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Prospective Asthma Treatments; Future Perspectives

PM O’'BYRNE

Firestone Institute for Respiratory Diseases, Department of Medicine,
McMaster University, Hamilton, Ontario, Canada.

Most asthma patients can be well controlled on medications that are currently
available, and which are both effective and safe (1). However, 5-10% of asthma patients
have severe refractory asthma, and do not achieved asthma control, even with high doses
of inhaled corticosteroids (ICS), usually in combination with long-acting inhaled Pg-
agonists (LABAs), and other maintenance treatments (2).

A variety of approaches have been used to attempt to improve outcomes in patients
with severe refractory asthma. These have included optimizing bronchodilation; reducing
airway smooth muscle; reducing airway inflammatory cell number and/or activity; and
targeting specific airway effector mediators.

The most promising treatment approaches currently under investigation are those
which reduce airway eosinophils in patients with severe refractory asthma and a
persisting airway eosinophilia. Monoclonal antibodies (hMab) against IL-5 have been
shown to improve lung function, improve asthma control, reduce exacerbation risk and
allow reduction or elimination of maintenance oral corticosteroids in this subset of
patients (3;4).

Bronchial thermoplasty may provide benefit in improving control and reducing
exacerbations in selected patients (5). Bronchial thermoplasty is a bronchoscopic
therapeutic procedure where the airways are heated using radiofrequency energy to 65°C.
The procedure is done using a catheter passed through the bronchoscope, and can only
treat the larger airways (6). A complete period of treatment requires three
bronchoscopies, spaced several weeks apart. There is convincing evidence that the
procedure reduced the volume of airway smooth muscle in the treated airways (7).

The addition of the muscarinic antagonist, tiotropium also improves airflow
obstruction (8;9). One issue that the studies did not address, however, is whether
tiotropium plus ICS has a beneficial effect in reducing the risks of severe asthma
exacerbations that is an important benefit of the combination of ICS plus LABA (10).

Other developments being evaluated in severe refractory asthma are CXCR2 (the IL-

8 receptor) antagonists in patients with a persisting neutrophilic airway inflammation
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(11), and CRTh2 antagonists (12), both of which are small molecule antagonists, and
hMabs against IL4 and IL-13 (13;14). Finally, another approach to reduce receptor
numbers, using inhaled anti-sense, has shown to reduce allergen-induced airway
eosinophilia (15), and combining different anti-sense against different targets may become
a feasible treatment option.

A variety of new treatment options are being investigated to help improve overall
asthma control in patients with severe refractory asthma. These include medications to
optimize lung function; bronchial thermoplasty to reduce airway smooth muscle in central
airways; and those which target specific inflammatory cells or receptors of inflammatory

mediators.

Reference List

(1) Bateman ED, Hurd SS, Barnes PJ, Bousquet J, Drazen JM, Fitzgerald M et al. Global strategy
for asthma management and prevention: GINA executive summary. Eur Respir J. 2008;31:143-
78.

(2) Bel EH, Sousa A, Fleming L, Bush A, Chung KF, Versnel J et al. Diagnosis and definition of
severe refractory asthma: an international consensus statement from the Innovative Medicine
Initiative (IMI). Thorax. 2011;66:910-917.

(3) Nair P, Pizzichini MM, Kjarsgaard M, Inman MD, Efthimiadis A, Pizzichini E et al.
Mepolizumab for prednisone-dependent asthma with sputum eosinophilia. N Engl J Med.
2009;360:985-93.

(4) Haldar P, Brightling CE, Hargadon B, Gupta S, Monteiro W, Sousa A et al. Mepolizumab and
exacerbations of refractory eosinophilic asthma. N Engl J Med. 2009;360:973-84.

(5) Castro M, Musani Al, Mayse ML, Shargill NS. Bronchial thermoplasty: a novel technique in the
treatment of severe asthma. Ther Adv Respir Dis. 2010;4:101-16.

(6) Cox G, Thomson NC, Rubin AS, Niven RM, Corris PA, Siersted HC et al. Asthma control during
the year after bronchial thermoplasty. N Engl J Med. 2007;356:1327-37.

(7) Miller JD, Cox G, Vincic L, Lombard CM, Loomas BE, Danek CdJ. A prospective feasibility study
of bronchial thermoplasty in the human airway. Chest. 2005;127:1999-2006.

(8) Peters SP, Kunselman SJ, Icitovic N, Moore WC, Pascual R, Ameredes BT et al. Tiotropium
bromide step-up therapy for adults with uncontrolled asthma. N Engl J Med. 2010;363:1715-26.

(9) Kerstjens HA, Disse B, Schroder-Babo W, Bantje TA, Gahlemann M, Sigmund R et al.
Tiotropium improves lung function in patients with severe uncontrolled asthma: A randomized
controlled trial. J Allergy Clin Immunol. 2011;128:308-14.

(10) Pauwels RA, Lofdahl CG, Postma DS, Tattersfield AE, O'Byrne P, Barnes PJ et al. Effect of
inhaled formoterol and budesonide on exacerbations of asthma. Formoterol and Corticosteroids
Establishing Therapy (FACET) International Study Group. N Engl J Med. 1997;337:1405-11.

(11) Gaga, M., Nair, P., Hargreave, F. E., Sadeh, J., and Chanez, P. SCH527123, a Novel Treatment
Option For Severe Neutrophilic Asthma. Am J Respir Crit Care Med. 181. 2010.

Ref Type: Abstract

(12) Barnes N, Pavord I, Chuchalin A, Bell J, Hunter M, Lewis T et al. A randomized, double-blind,
placebo-controlled study of the CRTH2 antagonist OC000459 in moderate persistent asthma.
Clin Exp Allergy. 2012:42:38-48.

(13) Gauvreau GM, Boulet LP, Cockcroft DW, FitzGerald JM, Carlsten C, Davis BE et al. Effects of
interleukin-13 blockade on allergen-induced airway responses in mild atopic asthma. Am J
Respir Crit Care Med. 2011;183:1007-14.

(14) Corren J, Lemanske RF, Hanania NA, Korenblat PE, Parsey MV, Arron JR et al. Lebrikizumab
treatment in adults with asthma. N Engl J Med. 2011;365:1088-98.

(15) Gauvreau GM, Pageau R, Seguin R, Carballo D, Gauthier J, D'Anjou H et al. Dose-response
effects of TPI ASMS8 in asthmatics after allergen. Allergy. 2011:;66:1242-48.

23



BX REPLUILF-Z 20(0) 2012

Occupational asthma update

Hae-Sim Park, Professor

Department of Allergy & Clinical Immunology, Ajou University School of Medicine,
South, Korea

Various kinds of workplace agents causing occupational asthma (OA) in which high-
molecular-weight (HMW) and low-molecular-weight (LMW) allergens were included.
HMW allergens such as wheat flour, enzymes and some LMW compounds such as
isocyanates, reactive dye, antibiotics act through a documented IgE-mediated mechanism.
For most LMW agents, the immunologic mechanism has not yet been fully characterized.
1. Immunologic mechanisms

Most HMW allergens such as wheat flour, digestive enzymes, herbal agents and
spider mites could induce IgE mediate responses to induce work related symptoms in
exposed workers. Allergy skin prick test and/or measurement of serum specific Igk
antibody will be useful for predicting the phenotype OA and identifying asymptomatic
sensitizers among the exposed workers. ADRB2 and I1.-10 may be genetic markers for
enhance IgE sensitization to HMW agents. Some LMW agents could induce IgE mediated
responses. Three diisocyanates including TDI, MDI and HDI are a common cause of
OA(2) and TDI is the most common cause of OA in developing countries. A leading
hypothesis in the pathogenesis of TDI-OA is that the chemical acts as a hapten and
undergoes nucleophilic addition reactions (conjugates) in vivo with airway proteins.
Serum specific IgE and IgG antibodies to TDI-human serum albumin (HSA) conjugate
were found to be significantly higher in TDI-OA patients than control groups. However,
the prevalence of this serum specific IgE antibody varied between 0 and 50% of TDI-OA
patients, which were derived from preparatory conditions of the conjugate and type of
TDI-HSA conjugate used. Regarding MDI, when serum-specific IgE antibodies were found
in sera of confirmed MDI-OA patients compared to control groups, although sensitivity
was low. These findings suggested that IgE mediated mechanism is one of the major
pathogenic mechanism of isocyanate induced OA in which detection rate of serum specific
IgE antibody will be improved if we develop more biological isocyanate —tissue protein
conjugate. Several kinds of reactive dyes including Black GR and Orange 3R could induce
IgE mediated OA in exposed workers. Inhalation of cephalosporin powders could induce

IgE mediated occupational allergies in exposed subjects working in pharmaceutical
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industry or in health care workers. Monitoring of serum specific IgE antibody to
corresponding cephalosporin-HSA conjugate or reactive dyes will be useful for detecting
the sensitized subjects and potential OA patients.

The role of serum specific IgG still remains controversial. Most studies including
spider mite, wheat flour, and reactive dyes demonstrated that the presence of wheat-
specific IgG1 and IgG4 antibodies was found to be significantly higher in exposed workers
in association with exposure intensity. The possibility of IgG4 mediated OA seems
extremely low. Therefore, serum specific IgG to occupational allergens may represent
current or previous exposure, not directly related with the pathogenic mechanism.

Possible autoimmune mechanisms were suggested in pathogenic mechanisms of TDI-
OA as the recent studies reported two serum autoantibodies, IgG to cytokeratin (CK) 19
and transglutaminase (tTG). The prevalence of serum IgG to CK19 and tTG in TDI-OA
was significantly higher than in control groups.

2. Non-immunologic mechanism

The previous in vitro studies demonstrated that TDI exposure could induce IL 8 and
chemokine productions from the bronchial epithelial cells interacted with activation of
pro-inflammatory cyotokines, indicating that isocyante exposure could initiate and prime
immune response in asthmatic airway and propagate various inflammatory cells.
Furthermore, the immunohistochemical study of airway mucosa of TDI-OA patients
demonstrated the increased infiltration of neutrophils as well as lymphocytes and
eosinophil. Increased levels of MPO and IL 8 were found in the airway secretion of TDI-
OA patients after the TDI challenges indicating that activated neutrophils can involve in
the pathogenic mechanism of TDI-OA. Furthermore, increased production of matrix
metalloproteinase-9 (MMP-9), and VEGF was noted in the airway secretion and/or sera of
TDI —OA after the TDI challenges, indicating that these cytokines may involved in the
airway inflammation as well as airway remodeling.

3. Molecular genetic mechanisms

A study performed in a Korean population demonstrated that HLA DPB1*0501
haplotype may be a genetic marker for the development of TDI-OA. A genome-wide
association study reported the alpha-T catenin (CTNNA3) as a candidate gene that was
associated with the degree of airway inflammation. There have been several studies
showing that anti-oxidant genes such as NAT and GST were associated with TDI-OA
phenotype, however, they were not replicated in Asian population. The ADRB2
polymorphisms may affect IgE-specific sensitization to TDI. The TLR4 and IL4R genes
were related with development of respiratory symptoms in baker’s asthma.

4. Perspectives

To date, occupational challenge test is the gold standard for diagnosis of OA, but it is
an invasive and time consuming procedure under the supervision of specialists.
Permanent impairment of lung function was noted in the long-term follow-up of OA. It is
essential to develop applicable biomarkers to predict the phenotype of OA and to identify
the susceptible subjects.
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Diagnosis and treatment of allergic bronchopulmonary
aspergillosis

Dr Ritesh Agarwal, MD, DM, FACP, FCCP, FRCP (Glasg)

Associate Professor, Dept of Pulmonary Medicine,
Postgraduate Institute of Medical Education and Research

Allergic bronchopulmonary aspergillosis (ABPA) is a pulmonary disorder caused by
immune reactions against Aspergillus fumigatus. It usually complicates the course of
patients with bronchial asthma and cystic fibrosis manifesting with uncontrolled asthma,
recurrent pulmonary infiltrates, and bronchiectasis. The interest in this entity stems from
the fact that early diagnosis and treatment can prevent the occurrence of bronchiectasis, a
marker of irreversible lung damage. As the disorder needs to be detected before onset of
bronchiectasis, all patients with predisposing conditions need to be routinely screened for
ABPA. Aspergillus sensitization (AS) defined as the presence of an immediate-type
cutaneous hypersensitivity or elevated IgE levels against crude or specific antigens of A.
fumigatus is probably the first step in the development of ABPA, and ABPA can be
conceptualized as an exaggerated form of AS.

The diagnosis of ABPA is usually made using a combination of clinical, radiological
and immunological criteria, and can be easily remembered by the mnemonic ARTSPICE
(Asthma, Radiographic opacities, Type I skin test against Aspergillus antigen, Specific A
fumigatus IgG and IgE levels elevated, Precipitins against A fumigatus, IgE levels raised,
Central bronchiectasis, Eosinophilia). The significance of CB as a specific diagnostic
marker for ABPA is controversial as it has been shown that almost 40% of involved lobes
have bronchiectasis extending to the periphery. The presence of elevated A. fumigatus
specific IgE (>0.35 kUA/L) and total IgE (>1000 IU/mL) strongly points towards the
diagnosis of ABPA in a patient with asthma.

While investigating a patient with asthma, an Aspergillus skin test should be used
for screening. Once it is positive, total serum IgE levels are done. If the value is >1000 U/
mL, other tests should be done including high-resolution computed tomography (HRCT) of
the chest, IgE and IgG specific to A. fumigatus, total eosinophil count and serum
precipitins to A. fumigatus. If the IgE levels are 500-1000 IU/mL, the next step is analysis
of A. fumigatus specific IgE and/or IgG antibodies. If the levels are raised, the patient is
followed every six weeks with total IgE levels especially if there is bronchiectasis. If the
absolute value rises >1000 IU/mL or there is a rising trend, then other investigations for
ABPA are performed. If the IgE value is 500-1000 IU/mL and IgE and/or IgG specific to A.
fumigatus are not raised, the patient is then followed up with annual IgE levels.
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The management of ABPA includes two important aspects namely institution of
glucocorticoids to control the immunologic activity, and close monitoring for detection of
relapses. Another target is to use antifungal agents to attenuate the fungal burden
secondary to the fungal colonization in the airways. The clinical effectiveness of therapy 1s
reflected by decrease in the patient’s total IgE levels (there seems to be no correlation
between serum levels of A. fumigatus specific IgE levels and disease activity) along with
improvement in symptoms and radiology. The goal of therapy is not to attempt
normalization of IgE levels but to decrease the IgE levels by 20-50% which in most cases
leads to clinical and radiographic improvement. One should also establish a ‘new’ baseline
total IgE level for an individual patient, which serves as a guide to future detection of
relapse and helps in follow-up of the patient.

Oral corticosteroids (CS) are the drug treatment of choice for ABPA. They not only
suppress the immune hyperfunction but are also anti-inflammatory. Different regimens of
(S have been used in literature as there is no robust data to guide the dose and duration
of CS. They are especially beneficial in those with mucoid impaction and poorly controlled
asthma. A randomized controlled trial on the efficacy and safety of two different
glucocorticoid dose regimens (Prednisolone 0.5 mg/kg/day for 2 weeks, 0.5 mg/kg/day for
alternate days for eight weeks, taper by 5 mg every 2 weeks and discontinue; vs. 0.75 mg/
kg/day for 6 weeks, 0.5 mg/kg/day for 6 weeks, taper by 5 mg every 6 weeks and
discontinue) in allergic bronchopulmonary aspergillosis has been completed
(NCT00974766). The results of this trial will help in answering the question regarding
dose of glucocorticoids in ABPA. Inhaled CS have minimal systemic side-effects but
achieve high concentrations in the tracheobronchial tree. However, evidence suggests that
inhaled CS alone have no role in the management of ABPA and should not be used as first-
line therapy. However inhaled CS can be used for the control of asthma once the oral
prednisolone dose is reduced to <10 mg/day.

The results of two randomized controlled trials suggest that itraconazole could
significantly decrease the IgE levels by >25% compared to placebo but does not cause
significant improvement in lung function. However, the major limitation of these studies
is the fact that neither study reported long-term outcomes in terms of relapses of ABPA.
Thus, longer term trials are required before a firm recommendation can be made for the
use of itraconazole as adjunctive treatment for patients with ABPA. Itraconazole should
be used only in cases of ABPA who relapse despite glucocorticoid therapy or in patients
with glucocorticoid-dependent ABPA. Itraconazole has also been used as monotherapy in
ABPA. However, more trials are required to confirm the efficacy of itraconazole
monotherapy. A randomized controlled trial comparing monotherapy of itraconazole
versus prednisolone in ABPA (MIPA study: NCT01321827) is underway, which aims to
answer to this question. Recently, voriconazole and posaconazole have also been tried in
ABPA.

There are case reports of ABPA treated with inhaled amphotericin and inhaled
steroids. Similarly there are single patient case-reports or small case-series on the use of
omalizumab in ABPA. Pulse doses of intravenous methylprednisolone have been used for
treatment of severe exacerbations of ABPA. All these therapies can be tried in those with
steroid-dependent ABPA or in patients who develop treatment-related adverse reactions.
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