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Endobronchial ultrasound guided
transbronchial needle aspiration
of mediastinal lymph nodes for
lung cancer staging: a projected
cost analysis

Endobronchial ultrasound guided-transbron-
chial needle aspiration (EBUS-TBNA) of med-
iastinal lymph nodes provides a safe alternative
to mediastinoscopy for staging patients with
lung cancer.1–5 Performing TBNA under real
time ultrasound visualisation has been shown
to significantly improve the yield of TBNA
compared with conventional TBNAperformed
without visualisation.6 In addition to the
clinical benefits of this procedure, EBUS-
TBNA is likely to offer ongoing cost savings
by avoiding the need for mediastinoscopy
procedures and positron emission topography
(PET) scans in some patients.

At Leeds Teaching Hospitals NHS Trust
(LTHT), conventional TBNA is used to
assess large subcarinal nodes, but the Trust
does not currently offer an EBUS-TBNA
service. By reviewing mediastinoscopies per-
formed as staging procedures for lung cancer
in LTHT during 2006, we estimated the
financial implications of establishing an
EBUS-TBNA service.

METHODS
We hypothesised that patients found to
have N2/N3 disease by EBUS-TBNA at
initial bronchoscopy would then not require
further investigation with PET imaging and
mediastinoscopy. To estimate the number of
EBUS-TBNA investigations that would
demonstrate mediastinal malignant disease,
we determined the proportion of staging
mediastinoscopies positive for malignancy,
and the sensitivity of EBUS-TBNA for
malignancy according to published series.

The capital costs for EBUS-TBNA were
determined. The UK NHS tariffs for medias-
tinoscopy, PET and EBUS-TBNA broncho-
scopy were determined. In addition, the
actual unit based costs to the hospital for
providing mediastinoscopy and EBUS-TBNA
(projected) were calculated for LTHT. The
annual cost implications of establishing an
EBUS-TBNA service were estimated for the
local NHS economy as a whole, primary care
trusts (purchasers of secondary care) and
LTHT (local provider of secondary care).

RESULTS
Forty-seven patients underwent mediastino-
scopy as a staging procedure for lung cancer in
LTHT in 2006. Twenty-eight patients were
shown to have malignant disease in N2 or N3
nodes, of which 27 were deemed accessible to
EBUS-TBNA (all had mediastinal lymphade-
nopathy on initial CT scan). Mean EBUS-
TBNA sensitivity for malignancy in recently

published series was 92.3%.1–5 We therefore
projected that 25 patients would have had
mediastinal malignancy demonstrated by
EBUS-TBNA and would therefore not have
undergone CT-PET and mediastinoscopy.

Capital costs for EBUS-TBNA were
£104 465 over 5 years. The national tariff
for mediastinoscopy was £2157, and the
actual unit based cost for the hospital was
£2000. The national tariff for PET was £975;
PET is provided by an independent contrac-
tor and thus is cost neutral for LTHT. The
tariff cost for standard fibreoptic broncho-
scopy was £575. EBUS bronchoscopy does
not currently attract an additional payment
above the standard tariff. The projected unit
based cost to the hospital for EBUS-TBNA
was £484, rising to £675 if combined with
endobronchial biopsy. These costs increase
to £929 and £1120, respectively, if capital
costs (distributed over 5 years) were
included.

We calculated that the introduction of an
EBUS-TBNA service would save the local
NHS economy £32 631 per year (including
capital costs). Taking into account the
current tariff for EBUS-TBNA and referral
routes of patients to LTHT, introduction of
a service would save the local primary care
trusts £58 750 per annum, but would cost
LTHT an additional £26 119 per annum.

DISCUSSION
Our study identifies potential cost savings
for the NHS as a result of the introduction
of EBUS-TBNA. The limitations of this
analysis are as follows. The sensitivities
quoted in published series refer to all
TBNA accessible nodes. At LTHT, large
subcarinal nodes are already assessed by
conventional TBNA and, if malignant dis-
ease is detected, do not undergo mediastino-
scopy (and thus would not feature in this
analysis). The sensitivity figures quoted may
therefore represent an overestimate for the
purposes of this analysis. In addition, our
analysis makes no allowance for a learning
curve with the procedure. However, even
with a reduced sensitivity of 80%, the
annual local NHS saving would be £22 516.

EBUS-TBNA offers significant time reduc-
tions between referral and treatment for some
patients with lung cancer. It may also reduce
hospital admissions and minimise morbidity
associated with mediastinal staging. This cost
minimisation analysis has identified potential
savings for the NHS as a whole, but the
current national tariff structure acts as a
disincentive for UK hospitals to establish such
a service. The introduction of an additional
tariff for EBUS-TBNA would encourage
greater uptake of this technique.
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Effect of CPAP on insulin
resistance in patients with
obstructive sleep apnoea and
type 2 diabetes
West et al are to be commended for the
laborious study of the impact of continuous
positive airway pressure (CPAP) on insulin
resistance and glycaemic control in males
with obstructive sleep apnoea syndrome
(OSAS) and type 2 diabetes (Thorax
2007;62:969–74). The authors did not
demonstrate an improvement in insulin
sensitivity and glycaemic control in obese
patients after 3 months of therapeutic CPAP
compared with placebo CPAP. The presenta-
tion of the apnoea–hypopnoea index (AHI)
results (shown as mean (SD, 0–100% range))
suggests some patients had a relatively low
AHI. It is noteworthy that the impact of the
severity of OSAS on insulin resistance and a
possible therapeutic approach by CPAP
remains to be clarified. The effect of chronic
glucose toxicity in patients with poor
glycaemic control has to be considered. The
HbA1c between 8.5% and 8.4% remained
unchanged and accounts for mean blood
glucose levels of about 190 mg/dl.

We could not demonstrate changes in
insulin sensitivity in our study in 40 non-
diabetic OSAS patients (AHI 43.1 (SD11.4)),
in the subgroup with a body mass index
(BMI) >30 kg/m2,1 and also no early effect
in nine well controlled diabetic patients
with OSAS (BMI 37.3 (SD5.6) kg/m2).2

These findings underline the enormous
impact of obesity on insulin resistance in
OSAS patients, whether or not they have
diabetes.
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Therapeutic CPAP improved glycaemic
control after 3 months in our subjects with
diabetes. Changes in body composition may
play a role. Unfortunately, bioelectrical
impedance analysis, as used in all studies,
has its limitations.3

It would be very interesting to know
whether there is an effect of CPAP therapy
on insulin sensitivity in less obese diabetic
subjects as we demonstrated a rapid
improvement in insulin sensitivity in our
study in the non-diabetic OSAS group in
those with a BMI ,30 kg/m2. That this
early effect of CPAP may be related to
acclimatisation to the conditions of the sleep
laboratory and the clamp procedure is
questionable as our studies were done under
exactly the same conditions and there is no
reason to postulate a higher stress sensitivity
in leaner patients.

Although we could not measure plasma
catecholamines, we were able to re-measure
serum cortisol as another marker of sympa-
thetic stimulation in 20 individuals in our
study,1 and could not find significant differ-
ences before (mean 19.18 (SD 3.52) mg/dl)
and 2 days after (19.35 (3.27) mg/dl) onset of
CPAP therapy (p = 0.59).
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Continuous positive airway pressure treatment rapidly
improves insulin sensitivity in patients with obstructive
sleep apnea syndrome. Am J Respir Crit Care Med
2004;169:156–62.

2. Harsch IA, Schahin SP, Brückner K, et al. The effect of
continuous positive airway pressure treatment on
insulin sensitivity in patients with obstructive sleep
apnoea syndrome and type 2 diabetes. Respiration
2004;71:252–9.

3. Bioelectrical impedance analysis in body composition
measurement. NIH Technol Assess Statement Online
1994 December 12–14. http://www.ncbi.nlm.nih.gov/
books/bv.fcgi?rid = hstat4.section.26000 (accessed 15
January 2008).

Authors’ reply
We thank Harsch et al for their comments.
Their letter highlights the important con-
tribution of obesity in studies of both insulin
resistance and obstructive sleep apnoea
(OSA). Although obesity underlies both

pathologies, it also confounds studies inves-
tigating these conditions. The only studies
therefore that can determine conclusively
the effect of continuous positive airway
pressure (CPAP) on improvements in insulin
resistance and glycaemia in patients with
OSA are double blind randomised controlled
trials. We agree that a randomised controlled
trial of CPAP in less obese subjects with type
2 diabetes would clarify this area further,
but a study of pre-diabetic subjects with
insulin resistance would be even more
enlightening.
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Mould eradication and asthma
The paper by Burr et al1 on the efficacy of
eradicating visible indoor mould on respira-
tory health in patients with asthma is of
great interest, but I think the authors
underestimate the clinical relevance of their
findings because they overestimate the lack
of effect on peak expiratory flow (PEF)
variability as an objective assessment of
their intervention. The lack of effect on this
primary end point in the presence of highly
significant effects on medication use and
symptoms—even after 12 months—simply
illustrates once again that PEF is too
insensitive to contribute meaningfully to
the interpretation of our therapeutic inter-
ventions. The study by Burr et al1 and those
of others2 3 are examples of investigations
that demonstrate a lack of efficacy using
PEF parameters as primary end points
whereas the secondary end points—such as
respiratory symptoms—demonstrate effi-
cacy of the interventions. Increased PEF
variability is a specific feature of unstable
asthma but it is not necessarily a sensitive
one. PEF mainly reflects central airway
mechanics4 and is therefore not the optimal
monitoring tool because asthma predomi-
nantly affects the smaller airways. Hence,
PEF may severely underestimate peripheral
airway patency. Clinical studies are much
more convincing and powerful if sensitive
and relevant end points are chosen, and I
would strongly advocate using end points
that are both relevant and sensitive. This
will teach us more and provide more
credit for all involved—doctors as well as
patients.
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CORRECTIONS

doi:10.1136/thx.2006.077081corr1

The label ‘‘OR (odds ratio)’’ was erroneously
introduced into the headings to tables 3 and
4 in the paper by Aldington et al (Thorax
2007;62:1058–63). In table 3, the numbers in
the columns refer to the estimates of the
difference of the particular measurement of
respiratory function between those who do
and those who do not smoke tobacco, and
those who do and do not smoke cannabis,
respectively. The heading in table 4 refers
incorrectly to OR for association between
tobacco pack years or cannabis joint years
and the measurement of respiratory func-
tion. The numbers in the columns refer to
the change in the particular measurement of
respiratory function per unit change of pack
years and joint years respectively. The ‘‘OR’’
label should be omitted from these tables.

doi:10.1136/thx.2007.083592corr1

We would like to draw readers’ attention to a
typographical error in the article by Chapman
et al (Thorax 2008;63:228–33). In the discus-
sion, the antigen CAGE is referred to as CAGE
(DDX58) and should read CAGE (DDX48);
however, the corresponding references are
correct. The section is given in full below:

‘‘The DEAD-box cancer testis antigen
CAGE (DDX48) has previously been shown
to be expressed in a number of cancers
including gastric, cervical and lung cancer
tissue and cell lines, and autoantibodies have
been reported to this protein in some but
not all of the cancers samples studied.25’’

PostScript

Thorax April 2008 Vol 63 No 4 385

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2007.090415 on 25 M

arch 2008. D
ow

nloaded from
 

http://thorax.bmj.com/

