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1 General Overview and highlights
This report covers the fifth full year of this nationally commissioned service. The number
of new patients with CPA has increased annually; 66 in 2009/10, 58 in 2010/11, 74 in
2011/12 and 89 in 2012/13, 125 in 2013/14 and 119 in 2014/15. Forty nine patients died
and 21 were discharged from service, leaving a total of 363 on service from England and
Scotland and an additional 13 patients from Wales on April 1st 2015. This represents a
9.4% growth in end of year patients in one year, and a 39% growth over 2 years. NonCPA patients with aspergillosis are also being referred in larger numbers.
There have been additional innovations in our patient support work, with a quarterly
Community Booklet being distributed in clinics and a ‘buddy’ phone system introduced.
The website for patients and monthly meetings are well attended either in person or
online – this outreach extends across the UK into the whole English speaking world, and
supports patients with all forms of aspergillosis. Travelling distances and cost for some
patients and relatives continues to be a problem, often delaying first appointments.
The implementation of a trial of therapy for posaconazole has greatly reduced
administrative effort, allowing needy patients to go on the drug rapidly and been
successful in only allowing those who truly benefit to stay on therapy. An audit of 55
patients who had commenced a trial of posaconazole identified 4 who successfully
completed a trial and stayed on therapy, 4 who failed the criteria for success and stopped
therapy, 12 had significant adverse reactions at 4 months and 3 at 6 months, 5 had died,
and others were still under review. Longer term IV therapy had been implemented for 3
patients, following a national ICP process.
The volume of samples being processed by the Mycology Reference Centre continues to
rise, notably for aspergillus PCR. Antifungal resistant rates in A. fumigatus remain above
10%.
International clinical guidelines for the diagnosis of management of aspergillosis
generally and CPA specifically have been formulated by a joint committee of the
European Society for Clnical Microbiology and Infectious Diseases and the European
Respiratory Society. For CPA this work was lead by the NAC and will be published in
the European Respiratory Journal. A separate guideline effort of the Infectious Diseases
Society of America is in the final stages of drafting.
The whole research group published 38 papers and book chapters including some key
observations including multiple genetic links with CPA, an estimate of the number of
cystic fibrosis patients with aspergillosis globally and several key fundamental
observations about A. fumigatus. The first of the country burden of fungal disease papers,
from Nigeria, was published with an estimated 120,700 CPA patients in Nigeria,
contrasing with 290,000 folllowing TB in India.
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2 Activity
The total referrals, inpatient stays, procedures, death and caseload in 2014/15 were as
follows:

* The NCG fund patients from England and Scotland only
# Appendix 1 shows the Banding criteria used
Of the 359 new ‘aspergillosis’ referrals from England and Scotland (increase of 13.2%)
during the year 2014/15, 119 (33.1%) had CPA, very similar to the previous year (125
patients). There were seven inpatient admissions, which included two internal referrals,
one of whom died. Among the outpatient referrals, the mean time from referral to being
seen was 6 weeks (Appendix 2); appointments longer than 10 weeks were related to nonattendance, transport arrangement difficulties, admission to hospital elsewhere, or
moving house and an incorrect address. If these patients are removed, the mean delay
between referral and first visit is 5.5 weeks, which is an improvement on the previous
year. Appendix 2 shows the area of residence, date of referral and date of appointment. In
addition the service cares for 13 patients from Wales. Two patients from Ireland were
discharged from service during the year.
There has been a growth in Band 1 numbers from 127 to 150 patients, Band 2 patient
numbers have grown from 159 to 175, and Band 3 from 24 to 25 patients. These shifts
include 49 deaths (51 the previous year) and 21 discharges from service (16 the previous
year). Four patients were presumptively cured with surgery. Fifteen underwent bronchial
artery embolization.
Admission days were again substantially lower at 814, with 35 patient days at home on
IV therapy. Compared with 2012/3, this is almost a 50% reduction from 1,613 days in
hospital. Our presumption is that is attributable to active immunization with Prevanar 13
and Menitorix, reducing some pneumococcal and Haemophilus infections. Intensive oral
antifungal therapy with therapeutic drung monitoring also mimimises breathrough
aspergillosis.
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3 Mycology Reference Centre, Manchester
The Mycology Reference Centre Manchester (MRCM) has completed its sixth year of
operations. There have been numerous developments and continued growth in its
portfolio of tests and activities, and as well as major contributions to the University of
Manchester taught Masters level degrees in Medical Mycology and Medical
Microbiology.
1) Primary activities and developments:
1. Ongoing validation and familiarisation of new tests in portfolio
2. Expansion of training and educational activities, including short training courses,
and hosting university work placement students who have successfully completed
their IBMS Registration portfolios.
3. Highly successful completion of the second year of a Masters degree in Medical
Mycology, in collaboration with the University of Manchester. This Masters is
accredited by the Institute of Biomedical Sciences, and individual units are
offered as three-week CPD courses accredited by the Royal College of
Pathologists.
4. Marked increase (87%) in requests for Aspergillus PCR tests on NAC patients
5. Income: internal and external: increase of 4.3% compared to 2013-2014
6. Income: environmental monitoring business unit: income in excess of £30,000
7. Environmental surveillance services: projects commissioned by UHSM Estates
Department/UHSM Infection Control unit: complying with the UHSM policy:
“Prevention of Nosocomial Invasive Aspergillosis During
Demolition/Construction and Renovation Activities”
• Heart Biopsy Suite
• Department of Microbiology, Clinical Sciences Building
• ENT Theatres: ventilation system upgrade
• Catheter Laboratories
• Completion of Paediatric OPD Courtyard Project
• New Bronchoscopy Unit
• Burns Unit
• Cardiac MRI Scanner Building
• Endoscopy drying cabinets and environment
• Fire Detector Upgrade works
• Fire stopping works
• Hybrid Theatre Project: 12 months
o CF/Pearce Ward
o Doyle Ward
o TDC/Endoscopy Recovery Suite
8. Establishment of a Mould Surveillance Service for assessing the homes of NAC
and Respiratory Medicine patients, UHSM
9. Other services for non-CPA patients:
• Real-time PCR for Pneumocystis DNA
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Sustained demand for the ß-1,3-D-glucan ELISA test (Fungitell): a pan fungal
assay for fungal cell wall glucan, including Aspergillus and Candida, offered
nationwide
Environmental monitoring (air sampling and dust analysis) of patients's
houses, schools and workplaces for indoor moulds, including Aspergillus.

2) Representation on national and international committees:
• EUCAST Antifungal Susceptibility Testing Committee as a Collaborating
Laboratory
• Public Health England Standards for Microbiology Investigations Steering
Committee
• British Society for Medical Mycology
• International Society for Human and Animal Mycology
3) Research activities:
• Consolidation of test portfolio offered for the benefit of CPA patients:
o Ongoing evaluation of a lateral flow device (ISCA Diagnostics/OLM
Medical) for the detection of an Aspergillus exoantigen in sputum from
CPA patients
o Ongoing experience regarding sensitivity testing on Aspergillus isolates to
include terbinafine, anidulafungin, caspofungin, micafungin and a new
azole antifungal, isavuconazole
o Real-time PCR for Aspergillus in respiratory secretions and blood
o Molecular identification of fungi, including unusual Aspergillus species.
This is a nation-wide service
o Ongoing evaluation of automated DNA extraction robots in order to
respond to the dramatic increase in PCR assay requests
o Completed evaluation of improved methods for detection of antiAspergillus antibodies: ELISA for Aspergillus IgG and indirect
haemagglutination for Aspergillus precipitins
o Methods development and validation of pyrosequencing for detection of
azole antifungal resistance mutations in Aspergillus fumigatus in
respiratory samples
o Monitoring of NAC/CPA patients houses, workplaces for Aspergillus
o Publications 2013: 15 (Appendix 5) including treatment and diagnostic
guidelines commissioned by the European Society for Clinical
Microbiology and Infectious Diseases.
4) Training:
• Completion of four year training programmes for two trainee Clinical Scientists
funded by NHS NW SLA. One has been appointed as a Band 7 Clinical Scientist
in Edinburgh Royal Infirmary. One appointed to a five-year Higher Specialist
Scientific Training post at Manchester Royal Infirmary
• Completion of a three-year Healthcare Scientist training programme under the
Department of Health’s Modernisation of Scientific Careers scheme.
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UCL/BSMM distance learning Masters in Medical Mycology: one staff member
enrolled
Individual CPD modules of University of Manchester Masters in Medical
Mycology, in collaboration with MRCM approved by Royal College of
Pathologists and each awarded 25-27 credits
Contributions to the development of an on-line histopathology of fungal
infections training course, in collaboration with the University of Manchester,
Leading International Fungal Education (www.LIFE-Worldwide.org - UK
charity).
Host to four University of Manchester PhD students
Award of two IBMS registration portfolios. The MRCM is a designated IBMS
training laboratory.
Enrolment of one of the laboratory’s Medical Laboratory Assistants on a NVQ
course in Pathology
Host to two University of Bradford one-year work experience students
Host to trainees from around the UK
Host to two oversees visitors for training and collaboration:
o Dr Subhosmito Chakrabarty (Kolkata)
o Dr Rita Oladele (Lagos)

4) Challenges:
• Ongoing maternity leaves, leave entitlements of staff, and part-time returns to
work
• Dramatic increase in work-load in the absence of an adequate workforce.
4 Clinical service developments and personnel
The NAC has completed its sixth year of operations. The major shifts and improvements
in practice and capacity are as follows:
1) Clinical and administrative personnel
The following staff were appointed or redeployed to contribute to the NAC:
Professor David Denning, Professor of Medicine and Medical Mycology (5 PAs)
Dr Pippa Newton, Consultant in Infectious Diseases (6 PAs)
Dr Eavan Muldoon (5 PAs)
Dr Chris Kosmidis (5 PAs)
Dr Ibrahim Hassan, Consultant in Microbiology (1 PA)
Dr Riina Richardson, Consultant in Oral Microbiology & Infectious Diseases (4 PAs)
Wei-Juan Zhang in Infectious Diseases (50%)
Dr Wilson Cheng, Educational Fellow (50%)
Ms Deborah Kennedy, Specialist Nurse (40%)
Mrs Georgina Powell, Specialist Nurse (80%)
Ms Stephanie Poliensa, Specialist Nurse (50%)
Mr Philip Langridge, Senior Specialist Physiotherapist (50%)
Miss Reyenna Sheehan, Specialist Physiotherapist (20%)
Dr Iain Page, Clinical Fellow (100%)
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Dr Gemma Hayes, Clinical Fellow (100%)
Mrs Christine Harris, NAC manager (100%)
Dr Graham Atherton, Senior Clinical Information Architect (Patient engagement) 25%
Mrs Maxine Redshaw (50%)
Ms Marian Webster (50%)
Ms Debbie Kirby, Medical Secretary (50%)
Mrs Megan Hildrop Clerical Assistant cover (25%)
2) National Aspergillosis multidisciplinary team meetings (MDT’s)
The National Aspergillosis Centre hold a variety of MDT’s to improve the management
and care of our patients.
Surgical MDT – arranged when sufficient cases are listed for discussion (approximately
quarterly). To discuss cases that may be suitable for surgical resection. Scans and results
are reviewed with several of the cardiothoracic surgeons and our team. If patients are
suitable they are referred to the cardiothoracic surgeons for further discussion and the
patient is informed.
DFS (discharge from service) –Patients are discharged from service when appropriate
and can also be referred back to service if deterioration of disease occurs.
NCG/ID MDT – NAC team every Thursday to discuss problems that arise with patients
and their management. These range from medication, in-patient stays, referrals, care in
the community, GP and hospital physician enquires etc. The team will discuss and
decide what action should be taken.
Radiology MDT – Every Thursday with consultant radiologists to discuss difficult CTs,
embolisation etc.
4) Home delivery of antifungal agents
Healthcare at Home continue to deliver high cost antifungal medicine to patients at home,
reducing some clinic visits, improving service to patients, particularly those receiving
posaconazole liquid which is heavy to carry. The delivery service has been extended to
PCT funded patients with other forms of aspergillosis. There was a problem in delivery
last year and no new patients were registered. We had a meeting with Healthcare at
Home in February 2015 to discuss recommencement of the service and it was agreed that
initially we would only register urgent patients and then gradually send small numbers to
be registered to the service. This would allow the service to adjust to the extra numbers
and to allow HAH time to bring in additional staff. This has worked well and HAH are
now fully operational.
5) Postal bloods and sputum
The postal blood service works well for following up antifungal drug levels between
clinics. Three to six bloods are handled each week in this way. Postal sputum has
resulted in some broken specimen containers, and some complaints from laboratory staff.
As Aspergillus PCR on sputum is not available elsewhere in the country, some of these
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samples are also transported in the post. PCR is much more sensitive than culture and can
be used as a proxy for detecting resistance and clinical failure. It has also proved helpful
to assess patient status and advise accordingly if they are too ill to attend. Testing has
been extended to high volume cultures to improve the culture yield for susceptibility
testing.
6) Home nursing
Home nursing follow up service for CPA patients at home has been discontinued. The
quality of service delivered by Healthcare at Home was too variable to be useful.
7) Use of validated scores to assess severity of disease and outcomes (QOL)
The St. George’s Respiratory Questionnaire (SGRQ) is routinely and frequently used as a
proxy measure of patients’ well-being or quality of life as it is widely used for several
chronic respiratory diseases. Together with the MRC dyspnoea score the 2014/15 data is
presented in Appendix 4.
8) ICP applications to the NCG for third or fourth line antifungal therapy
New guidelines were introduced following discussions with NCG to use posaconazole on
an individual trial basis. Patients are required to successfully meet the criteria set out by
NCG of 3Kg weight gain and decrease in SGRQ score of 12 points by six months.
Failure to meet these targets requires the patient to stop therapy. An audit of progress for
February 2015 showed that 55 patients had commenced a trial of posaconazole, of whom
24 had discontinued and 4 had successfully completed a trial. The remainder were
pending appropriate assessments. Of those who discontinued, 12 had significant adverse
reactions at 4 months and 3 at 6 months, 5 had died and 4 had failed the criteria for
success.

Extended courses of AmBisome or micafungin was also agreed for three patients in
whom oral medication had failed and there was good evidence of improvement with a
shorter course of IV therapy.
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5 Audits
1. Time to appointment
Most patients were booked for an appointment within 6 weeks. However, some
appointments were longer due to distance of patient and arranging journeys to the
hospital and the patients were in agreement with this. Others rescheduled or did not
attend and were rebooked when slots became available.
There were 11 deaths in year of the new patient referrals. Ten patients were not counted
in the waiting time because they were late diagnoses or transition of disease.
Obviously when urgent cases are booked in, this pushes back routine appointments. A
new fortnightly new patient clinic has been added to the service to help reduce the wait
time for the increased number of new referrals to the centre. Distance and transport
continue to be a problem for many patients that are referred to the centre which often
adds to the delay in getting their appointment booked. Many patients have complained
that the journey is not only costly but difficult to make when they are so unwell. In
addition some patients cannot make the journey in one day and require accommodation
which adds to the overall cost of their visits. While the patients do not meet the criteria
for local transport making a long journey is exhausting, particularly as most are very
breathless and often require several modes of transport to get to Wythenshawe. Some
local CCG’s are helpful but the criteria for assessment is often too rigid and does not
allow for the complexity of the patients’ symptoms and long difficult journey.
For patients who could not make the journey but clearly required a management plan
advice was sent to their local consultant in the interim until such time the patient could
find a way to attend an appointment in Manchester.
2. Clinical audits
Several clinical audits have been undertaken in 2014/15. Most of these have been
completed:
• Pneumococcal and haemophilus vaccination
• Chronic fibrosing pulmonary aspergillosis case series presented at ECCMID
2015, being written up
• CPA/ atypical mycobacterial coinfection. Database complete, need to analyse case
series.
• Posaconazole trials (see section 4.8)
• Aspergillus PCR (write up complete)
• CF genotype in ABPA (ongoing)
• Induced sputum yield of Aspergillus PCR and culture (completed, submitted for
publication)
• Aspergillus nodules and masses (submitted for publication)
• Single and multiple dose AmBisome efficacy and side effects for CPA (submitted
for publication)
• Survival in CPA patients (Submitted for publication)
• ABPA to CPA transition (submitted, under revision)
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Gamma interferon production deficiency (Completed, presented, being written up
by Addenbrookes).

6 Patient and public engagement
1. Community booklet.
A new community booklet has been produced that is now distributed to all patients who
do not have access to a computer. The group of patients & carers that attend the monthly
support meeting at NAC have played an integral role in developing and publishing the
NAC community booklet that is being published quarterly and distributed to all patients
via the clinics at NAC. This allows readers to know what is happening in the service and
with other patients and carers. It includes news items, recipes, puzzles, tips for breathing,
physio and travel. It also provides contact numbers for social groups. It is also circulated
in the clinic area so that patients can read while in the waiting room or take home.
This booklet is intended to bring some of the information and support available online to
those who cannot get access to a computer. Given that slightly more than 50% of our
patients fall into this category it is gratifying that we are seeing 25 booklets a week being
taken away from the clinic as it looks like we are fulfilling a need in a way that most of
those patients find useful and accessible.
2. Aspergillus Website @ www.aspergillus.org.uk
The Aspergillus Website is most used resource for patients & carers to access information
about aspergillosis in its many forms. The Aspergillus Website had visitors from 179
countries in the first quarter of 2015. A newsletter is sent to ~25,000 emails monthly, and
a separate patients’ newsletter is also written. Prior NAC patient surveys have suggested
that it is only accessed by approximately 51% (2012) then 54% (2013) and 57% (2014)
of our patients. By the start of 2014 we had implemented a new website structure that
allows easier use of the patient’s part of the website (www.nacpatients.org.uk/ ) which
seemed to have a positive impact but by early 2015 the proportion of our patients who
had visited the website had fallen slightly to 47%. This might have been caused by one or
more of the following:
• The rest of the Aspergillus Website was transitioning to the new structure during
2014, causing some disruption
• Some of the activity that used to be done on the patients website has now been
‘outsourced’ to our Facebook groups (500 participants) and our NHS aspergillosis
community (490 participants)
(http://www.nhs.uk/Conditions/Aspergillosis/Pages/Introduction.aspx) and thus is
not counted in the current survey.
• Community booklet and monthly newsletter handed out in clinic supplanting the
need for the website.
The success of the new website structure in engaging those who browse the internet using
handheld devices is illustrated in the following table:
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Aspergillus Website
aspergillus.org.uk

Patients Website
nacpatients.org.uk

23%
10%
33% (22% in Dec 2014)

24%
19%
43% (38% in Nov 2013)

Of those who looked at the website, satisfaction was 100%.
3. Patients & carers support meeting
This monthly meeting aims to give support to all who attend the NAC clinics. This allows
people who do not have computer access to find informal support from NAC staff and
encourages face to face social support between patients & carers. The meeting was
attended by 10% of all patients who responded to the patient’s survey in 2015 whereas
7% attended in 2014 and 6% in 2012. This increase may have something to do with the
change in venue to be closer to NAC clinic and it being held on a Friday to coincide with
the main clinic day. The meeting is attended by 8 – 12 people each month and we
regularly (most months) see new attendees taking the opportunity to meet with us. The
meetings are lead and organised by Dr Graham Atherton and Chris Harris.
One comment from participants was the inability of nurses to attend the meeting since the
move to Fridays was a drawback. We have addressed that need by moving the meeting to
the first Friday in the month (from Feb 2015) and this has resulted in a nurse attending 3
meetings in 2015.
The subjects covered and their on-line links are listed below. More recent meeting
recordings have had to be moved from their former host (Slideshare) to our patients
website. As of July 2015 they had been accessed over 42,000 times on Slideshare and a
further 10,000 (2014-15) in their new location.

March 2015

NCG Commissioner

February

Debbie Kennedy (Specialist Nurse

2015

in Aspergillosis)
Graham Atherton

Funding meeting for NAC

Antifungal drugs and their management

Graham Atherton

0' 26'

00secs

45secs

0' 26'
45secs

end

Antifungal Interactions, Spring booklet,
London Marathon
Entire Meeting

December

0' 00'

0' 31'

0' 48'

40secs

40secs

Christmas Quiz
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2014
Entire meeting
November
2014

MSc Students

Evelyn

October 2014

September
2014

August 2014

Personal introductions to Medical Mycology

0' 00'

0' 24'

in many different countries

00secs

20secs

Her own story & why this group is
worthwhile for patients

Graham Atherton

Entire meeting

Graham Atherton

Diagnosing aspergillosis

Graham Atherton

Entire Meeting

Danielle Yuill

Giving patients & carers a VOICE

Chris Harris

Healthier together, CallPlus, Ring & Ride

Graham Atherton

Entire Meeting

Chris Harris

Self help: a letter from a patient

1' 16'
25secs
0' 00'
00secs
1' 35'
45secs
0' 00'

0' 33'

00secs

00secs

0' 33'

0' 46'

00secs

45secs
1' 35'
45secs

0' 00'

1' 31'

00secs

39secs

Damp homes & health: Help from the
William Kidd

Institute of

1' 31'

Specialist Surveyors & Engineers

39secs

(www.isse.org.uk)
Graham Atherton

Entire Meeting

0' 00'

54'

00secs

15secs

Heatwaves: Precautions, Antifungal drug
July 2014

Graham Atherton

resistance

54' 15secs

in the environment

June 2014

David Denning

Managing our deaths better

Led by Graham Atherton

Entire Meeting

Chris Kosmidis

Side effects of long term steroid use

1' 11'
30secs
1' 27'
30secs

0' 00'

10'

00secs

05secs

10' 05secs
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Open the windows: A poetry and music
Graham Atherton

1' 54'

awareness

10secs

event
Led by Graham Atherton

Entire Meeting

May 2014

Paul Bowyer

Latest NAC research results: ABPA

May 2014

Chris Harris

Travel Tips

0'00'00secs

37'
30secs

0' 37'

1' 11'

30secs

20secs
1' 48'
50secs

Several topics including discussions on
defective sunblocks, recent developments
May 2014

Graham Atherton

in diagnostics & treatment and beginning a
discussion on end of life planning for chronic

0' 00'

27'

00secs

20secs

respiratory patients.
Graham Atherton

Entire Meeting

April 2014

Graham Atherton

Offline community building (Newsletter)

April 2014

Chris Harris

April 2014

Led by Graham Atherton

27'20secs

1' 47'
25secs
1' 47'
25secs

5th Anniversary of the National Aspergillosis

0' 00'

0' 36'

Centre

00secs

43secs

0' 51'

0' 13'

30secs

00secs

Entire meeting

4. Regional support groups
Most of those people who do not attend the support meeting at NAC (70%) cite the
reason as ‘not held at a convenient time or place’. This means that we are still missing a
reasonable fraction of our patients & carers need for support, though of course some of
those will find support online in our online support groups. One solution to this in 2012
was to encourage the setting up of regional support groups run by volunteer patients and
we now have eight active groups throughout the UK that meet at least a few times a year.
Most are used by quite small numbers of people (2 – 5) and meetings act as simple social
events for people to meet others with the same. We recently found a new leader for the
Bristol Group, set up a new group in Scotland and are about to set up a group in
Australia!
Each group advertises its presence with the local medical organisations, performing two
services: offering a service to medical professionals as well as patients and increasing
awareness of aspergillosis nationally. Each group is dependent upon its leader to be well
enough and have the time & energy to give to run the group so meetings are often only
held sporadically.
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Useful as these local meetings are in themselves it is hoped that such meetings could
become a focal point that provides computer access so that a member of NAC staff could
‘attend’ the meeting remotely. This has been problematic as groups find that their
meeting places don’t provide good enough internet connections, so more work is needed
to start this up – possibly a single national ‘Skype’ session that all groups can publicise
and provide contact points for but most will attend from home.
The 2015 patient’s survey showed that 49% of people were aware of our regional support
groups, which is encouraging as is the 14% (10% 2014) who want more information
about setting one up. 10% (5% 2014) have gone so far as to make contact with a group.
4. Patients’ communities
The new Patient’s Website [www.nacpatients.org.uk] has received steadily increasing
traffic since its redesign, last figures being 13,000 unique visitors (26,000 visits) in
December 2014. This website is the gateway to several communities and is also making
progress in encouraging the creative arts, a collection of which is made available on the
website.

There are long standing online communities on Yahoo! (1106) and Facebook (504
members and very active), NHS Choices Aspergillosis Community (486 members) as
well as 512 LinkedIn members (Aspergillus and Aspergillosis Group).
5. Phone buddies
Graham Atherton and Chris Harris completed a training course on Befriending and
Mentoring so that they could introduce a new “buddy service” and support and guide
anyone who wished to offer that service. We provide a phoneline since December 2014
for patients & carers to use for instances when they have no computer access or prefer to
use a phone and speak to someone who can help. This phoneline is manned by
patient/carer volunteers who report steady interest.
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7 Research outputs, other published research summary
1. Papers and book chapters
Amongst the 38 papers and book chapters published in calendar year 2014, there were
several areas of direct relevance to patients with CPA and pulmonary aspergillosis. These
were:
1. Genetics of CPA
In 2 papers using candidate gene approaches, several important genetic
abnormalities have been identified in CPA patients including distinctive single nucleotide
polymorphisms in several immune genes including interleukins 1 and 15 and several
other immune receptors (refs 8 and 11).
2. Lab processing of samples
A small detailed study of sputum and bronchoalveolar lavage samples from
patients with aspergillosis showed PCR to be more sensitive than culture, high volume
culture to have any chance of growing aspergillus and sputum to have stronger PCR
signals than BAL fluids (ref 2). This needs confirmation elsewhere, but is likely to
change how samples are handled in routine laboratories.
3. Azole resistance
Two position papers reviewed the use of azole fungicides in agriculture in driving
azole resistance in Aspergillus, and the implications of voriconazole resistance for
selection of initial therapy for life-threatening aspergillosis (Refs 1 and 30). As
voriconazole is ~20% more active (in terms of reduce mortality) than amphotericin B and
echinocandins, the rate of resistance has to be quite high to justify a shift in primary
therapy recommendations. The rate of azole resistance in UK fields sprayed with azoles
was 2.1% and 0% in Manchester (ref 18).
4. Epidemiology
We provided estimates of the number of patients with CPA in India (290,000
patients after TB alone) and in Nigeria (120,000) cases (refs 12 and 17). We also
estimated the number of adult patients with cystic fibrosis and allergic bronchopulmonary
aspergillosis (ABPA) and Aspergillus bronchitis worldwide (6,675 and 11,000
respectively) (ref 10). ABPA may be more common in India, and estimates varied from
0.12 to 6 million, with the best estimate at 1.4 million (ref 17). We also reviewed the
epidemiological data for severe asthma with fungal sensitisation (SAFS) and a
conservative estimate of 6.5 million is likely (ref 6).
2. Abstracts
Several abstracts were submitted and/or presented:
European Conference on Clinical Microbiology and Infectious Diseases (ECCMID),
Copenhagen 2015
Aspergillus nodule; a less common manifestation of Chronic Pulmonary
Aspergillosis.
Muldoon, E.G. Page, I. Bishop, P. Denning, D.W.
Objectives
Pulmonary aspergillosis has a number of different manifestations. Classically pulmonary
aspergillosis in immunocompetent patients presents as a saprophytic infection in a pre-
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existing cavity. However, pulmonary Aspergillus disease can present as a nodule(s),
without cavitation, which may be mistaken for malignancy. The purpose of this study is
to review the presentation, radiology and histological features of nodules caused by
Aspergillus spp.
Methods
Thirty four patients with nodular Aspergillus disease were identified from patients
attending our specialist Chronic Pulmonary Aspergillosis clinic. Patients with cavitating
lung lesions, with or without fibrosis and those with aspergillomas were excluded.
Patients with a diagnosis of invasive aspergillosis were also excluded. Demographic data,
laboratory data and radiologic findings were recorded on each patient, in addition to their
clinical presentation.
Results
Thirty four patients with pulmonary nodules and supportive features diagnostic of
aspergillosis (histology and/or laboratory findings) were identified. The mean age of the
patients was 58 years (range 27-80). Eighteen (53%) were men. The mean Charleston comorbidity score was 3.3 (0-7). Smoking status was documented in 24 patients; 19 (79%)
were current or former smokers. None of the patients was in receipt of
immunosuppressive drugs. Of 30 patients who were investigated mannose binding lectin
deficiency, 12/30 (40%) were deficient. Ten patients (30%) did not have an elevated
Aspergillus IgG, results were not available for one patient, and only 10 patients had
elevated Aspergillus precipitins. Nineteen patients (55%) had a single nodule identified
on computerised tomography (CT), the remaining patients had up to 7 nodules present.
The mean size of the nodules was 2.1cm (range 1.0-5.5cm), none had cavitation
radiographically. The upper lobes were most commonly involved, being involved in 29
(85%) of patients. Only one patient had significant lymphadenopathy on CT. Histology
was available for 25 patients, 17 underwent lung biopsy. Biospy findings were; evidence
of fibrosis, granulation tissue and visualisation of fungal hyphae. On presentation, thirty
patients (88%) complained of cough, 24 (70%) complained of dyspnoea, 11 (32%)
complained of weight loss, and 5 (15%) complained of haemoptysis.
Conclusion
Pulmonary nodules are a less common manifestation of aspergillosis in
immunocompetent patients. Their natural history is not yet defined, although in this series
many of the patients presented with cough alone. These nodules may be difficult to
distinguish from other lung pathology on CT findings alone.
Comparative efficacy of five Aspergillus-specific IgG ELISAs for the diagnosis of
Chronic Pulmonary Aspergillosis (CPA)
1 – Page, Iain Dunsmuir – Institute of Inflammation and Repair, The University of
Manchester, UK, Manchester Academic Health Science Centre, UK, National
Aspergillosis Center, University Hospital South Manchester, UK
2 – Kwizera, Richard – Institute of Inflammation and Repair, The University of
Manchester, UK, Infectious Diseases Institute, Mulago Hospital, Kampala, Uganda.
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3 - Richardson, Malcolm - Institute of Inflammation and Repair, The University of
Manchester, UKa, Manchester Academic Health Science Centre, UKb, National
Aspergillosis Center and Mycology Reference Centre, University Hospital South
Manchester, UKc
4 - Denning, David W - Institute of Inflammation and Repair, The University of
Manchester, UKa, Manchester Academic Health Science Centre, UKb, National
Aspergillosis Center, University Hospital South Manchester, UKc
Objectives
Chronic pulmonary aspergillosis (CPA) is a fatal condition that is estimated to effect 2-3
million people worldwide. Measurement of Aspergillus-specific IgG is central to the
diagnosis of CPA, alongside clinical and radiological features. In-house assays are in use
in some referral centers, but cannot be easily reproduced in other laboratories. Various
assays are commercially produced. Such assays might provide consistently reliable
results that are reproducible across many areas.
Our major aim was to compare the efficacy of five commercial assays for the diagnosis of
CPA in an untreated population. We also noted that the diagnostic cut-offs for these
assays were largely determined in mixed groups of aspergillosis patients and may not be
optimal for the diagnosis of CPA. Hence, we aimed reconsider the appropriateness of
existing diagnostic cut-offs for these assays in our patient population.
Methods
We tested sera from 250 patients with untreated CPA at the UK National Aspergillosis
Center. Diagnosis of CPA was taken from clinical notes and required appropriate
symptoms, radiological changes and microbiological evidence of infection. 100 sera from
adolescent Ugandan blood donors were tested as controls.
Intra-assay variability was measured for each assay by repeating a single test 20 times.
Aspergillus-specific IgG was measured on all sera by five methods. ImmunoCAP was
also performed during routine diagnostic work-up. We performed ROC curve analysis to
compare the efficacy of each assay for CPA diagnosis. We suggest new diagnostic cutoffs for each assay and describe sensitivity and specificity with these cut-offs.
Results
Co-efficient of variation (CoV), Receiver-operator curve area under curve (ROC AUC)
and sensitivity and specificity for each test are shown in table 1.
ROC curves are shown in figure 1.
Conclusions
The Siemens Immunolite assay has statistically superior efficacy to all other assays where
ROC analysis was possible, for the diagnosis of CPA. It also has superior sensitivity to
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the ImmunoCAP assay, which is widely used in Europe. Its high sensitivity and
specificity mean that it can be used with confidence for the diagnosis of CPA, when
clinical and radiological features are also present.
Median
Aspergillusspecific IgG
in healthy
controls
(n=100)

Median
Aspergillusspecific IgG
in CPA
cases
(n=250)

Maximum
Aspergillusspecific IgG
in CPA
cases
(N=250)

TEST

CoV

Siemens

3.4% 4 mg/L

390 mg/L

7660 mg/L

Serion

23.2% 6 U/ml

133 U/ml

3436 U/ml

Genesis

11.1% 7 U/ml

60 U/ml

930 U/ml

Dynamiker

12.1% 34 U/ml

126 U/ml

6118 U/ml

ImmunoCAP
Precipitins

ROC AUC
(95%
confidence
interval)
0.99
(0.981 0.999)
0.972
(0.957 0.986)
0.902
(0.872 0.933)
0.918
(0.890 0.946)

New
Sensitivity Specificity
proposed
with new with new
diagnostic
cut-off
cut off
cut-off

10 mg/L

95.6%

98%

35 U/ml

90.4%

98%

16 U/ml

78.4%

97%

70 U/ml

75.2%

98%

40 mg/L

87.6%
59%

100%

Evaluation of Fungiplex Surface-Enhanced Raman Scattering PCR
Assay for the Detection of Aspergillus in Sputum
Emma Ann Davies1, Rikesh Masania1, Jennifer Dougan2, Lily NovakFrazer3, Emma Stirling2, Ross Stevenson2, David Denning4, Malcolm
Richardson1.
1

Mycology Reference Centre Manchester, Manchester, United Kingdom.
Renishaw Diagnostics Limited, Glasgow, United Kingdom.
3
University of Manchester, Manchester, United Kingdom.
4
National Aspergillosis Centre, Manchester, United Kingdom.
2

Culture of respiratory samples for Aspergillus spp. is substantially less sensitive than
either antigen detection or PCR. PCR is still underrepresented in clinical laboratories. A
semi-automated PCR surface-enhanced Raman scattering (SERS) Fungiplex assay for the
detection of both Aspergillus and Candida spp., capable of differentiating drug resistant
species, has recently been launched commercially. Whilst extensive validation work has
been carried out for this assay on blood samples, limited data are available for respiratory
samples. This study was designed to evaluate sputum samples as processed through the
RenDx platform for use in the diagnosis and management of respiratory aspergillosis.
Eighty sputum samples were collected prospectively from patients with proven/probable
chronic pulmonary aspergillosis and analysed for the presence of Aspergillus and
Candida sp using the Fungiplex assay [Renishaw Diagnostics Limited, Glasgow, UK].
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Results were compared to culture performed as per Public Health England SMIB57:
Investigation of bronchoalveolar lavage, sputum and associated specimens.
A total 12/14 (85%) culture positive samples were detected using Fungiplex. Of the two
undetected, one sample contained an Aspergillus spnot covered by the primer sets. A total
27/66 (40%) culture negative samples tested positive by Fungiplex, of these 14/27 (52%)
were on active treatment which may account for the perceived false positivity. Candida
positivity was observed in 18/80 (23%) samples. A further explanation for perceived false
positivity may be the difference in sample volume analysed by each method with culture
utilising 1µl of a 1 in 500 dilution of treated sputum and nucleic acid extraction for
Fungiplex utilising 1.6ml of treated sample.
The currently observed results suggest Fungiplex may have superior sensitivity to culture,
especially in those patients who are undergoing active treatment. Whilst the clinical
utility as a standalone test for sputum samples remains unclear,results suggest the test can
be beneficial when used alongside other relevant diagnostics.
Fibrosis as a complication of chronic pulmonary aspergillosis
C. Kosmidis, P. Newton, E. Muldoon, D.W. Denning
The National Aspergillosis Centre- University Hospital of South Manchester, The
University of Manchester, Manchester Academic Health Science Centre, Manchester,
United Kingdom
Objectives: Chronic Pulmonary Aspergillosis (CPA) is a chronic, progressive condition
affecting patients with underlying lung pathology. It impacts significantly on quality of
life and mortality. A subset of patients with CPA has been observed to develop
significant fibrosis, termed chronic fibrosing pulmonary aspergillosis (CFPA). The
causes, course and prognosis of these patients have not been characterised. We
aimed to define the clinical implications and prognosis of patients with fibrosis
complicating CPA.
Methods: We retrospectively identified patients with CPA followed in our specialty clinic
who developed significant fibrosis by reviewing their medical notes. We defined CPA as
the presence of positive Aspergillus serology and evidence of Aspergillus in respiratory
samples (by culture, PCR or galactomannan), accompanied by compatible findings on
chest imaging. CFPA was defined as evidence of pulmonary parenchymal (not pleural)
fibrosis on biopsy or presence of extensive fibrosis on imaging (chest X-Ray or computed
tomography) in a patient with CPA. We recorded the demographic characteristics,
underlying conditions, time to development of fibrosis, laboratory
parameters, clinical course after CFPA was diagnosed, response to treatment and
outcome.
Results: We identified 8 patients with CFPA; five were female. Mean age (range) was
59.25 (37-73) years. In 5 patients, fibrosis was already evident when CPA was diagnosed
and in three it evolved after diagnosis of CPA in patients not on antifungals. Fibrosis was
histologically confirmed in 3 patients; fungal hyphae were seen in one. Previously treated
tuberculosis was the underlying condition in three patients, atypical mycobacterial
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infections in three and previous chest surgery (for cancer or pneumothorax) in two. The
predominant radiological finding was extensive or complete opacification of one lung,
with volume loss and presence of cavities, usually with minimal contralateral
involvement. One or more aspergillomas were present in 7 patients. CFPA usually
developed over some weeks or months, but in one case within a month. Serial imaging
revealed sparing of the contralateral lung in all cases. Response to antifungal agents was
variable, and azole resistant strains were isolated in 4 cases on treatment. Interferon was
used in one patient with a satisfactory response. Three patients died 1-3 years after
developing fibrosis whereas 5 were alive for up to 10 years on follow up. Two cases were
treated with a surgical procedure (lobectomy and pneumonectomy) and both developed
complications (empyema and recurrence of aspergilloma in chest
cavity, respectively).
Conclusion: CFPA is an uncommon manifestation of chronic aspergillosis that may
already be present when CPA is recognised or may develop in patients not on antifungals.
Fibrosis is usually unilateral, extensive and does not spread to the contralateral lung.
Prognosis is variable, as some patients may exhibit stable radiological appearances over
several years, whereas some may deteriorate more rapidly.
Annual meeting of the Chartered Society for Physiotherapy, Birmingham
The Role of Physiotherapy in the National Aspergillosis Centre
Langridge PJ and Sheehan R
National Aspergillosis Centre, University Hospital of South Manchester, UK, National
Aspergillosis Centre UK
Introduction
The National Aspergillosis Centre (NAC) treats patients with a variety of complex
problems associated with an Aspergillosis diagnosis. Antifungal treatment is costly and
evidence for cost-effectiveness is essential. Sputum samples obtained at patients’ clinic
visits aid diagnosis/management. Respiratory physiotherapists were initially recruited to
the NAC team to procure these sputum samples during clinic visits. This role has
broadened over time. To date no publications describe the physiotherapy role in
Aspergillosis disease management. Worldwide there are only two known physiotherapists
specialising in Aspergillosis or Aspergillus-related diseases.
Results
Service users are surveyed annually about their experiences of NAC physiotherapy input.
99% of those struggling to provide sputum samples managed to do so after
physiotherapeutic interventions.
Annual survey of service users showed 87% were very satisfied with the service and the
remaining 13% were satisfied.
Physiotherapist interventions include: nebulised medication challenge testing, exercise
advice/testing; pulmonary rehabilitation referral; instruction in airway clearance
techniques; dysfunctional breathing assessment/treatment; sputum induction.
Conclusion
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Physiotherapy contributes significantly to the management of those attending the
National Aspergillosis Centre. Future work could include further improving accessibility
to physiotherapists for service users, as well as more stringent evaluation of
physiotherapeutic interventions e.g. longitudinal studies.
Nebulised/ Bronchoscopically-instilled N-acetylcysteine for mucoid impaction
Langridge PJ, Denning DW
National Aspergillosis Centre, University Hospital of South Manchester, UK, National
Aspergillosis Centre UK
Introduction
Patients with acute or chronic bronchopulmonary disease may develop mucoid impaction.
First line therapies include chest physiotherapy, normal/hypertonic saline, DNase, or oral
mucolytics. N-acetylcysteine (NAC) is a mucolytic agent. Administration of nebulised
NAC has the potential to reduce the need for bronchoscopy. NAC is available in the UK
as a 20% (200mg/ml) sterile solution for injection.
Method
A literature search was conducted and other centres were contacted to investigate their
use of NAC.
Results
There are few trials but several case reports in the literature relating to nebulised NAC.
This literature was critically evaluated with comments on the historical constraints and
how this is relevant to current practice. Safety and efficacy provided the focus for
evaluation.
Key points about N-acetylcysteine
Pros
Mucolytic
Generally well tolerated
Readily available in hospitals
Inexpensive

Cons
Sulphurous smell
Acetylcysteine is not compatible with
rubber, iron, copper and nickel
May provoke bronchospasm
In vitro, NAC may antagonize
aminoglycoside and ß-lactam antibiotics.
In vitro NAC at concentrations less than
10%
inhibits the growth of Pseudomonas strains,
potentially causing false-negative sputum
cultures
Oxygen inactivates NAC
Liquefies secretions that may need clearing
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Subsequently, nebulised 20% NAC has been delivered by the Aspergillosis service
respiratory physiotherapists using a PariSprint® nebuliser. A challenge test was
conducted to ensure patient safety, and no adverse events were reported/observed
Conclusion
Instillation of NAC at bronchoscopy could resolve severe cases of mucoid impaction, and
this is supported by cases in the literature. Nebulised NAC appears well tolerated but
challenge testing is recommended to ensure safety. Centres routinely using NAC are
encouraged to document and publish their experiences. Previous literature evaluating
nebulised/ instilled NAC frequently does not relate to current practises (e.g. nebuliser
outputs and treatment outcome evaluation). For a tertiary lung centre, NAC provides an
alternative to existing therapies to treat mucoid impaction in a range of respiratory
conditions. Future rigorous study investigating efficacy in treating mucoid impaction is
warranted.
Reported Metabolic Equivalent of Task (MET) as a predictor of performance in
incremental shuttle and six minute walk tests
Langridge PJ
National Aspergillosis Centre, University Hospital of South Manchester, UK, National
Aspergillosis Centre UK
Introduction
It may be desirable for the clinician to assess exercise capacity. Historically this takes the
form of a subjective report and/or an observed exercise tolerance test. Two such tests
used are the 6 minute walk test (6MWT) and the incremental shuttle test (ISWT).
However, neither of these is readily applied to large numbers of patients ad hoc in the
outpatient clinic setting. An alternative was sought. There is little published work
comparing patient self-report of MET values and measured performance in field walking
tests. The Veterans Specific Activity Questionnaire (VSAQ) uses MET values and has
been validated to estimate exercise tolerance in patients referred for laboratory exercise
testing. What relationship it has to distance travelled in field walking tests had not
previously been determined.
Method
Patients attending routine pulmonary function testing or ambulatory oxygen assessment
completed the VSAQ before undertaking their ISWT (n=80) or 6MWT (n=30) tests, a
sample of convenience with cardiac/respiratory diagnoses. Participants undertook their
planned field walking tests but additionally were asked to complete the VSAQ. Data was
collected by respiratory physiologists.
Results
VSAQ correlated more closely with ISWT (n=26) than 6MWT(n=30) (0.73 vs 0.46,
significance p<0.01 and <0.001 respectively). Subsequent paired t-test analysis of ISWT
(n=80) and VSAQ showed significance <0.001 with a Pearson correlation of 0.67.
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Conclusion
The reported MET values using
the VSAQ correlated more
closely with the ISWT than the
6MWT. Consideration of
VSAQ as a measurement of
exercise capacity appears
justified. Comparisons with
other outcome measures e.g. MRC score / quality of life scores are merited, as well as
longitudinal studies evaluating VSAQ score changes with disease progression. The
VSAQ offers a quick to administer tool to evaluate exercise tolerance.
International Society for Human and Animal Mycology, Melborne
Chronic Pulmonary Aspergillosis (CPA) frequently complicates pulmonary TB –
interim results of a cross-sectional survey.
Page, Iain Dunsmuir – Institute of Inflammation and Repair, The University of
Manchester, UK, Manchester Academic Health Science Centre, UK, National
Aspergillosis Center, University Hospital South Manchester, UK
Onyachi, Nathan – Gulu Regional Referral Hospital, Uganda.
Opira, Cyprian – St. Mary’s Hospital, Lacor, Gulu region, Uganda.
Opwonya, John – Department of Tuberculosis and Leprosy control, Gulu District Health
Office, Uganda.
Sawyer, Richard - University Hospital South Manchester, UK
Hosmane, Sharath - University Hospital South Manchester, UK
Kneale, Matthew - National Aspergillosis Center, University Hospital South Manchester,
UK
Richardson, Malcolm - Institute of Inflammation and Repair, The University of
Manchester, UKa, Manchester Academic Health Science Centre, UKb, National
Aspergillosis Center and Mycology Reference Centre, University Hospital South
Manchester, UKc
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Denning, David W - Institute of Inflammation and Repair, The University of Manchester,
UKa, Manchester Academic Health Science Centre, UKb, National Aspergillosis Center,
University Hospital South Manchester, UKc
CPA has a 5-year mortality of up to 85%. The global 5-year period prevalence of CPA is
estimated at 0.8 to 1.3 million cases. The Siemens Aspergillus specific IgG assay has a
specificity of 98% and sensitivity of 96% for the diagnosis of CPA.
400 adults who completed treatment for pulmonary tuberculosis in the last 7 years were
recruited. Patients underwent clinical assessment, chest x-ray and Aspergillus-specific
IgG measurement in 2012. 18 months later 283 of these patients were re-surveyed with
repeat CXR. CT scan was also performed in patients with raised Aspergillus-specific IgG
or suspicion of aspergilloma on CXR. GeneXpert tuberculosis PCR test was performed
on all patients who could provide a sputum sample.
Likely CPA was diagnosed in a patient who has ALL of the following; 1 – Cough or
haemoptysis of 1 month duration, 2 – Raised levels of Aspergillus-specific IgG, 3 – either
progressive cavitation on serial CXR OR cavities with paracavitary fibrosis or
aspergilloma on CT scan.
Table - Frequency of pulmonary aspergillosis
Condition
Number of cases
Frequency n=282 95% CI
CCPA
14
5%
2.9 – 8%
CFPA
2
0.7%
0.1 - 2.3%
CPA
(includes 16
5.7%
3.4 – 8.8%
CCPA + CFPA)
Simple aspergilloma 2
0.7%
0.1 – 2.3%
All
pulmonary 18
6.4%
4 – 9.4%
aspergillosis
CCPA – chronic cavitary pulmonary aspergillosis, CFPA – chronic fibrosing pulmonary
aspergillosis.
There was no significant difference in CPA prevalence between the HIV positive and
negative groups, although a non-significant trend to increased CPA in the HIV negative
group was noted (p-value 0.08). 3 cases of active pulmonary tuberculosis were
identified, none in the pulmonary aspergillosis group.
CPA is common complication of pulmonary tuberculosis. It represents a major public
health issue. Effective treatment is available with cheap, generic Itraconazole and
surgery. Diagnosis and treatment programs should now be investigated, defined and
implemented as soon as possible.
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8 Statutory reports
MRSA
No cases of MRSA were reported.
C. difficile infection
No cases of C. difficile infection were reported.
No cases of CPE (carbapenamase producer)
No HIRS reported
No SUI’s were reported.
Complaints
There was one formal complaint made. This related to a delay in the patients
clinic letter reaching her GP. This problem was resolved by the department and
the Trust.
9 Future developments
The developments planned for 2014/15 were (and commented on):
Ø Recruitment of an additional nurse to support the growing number of patients. Not
enough resource in the Trust to support this
Ø Implementation of an antibiotic at home service (OPAT), to include antifungal
therapy. Implemented and growing, with one full time nurse and a second to be
recruited. About 200 beds days saved across the Trust per month. Some CPA
patints have used our OPAT, or another hospital’s OPAT service.
Ø Merging of the infection specialities at UHSM into one administrative group. Not
happened, because of the massive numbers of other more critical changes
ongoing.
Ø Implementation of the Aspergillus IgG antibody comparison findings in the
MRCM. The work is concluded and once published (paper submitted) will form a
discussion about appropriate cut-offs.
Ø Development of a routine azole resistance service using pyrosequencing in the
MRCM, and then clinical validation (2 year process). Business planning stalled,
and now picked up again.
Developments planned for 2015/16 included:
Ø Decision about utility of offering routine sputum galactomannan assay – a
superficial audit suggests the test over-reads, and may not reflect Aspergillus load
in the airways.
Ø Introduction of isavuconazole, as a second or third-line therapy for CPA, using
the same evaluation methodology now used for posaconazole.
Ø Implementation of a routine azole resistance service using pyrosequencing in the
MRCM, and then clinical validation (2 year process).
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Ø Introduction of Skype or Facetime nurse appointments, preceded by postal sputum
and blood testing, to reduce travelling costs and increae appointment intervals.
Ø Planning for the recruitment of an additional consultant to contribute to the
growth of the service.
Ø Support of a nascent infectious diseases service at the Brompton Hopsital with
occasional joint clinics for complex aspergillosis cases.
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Appendix 1
Categorisation of complexity (Banding)
Stage 1
•
•
•

Ambulant and independent
No evidence of antifungal resistance
No treatment or treatment with itraconazole capsules

Stage 2
•

•
•
•

Significant impairment of respiratory function, sufficient to impair activities of
daily living, but ambulant
and/or
Concurrent anti-mycobacaterial treatment
and/or
Failed or developed toxicity to itraconazole capsules
and
No evidence of azole antifungal resistance

Stage 3
•
•

•
•
•

Antifungal azole resistance documented
and/or
Long term nebulised or IV antibiotic treatment required (bronchiectasis,
Pseudomonas colonisation)
and/or
Wheelchair bound
and/or
HIV infected
and/or
Severe hepatic or renal disease
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Appendix 3
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