsin.
Results: Pepsin was detectable in variable amounts in all patients
including high levels early posttransplantation. The figure plots
this, and broken lines highlight three patients with early elevated
levels. These three patients also had clinically significant (A2) acute
vascular rejection, concordant with elevated pepsin, but no evidence
of clinical infection. There was a trend towards higher pepsin levels
(mean ¡ SEM) in patients with early A2 or greater rejection
26.7 ng/ml (¡8.2), compared with patients with lesser grades of
rejection 14.9 ng/ml (¡3.3), p = NS.
Conclusions: Aspiration may be an ongoing injury to lung
allografts. High levels of pepsin, detectable in some individuals
early posttransplantation suggest a need to consider early treatment
interventions. This is supported by other clinical work in progress
within our group. Our observation of concordant high pepsin levels
with clinically significant acute rejection implies that aspiration
may significantly contribute to an injury pattern previously
attributed solely to alloimmune injury.

1. Stovold R, et al. AJRCCM 2007;175:1298–303.
2. D’Ovidio F, et al. Am J Trans 2006;6:1930–8.

S19 QUALITATIVE AND QUANTITATIVE ASSESSMENTS OF
ASPIRATION IN THE IMMEDIATE POST-LUNG
TRANSPLANTATION PERIOD

1AGN Robertson, 1SM Griffin, 2C Ward, 3JP Pearson, 4AJ Bredenoord, 5JH Dark, 2AJ
Fisher, 2J Lordan, 2PA Corris. 1Northern Oesophago-Gastric Unit, Royal Victoria Infirmary,
Newcastle upon Tyne, UK; 2Immunobiology and Transplantation Group, Institute of Cellular
Medicine, Newcastle University, Newcastle upon Tyne, UK; 3Institute of Cellular and
Molecular Biosciences, Newcastle University, Newcastle upon Tyne, UK; 4Department of
Gastroenterology, Sint Antonius Hospital, Nieuwegein, The Netherlands; 5Department of
Cardiothoracic Surgery, Freeman Hospital; Immunobiology and Transplantation Group,
Institute of Cellular Medicine, Newcastle University, Newcastle upon Tyne, UK

Introduction: Gastric aspiration has been shown to occur in lung
transplant recipients and is often asymptomatic. Aspiration has been
associated with bronchiolitis obliterans syndrome and anti-reflux
surgery has been shown to be beneficial in this patient population.
The indications and optimal timing of surgery and the best method to
quantify reflux presaging aspiration are poorly defined.Abstract S18 Figure
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Methods: Lung transplant recipients were recruited prospectively
between November 2007 and July 2008. Within the first 3 months
posttransplantation, patients were asked to complete a reflux
symptom index (RSI) questionnaire for symptoms of extra-
oesophageal reflux and were asked to undergo objective assessment
for reflux (manometry and pH/impedance; MMS Omega System).
Testing was performed while subjects were on maintenance proton
pump inhibitor therapy. To assess current surgical practice we
canvassed six major international lung transplant units using a
structured, standardised enquiry.
Results: 12 lung transplant recipients were recruited with a median
age of 46 years (range 24–59). Studies were performed at a median
of 22 days posttransplant (range 17–90 days). 6/12 patients were
positive on RSI questionnaire. 6/12 had abnormal oesophageal
peristalsis and 10/12 had reflux. One patient exclusively had non-
acid reflux. Median acid exposure time for all patients was 28%
(range 2–80%). There was little correlation between symptoms and
reflux. 5/10 with reflux had a positive RSI score. Overall, their
median score was 12 (range 4–32), half of patients without reflux
had a positive RSI score (range 6–21). There was a negative
correlation between symptoms and acid exposure time (Pearson
correlation 20.449, p = 0.143). Responses from lung transplant
units were varied from aggressive early intervention to a ‘‘wait and
watch’’ approach and there is currently no agreed consensus
between lung transplant units on criteria for the management of
reflux aspiration.
Conclusion: There is a high prevalence of reflux in lung transplant
recipients in the immediate postoperative period. There is no
consensus over the best time to assess or operate on patients for
reflux/aspiration. Addressing this may impact positively on
allograft outcomes and should be actively considered by the
transplant community.

S20 ANTIFUNGAL THERAPY IN CARDIOTHORACIC TRANSPLANT
RECIPIENTS IN A NEW PRESCRIBING ERA

D Dhar, D Nazareth, H Lyster, A Hall, NR Banner, M Carby. Royal Brompton and
Harefield NHS Trust, Harefield, UK

Both heart and lung transplantation are established treatments for
advanced cardiopulmonary disease. Transplant recipients require
lifelong immunosuppression to prevent allograft rejection placing
them at risk of opportunistic infections.

The reported incidence of invasive aspergillosis in transplant
recipients is 5–20%. Treatment with amphotericin resulted in
patient survival rates of less than 40%. We report a single centre
experience of treating fungal infections with the newer antifungal
agents.

We studied 108 patients at our hospital from September 2005 to
December 2007 who required inpatient treatment of fungal
infections, they were identified from pharmacy records. Diagnosis
required clinically compatible illness, the fungus was identified in
bronchoalveolar lavage specimens, blood, biopsy by microscopy,
culture, or radiological evidence of compatible pulmonary lesions
after excluding other aetiologies. Outcomes are reported as either
successful (complete response: resolution in clinical signs and
symptoms with regression of radiological lesions; partial response:
clinical improvement with marked improvement in radiological
lesions; stable: clinical improvement without marked improvement
in radiological lesions) or unsuccessful when patients did not
survive to hospital discharge. 108 patients (61 male) were treated,
86 lung and 22 heart transplants (annual incidence 29.7% and 3.2%,
respectively). Age at time of treatment was 46 years (range 19–65).
Time posttransplant was 4.5 years (range 2 days to 13 years). 54
patients were taking tacrolimus, 21 ciclosporin and 11 sirolimus. 43
were treated with voriconazole, 33 caspofungin and 31 were treated
with both voriconazole and caspofungin. One was also treated with

a third agent (liposomal amphotericin). Duration of treatment was
1.5–11.5 weeks. The interaction between voriconazole and calci-
neurin inhibitors led to peak calcineurin inhibitor levels on day 3 of
treatment. 87 were successfully treated, 70 lung (81%) and 17 heart
(77%). 21 were unsuccessful. In lung transplant recipients, most
infections occurred either early (during the first year; 30) or late
after 5 years (36). Common symptoms in lung transplant recipients
were fever (22), dyspnoea (35), cough (25), purulent sputum (12)
and fall in FEV1 (14). We found lower mortality from fungal
infections treated with voriconazole and caspofungin than reported
after amphoteracin treatment. Our data support a strategy of early,
aggressive treatment based on standard criteria.

S21 A REVIEW OF MALIGNANCIES DEVELOPING POST-LUNG
TRANSPLANTATION AND THE EFFECT ON SURVIVAL AT A
MAJOR UK TRANSPLANT CENTRE BETWEEN 1988 AND JUNE
2008

S Chatterji, J Parmar. Papworth Hospital NHS Trust, Cambridge, UK

Introduction: The purpose of this study was to determine the
incidence and types of malignancies occuring post-lung transplan-
tation and their impact on survival compared with transplanted
patients without malignancy.
Methods: A retrospective analysis of the local transplantation
database for all heart–lung, single-lung and double-lung transplants
between 1988 and June 2008. Data were collected on baseline
demographics and survival from transplantation. In those diagnosed
with malignancy, type of malignancy, interval to diagnosis, survival
from diagnosis and survival from transplantation was recorded.
Results: A total of 735 transplants (Tx) was performed, which
included 186 single lung (SLTx), 230 double lung (DLTx) and 319
heart lung (HLTx) transplants. 403 were male (55%) and 332 female
(45%). There were 43 recorded malignancies (6% of all transplants)
with 28 men (65%) and 15 women (35%). 15 of these patients
remain alive. The mean age at diagnosis was 54 years (men) and
43 years (women). Types of malignancy included posttransplant
lymphoproliferative disorders (PTLD) 17 (40% of all malignancies),
skin 18 (42%), lung two (5%), gastrointestinal four (9%), prostate
one (2%), unknown one (2%). Mean interval from transplant to
diagnosis/diagnosis to death/transplant to death (months) as
follows: PTLD 16/45/60, skin 52/47/95, lung 74/1/76, others 64/
16/86. Mean survival posttransplant without malignancy was
49 months. Compared with the other malignancies, PTLD was
diagnosed in a younger age group (mean 40 years; range 13–61).
There was no significant difference in survival between SLTx, DLTx
and HLTx patients in ‘‘malignancy’’ versus ‘‘no-malignancy’’
groups. However, those with malignancy and SLTx fared worse

Abstract S21 Figure Survival post lung transplant—with and without malignancy.

Spoken sessions

Thorax 2008;63(Suppl VII):A4–A73 A11

 on 17 February 2009 thorax.bmj.comDownloaded from 

http://thorax.bmj.com


after diagnosis compared with DLTx and HLTx (mean survival 16,
62 and 67 months, respectively).
Conclusion: In this cohort, PTLD and cutaneous malignancies
accounted for 82% of all malignant diagnoses. There was no
difference in overall survival posttransplantation between the
‘‘malignancy’’ and ‘‘no malignancy’’ groups but those with lung
and gastrointestinal cancer had the worst prognosis after diagnosis
of malignancy. Interestingly, the diagnosis of PTLD or skin cancer
did not appear to affect long-term survival, with survival curves
approximating the ‘‘no malignancy’’ group 10 years posttransplant.

S22 ENDOBRONCHIAL VALVE TREATMENT IN PATIENTS WITH
ADVANCED EMPHYSEMA AND ALPHA-1-ANTITRYPSIN
DEFICIENCY

KF Remund, W Bartosik, AE Wood, JJ Egan. Mater Misericordiae University Hospital,
Dublin, Ireland

Introduction: Surgical lung volume reduction has, in general, poor
success rates for patients with advanced emphysema and alpha 1
antitrypsin deficiency, when compared with patient groups with
replete alpha-1-antitrypsin deficiency. This is demonstrated by a
short duration of beneficial effects and higher mortality rates.
However, these patients are often at a younger age and additional
treatment strategies to the medical treatment would be desirable.
Methods: Four male patients with alpha-1-antitrypsin deficiency
and advanced heterogenous emphysema with severe hyperinflation,
referred for transplantation, were treated with endobronchial valve
insertion after optimising medical therapy. The target lobe or
segments were identified by computed tomography scan (in two
patients middle lobe; one patient lingua; one patient baso-apical
segment of left lower lobe). The endobronchial valve insertion was
performed during an ordinary bronchoscopy procedure with
minimal sedation. Baseline clinical data were gathered and the
response to intervention was measured.
Results: For the entire group baseline forced expiratory volume in
1 s was 710 ml (21.1% predicted), residual volume–total lung
capacity ratio (RV%/TLC) measured by body box: 74.5% and the
6-minutes walking distance: 264 m. After the treatment three
patients experienced a clinically significant improvement of their
lung function and walking distance whereas one patient had an
unchanged follow-up. The average increase of the FEV1 was 225 ml
(range 10–500 ml), RV%/TLC declined to 64% (range 20.2 to
+32%) and the walking distanced improved on average 92 m (range
230 m to +475 m). The average observation time was approxi-
mately half a year. Interestingly, no patient had pulmonary
infection in the valved part of the lungs and infective exacerbations
were not more frequently observed. One patient coughed up his
valve.
Conclusion: Endobronchial valve treatment was a feasible treat-
ment strategy in our patients with advanced emphysema due to
alpha-1-antitrypsin deficiency and was not complicated by
increased pulmonary infections.

S23 RISK FACTORS FOR POSTOPERATIVE PULMONARY
COMPLICATIONS FOLLOWING THORACIC SURGERY

1P Agostini, 2J Reeve, 1H Cieslik, 1S Rathinam, 1B Naidu, 1P Rajesh, 3S Singh. 1Heart
of England NHS Trust, Birmingham, West Midlands, UK; 2Auckland University,
Auckland, New Zealand; 3University of Coventry, Coventry, UK

Background: Postoperative pulmonary complications (PPC) result
in increased morbidity and mortality after lung resection.
Pulmonary risk factors such as predicted lung function have been
studied extensively. The contribution of non-pulmonary factors is
less clear. Our aim was to define possible risk factors for PPC at a
large regional thoracic surgical unit.

Methods: A prospective observational study was performed on all
patients following lung resection via thoracotomy in a regional
thoracic centre over 9 months. The following measures were
recorded: chest radiographs showing consolidation or atelectasis,
elevated white cell count .11.2 or administration of antibiotics
postoperatively, temperature above 38uC, positive sputum micro-
biology, production of purulent sputum, oxygen saturations ,90%
on room air, diagnosis of pneumonia/chest infection by physician or
readmission or prolonged stay to the ITU/HDU with respiratory
problems. Scoring positive for four or more measures was
considered indicative of postoperative respiratory infection/clini-
cally significant atelectasis.
Results: 155 subjects were observed. Mean (SD) age was 61 years
(15), 91 men (60%). Surgical procedures included 19 pneumonec-
tomies, 77 lobectomies, nine segmentectomies, 43 wedge resections,
four exploratory thoracotomies and three sleeve resections: 20
subjects met four or more criteria (13%) and all had clinical evidence
of PPC as assessed by the physician. These subjects had a mean (SD)
age of 65 years (12) of which 15 (75%) were men. Higher body mass
index (BMI; 26 ¡ 4 vs 29 ¡ 4), preoperative activity level less than
400 m (20% vs 47%), ASA score above 3 (51% vs 84%) and
percentage predicted FEV1 (84% ¡ 20% vs 71% ¡ 18%) were all
significantly (p,0.05) associated with PPC on univariate analysis.
The PPC patient group also demonstrated a significantly longer
hospital length of stay (LOS; 6 ¡ 3 vs 14 ¡ 6 days) and high
dependency unit LOS (1.0 ¡ 0.0 vs 1.4 ¡ 0.5 days).
Conclusion: High BMI, ASA score, lower preoperative activity
level and predicted FEV1 are all significant risk factors for the
development of PPC following major lung surgery. Preoperative
modification may alter these risks and targeted therapy in these
high-risk groups may reduce the morbidity and mortality of PPC.

Organisation of respiratory care

S24 IS EASY ACCESS BY PRIMARY CARE TO RESPIRATORY
CONSULTANTS HELPFUL?

AYH Lim, N Mustfa, I Hussain, MB Allen. University Hospital of North Staffordshire,
Stoke on Trent, UK

Introduction and Objective: Respiratory problems are a major
reason for acute hospital attendance. Several schemes are being
explored to reduce admission. Based upon the usefulness of general
practitioner (GP) telephone consultations, an open access service
was developed, allowing primary healthcare professionals (eg, GP,
community matrons, etc) to contact respiratory consultants using a
dedicated phone during the working week. They were asked to use
this service if the patient was unstable and may need hospital
admission. The service provided by the consultant was immediate
advice, if necessary clinic review within 48 h or facilitated hospital
admission. The safety, feasibility and efficacy of a consultant-led
respiratory easy access consultation service were assessed.
Methods: The outcomes in patients who were referred by the
primary healthcare professionals from 1 November 2007 to 30 June
2008 were evaluated. Patients’ demography, clinical conditions,
telephone call response time, waiting time for a rapid clinic
appointment, 7 and 28-day outcome (hospital admission, re-
consultation and mortality) were analysed.
Results: Consultants were contacted about 88 patients (60 female)
with an average age of 69 years. Consultants thought all referrals
were appropriate and there was no gaming to get earlier clinic
appointment. Eight were managed by telephone consultation only,
five were given telephone consultation and admitted to the
hospital, two were given telephone advice and followed up routine
appointment, 73 were assessed at the rapid clinic with three of
these patients subsequently admitted to the hospital. In 91% (80/
88) of the patients, hospital admission was avoided. Chronic
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