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Bronchoscopy with
bronchoalveolar lavage:
determinants of yield and impact
on management in
immunosuppressed patients

Fibreoptic bronchoscopy with bronchoalveolar
lavage (FOB/BAL) is a common modality for
the evaluation of pulmonary infiltrates.1 2 We
recognised there are limitations of compar-
ison between subgroups of immunosup-
pressed patients, non-uniform definitions of
a positive yield, suboptimal description of
the impact of concurrent antimicrobial use
at the time of the bronchoscopy and some-
times insufficient assessment of manage-
ment decisions surrounding FOB/BAL.3e5 To
address these issues, we performed a retro-
spective analysis of 190 immunosuppressed
patients who underwent FOB/BAL for
a pulmonary abnormality (clinical or radio-
graphic) at the University of Rochester
Medical Center from 2005 to 2008. A posi-
tive yield was defined as one of the
following: (1) positive culturedbacterial,
viral or fungal (not including Candida albi-
cans alone); (2) positive finding on cytopa-
thology or fungal stain; or (3) diffuse alveolar
haemorrhage. Antimicrobial and corticoste-
roid treatment changes were assessed 7 days
after the bronchoscopy. Bivariate c2 analyses
were performed using SAS statistical soft-
ware (SAS Institute, Cary, North Carolina,
USA) to determine significance between
variables.

A total of 106/190 (55.8%) FOB/BALs had
a positive yield. No difference in yield was
found on the basis of baseline demographics,
type or severity of immunosuppression,
severity of illness or positive blood or
urine cultures. A positive sputum culture,
however, was predictive of a positive yield
(p¼0.002). A total of 37/118 sputum
cultures were positive. Twenty-three were
concordant with FOB/BAL; however, 35
identified organisms not found on FOB/BAL.
Bacteria, fungi and/or viruses were isolated
in 4.7, 4.7 and 12.6% of patients who were
not on corresponding antimicrobials.
Bacteria, fungi and/or viruses that were
resistant to concurrent antimicrobials were
isolated in 3.6, 2.1 and 10% of patients,
respectively.

The duration of treatment doses of anti-
biotics and the presence of consolidation on
chest CT were negatively associated with
yield (p<0.021 and p< 0.03); however,
consolidation on CTwas not associated with
a longer duration of antimicrobial treatment
(p¼0.252). If FOB/BAL was performed
within 3 days of starting treatment dose
antibiotics, the overall yield was 63.4%, but
was reduced to 57.6% and 34.4% when
performed within 3e14 days or after
14 days, respectively. The use and/or dura-

tion of prophylactic antibiotics, antifungals
and/or antivirals did not negatively impact
yield.

Seventy-five per cent of patients had
treatment altered after FOB/BAL. Overall,
41.5% of patients had antibiotic treatment
discontinued or narrowed. Antibiotic
coverage was more likely to be narrowed
when bacterial cultures were negative
(p¼0.003) and more likely to be broadened if
bacterial cultures were positive (p<0.0001).
Antiviral and antifungal coverages were also
more likely to be broadened if viral or fungal
cultures were positive (p¼0.008 and
p¼0.003). The all cause 30-day mortality
after FOB/BAL was 16.8%. A positive yield
on FOB/BAL did not impact mortality.
Furthermore, changes in treatment made on
the basis of the bronchoscopy did not
significantly impact 30-day mortality.

We found a similar overall yield to
previous studies (up to 65%), and we
demonstrated that positive sputum cultures
were associated with a positive yield on
bronchoscopy. It is unclear whether the
additional organisms found in the sputum
represent upper airway contamination.
Furthermore, duration of treatment dose
antibiotics for >2 weeks prior to the FOB/
BAL and consolidation on CT were impor-
tant negative predictors of yield. While
a positive yield on FOB/BAL was statistically
associated with a change in medical
management, neither the presence of a posi-
tive yield nor changes in treatment were
predictive of 30-day mortality.

Ultimately, FOB/BAL is a relatively safe
method of obtaining lower respiratory speci-
mens. There were no significant complica-
tions directly attributable to the
bronchoscopy in our study. While routine
bronchoscopy for immunosuppressed
patients with pulmonary disease cannot be
definitively endorsed on the basis of this study
alone, we would suggest FOB/BAL would
most optimally be performedwithin 3 days of
the initiation of broad-spectrum antibiotics.
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British Thoracic Society survey of
knowledge of healthcare
professionals managing patients
with acute hypercapnic
exacerbation of chronic
obstructive pulmonary disease
requiring non-invasive ventilation
The use of non-invasive ventilation (NIV) in
acute hypercapnic exacerbations of chronic
obstructive pulmonary disease (COPD) is
the subject of published guidance from the
Royal College of Physicians, the British
Thoracic Society (BTS) and the Intensive
Care Society, as well as international
consensus statements.1e3 Although these
guidelines have been updated, data from the
UK COPD audit detailing admissions to UK
hospitals have shown that compliance with
this guidance is less than satisfactory.4 In
part, it has been suggested that the reason
for poor implementation of the guidelines is
lack of knowledge of indications, technical
and practical aspects of delivering NIV by
those healthcare professionals assessing,
initiating and managing patients. We
performed a BTS staff knowledge survey in
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nine acute trusts in the UK. All hospitals
(eight teaching hospitals and one district
general hospital) had an acute NIV service
and a local coordinating clinician was
recruited through the BTS Respiratory Crit-
ical Care Specialist Advisory Group. Ques-
tionnaires and data collection guidelines
were distributed by e-mail to the local lead
who was responsible for distributing,
collecting and marking the questionnaires.
Three hundred and ninety-four completed
questionnaires were returned and scored
with weighting given towards clinical rele-
vance and current evidence base. To generate
comparative analysis the groups were
compared with a ‘control’ group, which
consisted of 119 medical consultants and
trainees, nurses and physiotherapists
working on general medical wards but not in
critical care or specialist respiratory medi-
cine. Respiratory and critical care physicians
were combined for the purposes of data
analysis as there was no difference between
these groups.

In comparison with the ‘control’ group,
knowledge varied considerably between the
different groups. The respiratory and critical
care consultants, physiotherapists, ST3/SpR
and critical care ST1/2 doctors achieved
significantly higher scores. This probably
reflects the effect of targeted teaching during
induction programmes and during clinical
work. Furthermore, the scores increased with
increasing seniority in each group, which
adds to the validity of this questionnaire. It
was noteworthy that the physiotherapists
performed well and had the highest scores
for technical knowledge, reflecting their
involvement in the initiation of NIV in all
the trusts surveyed. The respiratory and
critical care nurses showed equivalence to
the control group across all the areas exam-
ined, which highlights this as an important
group for further education. Following
further validation, the use of this, or
a similar questionnaire, could be incorpo-
rated into training and competency assess-
ment to monitor educational needs.
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Efficacy of omalizumab in the
treatment of nasal polyps

Omalizumab, a humanised monoclonal anti-
immunoglobulin E (IgE) antibody, is indi-
cated as adjuvant treatment in refractory
allergic severe asthma.1 In both chronic
rhinosinusitis (CRS) with nasal polyps (NP)
and allergic rhinitis, IgE is increased in
mucosal tissue and frequently in serum. The
role of omalizumab has been clearly estab-

lished in allergic asthma and rhinitis, but
remains to be elucidated in NP.2 The only
evidence for the potential efficacy of omali-
zumab in NP relies on case reports and small
series of patients which suggest that, when
NP and asthma coexist, the anti-IgE may
have therapeutic value on NP.3 4

We describe the evolution of NP in 19
patients who were treated with omalizumab
for severe asthma and who also had CRS
with NP (age 4969.5 years, 58% women).
The baseline serum IgE level was 257 KU/l
(range 115e328). The subcutaneous dosage
of omalizumab was based on weight and
baseline serum IgE, and treatment follow-up
was 16 months (range 15e28). Thirteen
patients (68%) with CRS with NP had
undergone at least one endoscopic sinus
surgery (2 (range 1e3)), with a mean elapsed
time of 29 months (range 18e39) between
surgery and the start of omalizumab treat-
ment. All patients with CRS with NP were
examined at baseline and every 3 months by
an ENT specialist. Using nasal endoscopy,
the size of NP was scored in both nasal
cavities as 0 (no polyp); 1 (polyps restricted
to the middle meatus); 2 (polyps in the
middle meatus but not reaching the upper
edge of the inferior turbinate); 3 (polyps
between the upper and lower edges of the
inferior turbinate); and 4 (large polyps
reaching the floor of the nasal fossa), with
a bilateral total score ranging from 0 to 8.
The use of intranasal corticosteroids was
also recorded both at baseline and during
treatment. Data are presented as median
(25e75th interquartiles) and the non-para-
metric Wilcoxon test was used for statistical
comparisons (p<0.05 was considered statis-
tically significant).

NP size was significantly reduced at the
end of follow-up compared with baseline
(1 (0e2) vs 2 (0e4), p¼0.035). None of the
patients needed additional surgery during
omalizumab treatment. Furthermore, there
was a clear reduction in the proportion of
patients using intranasal corticosteroids
between baseline and the end of the follow-up
period (95% vs 42%, p¼0.002).

These observations show that omali-
zumab is effective in improving, or at least
stabilising, the natural course of CRS with
NP in patients treated for refractory severe
asthma, in accordance with previous find-
ings.3 4 In the surgical group, the long
time between surgery and the start of
omalizumab treatment (29 months (range
18e39)) is in agreement with the EP3OS
definition5 of NP recurrence and in keeping
with an improvement in NP due to omali-
zumab rather than to surgery. In addition
to its effect on severe asthma, this analysis
supports the potential benefit of omali-
zumab in NP by reducing NP size and
the need for further medical and surgical
treatment, and strongly suggests the poten-
tial role of IgE in the pathophysiology of
NP. However, larger prospective studies are
needed to confirm our preliminary results.
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