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Fig 1. CT halo sign. This first thoracic CT scan [day 0] was performed in
a patient with febrile neutropenic leukemia. The ground glass attenuation
surrounding the nodule was considered a fypical halo sign. The diagnosis of
IPA was considered highly likely, and anfifungal treatment was started.

Fig 2. Low specific CTimage. A new CT scan was perf_cn'ned 4 days _|u1er Fig3. CT gir-crescent sign. Marrow recovery occurred on day 7. On day
{d"'f_ ‘lul It Sh?we‘_’ I:'" Tcreqsedoflﬂ'le Ie&"'de‘_i aspergillary mass with a 10, an air-crescent sign appeared on CT scan. A surgical resection confirmed
partial loss of peripheral ground glass aftenvation. the diagnosis of IPA. Subsequently, the patient received itraconazole for 12

months, and 30 months later, she was well and adlive.

Confidential document, only for internal communication Vfend Brand Team 2014
Journal of Clinical Oncology,Vol 19,No 1,2001:pp253-259
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o CT findings include multiple nodules associated with a halo of ground—glass
attenuation, representing adjacent hemorrhage, and patchy areas of pleural based
wedge—shaped consolidation, corresponding to hemorrhagic infarction.

FIG 9. A nonenhanced CT through the lower thorax showing subtle left  rransverse CT scan obtained in a 50-year-old woman with invasive
lower lobe nodule due to invasive aspergillosis in a renal transplant  pulmonary aspergillosis treated with a high dosage of steroids to
recipient. The patient had mulﬂple other nodules, one of which had reduce cerebral edema from anaplastic oligodendroglioma. A large
e biﬂpaied b conbrni fhe diﬂgnosiﬁ_ Mote the thick-walled esoph— mass is seen in the right upper lobe, surrounded by a wide zone of

i i " foais nlaih ground-glass attenuation (arrow) demonstrating the halo sign. A
QU BScOondary A Soncuie cyiomanalovins IHiecion. smaller mass (arrowhead) is seen in the left lower lobe; it has indis-

=

tinct margins but no well-defined halo sign.

Confidential document, only for internal communication Vfend Brand Team 2014
1.Radiology 2004; 230:109-110
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FIG. 23. Axial high resolution CT image (window width 1,000,
level —700) reveals central bronchiectasis (straight armow) and n.. \hll". 1““ -.._.._.-,.,_\,,... ....... h._.,_-.. ad o

mucoid impaction (cunved arow), characlanstic of allangic bron- Mote the
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1.Medical Mycology Supplement 1 2005, 43, S147/S154
2.Journal of Computer Assisted Tomography 26(2):159-173
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FIG 30. High resolution CT image (window width 1,000, le\rel
—700) in a patient with chronic hypersensitivity pneumonitis re-
lated to Aspergiflus exposure from a hot tub reveals bilateral
traction bronchiectasis (straight arrows) associated with ground-
glass opacity and reticulation and coarse linear opacities (curved
arrows), consistent with fibrosis related to chronic hypersensitiv-
ity pneumonitis.

FIG. 29. Axial high resclution CT image (window width 1,000,
level —700) in a patient with Aspergillus-induced subacute hyper-
sensitivity pneumonitis. High resolution CT reveals the charac-
teristic appearance of diffuse, bilateral poorly defined, ground-
glass centrilobular nodules (arrows).

1.Journal of Computer Assisted Tomography 26(2):159-173
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CPA treatment - principles

Important defects in innate immunity so long term (i.e.
life-long) antifungal treatment, if possible

Some patients appear not to progress, but should to
be kept under observation, as progression may be
subclinical

Minimise other causes of lung infection with
immunisation and antibiotics

Itraconazole, voriconazole and posaconazole all
effective, but adverse events — check levels

Amphotericin B and micafungin IV useful for failure of
oral azole therapy

Gamma IFN helpful in some cases
Monitor for azole resistance
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Figure 1. Drawing of the appearance of the airways from the
autopsy of a 3-year-old girl with Aspergillus tracheobronchitis
who was presumably not immunocompromised.
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Oral triazole therapy for CPA

CPA patients with Control of Itraconazole A Il Agarwal, 2013; De
progressive disease infection Start 200mg BID, Buele, 1998,
adjust with TDM Dupont, 1990;

Campbell, 1991;
Tsubura, 1997;
Denning, 2003;
Nam, 2009;
Al-shair, 2013

Voriconazole A ||  Saito, 2009;
Start 150-250mg Jcadrazr:)i;,63012,
BID, adjust with ain, ;

Sambatakou, 2006;

DM Camuset, 2007;
Philippe, 2009; Al-
shair, 2013

Posaconazole B ||  Felton, 2010;

Start 400mg BID

No data to
indicate
which agent
is preferable.

Voriconazole
preferred for
SIA/CNPA
and patients
with fungal
balls to
minimise
risk of
resistance

miilDivisrequiredsforitraconazole and voriconazole or desirable for pesaconazole

Target concentrations transferred from IA, PK/PD and prophylaxis data
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Impact of oral itraconazole therapy for chronic
pulmonary aspergillosis after TB over 6 months

Oral itraconazole

Standard care
No antifungal

Improved

Stable

Deterioration

MANCHESTER Agarwal R et al, Mycoses 2013;

56:559.
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\V\Ql‘\é Chronic pulmonary aspergillosis - response to itraconazole after 6
N £ months therapy, compared to
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Standard care Oral itraconazole

6mo 12mo 6 mo 12 mo

Improved

Stable

) Deterioration
Natural history

with no therapy | 30% relapse
over 12 months off therapy in
6 months

MANCHESTER Agarwal R et al, Mycoses 2013; 56:559.



’é‘;«—‘\
‘VY<4L/

Alternative intravenous therapy for CPA

CPA patients with ~ Control of Micafungin B |l Kohno, 2011;

. . . . Kohno, EJCMID
progre.f,suve disease, infection 150mg/d 2013; Saito, 2009;
who fail, are Kohno, 2011;
intolerant of Kohno , 2004;
triazoles or have lzumikawa, 2007;

. | ) Yasuda, 2009;
triazole resistance Nam, 2009
AmphotericinB  C [l Denning, 2003

deoxycholate
0.7-1.0mg/kg/d

Liposomal AmB B lla Newton, 2014
3mg/kg/d
Caspofungin C lla  Kier, 2014; Kohno

50-70mg/d ECCMID 2013
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MANCHISIER Tt J Infect Dis 2010;14:e479; Ohba et al, Resp Med 2012; 106:724
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Local cavity therapy for CPA

CPA with Control | Instillation of C | Il |Giron, 1998; Experime
aspergilloma, of amphotericin Kravitz, 2013 | g
unwilling or infection | B

unable to take deoxycholate

oral therapy, into cavity

multi-azole

resistance and

inoperable

12— 68
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Control of
infection,
arrest of
pulmonary
fibrosis,
prevention of
haemoptysis,
improved
quality of life.

CPA patients on
antifungal
therapy

Subacute Cure

|A/CNPA

6 mo
antifungal
therapy

Long term
antifungal
therapy,
depending
on status
and drug
tolerance

6 mo

Agarwal, 2013:
Yoshida, 2012;
Nam, 2010:
Felton, 2010;
Camuset, 2007:
Jain, 2006:
Cadranel, 2012

Felton, 2010;
Camuset, 2007;
Jain, 2006;
Cadranel, 2012

Camuset, 2007
Cadranel, 2012

Duration of antifungal therapy for CPA

Optimal
duration of
therapy in
CPA is
unknown,
indefinite
suppressive
therapy may
be
appropriate
in selected
patients
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Corticosteroid therapy for CPA

CPA patients with Symptom Prednisolone D 1]
progressive disease control

not on adequate

antifungal therapy

CPA patients with Essential Prednisolone B I
progressive disease control of 5-30mg/d or

on adequate underlying  other

antifungal therapy disease immunosuppr

essive therapy

Denning, 2003

Without
adequate
antifungal
therapy,
corticosteroid
accelerates
progression
Note
azole/steroid
drug interaction

Common
indications
include
sarcoidosis,
rheumatoid
arthritis, COPD
and
ABPA/asthma
exacerbation s
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zl'heraples for haemoptysis in CPA

CPA patients with Arrest of | Tranexamic B [I | Tscheikuna,
haemoptysis bleeding | acid 1.5-4g/d Sy owtric
Factor 7 C 1l
: Jardin, 1988;
Bronchial A [l SR
artery 2002;
embolisation Corr, 2006;
Serasli, 2008;
Sg(')ggemura’ In selected
Surgical B I cases in
resection Shigemura, | Which BAE
2009; and antifungal
Erdogan, disease
2005 control is not
. : _ _ achieved
Have omitted manpgement of  massive haemaptysig from [Table — will be referred

B iR Written text. Would be helpful to have an authoritative text/reférence on this.
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Simple/single Cure and
aspergilloma
threatening

haemoptysis

CCPA refractory to
medical management
(including multi-azole
resistance) with
antifungal treatment
and/or life-threatening
haemoptysis.

Improved control
of disease,
possibly cure

prevention of life-

Lobectomy or any other A Il
segmental resection

Video-assisted thoracic
surgery (VATS)

Careful risk assessment, A Il
followed by lobectomy
or pneumonectomy

Thoracoplasty with

simultaneous

cavernostomy and C/D 1
muscle transposition

flap

Daly, 1986;
Regnard, 2000;
Kim, 2005; Pratap,
2007; Brik, 2008;
Muniappan, 2014;
Farid, 2013; Chen,
2012; Nacera,
2012; Lejay, 2011;
IDSA 2008

Chen, 2014;
Muniappan, 2014.

Kim, 2005; Farid,
2013
(others)

Grima, 2008 Igai ,
2012

Ratio
risks/benefits =
define surgical
risk
assessment
scale

Patients should
be seen in
centres with
experience of
aspergillosis
surgery

May require
conversion to
thoracotomy

Prior
embolization
asa
temporizing
procedure

Highly
experienced
surgical team
required

Text will elaborate on bronchoscopic fungal ball removal, pre-operative assessment, bronchial artery
embolisation, nutrition, antifungal therapy and peri-operative strategies to reduce risk of pleural aspergillosis
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Lower risk Higher risk
Risk of Aspergillus empyema
Intrapulmonary cavity Pleural involvement including thickening
Cavitary lesion with fungal ball or fluid
Solid lesion
level
Irregular or bumpy cavity surface
Smooth-walled cavity (indicating fungal growth on surface of
cavity)
Single lesion or small, localised collection _ o _
Extensive multicavity lesion
of several interrelated lesions
Prior radiotherapy to proposed surgical
site
Prior lobectomy or other thoracic surgery
|

MANCHESTER Farid, J Cardiothor Surg 2013;8:180
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Lower risk Higher risk

Localised lesion and lobectomy or

_ Second lobectomy or pneumonectomy
segmental resection

Chest wall normal Scoliosis or ankylosing spondylitis

Other pleural/pulmonary disease

preventing full lung mobilisation

Immunosuppression

Intrapleural spillage during surgery

MANCHESTER Farid, J Cardiothor Surg 2013;8:180
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Lower risk Higher risk
Risk of overall poor outcome
Good pulmonary function FEV1 <1.0 L/sec
Young Older (> 70 years)
Well nourished Thin, low BMI or reduced albumin
Diabetes, other concurrent pulmonary
No other significant comorbidities infection (ie non-tuberculous
mycobacterial or Pseudomonas infection)
Other associated significant
comorbidities (i.e. lymphoma,
autoimmune hepatitis, organ
transplantation)
| I

MANCHESTER

Farid, J Cardiothor Surg 2013;8:180
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EV@})W up of Aspergillus nodule and after resection

Aspergillus nodule not
treated with antifungal
therapy

Post-
lobectomy/pneumonect
omy

To identify
progression
early
and/or
carcinoma
of lung if
multiple
lesions

To detect
recurrence
early

surgery

3-6 mos clinical
follow up with
(low dose)
imaging,
inflammatory
markers and
Aspergillus
lgG/precipitins

3-6 mos then 6
monthly for 3
years with
inflammatory
markers and
Aspergillus
lgG/precipitins

Farid, 2013;
Muldoon,
2014

Farid, 2013.

81

Not necessary
if entire single
nodule
resected

No predictors
of recurrence
yet described.

Full re-
evaluation if
consistent
increase in
Aspergillus IgG
titres.
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Respiratory specimen diagnosis of CPA

W7 L% &7

Cavitary or nodular Diagnosis  Direct A Il Uffredi, 2003 In CPA histology
pulmonary infiltrate in  or microscopy for distinguishes
non- exclusion ~ hyphae between
. . : SAIA/CNPA and
immunocompromised ©f CPA Histology A || Denning, CCPA/
patients 2003; -
Microscopy
ositive is a
Fungal culture Etron indicator
(respiratory A 1] ) g )
secretion) of infection
Fungal culture Horvath, Bacterial culture
(transparietal B Il 1994 plates less
aspiration) sensitive than
fungal culture
plates
To Aspergillus PCR  C I  Denning,
document  (respiratory ;83; Duddy,  pcR more
or exclude secretion) sensitive than
other _ Horvath culture
pathogens Bacterial C [t 1994,

culture
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o Antigen diagnosis of CPA
n
Cavitary or nodular Diagnosis  Antigen (BAL) B Il lzumikawa, Antigen
pulmonary infiltrate in  or 2012 studied in BAL
non- exclusion and serum,
immunocompromised of CPA : . but not
) Antigen C Il lzumikawa,
PRIIETES (serum) 2012; Kono, ST
2013; Shin,
2014
Antigen No

(sputum) data
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Aspergillus antibody diagnosis of CPA

Cavitary or nodular
pulmonary infiltrate
in non-
immunocompromise
d patients

In context of
asthma/ABPA/CF

Diagnosis or
exclusion of
CPA

Aspergillus 1gG
antibody

Aspergillus
precipitins

Aspergillus IgM
antibody

Aspergillus IgA
antibody

Aspergillus IgE
antibody

Guitard, 2012;
Baxter, 2012; Van
Toorenenbergen,
2012

BTS,1970; Uffredi,

2003; Kitasato,

2009; Ohba, 2012;

Baxter, 2012

Brouwer, 1988;

Schonheyder
1987; Nimomiya,
1990;

Denning, 2003;
Agarwal, 2012

lgG and
precipitins test
standardisation
incomplete

Most in house
tests poorly
validated, with
uncertain
sensitivity the
major problem.

Sensitivity for
Aspergillus
nodule
uncertain
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Features of cavitation,

fungal ball, pleural
thickening and/or
upper lobe fibrosis

Suspicion of chronic
pulmonary
aspergillosis on CXR

Follow up on or off
therapy

suspicion of
CPA for
physicians

Diagnosis or
exclusion of

CPA

Radiological
report must
mention
possible CPA

CT scan
(contrast)

PET scan

CT (low dose)
or
CXR

Initial FU at 3
to 6 mos and
with change
of status

Roberts, 1987;
Kim, 2000;
Franquet,

Denning,
2003; Greene,
2005; Kobashi,
2006; Godet,

Greene, 2005
Baxter, 2011;
Kim, 2013

Greene, 2005;
Cadranel,

Felton, 2009;
Cadranel

diological diagnosis and follow up-of

CPA is often
missed for
years and
patients
mismanaged.
Microbiological
testing required
for confirmation
High quality CT
with vessel
visualisation

Expert
radiology
advice.

General need
to miminise
radiation
exposure,
especially

e s L s NT















