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Asthma and allergies are associated with significantly reduced quality of life and both morbidity 
and mortality. They affect patients from childhood into adulthood. Patients often miss school, 
college or work. To improve outcomes for these patients we need to better understand what is 
important for them. This includes patient-oriented guidance, use of personalised medicines and 
being able to assess response to medicines using patient-selected outcomes. 

This thesis focuses on developing patient-centred outcomes for patients with asthma and/or 
allergies and has four main aims. First, to understand perceptions of adolescents and young 
adults with allergies and/or asthma and their parents about transition care to improve 
outcomes. Second, to generate patient-centred core outcome measures sets for paediatric and 
adult severe asthma. Third, to systematically review and appraise methodologically developed, 
defined, and evidenced definitions of response to biological therapy as outcomes for severe 
asthma. Forth, to develop composite response tools as standardised outcomes with input of 
patients to assess response to biological therapy for severe asthma.  

The results achieved with patient input reported in this thesis include 1) views of adolescents 
and young adults with asthma and allergies and their parents on how to improve draft 
recommendations about transition; 2) development of core outcome measures for paediatric 
and adult severe asthma through the multinational multistakeholder consensus; 3) current 
definitions of response to biological therapies that lack of a patient-centred composite outcome 
measure of response, and 4) externally validated composite definitions of response to biological 
therapy for paediatric and adult severe asthma.  

This thesis concludes that involvement of patients in guideline development is crucial to make 
recommendations more patient-centred thus improve long-term outcomes in adolescents and 
young adults with asthma and allergies. Novel core outcome measures for severe asthma 
should lead to consistency in reporting and standardised comparison of patient-oriented 
outcomes in trials to guide policy-making and clinical care. Methodologically developed patient-
centred composite scores should be helpful in holistic understanding of response to biologics 
in severe asthma but require further validation. Taken together, this thesis is a step towards in 
achieving standardised and patient-oriented outcomes is asthma and allergy. 
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Chapter 1 Introduction  

1.1 Epidemiology and definitions of asthma and allergies 

Food allergy, asthma, eczema and hay fever are common allergic conditions in children and 

adults. They significantly affect quality of life (QoL) and are responsible for both morbidity and 

mortality. 

Asthma is defined as heterogeneous disease characterised by chronic airway inflammation and 

manifests as wheeze, chest tightness, cough, shortness of breath along with variable expiratory 

airflow limitation.1 According to the Global Asthma Network Phase I cross-sectional study, over 

27-years there has been a significant increase in percentage point prevalence per decade in 

ever having asthma (1.25, 95% CI: 0.67 to 1.83) and 1 in 10 children and adolescents had 

wheeze in the previous year, of whom almost 50% had severe symptoms.2 Similarly for adults, 

the overall prevalence of symptoms in adults was 6.6% (0.9–32.7%) for current wheeze and 

4.4% (0.9–29.0%) for asthma ever.3  Up to 10% of adults and 2.5% of children with asthma have 

severe asthma4 similarly to data from the international severe asthma registry.5 According to the 

2014 UK National Review of Asthma Deaths, out of 155 deaths from asthma  61(39%) deaths 

were from severe asthma for patients 4-97 years of age.6 Data from the multinational cohort 

study of mortality, all-cause mortality rates ranged from 5.2 to 9.5/1000 person-years (PY) in 

asthma, and between 11.3 and 14.8/1000 PY in severe asthma.7This emphasises the need for 

better management and monitoring of outcomes in paediatric and adult patients with severe 

asthma. 

Eczema, also known as atopic dermatitis, is an inflammatory skin condition that characterised 

by intense pruritis and recurrent eczematous lesions.8 It is associated with increased risk of 

several allergic comorbidities such as asthma, hay fever and food allergy.9 Hay fever is 

characterised by inflammation of the nasal mucosa and conjunctivae and defined by the 

following symptoms such as discharge, itching, sneezing, nasal blockage or congestion.10 

Based on recent Global Asthma Network Phase I multi-country cross-sectional population-

based study, the overall prevalence of hay fever ever in adults 14.4% (2.8–45.7%) and 9.9% (1.6–

29.5%) for eczema ever.3   

Lastly, food allergy is an adverse reaction to food caused by immunological mechanisms.11 It 

can lead to severe reactions such as anaphylaxis that involves respiratory and cardiovascular 

symptoms and requires immediate treatment.12 According to the recent systematic review that I 

co-authored, pooled lifetime prevalence of self-reported food allergy is 19.9% (95% CI 16.6-
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23.3) and point prevalence is 13.1% (95% CI 11.3-14.8).13 The prevalence and burden of allergic 

conditions are often difficult to compare due to heterogeniety in the methodology and outcome 

measures used.14,15  

1.2 Patient-centred outcomes in medicine 

Randomised controlled trials (RCTs) are the gold standard study design to assess efficacy of 

different interventions across studies. Usually there is a primary outcome that is of greatest 

treatment importance and secondary outcomes to evaluate additional beneficial or harmful 

effects of the intervention. A clinical outcome describes a medical event and relates to changes 

in patient’s health, function or QoL.16. Surrogate outcomes may be easier to measure and can 

be used as a substitute of a clinical outcome; their validity is often questionnable.17 In trials it is 

important to select the most appropriate domain, that is what to measure (e.g. QoL)  and a 

specific measurement, that is how to measure that domain (e.g. a severe asthma quality of life 

questionnaire). Further, outcomes can be objective (e.g. lung function) or subjective (e.g. need 

for rescue medication), and clinician reported or patient-reported outcome measures (PROMs). 

PROMs are often used to monitor and improve care for individual patients, and in health policies 

and management to assess performance of healthcare providers.18,19 The use of PROMs 

encourages patients to participate in their own care20 while it provides important information to 

HCPs about their well-being, needs and symptoms to adapt management if nessesary. 

Moreover, the use of PROMS not only improve patient-related outcomes at individual level but 

also at organisational and policy levels21 and has been encouraged use by the European 

Medicines Agency and Food and Drug Administration as measures of treatment efficacy.22,23  For 

example, the SR on routine collection of PROMs in an oncologic setting showed that 21/23 

studies reported positive effect on patient-provider communication; 11/11 studies found strong 

effect on monitoring of patient symptoms, side effects and toxicity during and after 

chemotherapy for the outpatients; 15/16 studies reported strong effect on detecting 

unrecognised problems; 13/17 studies reported strong positive effect on the changes to patient 

management.24 

Researchers and clinicians typically lean towards reporting outcomes that are easy to measure, 

expected to be responsive to the intervention rather than what is important to decision 

making.25,26 Without having standardised outcomes, there could be bias towards selective 

reporting of outcomes that show positive results and detrimentally affect care of patients.27 

Participation of patients in the design and conduct of research has become increasingly 

important and may be beneficial in generating patient-centred trial designs.28,29   
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Understanding what matters the most for patients is pivotal to achieving the best outcomes for 

them. However, several papers have highlighted differences between what doctors consider 

important for patients and what patients actually value.30,31 This emphasises the need for better 

understanding of patients’ lived experiences of disease and what they want to achieve when 

interacting with a doctor to facilitate shared decision making.  This could be achieved by 

engagement of patients in research projects, clinical trials and guideline development. 

Meaningful involvement of patients in research occurs when patients and caregivers are actively 

taking part in study design, study delivery and dissemination of findings. Several barriers and 

facilitators for effective partnership have been identified for researches who is planning to 

involve patients.32,33 For example, it is important to provide training, clearly explain their roles, 

research methodology and jargon, listen to patients’ needs and build trusting collaboration 

through understanding their perspectives.34 Patient engagement in research ensures that 

research questions and outcomes are relevant to patients, their needs and concerns, and 

results are shared with relevant groups.35,36 In turn, patients should feel valued as they support 

health-care interventions and improve lives of other patients.37  

 

1.3 Impact of the patient context on the burden of diseases 

Adolescents and young adults (AYA) with allergy and asthma are patients aged 11-25 years.38 

These patients are at high risk of morbidity and mortality with a significant rate of asthma deaths 

and fatal anaphylaxis.39,40  For example, children with asthma aged 10–14 years had the highest 

average annual mortality rate (3.1 deaths per million) when compared to other age groups.41 

Similarly,  in the database of 604,279 patients younger than 18 years admitted to intensive care, 

there were 1989 cases of anaphylaxis of which 19 were fatal with most of the deaths occurred in 

adolescents (53%).42 During adolescence, AYA go through rapid biological and social 

development with changes in levels of autonomy.38 AYA with allergy and/or asthma face 

additional challenges around psychological factors, health-related QoL, self-management and 

adherence to medications.43 Peer pressure may lead to exposure to smoking, alcohol or trying 

food allergens which may impact on asthma control and cause life-threatening allergic 

reactions. It has been shown that psychological, educational, e-health and peer interventions 

lead to better QoL, asthma symptoms, improvements in inhaler technique and management of 

asthma symptoms.44 Therefore, education and support for this age group is vital to ensure they 

have knowledge and skills to gradually taking responsibility for self-managing their allergic 

diseases. 
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A knowledge of the challenges that AYA with allergy and/or asthma face should inform the 

development of appropriate resources for these patients. Based on recent pan-European survey 

where I am a first author, most healthcare professionals (HCPs) do not have resources and 

transitional care guidelines to effectively support AYA.45 Thus, there was a need to develop first 

European guideline to help HCPs in managing AYA with allergy and asthma. We published this 

guideline in 2020.38AYA need gradual training (called transition process) to enable them to 

slowly take responsibility from their parents in managing allergic conditions, communicating 

with HCP on their own and scheduling medical appointments. In other words, the main 

outcome should be to support AYA into becoming competent and confident adult patients.46  

Several transition guidelines have been implemented for patients with chronic conditions. For 

example, transitional care programmes for patients with diabetes mellitus showed significant 

improvements in glycosylated haemoglobin levels, acute and chronic complications, and rates 

of follow-up and screening.24 Further, transition programmes have improved outcomes for 

patients with cerebral palsy, autism spectrum disorders, type 1 diabetes such as promotion of 

health self-efficacy, appropriate parent involvement, meeting the adult team before transfer 

with better autonomy in appointments.47 

Achievement of key outcomes for transition process is not possible without involvement of AYA 

with allergy and asthma into research and understanding their perspectives. A recent scoping 

review has identified that only 22/47 studies reported involvement of patient advocates in the 

development of clinical practice guidelines, while patients and patient advocates reported in 

17/47 studies and general public reported in 2/47 studies.48 Only half (26/42) of identified 

guidelines involved patients in question identification and even less (18/42) in review drafting. 

This shows underrepresentation of patient and public involvement (PPI) in guideline 

development. Qualitative interview study showed that inclusion of patients lead to identification 

more key clinical issues that were not mentioned by HCPs thus broaden the scope of a 

guideline and patient-centerdness.49 Several frameworks have been developed to help 

researchers in meaningful involvement of patients in guideline development and 

implementation.50-52 Involvement of AYA was my starting point in inclusion of patients in 

outcome research and evaluating their contributions. PPI in guideline development in allergy 

and asthma is discussed in Chapter 2. 

1.4 Patient-centred outcomes in severe asthma 

 Severe asthma requires treatment with high dose of inhaled corticosteroids (ICS) and additional 

controllers and/or oral corticosteroid (OCS) to prevent it from becoming ‘uncontrolled’.53 

Patients with severe asthma experience many exacerbations and admissions, use more 

healthcare resources and have poor QoL.54,55 Short-term courses and long-term daily OCS are 
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often lead to adverse events such as bone fractures, osteoporosis and cardiovascular 

disease.56,57 This further adds to the burden of severe asthma and associated healthcare costs. 

Severe asthma has different patterns of airway inflammation such as type 2 low or high58 which 

are important to distinguish to guide therapy and make a successful management plan. Type 

two low- inflammation asthma is characterised by neutrophilic and paucigranulocytic 

inflammation while type two high-inflammation is eosinophilic airway inflammation with high 

blood eosinophil count or increased level of fractional exhaled nitric oxide (FeNO).59 If there is a 

mix of eosinophilic and neutrophilic airway inflammation it is defined as mixed granulocytic 

asthma.59 Raised interleukin (IL)-4, IL-5 and IL-13 levels are typically seen in type two high 

asthma.60 Type two inflammation is usually suppressed by treatment with ICS or OCS. However, 

in some patients with severe asthma eosinophilic airway inflammation persists despite good 

adherence and maximal dose of corticosteroids.  

Biological therapies are monoclonal antibodies that target key inflammatory cytokines involved 

in pathogenesis of severe asthma.61 These are expensive add-on therapies for patients who do 

not respond to traditional asthma medicines such as corticosteroids.62,63 Prior to initiating 

biological treatment, it is important to confirm asthma diagnosis, check adherence to ICS and 

inhaler technique, assess and treat coexisting conditions and avoid exposure of risk factors (e.g. 

allergens and irritants).4 Several biological therapies have been developed for use in severe 

asthma by targeting different cytokines. For example, Benralizumab, Reslizumab and 

Mepolizumab are anti-IL-5 therapies which target either IL-5 receptor (Benralizumab) or IL-5 

itself (Mepolizumab and Reslizumab). Dupilumab is anti-IL-4 and 13 therapy, Omalizumab is 

anti-immunoglobulin E (lgE) therapy and Tezepelumab targets thymic stromal lymphopoietin.4 

They have different indications, route of administration, safety profile and approved for use age. 

It has been shown that the incremental cost-effectiveness ratio (ICER) of dupilumab versus 

standard therapy is 464 000$/ quality-adjusted life-years (QALYS).64 Similarly, ICER/QALYS value 

for benralizumab, dupilumab mepolizumab, reslizumab and omalizumab is above the 

willingness to pay threshold.65,66 Potential savings included reduction of emergency and primary 

care visits and hospitalisations. 

A recent systematic review of RCTs has shown that Dupilumab reduced exacerbations, use of 

OCS and rescue medications as well as improved asthma control, QoL and forced expiratory 

volume in 1 second (FEV1).64 Similarly, efficacy and safety of benralizumab, dupilumab and 

omalizumab was assessed in uncontrolled severe allergic asthma RCTs. These biological 

therapies reduced annual exacerbations, improved QoL and improved asthma control but not 

reached minimal important difference (MID).66 In severe eosinophilic asthma, benralizumab, 

dupilumab, mepolizumab, omalizumab and reslizumab again reduced exacerbation rate.65 They 
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also probably improve asthma control, QoL and FEV1, without reaching MID.65 Anti-IL5 biological 

therapy showed similar effect on clinical outcomes in real-world studies as in RCTs.67 

When I conducted the real-life systematic review (SR) on the efficacy and effectiveness of 

biological therapies,67 I realised a significant heterogeneity in which outcome measures are 

reported in severe asthma biological RCTs. Even though use of biological therapy has several 

benefits, there are no head-to-head comparisons of their efficacy and effectiveness. This limits 

the ability to compare and contrast results leading to ‘’research waste’’. Considerations for 

choice of biologic have been mostly based on practical considerations and collecting clinical 

and biological data. These include blood and sputum eosinophils, FeNO, use of OCS, serum 

total and specific igE, lung function, asthma control, coexisting conditions (e.g. nasal polyps), 

QoL and number of exacerbations in the previous year.4 Several algorithms for selection of 

biological therapy have been published.68,69 However, it is nessesary to develop a clear 

approach on how to make a good initial choice of a biologic therapy to avoid further switching, 

exposure to non-helpful high cost medicines and in turn reduce the risk of patient distrust. 

There are a few network meta-analysis that compared biological therapies through indirect 

evidence.70-73 Some results differed from the results reported in clinical trials.70 Therefore there 

is an urgent need to have uniform ways of recording  of outcome measures for patients with 

severe asthma on biological therapies. 

Even though a few initiatives have recommended outcome measures for asthma, there is no 

standardised set of core outcome measures (COM) specifically for severe asthma. A COM set is 

a minimum group of critically important outcome measures that should be reported in all 

clinical trials related to a specific condition.74 To fill this gap, I led the COMSA (Core Outcome 

Measures for paediatric and adult Severe Asthma) working group to develop patient-centred 

COM sets to improve synthesis of data and allow meaningful comparisons of different biological 

treatments in paediatric and adult severe asthma clinical trials (Chapter 3).  

 

1.5 Assessing response to biological therapy in severe asthma 

Assesment of response to biological treatment has been a subject of ongoing debate in 

research and clinical practice. Several studies have defined response to biological therapy; 

however, they have not only used different outcomes measures, which reinforces the need for 

standardised COM in severe asthma, but also terminology to define response. Some of the 

definitions that have been used in the literature include ‘deterioration’75, ‘non-response’76, 

‘partial response’77, ‘good response’78 and ‘super-response’76. Due to heterogeniety of data, a 

Task Force of HCPs has been formed to develop a traffic-light system to classify patients.79 It 
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has reached a consensus for non-responders, intermediate- or super-responders but it has not 

been developed further.  

Several composite outcome measures were then developed such as qualitative tools that 

measure the level of response achieved (e.g. ‘non-response’, ‘super-response’) and 

quantitative tools that measure how much a patient has improved (or not) from baseline. For 

example, a quantitative score- FEV1, Exacerbations, OCS, Symptoms (FEOS) was proposed by 

adult clinicians from Spain to quantify response based on four clinical parameters.80  Another 

simple tool entitled the Biologic Asthma Response Score (BARS) was developed to use in daily 

practice based on consensus of 8 clinicians in Germany. It consists of exacerbations, OCS and 

asthma control test (ACT) with defined thresholds for ‘good response’, ‘response’ and 

‘insufficient response’.81 Thirteen international experts from Interasma Scientific Network 

platform developed the criteria for ‘good response’ that should include 3 or more of the 

following: no or minimal side effects, decrease in the number of exacerbations that require OCS 

by ≥50%, reduction in use of daily OCS dose ≥50%, and achieve asthma control based on 

validated questionnaires.78 Unfortunately,  the proposed criteria as well as many others do not 

define exactly how to measure side effects and what asthma control questionnaire should be 

used what makes it difficult to compare responses. Lastly, Upham et al have developed the 

consensus criteria to specifically identify super-responders.82  They included improvement in 

three or more criteria where at least two should be major criteria (elimination of exacerbations, 

major improvement in asthma control, cessation of maintenance OCS).82  

Recent study looked at data from International Severe Asthma Registry (ISAR) which reported 

that response to biological therapy depends on patients, outcomes measured as well as type 

and number of domains included in the definitions.83 This highlight that clinicians should 

interpret the current biologic response data with caution. Given multiple definitions, it was 

useful to explore currently available definitions of (non-) response and better understand their 

development and quality of psychometric properties by means of the systematic review 

(Chapter 4).  Indeed, the European Academy of Allergy and Clinical Immunology (EAACI) has 

stated the need for standardisation of definitions of response as a research priority.84 Having 

universally defined definitions of response will not only help to compare currently available 

biological therapies but also in identification of patients who best respond to a particular 

biological therapy according to asthma phenotype.85 In turn, this will greatly advance the search 

for biomarkers of non-response and response to biological therapy to facilitate precision 

medicine in severe asthma.86,87 Thus, I looked at gaps identified in the SR from chapter 4 and 

developed a tool to assess response to biological therapies for severe asthma to fulfil these 

gaps (Chapter 5). 
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1.6 Aims and structure of the thesis. 

The overarching objective of my PhD was to lay the clinical and methodological groundwork for 

development of patient-centred outcomes in allergy and asthma. 

More specifically, my aims were: 

1. To better understand perceptions of adolescents and young adults with allergy and/or asthma 

and their parents about recommendations for the transition care to improve outcomes and 

patient care. 

2. To develop COM sets for paediatric and adult severe asthma with imput from four 

stakeholder groups including patients to ensure that the selected COMs sets improve clinical 

value, comparability and interpretability of RCTs. 

3. To review currently available definitions of non-response and response to biological therapy 

for severe asthma by means of a systematic review. To inform further development of a patient-

centred defintions of response to biological therapies as outcomes for severe asthma.  

4.  To develop the patient-centred tool for standardised assesment of response to biological 

therapy to use as outcomes for paediatric and adult severe asthma. 

The following 4 publications comprising this thesis have been split into four chapters: 

Chapter 2: Patient voice about outcomes for allergy and asthma. 

• Publication 1: Perceptions of adolescents and young adults with allergy and/or asthma 

and their parents on EAACI guideline recommendations about transitional care: A 

European survey. Khaleva E, Knibb R, DunnGalvin A, Vazquez-Ortiz M, Comberiati P, 

Alviani C, Garriga-Baraut T, Gowland MH, Gore C, Angier E, Blumchen K, Duca B, Hox V, 

Jensen B, Mortz CG, Pite H, Pfaar O, Santos AF, Sanchez-Garcia S, Timmermans F, 

Roberts G. Allergy. 2022 Apr;77(4):1094-1104.  

Chapter 3: Development of patient-centred outcome measures for severe asthma. 

• Publication 2: Development of Core Outcome Measures sets for paediatric and adult 

Severe Asthma (COMSA). Khaleva E, Rattu A, Brightling C, Bush A, Bossios A, Bourdin A, 

Chung KF, Chaudhuri R, Coleman C, Dahlén SE, Djukanovic R, Deschildre A, Fleming L, 

Fowler SJ, Gupta A, Hamelmann E, Hashimoto S, Hedlin G, Koppelman GH, Melén E, 

Murray CS, Pilette C, Porsbjerg C, Pike KC, Rusconi F, Williams C, Ahrens B, Alter P, 

Anckers F, van den Berge M, Blumchen K, Brusselle G, Clarke GW, Cunoosamy D, 

Dahlén B, Dixey P, Exley A, Frey U, Gaillard EA, Giovannini-Chami L, Grigg J, Hartenstein 
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D, Heaney LG, Karadag B, Kaul S, Kull I, Licari A, Maitland-van der Zee AH, Mahler V, 

Schoos AM, Nagakumar P, Negus J, Nielsen H, Paton J, Pijnenburg M, Ramiconi V, 

Romagosa Vilarnau S, Principe S, Rutjes N, Saglani S, Seddon P, Singer F, Staudinger H, 

Turner S, Vijverberg S, Winders T, Yasinska V, Roberts G; COMSA Working Group in the 

3TR Consortium. Eur Respir J. 2023 Apr 3;61(4):2200606.  

Chapter 4: Searching for patient-centred definitions of response for severe asthma. 

• Publication 3: Definitions of non-response and response to biological therapy for severe 

asthma: a systematic review. Khaleva E, Rattu A, Brightling C, Bush A, Bourdin A, 

Bossios A, Chung KF, Chaudhuri R, Coleman C, Djukanovic R, Dahlén SE, Exley A, 

Fleming L, Fowler SJ, Gupta A, Hamelmann E, Koppelman GH, Melén E, Mahler V, 

Seddon P, Singer F, Porsbjerg C, Ramiconi V, Rusconi F, Yasinska V, Roberts G. ERJ 

Open Res. 2023 May 2;9(3):00444-2022.  

Chapter 5: Development of a patient-centred tool for assesment of response to biological 

therapy for severe asthma. 

• Publication 4: Patient-centred composite scores as tools for assesment of response to 

biological therapy for paediatric and adult severe asthma. Khaleva E, Brightling C, 

Eiwegger T, Altraja A, Bégin P, Blümchen K, Bossios A, Bourdin A, Ten B.A, Brusselle G, 

Bumbacea R, Bush A, Casale T, Clarke G, Chaudhuri R, Chung K.F, Coleman C, Corren J, 

Dahlén SE, Deschildre A, Djukanovic R, Eger K, Exley A, Fleming L, Fowler S, Gaillard E, 

Gappa M, Gupta A, Haitchi H.M, Hashimoto S, Heaney L, Hedlin G, Henderson M, Hua 

W, Jackson D, Karadag B, Katelaris C, Koh M, Kopp M, Koppelman G, Kull I, 

Kurukulaaratchy R, Lee J.H, Mahler V, Mäkelä M, Masoli M, Mathioudakis A, Mazon A, 

Melén E, Milger K, Moeller A, Murray C, Nagakumar, P, Nair P, Negus J, Nieto A, 

Papadopoulos N, Paton J, Pijnenburg M, Pike K, Porsbjerg C, Rattu A, Rupani H, Rusconi 

F, Rutjes N, Saglani S, Seddon P, Siddiqui S, Singer F, Tajiri T, Turner S, Upham J, 

Vijverberg S, Wark P, Wechsler M, Yasinska V, Roberts G on behalf of the 3TR asthma 

definition of response working group. Eur Respir J, 2024,  Nov 21:2400691 in press.  

 Figure 1 shows coherence of each of the four publications that form this PhD.  Each chapter is 

accompanied by summaries of each publication and extended discussion at the end. A full copy 

of each publication is included in Appendices. 
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Figure 1 Coherence of publications included in the thesis. 

In addition to these four publications, I have published a number of other papers in the last 4 

years which are liked in part to this thesis. These are listed in research contributions and 

outputs (Table i).
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Chapter 2 Patient voice about outcomes for allergy 

and asthma 

This chapter is based on ‘’Perceptions of adolescents and young adults with allergy and/or 

asthma and their parents on EAACI guideline recommendations about transitional care: A 

European survey.’ manuscript (Publication 1). It was published in Allergy journal, 2022.45 Below 

is the summary of the rationale for this research, short description of methodology, main results 

and original contributions. 

Practice guidelines aim to review the highest quality research and use practical experience to 

recommend prevention, diagnostic and management pathways. In order to optimise care of 

patients it is crucial to integrate their needs and views into research studies. However, there are 

no universal standards for involvement of patients into guideline development.88 For instance, in 

the UK at least two patients or layperson must be involved throughout development of a 

guideline and in all guideline development committees.89 Nevertheless, it has been shown that 

patients’ priorities and outcomes discussed during guideline development have enhanced the 

quality of guidelines produced.49,90,91 

Given that there were no European guideline about transitional care, the multidisciplinary EAACI 

Task Force (TF) has reviewed literature about challenges of AYA with allergy and asthma and 

interventions for AYA to improve transition of these patients.43,44 After I joined the EAACI TF, this 

evidence was used to develop generic and allergy-specific recommendations that formed the 

first European guideline on the effective transition of AYA with allergy and/or asthma.38 As part of 

the guideline development process, I conducted an on-line survey to ensure that these 

recommendations were also important for AYA with allergy and asthma and their parents from 

across Europe. I invited AYA with allergy and asthma and their parents to complete a 

multilingual survey. Participants were asked to rate draft recommendations from ‘’not 

important’’ to ‘’very important’’ and provide suggestions for refining recommendations where 

nessesary. I received a total of 1210 responses from 24 European countries ((415 (34.3%) AYA 

and 795 (65.7%) parents)). Patients had a history of different allergic comorbidites. There was 

agreement among respondents that the proposed draft recommendations are important to 

them. All draft recommendations achieved the median score of either ‘important’ or ‘very 

important’. Lastly, qualitative analysis of comments has helped to make recommendations 

more patient-centred and we then published them as part of the guideline on transition care.38 
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To the best of my knowledge, this survey is the first of its kind to evaluate draft 

recommendations by patients and their parents through a pan-European survey design. The 

survey was distributed through national allergy and asthma patient organizations in Europe who 

then disseminated the link to the survey among their members. In addition, the survey was 

advertised on social media platforms which allowed better awareness of the survey and 

reduced selection bias. In order to achieve high response rate, the survey was translated into 

eight languages. High number of free-text comments analysed in this survey allowed for more 

in-depth understanding of the patient perspective on recommendations about transitional care 

of AYA with allergy and/or asthma. Even though, I received more than 1200 responses from 

participants with a range of allergic conditions from 24 European countries what show good 

representativeness, it may not have represented the opinions of AYA and their parents in 

countries where survey was not conducted. Further, although surveys are effective in collecting 

a wide range of perspectives, they do not allow possible reasons for certain comments and 

answers to be investigated. Thus, additional qualitative interviews or focus groups would have 

been helpful to conduct as part of this study.  

The results of this survey have contributed to the development of the first European guideline 

about transitional care of adolescents and young adults with asthma and allergy.38,46 

Furthermore, the results highlighted the benefits of involving patients into guideline 

development which could be done through involving patient representatives into guideline 

group such as TF and/or by surveying opinions through on-line questionnaires. Participants 

suggested how recommendations could be improved further for example when it is best to 

develop personal action plan and how often it should be reviewed, and also when it is useful to 

involve psychologist with knowledge of asthma and allergy in the transition care. By conducting 

the survey, it has ensured that recommendations developed by HCPs and patient 

representatives are patient-centred and applicable to patients with allergy and asthma and their 

parents across Europe. It is hoped by harmonising transition practice will improve outcomes 

and QoL of these patients. (Figure 2)  
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Figure 2 Summary of feedback on generic recommendations. AAI, adrenaline autoinjectors; AYA, adolescents and young adults; GP, general practitioner; 

P, parents; HCP, healthcare professionals. The thematic map includes themes where the total number of comments for each theme ≥11. 

Reproduced from Khaleva et al. 45
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Chapter 3 Development of patient-centred outcome 

measures for severe asthma 

Given the significant contributions of patients with allergy and asthma in refining 

recommendations about translational care, I have continued my patient-centred research to 

improve patient outcomes in severe asthma. This chapter is based on ‘’Development of Core 

Outcome Measures sets for paediatric and adult Severe Asthma (COMSA)’ manuscript 

(Publication 2). It was published in European Respiratory Journal, 2023.92 Below is the summary 

of the rationale for this research, short description of the methodology, key results and original 

contributions.  

Several outcomes or outcome measures for asthma have been recommended in the NIH 

series93-98, coreASTHMA99, clinical asthma registries100 and asthma trials101; however, there is no 

agreement on what the COM set for severe asthma should include. Therefore, I developed 

methodology for the COMSA study based on COMET guideline102 and recruited participants. A 

multi-stakeholder consensus process included patients with severe asthma, patient 

representatives, adult and paediatric clinicians, pharmaceutical representatives and health 

regulators from across Europe.  Given limitations of the survey method in the AYA project, I have 

recruited adult and youth Patient Working Group (PWG) thought patient organisations, clinics 

and social media to ensure their participation throughout the project. This is because patients’ 

voice is important in the development of COM and inclusion of young people is no exeption.103 

The COMSA sets have been developed through a methodologically robust and multi-national 

process according to the modified guidance from the Core Outcome Measures in Effectiveness 

Trials (COMET) initiative.102 (Figure 3). The COMSA measurement instrument sets were selected 

from 96 candidate outcome measures through the two-stage Delphi exercise.104 A systematic 

review was undertaken to establish their development, validity, and reliability of these outcome 

measures104 based on COSMIN (COnsensus-based Standards for the selection of health 

Measurement Instruments) guidelines.74 This was conducted with Anna Rattu, PhD student at 

the University of Southampton.  

I involved patients with severe asthma and patient organisation representatives in two ways. 

Firstly, 14 (adult) and 13 (paediatric) participants formed our patient panels. They were provided 

with personalised support and involved in multiple training sessions to ensure they feel valued 

and had the knowledge to give meaningful input to the process. They were also involved in the 

development of the protocol, discussion of the different outcome measures and conclusions. 
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This ensured that we had an involved, expert patient voice at the centre of the development 

process. It has been suggested to incorporate the perspectives of patients from diverse 

countries in early stages of COM development to ensure that outcomes that matter to patients 

are not overlooked.105 

 

Figure 3 Developmental process of the core outcome measurement sets. COMSA: Core 

Outcome Measures for children, adolescents, and adults with Severe Asthma. 

Reproduced from Khaleva et al.92 

Additionally, in collaboration with European patient organisations I undertook a narrative review 

of the literature and sought views and opinions from a wider group in the pan-European survey 

among patients with severe asthma and their parents. The survey was translated into 14 

languages and responders were asked about important characteristics of questionnaires and 

clinical tests with an opportunity to provide further comments. It was disseminated through 

social media, patient organisations and we only selected those responders whose asthma can 

be classified as severe according to the European Respiratory Society (ERS)/ American Thoracic 

Society (ATS) guideline53. Given the way that the survey was advertised, I cannot say how many 

patients were approached; however, more than 200 patients with severe asthma and their 

carers from Europe completed the survey which allowed wider patient representation in the 

consensus process. I developed search strategies, performed title and abstract screening for 

the narrative review, developed the survey and analysed the results. 
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Evidence from the systematic review, narrative review and pan-European survey was discussed 

based on the modified Grading of Recommendations, Assessment, Development and 

Evaluation (GRADE)106 approach to select COMSA. I organised meetings with participants, 

voting process and orchestrated multi-stakeholder consensus discussions with European 

representation. During meetings and online voting, translators were available for patients to 

prevent any bias and include more patient perspectives. The group reached agreement on five 

COM for each paediatric and adult COMSA. Briefly, both the adult and paediatric COMSA 

include FEV1, frequency of severe asthma exacerbations101 and maintenance OCS dose. 

Additionally, the paediatric COMSA includes the Paediatric Asthma Quality of Life 

Questionnaire107,108, and ACT109,110 or Childhood-ACT111,112, while the adult COMSA includes the 

Severe Asthma Questionnaire113,114 and the Asthma Control Questionnaire-6 115,116.  (Figure 4) 

The patient-centred paediatric and adult COMSA are novel as they were specifically developed 

by four stakeholder groups recruited from across Europe for severe asthma clinical trials. I used 

the validated COSMIN74 guideline to assess development, validity and reliability of outcome 

measures as recommended by COMET.102  This guideline is similar to the Food and Drug 

Administration (FDA) guidance on Patient-Reported Outcome Measures117 but COSMIN gives 

more detailed assessments about each outcome measure that allows comparisons. Only one 

asthma PROM is approved by FDA - Asthma Daytime Symptom Diary (ADSD) and Asthma 

Nighttime Symptom Diary (ANSD) which was not favoured during the Delphi exercise due to 

daily assessments and the burden on the patients with severe asthma. Additionally, this 

questionnaire might not be particularly useful for biological trials where any effect might take 

time to occur. It is hoped that the COMSA outcome measures will be evaluated by the FDA in 

due course.  

Even though most COM have been validated in severe asthma, some do not and were selected 

based on expert consensus. Also, throughout the project several research gaps have been 

identified such as development of paediatric QoL questionnaire and questionnaire to capture 

adherence and side effects of medications that should be fulfilled in future studies. Further, a 

few additional outcomes have been suggested for consideration in the future.118 It is important 

to highlight that COMSA is a minimum set only; other outcome measures could also be included 

by study investigators according to their research needs. Lastly, using standardised COMSA 

should increase consistency in reporting of outcome measures, improve comparability of 

studies with biologics and certainty of evidence to guide policy-making in severe asthma. The 

results from the trials should impact on the development of new clinical practice guidelines in 

severe asthma leading to optimisation of patient’s care.
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Figure 4 The paediatric and adult core outcome measures sets for severe asthma clinical trials. COMSA: Core Outcome Measures for children, 

adolescents, and adults with Severe Asthma. Forced expiratory volume in 1 second (FEV1) should be reported as z-scores using the Global Lung 

Function Initiative (GLI) predictive equations119; annual severe exacerbations as per ATS/ERS definition101 and maintenance oral corticosteroid 

(mOCS) use defined as daily or alternate day use ((median (25th, 75th centiles) dose and proportion on mOCS should be reported)). ACQ-6 

should be reported as ACQ-5 to describe symptoms and reliever medication use separately. Reproduced from Khaleva et al. 92
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Chapter 4 Searching for patient-centred definitions of 

response for severe asthma 

This chapter is based on ‘’Definitions of non-response and response to biological therapy for severe 

asthma: a systematic review.’ manuscript (Publication 3). It was published in ERJ Open Res, 

2023.120 Below is the summary of the rationale for this research, main results and original 

contributions. 

As now we have patient-centred core outcome measures sets for severe asthma, it is nessesary to 

search for patient-centred definitions of response to biological therapy for severe asthma and check 

whether they include the selected COMSA outcomes92. As highlighted in recent EAACI severe 

asthma guideline, there are no standardised criteria for response thus this should be a high research 

priority  gap.84 Having universally acceptable definitions of response is important for understanding 

effectiveness of treatment for different stakeholder groups including clinicians, patients and 

regulatory bodies such the European Medicines Agency (EMA)121 and the FDA122.  

In this systematic review, I aimed to 1) synthesize evidence about definitions of response to 

biological therapy in severe asthma; 2) assess their quality of the evidence, and 3) evaluate the 

development, measurement properties and quality of outcome measures based on COSMIN 

guidelines.123-126 The systematic review was restricted to studies where definitions were 

methodologically developed, defined, and evaluated. I searched four bibliographic databases from 

inception to 15th March 2021 (PROSPERO: CRD42021211249) and used the modified Grading of 

Recommendations, Assessment, Development and Evaluation (GRADE) approach123,125,127 to 

synthesise the results. 

Thirteen studies were included in the SR which reported three composite outcome measures80,128,129, 

three measures of asthma symptoms130,131, one asthma control132 and one QoL114 (Table 1). Only four 

outcome measures were developed with patient input113,133; none were composite measures. 

Studies utilised 17 definitions of response: 10/17 (58.8%) were based on Minimal Clinically 

Important Difference (MCID)114,129,130 or MID128,131 and 16/17 (94.1%) had high quality evidence. 

Variety of biological therapies were used in these studies and response was evaluated at different 

time points. Unfortunately, the results were limited by poor methodology for development process 

and incomplete reporting of measurement properties. Most outcome measures were rated ‘very 

low’ to ‘low’ for quality and none met all criteria for good measurement properties (GMP). 
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Table 1 Definitions of non-response and response to biological therapy for severe asthma and their quality of evidence. 

Reference, 
year 

Scale Patient input in 
scale 

development 

Time points 
from 

baseline 

Method of 
development of 

definition of response 

Definition of response Range of 
scores 

GRADE 

Composite outcome measures 

Fitzpatrick, 
2020128 

ASSESS ✘ 12 months Distribution-based 
method 

MID= 2 points 0-20 points 
Higher=worse 

⨁⨁⨁◯A 

 

Krouse,* 
2017129 

CASI ✘ 60 weeks Anchor-based method MCID= 1 point  0-18 points 
Higher=worse 

⨁⨁⨁⨁ 

de Llano, 
202180 

FEOS ✘ NA Delphi exercise, conjoint 
analysis 

Response defined according to different thresholds for each outcome 
measure with respect to baseline. The response ranges from 0 
(worsening) to 100 (best).  

0-100 points 
Higher=better 

⨁⨁⨁⨁ 

Asthma symptom outcome measures 

Shen,  
2021130 

ASUI ✓ 12 weeks Anchor-based method 
 

MCID= 0.07 to 0.11 0-1 points 
Higher=better 

⨁⨁⨁⨁ 

Shen,  
2021130 

ASI 
 

✓ 12 weeks Anchor-based method 
 

MCID= -0.42 to -0.26 0-3 points 
Higher=worse 

⨁⨁⨁⨁ 

Globe,  
2019131 

ASD** ✓ 12,24 weeks MID: (change −0.5 to 
−1.0 ACQ) 
Responder: (change ≤ 
−1.0 ACQ) 

Reported for 12 and 24 weeks: 
• Mean 7-day score: MID =-0.35 and -0.35; Responder= -0.54 and -

0.68 
• 7-day symptomatic days: MID: -1.75 and -1.98; Responder: -2.34 and 

-3.22 
• Minimal symptomatic days 1: MID: 1.97 and 2.16; Responder: 2.43 

and 3.23 
• Minimal symptomatic days 2: MID: 1.02 and 1.36; Responder: 2.31 

and 2.56 

0-4 points 
Higher=worse 

⨁⨁⨁⨁ 

Asthma control outcome measures 

Lloyd, 
2007132 

GETE ✘    28 weeks Physician consensus • Responder (Complete control; marked improvement of asthma)  
• Non-responder (Discernible, but limited improvement in asthma, no 

appreciable change in asthma; worsening of asthma) 

0-5 points 
Higher=better 

⨁⨁⨁⨁ 
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Reference, 
year 

Scale Patient input in 
scale 

development 

Time points 
from 

baseline 

Method of 
development of 

definition of response 

Definition of response Range of 
scores 

GRADE 

Asthma quality of life outcome measures 

Masoli, 
2021114 

SAQ ✓   4,8,12 
weeks 

Anchor-based method 
 

• MCID (SAQ) = 0.5 points; MCID (SAQ-global) = 11 points 
 

SAQ:1 -7 
points; SAQ-
global: 0-100 
points 
Higher=better 

⨁⨁⨁⨁ 

ASSESS, Asthma Severity Scoring System; ASUI, Asthma Symptom Utility Index; ASI, Asthma Symptom Index; ASD, Asthma Symptom Diary; CASI, Composite 

Asthma Severity Index; FEOS, FEV1, Exacerbations, Oral Corticosteroids, Symptoms Score; GETE, Global Evaluation of Treatment Effectiveness; GRADE, Grading 

of Recommendations, Assessment, Development and Evaluation; MCID, Minimal Clinically Important Difference; MID, Minimal Important Difference; NR, not 

reported; SAQ, Severe Asthma Questionnaire. *Definition was developed in mild to severe using anchor-based method and then evaluated in biologicals. MID was 

changed to MCID by the review team. **ASD Symptomatic Days (defined as mean of the 10 ASD daily symptom items ≥1, otherwise non-Symptomatic Day); (2) 

Minimal Symptom Days-1 (defined as mean of the 10 ASD daily symptom items ≤1 and no single symptom item score > 1, otherwise non-Minimal Symptom Day-

1); and (3) Minimal Symptom Days-2 (defined as no single ASD daily symptom item. Tick indicates ‘yes’ while cross is ‘no’. Certainty of evidence was assessed 

using the GRADE approach.123,125,127 The reason for downgrading was as follows: A, indirectness. Reproduced from Khaleva et al.120
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This systematic review has several strengths including using robust methodology such as search in 

four databases, use of well validated COSMIN123-126 and GRADE123,125,127 guidelines. Further, all 

arbitrary definitions were excluded and only methodologically developed, defined and evidenced 

were included. Main limitation was that I focused on response to biological therapies only while 

disregarding evidence from response to non-biological asthma therapies. It may be possible to also 

learn from the response to other therapies such as to OCS and ICS in severe asthma. It was not 

possible to conduct a meta-analysis due to low number of studies for each outcome measure and 

definition of response. 

With regards to the original contribution to the field, this systematic review is first in summarising 

the evidence about methodologically developed, defined and evidenced definitions of response and 

non-response to biological therapy for severe asthma. It has also identified gaps in the literature and 

weaknesses in currently available definitions. Another important finding was that there is no 

composite outcome measure of response that was developed with a patient input. Guideline from 

the EAACI linked assesment of the response to biological therapy in severe asthma with patient’s 

opinion84 what highlights the importance of patient’s involvement in defining outcomes and 

response definitions. Thus, the next step was to recruit patients with severe asthma on biological 

therapy and develop patient-centred paediatric and adult composite definitions of response. 

Comprehensive assesment of response using a composite measure according to the consensus 

criteria should allow head-to-head comparison of biologics across studies and provide guidance for 

further management of patients with severe asthma.
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Chapter 5 Development of a patient-centred tool for 

assesment of response to biological therapy for severe 

asthma 

This chapter is based on ‘’Patient-centred composite scores as tools for assesment of response to 

biological therapy for paediatric and adult severe asthma.’’134 manuscript (Publication 4). It has 

been accepted for the publication in European Respiratory Journal. Below is the summary of the 

rationale for this research, main results and original contributions. 

In chapter 3, I developed patient-centred paediatric and adult COMSA. The systematic review from 

chapter 4 has shown that there are no composite measures of response to biologics for severe 

asthma that were developed with patient input and have QoL questionnaire. Such composite 

outcomes consist of a combination of several important outcome measures that help to assess the 

overall disease progress, can increase statistical precision thus require fewer patients in clinical 

trials, shorter duration and decreased cost.135,136 Given the identified gaps in SR, the aim for this 

project was to develop paediatric and adult CompOsite iNdexes For Response in asthMa (CONFiRM) 

incorporating core outcome measures from COMSA.  

In order to ensure that the developed composite measure of response is universally accepted, I 

invited international expert healthcare professionals and patients with severe asthma to participate. 

Participants were asked to contribute to the development of the protocol, patient information 

sheets and take part in the consensus process to select working definitions of response, develop 

levels of clinically relevant changes for each outcome measure in the paediatric and adult COMSA. 

This was followed by assignment of weighting for each COMSA based on relative importance in the 

assesment of response using multicriteria decision analysis. This group of participants assessed 

internal validity of both CONFIRM tools. A second group of HCPs was recruited to evaluate the 

external validity of the CONFIM tools. (Figure 5).  

Participants reached a consensus on the five levels of change for each COMSA. They rated severe 

exacerbations and maintenance OCS as most important in determining response to biologics in 

both the paediatric and adult CONFiRM tools (Table 2). The higher the CONFIRM score the better 

improvement after starting a biological (ranging from -31 to 69 points). Both CONFiRM tools 

demonstrated excellent external validity (Spearman correlation of 0.9 and 0.8 for paediatric and 

adult CONFIRM, respectively (p<0.0001)).  
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Figure 5 Flow diagram of the CONFIRM development. COMSA, Core Outcome Measures for 

Severe Asthma; CONFiRM, CompOsite iNdex For Response in asthMa; HCP, 

healthcare professionals; MCDA, multicriteria decision analysis; PP, patient profiles. 

Words in italic indicate differences between steps. Reproduced from Khaleva et al.134  

I would like to acknowledge the following limitations. Profiles were developed from clinical trials 

from small number of European countries thus might not represent different initiation criteria for 

biological therapies.  Weightings of ACT and C-ACT were assumed to be the same in the composite. 

The development of the CONFiRM tools has also several strengths.  Both CONFIRM tools contain 

COMSA outcomes that were selected based on their validity and reliability in severe asthma by four 

stakeholder groups recruited from across Europe. Also, a large number of participants from more 

than 20 countries took part in the development of the CONFIRM tool. This included diverse 

experiences of clinicians who manages patients with severe asthma and patients who are currently 

taking or used to taking biological therapy. I used real patient profiles that were developed from 

several observational studies with different biologics to capture different patterns of response. Both 

tools showed good external validity, discriminative ability for substantial and sufficient response. 
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 These two CONFIRM tools are novel as they contain QoL measures and were developed with 

patients and clinicians using robust methodology. The outcome measures were weighted by 

participants according to their importance in assessing response to biological therapy.  The 

CONFiRMs should assist clinicians and patients to decide whether to continue a biologic or pursue 

an alternative treatment. Both CONFIRM tools will also help in assessing effectiveness of novel 

biologics and enable head-to-head comparisons of different biologics using standardised criteria.  
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Table 2 CompOsite iNdex For Response in asthMa (CONFiRM) in children and adults.

A. Paediatric CONFiRM 

  Select Points 

Severe asthma exacerbations80: change relative to previous 12 months 

Increase#  -10 

No change##  0 

Reduction <50%   9 

Reduction from 50% to < 100%  17 

100% reduction  23 

Maintenance OCS dose for asthma:80 change relative to baseline 

Increase*  -8 

No change**  0 

Reduction <50%   7 

Reduction from 50% to < 100%  13 

Complete withdrawal***  18 

ACT: change relative to baseline 

Decrease ≥ 2 points137  -5 

No change (increase <2 or decrease < 2 points)  0 

Increase ≥ 2 points and total score ≤19109   4 

Increase ≥ 2 points and total score 20 to <23137  8 

Increase ≥ 2 points and total score ≥ 23  11 

On treatment FEV1
◊:  change relative to the predicted FEV1 value at baseline 

Decrease ≥ 10%138   -4 

No change (decrease <10% or increase <10%)   -0 

Increase from 10% to <15%  4 

Increase from 15% to <20%  7 

Increase ≥ 20%  9 

PAQLQ: change relative to baseline 

Decrease ≥ 0.5 points107  -4 

No change (increase < 0.5 or decrease < 0.5 points)   0 

Increase ≥ 0.5 points and total score < 5  2 

Increase ≥ 0.5 points and total score 5 to < 6  5 

Increase ≥ 0.5 points and total score ≥ 6  8 

Total score    

B. Adult CONFiRM 

 Select Points 

Severe asthma exacerbations:80 change relative to previous 12 months 

Increase#  -10 

No change##  0 

Reduction <50%   9 

Reduction from 50% to < 100%  16 

100% reduction  22 

Maintenance OCS dose for asthma:80 change relative to baseline 

Increase*  -8 

No change**  0 

Reduction <50%   8 

Reduction from 50% to < 100%  14 

Complete withdrawal***  19 

SAQ:  change relative to baseline 

Decrease ≥ 0.5 points114  -5 

No change (increase <0.5 or decrease <0.5 points)  0 

Increase ≥0.5 points and total score <5  4 

Increase ≥0.5 points and total score 5 to <6  7 

Increase ≥0.5 points and total score ≥6  10 

ACQ-5:  change relative to baseline 

Increase ≥0.5 points139  -4 

No change (increase <0.5 or decrease <0.5 points)  0 

Decrease ≥0.5 points and total score >1.5140   3 

Decrease ≥0.5 points and total score from >0.75 to 1.5  6 

Decrease ≥0.5 points and total score ≤0.75140   9 

 On treatment FEV1:  change relative to the predicted FEV1 value at baseline 

Decrease ≥10%138   -4 

No change (decrease <10% or increase <10%)   0 

Increase from 10% to <15%  4 

Increase from 15% to <20%  6 

Increase ≥20%  9 

Total score    
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Calculation of CONFIRMs scores: Points are assigned for the change in each COMSA outcome measure. Higher scores indicate better response to a biologic; the 

range of responses runs from -31 (deleterious response) to 69 (best possible response). 

For each outcome, five levels of change are presented: worsening, no change, small change, moderate change and large change. Relative weights were converted 

into points for each core outcome measure.  

Severe asthma exacerbations are defined as per ERS/ATS guideline.101 Maintenance oral corticosteroid use is defined as daily or alternate day use of oral 

corticosteroids. C-ACT is for children 6-11 years and ACT is for children from 12-18 years. To avoid completing the step 3 twice, we assumed that ACT and 

Childhood-ACT have the same weighting in the composite. 

*Or if the patient was not receiving maintenance OCS and started the drug. **Or if the patient was not receiving maintenance OCS and remained without them. 

***Low dose of maintenance OCS for adrenal insufficiency should be treated as withdrawal of maintenance oral corticosteroid.80 

#Or if the patient was free of severe asthma exacerbations. ##Or if the patient was free of asthma exacerbations and continued to have no severe asthma 

exacerbations.80 

◊Change in on treatment FEV1 is calculated as [(follow up FEV1 minus baseline FEV1 divided by predicted FEV1 value) x 100].138 Percent predicted FEV1 is being used 

rather than z-score only because this was more comprehensible to patient advocates participating in the project.  

ACQ, Asthma Control Questionnaire; ACT, Asthma Control Test; CONFiRM, CompOsite iNdex For Response in asthMa; FEV1, forced expiratory volume in 1 

second; PAQLQ, Paediatric Asthma Quality of Life Questionnaire; OCS, oral corticosteroids; SAQ, Severe Asthma Questionnaire. 
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Chapter 6 Discussion 

This chapter summarise the key findings, implications for further research and clinical practice.  

6.1 Summary of key findings 

Findings from the original papers included in this thesis are novel and provide important addition to 

current knowledge in asthma and allergy research. Understanding of views of adolescents and 

young adults with allergies and asthma and their parents via pan-European survey has allowed 

development of patient-centred recommendations about transitional care (Publication 1). Refined 

recommendations were then included in first European guideline about transition to guide effective 

management of these patients.  This was the first step in understanding of the importance of patient’ 

views and opinions in asthma and allergy outcomes. Further, inclusion of patients with severe 

asthma from across Europe was crucial for COMSA development to ensure that patient voice is 

heard among clinicians, industry representatives and policy makers. From initial pool of 96 

‘candidate’ measures and after Delphi exercises, rigorous CONSMIN assessments and 

multistakeholder consensus meetings, the selected COMSA consists of five core outcomes. 

Paediatric and adult COMSA includes severe exacerbations, maintenance OCS use, FEV1 as a 

measure of lung function and age specific questionnaires for assesment of asthma control and QoL 

(Publication 2). The next step was searching for definitions of (non-) response to biologics as 

outcomes in severe asthma, specifically whether any of them were developed with patient input 

(Publication 3). The results have identified several gaps including lack of composite measures of 

response that contain QoL measure and involvement of patients with severe asthma in their 

development. Given this unmet need, with help of internationally recruited expert HCPs and 

patients with lived experience of severe asthma I developed first patient-centred composite 

outcomes to measure response to biologics using robust methodology. Both paediatric and adult 

CONFIRM include clinical parameters and QoL measures from COMSA and have good internal and 

external validity (Publication 4). 

6.2 How results fit into literature within the discussion of each 

publication 

Patient participation in clinical trials and research is paramount to ensure that patient needs and 

expectations are met.141,142 Participants from a range of backgrounds such as age, ethnicity, gender, 

comorbidities are nessesary to better understand how results will translate into real- word 

application143. However, getting wide patient representation is challenging.144 First, language barrier 
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is a well-known issue.145,146 Thus, there is a need for appropriate translation of materials in different 

languages, recruitment of multilingual staff or interpreter.147 Second, lack of access to clinical trials 

including lack of information for potential eligiable participants.148,149 This could be tackled by 

involving patient advocates, patient organisations and community advisory boards into recruitment 

process.150 Moreover, people from lower socioeconomic groups and those with least health literacy 

often most difficult to meaningfully enrol and retain in research studies.151 Indeed, it has been 

shown that in the UK, 7.1 million adults read at, or below, the level of an average nine-year- old and 

more than 4 in 10 adults find it difficult to understand health information written for the public.152 In 

order to ensure wide applicability of research findings, researchers should ensure inclusion of ‘hard-

to reach’ population. Thus, several suggestions for research conduct have been outlined including 

use of simple language, use visuals, videos and social media152 to help people understand health 

information while provision of transportation and different types of incentives were found to be 

useful for recruitment of lower socioeconomic groups.153 Third is strict inclusion criteria. For 

example, only around 5% of asthma patients are eligible for clinical trials154 in contrast with food 

allergy trials where most patients are eligible, depending on type of allergen and comorbidites. 

Lastly, inclusion of adolescents as part of the PPI panels and clinical trials. 155 Around 62% of phase 

3 trials are currently enrolling adolescents and adults with asthma 155 but evaluation of contributions 

of adolescents to PPI is difficult.156 Given that patient input was the key aspect of the thesis, I 

summarised their involvement and contributions in Table 3. 

 

Table 3 Patient and patient representatives’ contributions to this work. 

Publication Recruitment of patients and patient 
representatives 

Contributions of patients and patient 
representatives 

1 • EAACI TF: Patients and patient 
representatives with allergy and/asthma 
from Europe were recruited to take part in 
the EAACI TF. 

• Survey: Adolescents and young adults, 
aged 11–25 with allergy and asthma and 
their parents were recruited for the survey 
across Europe. The survey link was 
disseminated through national allergy 
and asthma patient organizations in 
Europe to their members (UK, The 
Netherlands, Italy, Portugal, Spain, 
Ireland, Germany, Russia, Denmark and 
France). In addition, the survey was 
advertised on social media platforms. 

• Drafted, piloted and disseminated 
the survey 

• Participated in the pan-European 
survey including provision of free 
text responses to refine EAACI 
guideline recommendations on the 
transition care. 

• Some patient and patient 
representatives with allergy 
and/asthma co-authored the 
publication. 
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Publication Recruitment of patients and patient 
representatives 

Contributions of patients and patient 
representatives 

2 • 3TR Respiratory Adult and Youth PWGS 
which included adolescents, young 
adults and adults with severe asthma 
were recruited by patient organisations 
from Europe to develop COMSA. 

• Patient advocacy organisation 
representatives including ELF, EFA, 
GAAPP, and Lovexair were recruited to 
develop COMSA. 

• Survey: patients aged ≥11 years with 
severe asthma as well as parents or 
carers of patients with severe asthma ≥ 6 
years were recruited for the survey. The 
survey was translated into 14 languages. 
The link to the survey was disseminated 
through the ELF and EFA websites, 
newsletters, and websites of patient 
organisations across Europe, 3TR PWG 
members’ networks and social media. 

• Contributed to the development of 
the protocol, recruitment materials 
and patient information sheets. 

• Participated in the monthly calls and 
discussions of outcome measures. 

• Drafted and piloted the pan-
European survey to better 
understand opinions of patients with 
severe asthma and their parents 
about the most important outcome 
measures for severe asthma, and 
dissemination of the survey. 

•  Participated in the narrative review 
of perceptions of patients on the 
most important outcomes for severe 
asthma. 

• Participated in the Pan-European 
survey. 

• Participated in Delphi exercise and 
consensus meeting to finalise the 
paediatric and adult COMSA. 

• Some patients with severe asthma 
and patient representatives co-
authored the publication. 

 

3 • 3TR Respiratory Adult and Youth PWGS 
which included adolescents, young 
adults and adults with severe asthma 
were recruited by patient organisations 
from Europe to take part in the SR panel. 

• Patient advocacy organisation 
representatives including ELF, EFA, 
GAAPP, and Lovexair took part in the SR. 

 

•  Reviewed results of the systematic 
review about definitions of response 
to contribute to the COMSA and 
CONFIRM development. 

• Some patients with severe asthma 
and patient representatives co-
authored the publication. 
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Publication Recruitment of patients and patient 
representatives 

Contributions of patients and patient 
representatives 

4 • 3TR Respiratory Adult and Youth PWG 
which included adolescents, young 
adults and adults with severe asthma 
from Europe were recruited by patient 
organisations from Europe to take part in 
development of CONFIRM. 

• Patient advocacy organisation 
representatives including ELF, EFA, 
GAAPP, and Lovexair to take part in 
development of CONFIRM. 

• People from across the globe older than 
12-years and carers of children older than 
5-years with doctor-diagnosed severe 
asthma, and patient organisation 
representatives experienced with working 
with patients with severe asthma 
receiving biologics recruited 
internationally by social media, through 
clinics (outside of the UK) and patient 
organisations. 

• Contributed to the development of 
the protocol, recruitment materials 
and patient information sheets. 

• Participated in the development of 
the working definitions of response. 

• Participated in the narrative review 
of perceptions about response 
definitions to biological therapy in 
severe asthma. 

• Participated in the monthly calls and 
discussion of the CONFiRM 
development. 

• Participated in surveys, meetings 
and consensus meetings to finalise 
the CONFIRM. 

• Some patients with severe asthma 
and patient representatives co-
authored the CONFIRM and 
narrative review publications. 

 

EAACI: European Academy of Allergy and Clinical Immunology; PWG: Patient Working Groups; ELF: 

European Lung Foundation; EFA: European Federation of Allergy and Airways Diseases Patients’ 

Associations; GAAPP: Global Allergy & Airways Patient Platform; CONFiRM: CompOsite iNdexes For 

Response in asthMa; COMSA: Core Outcome Measures sets for paediatric and adult Severe 

Asthma; TF- Task Force. 

There are a few initiatives that are either currently ongoing or recently finalised core outcome sets or 

core outcome measures sets in allergy and asthma. For example, core outcome measures for food 

allergy (COMFA)157, children with acute exacerbations of asthma158,159, severe asthma92,160, moderate 

to severe asthma99, severe asthma registry,161 asthma patient registries and clinical practice162, 

clinical trials in childhood asthma,163 food allergen immunotherapy164 and NIHR asthma outcomes93-

98,165. All of them are registered on the COMET database but not all followed the COMET guidance26 

for development of COS and COM. Table 4 summarises methodology and main results of COS or 

COM related to severe asthma. 
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Table 4 Core outcome and core outcome measures sets in severe asthma. 

Author, year 
Purpose 

Methodology Participants Selected core outcomes/ outcome 
measures 

Khaleva E, 
202392 
 
Severe 
asthma 
clinical trials 
(COMSA) 

1. SR of outcomes and 
assesment of 
measurement 
properties and 
development 

2. Delphi exercise 
3. Narrative review 

and pan-European 
survey among 
patients with severe 
asthma/cariers 

4. Consensus 
meetings 

108 participants 
from across 
Europe: 
• Clinicians 
• Patients with 

severe asthma 
/their carers and 
patient 
advocates 

• Industry 
• Health 

regulators 

5 core outcome measures for 
paediatric and adult severe asthma, 
respectively: 
• Severe exacerbations 
• Maintenance OCS use 
• FEV1 
• Asthma control questionnaire 

(ACT,C-ACT/ ACQ-6) 
• Quality of life questionnaire 

(PAQLQ/SAQ) 
 

Tejwani V, 
202199 
 
Moderate to 
severe phase 
3 and 4 
clinical trials 
(coreASTHMA) 

1. Literature review 
2. Delphi exercise 
3. Consensus meeting 

45 participants 
recruited 
internationally:  
• Patients and 

patient 
advocates  

• Clinicians and 
researchers  

• Life science 
companies  

• Payers and HTA  
• Regulators 

• Severe asthma exacerbation 
• Change in asthma control 
• Asthma-specific or severe asthma-

specific quality of life 
• Asthma-specific hospital stay 

(ie, >24-hour stays at any level of 
care) or admission 

• Asthma-specific emergency 
department visit 

Martínez-
Moragón E, 
2023160 
 
Severe 
asthma 
patient follow 
up 

1. SR  
2. Focus group with 

patients  
3. Nominal group with 

clinicians 
4. Delphi exercise 
5. Consensus meeting 
 

63 clinicians and 5 
patients from 
Spain 

• ACT 
• mini AQLQ  
• mMRC dyspnea scale  
• TAI  
• MMAS  
• EQ-5D 
 

Bulathsinhala 
L ,2018161  
 
International 
severe 
asthma 
registry 

1. Delphi exercise  
2. Consensus 

meeting 

27 clinicians 
recruited 
internationally 

• Patient details 
• Occupation 
• Medical history + exacerbations 
• Comorbidites 
• Blood/sputum eosinophils, lgE count 
• Diagnostics (Chest CT, DEXA) 
• Lung function parameters and FeNO 
• SPT, specific lgE 
• Asthma control (GINA asthma 

control questionnaire) 
• Asthma medications 
• Adherence 
• Management plan 
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ACQ, Asthma Control Questionnaire; ACT, Asthma Control Test; C-ACT, Childhood Asthma Control 

Questionnaire; COMSA, Core Outcome Measures set for Severe Asthma, CT, computerized 

tomography; DEXA, Dual Energy X-ray Absorptiometry; EQ-5D, European Quality of Life-5 

Dimensions; FEV1, forced expiratory flow in 1 s; GINA, Global Initiative for Asthma; HTA, health 

technology assessors; Mini-AQLQ: Mini Asthma Quality   of   Life   Questionnaire;   mMRC: Medical   

Research   Council modified Dyspnea Scale; MMAS: Morisky-Green Medication Adherence Scale;  

PAQLQ, Paediatric Asthma Quality of Life Questionnaire; SAQ, Severe Asthma Questionnaire; SR, 

Systematic Review. 

Apart from COMSA consortium, none of the currently available core outcomes measurement sets 

for severe asthma were assessed based on the COSMIN74 guideline and published according to the 

Core Outcome Set–Standards for Reporting statement.166 In contrast with 21 outcome measures 

that have been selected for use in asthma patient registries, 161 COMSA has only 5 measures that 

could be easily collected in any setting. It is important to highlight that COM have only minimal 

number of outcomes that should be recorded, but clinicians can use other outcome measures that 

could be important for their study. Both COMSA and coreASTHMA99 included asthma-specific QoL, 

exacerbations, asthma control; however, COMSA aimed to select specific instruments to assess 

QoL and asthma control and also included FEV1 and maintenance OCS use based on consensus in 

four stakeholder groups. 

Use of COMSA outcome measures were then explored in systematic review of the current 

definitions of response. Several definitions were proposed such as super-responder which was 

developed using Delphi technique82 and FEOS score using multicriteria decision analysis80.  

Identified definitions and composite tools were developed for adults with severe asthma, did not 

include QoL measure and did not involve patients in the development. Therefore, CONFIRM has 

fulfilled these gaps including the best validated outcome measures for severe asthma. Indeed, 

according to the recent survey of patients with severe asthma, measure of QoL was highly ranked by 

patients with severe asthma167. This was further confirmed in interviews of patients who achieved 

super-response after biological treatment.168 Therefore, it reinforces the importance of involvement 

of patients in development of definitions of response, assesment of response to biological therapy 

and inclusion of QoL questionnaire in the CONFiRM tools. 

6.3 Strengths and limitations of the methodology used 

Specific strengths and limitations of the methodology used in publications are discussed in the 

respective chapters and published papers. In this section I will discuss overarching methodology of 

the thesis. 
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A major strength of the project was involvement of patients with asthma and/or allergy and their 

parents throughout the project from across the globe. This ensured that outcomes are important 

and applicable to a target population. I used several ways to collect their perspectives including a 

survey method, PPI monthly calls, consensus meetings and online voting. I was able to collect many 

responses from representatives of different ages, genders and several countries. However, in order 

for the results to be representative, it would have been useful to include more younger patients and 

collect additional demographic data about participants such as ethnicity, disability and 

socioeconomic status as per equality, diversity and inclusion practices. Second, I implemented 

rigorous and novel methodology using well validated guidelines such as COSMIN and GRADE to rate 

the evidence. However, even though COSMIN is widely used, it’s risk of bias checklist is based on 

the ‘’worst score counts’’ approach what resulted into downgrading some of the outcomes in the 

COMSA and definitions of (non-) response to biological therapy systematic review. Given that this is 

the only guideline that is available for appraising the outcomes, I followed the established 

recommendations. Third, the team modified COMET methodology for development of COMSA. The 

original guideline recommends undertake the following four steps 1) to identify all outcomes by 

means of a systematic review which should be complimented by the qualitative work looking at 

thouse with lived experience such as patients and their carers; 2) to undertake a multi-stakeholder 

Delphi process to select the most critical outcomes; 3) to conduct a consensus process to select 

the core outcomes ( what to measure); 4) to select an optimal outcome measure(s) (how to 

measure) for each core outcome based on the systematic review of all available instruments and 

quality of their measurement properties. For example, development of the core outcome measures 

for eczema first reached a consensus on core outcomes which included clinician-reported signs, 

patient-reported symptoms, QOL, and long-term control. This was followed by selection of 

instruments and agreement on Eczema Area Severity Index (EASI) for measuring signs; Patient-

Oriented Eczema Measure (POEM) and Numerical Rating Scale (NRS) itch peak 24 hours for 

symptoms; Recap of atopic eczema (RECAP) or Atopic Dermatitis Control Tool (ADCT) for eczema 

control; lastly for QoL are Dermatology Life Quality Index (DLQI) for adults, Children’s Dermatology 

Life Quality Index (CDLQI) for children, and Infants' Dermatitis Quality of Life Index (IDQoL) for 

infants.169Conducting selection of core outcomes from ‘what’ to ‘how’ to measure ensures that all 

important domains are selected and not limited to a specific number as in the COMSA.  

6.4  Implications for research and clinical practice 

There are several important implications for both further research and clinical practice arising from 

the findings of this thesis.  

After positive feedback from AYA with allergies and/or asthma and their parents about 

recommendations (Publication 1), we plan to 1) encourage policy makers to update and adapt 

https://www.jacionline.org/action/doSearch?AllField=%22Eczema+Area+Severity+Index%22&journalCode=ymai
https://www.jacionline.org/action/doSearch?AllField=%22Dermatology+Life+Quality+Index%22&journalCode=ymai


Chapter 6 

53 

country-specific guidelines on transition care in Europe;  2) facilitate regular audits on the 

effectiveness of the transitional care, and 3) analyse findings of the survey that we just conducted 

after 5 years since publishing a guideline to better understand what changes has occurred and what 

requires further developments in transitional care. It is hoped that by implementing 

recommendations about transition care into clinical practice, HCPs will help AYA to become 

confident and competent adult patients who is able to self-manage their allergy and asthma 

successfully thus improve their long-term health outcomes.  

Several unmet needs have been identified when I was working on COMSA development (Publication 

2). A QoL measure specifically for children and adolescents with severe asthma needs to be 

developed as currently available QoLs do not assess impairments relevant to young people with 

severe asthma. Second, many questionnaires are only validated for use in paper form thus further 

validation for on-line and app are required. Third, use of COMSA should be explored in asthma 

endotyping and whether it would be helpful in identification of personalised medicines and 

prediction of treatment responses. As we restricted our aims to a core outcome set for effectiveness 

studies, there is a need for establishing long-term outcomes, including disease-modifying, in clinical 

trials involving patients with severe asthma. This is especially important for children due to lack of 

knowledge about the long-term effects of biological therapies in this population. Lastly, validation of 

questionnaires measuring side effects of OCS and biologics as well as adherence to severe asthma 

therapy is needed. 

Even though core outcome sets are mainly developed for RCT, they should be adopted in other study 

types such as systematic reviews and meta-analyses of RCTs. Moreover, COM should be 

considered for relevant observational studies in order to compare their results with fundings from 

RCTs. Applicability of COMSA in real life studies have already been shown in Italian observational 

severe asthma study with different biologics170 but more prospective studies are needed. The use of 

COS has increased in rheumatoid arthritis trials171 but there has been little change in some other 

health areas.172  Several barriers for implementation have been identified including complexity in 

measuring PROMS and resource limitations.173,174 To overcome that, COMSA has included only 

easily used outcome measures that are available in each clinic, require minimal burden and cost. 

Therefore, clinicians should consider using COMSA not only in trials but also in their clinical practice 

to assess severity of asthma and improve management of patients. Using selected PROMS as part of 

COMSA such as QoL and asthma control questionnaires will encourage conversation between 

patients and multidisciplinary team and lead to sharing decision-making, personalise further 

management plan and ensure personalised quality care. 

The next step would include dissemination of COMSA.  COMET guideline recommends preparing a 

dissemination and implementation plan in order to target potential users of COM.26 Partnership with 
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relevant stakeholders is needed to support uptake of the COMSA. Regulatory authorities, legislators, 

research funders and ethics boards should endorse and enforce implementation of COMSA and 

consider ways to increase uptake including when reviewing funding or regulatory applications. For 

example, UK National Institute for Health Research (NIHR) guidance for grant applications suggests 

researchers to search for core outcomes and include in their trial proposal.175 This strategy from a 

funding body was found to be helpful to encourage trialists to search for a COS.176 Apart from 

promoting COMSA among stakeholders, it is important to gain endorsement from journal editors 

and systematic review organizations.177 Other implementation strategies have been suggested by 

patients/ caregivers and clinicians to boost acceptance of COS and its reporting in trials by 

demonstrating feasibility and usability.178 Regular review and updates would help to ensure COMSA 

consists of the most relevant and important patient-centred outcomes and confirm ongoing validity. 

Once more data with COMSA outcomes are available, further systematic reviews and meta-analysis 

would help to compare effectiveness of biologics179 without head-to-head comparisons to guide 

policy-making. Plans are in place to disseminate the COMSA and seek endorsement by relevant 

respiratory and allergy societies.  

Given that the definitions of response systematic review (Publication 3) was focused on the 

methodologically developed definitions, the scope of this review was quite narrow and excluded 

most studies that explore the response in terms of primary and secondary clinical outcomes. It 

would be interesting to look at change in proportion of participants that achieved MCID for a specific 

outcome measure e,g, asthma control questionnaire (ACQ) and FEV1 in QUEST180 and TRAVERSE181 

studies, rather than only group means. Furthermore, MCID or MID of several well used 

questionnaires in asthma trials such as ACQ and asthma QoL (AQLQ) have never been specifically 

assessed in biologics thus require further validation. Nevertheless, definitions of response identified 

in systematic review should be further explored as primary and secondary outcomes in clinical trials 

including phase 2 and 3 efficacy studies.  

A gap identified in the systematic review led to development of the patient-centred composite tool 

for assesment of response to biologics in paediatric and adult severe asthma. (Publication 4). 

CONFIRMs included measures selected in the COMSA but weighted according to their relative 

importance by patient advocates and HCPs. Future studies should identify the appropriate time for 

assesment of response, scores associated with each magnitude of response and compare 

improvements in CONFiRMs with improvements in QALYS.  

Prior to using CONFiRM in practice, it would require further prospective validation. What is 

interesting is that different countries have specific recommendations for initiation of biologics with 

regards to number of exacerbations and levels of biomarkers. Additionally, there are conflicting 

results of studies when patients with higher levels of biomarkers at baseline and whether it lead to 
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better response to biologics.182-184 Thus, application of CONFIRM in real life studies and RCTs could 

lead to further developments in assessing response. Given that this research is part of 3TR project, 

3TR studies such as 3TR-ABC and Dupilumab RCT will utilise CONFIRM tools to provide further 

prospective validation data. Second, CONFIRM could be used to identify biomarkers that predict 

response to a biologic as well as early markers of response. This would facilitate personalised and 

targeted use of biologic approach, better phenotyping of severe asthma and higher quality of care. 

An attempt has been made to develop a mathematic model to predict a response early in the 

treatment based on changes in ACQ and AQLQ scores, FEV1 and the number of exacerbations.185 

Researches concluded that the algorithm was effective in predicting responders (89.9%), but not 

non-responders (50%).  Further research should develop an algorithm using COMSA outcomes and 

CONFIRM assesment tool in predicting early response based on selected definitions of response 

such as deleterious, non-response, sufficient-, substantial- or super-response. CONFIRM would 

also help in developing and assesment of new biological therapies including  mastering switching 

from one therapy to another using standardised assesment.186 Given that CONFIRM covers multiple 

dimensions of asthma, it could be used in determining the correct sample size for future clinical 

trials. Development of a web-based tool and a downloadable calculator should facilitate a 

widespread use of CONFIRMs in clinical trials, registries and clinical practice and enable head-to-

head comparisons of different biologics.  Further discussions with policy makers and regulatory 

bodies are required on how best to use the CONFIRM tool in assesment of response of biologics for 

severe asthma. 

Learning from the CONFIRM’s definitions of response such as super-responders could help in 

exploring the concept of asthma remission.187 This is a more ambitious long-term goal in severe 

asthma which might not be achievable in all patients with severe asthma; however, there is no 

consensus on how asthma remission should be defined.188-191 In chronic inflammatory conditions 

such as rheumatoid arthritis remission is clearly defined and could be achieved on biological 

treatment.192 If even more expensive next generation of biological therapies were demonstrated to 

induce remission, they may be more cost-effective in our healthcare system. Though, due to 

heterogeniety of definitions it is challenging to draw definite conclusions about how effective 

asthma medicines are in inducing remission. A small group of clinicians (n=8) have developed a 

general framework for adult asthma remission.187However, it lacks wider clinical representation and 

other stakeholders such as patients and regulators, definitions of key outcome measures and their 

cut offs. Separate concepts might also be needed to define remission for paediatric asthma and 

require further research. Other proposals suggested inclusion of ACQ, exacerbation, FEV1
193 and 

additionally OCS194 all of which are part of COMSA and CONFIRM. Therefore, researches could build 

on the CONFIRM methodology to develop consensus patient-centred definition of remission. The 

remission criteria will allow us to prioritise therapies that induce remission to minimise patient 
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burden such as exacerbations and reduction of lung function. Further, it will contribute to studies 

which aim to identify ‘omic handprints’ that could predict remission. Thus, remission could be a new 

outcome-target in novel therapies, inform asthma management and future guidelines.  

Lastly, research will only be implemented in clinical practice to patients or lead to further research if 

there is appropriate dissemination of the findings (Table 5).   

Table 5 Dissemination activities of findings from the thesis. 

Publications My presentations 

Transition care of 
AYA with allergy and 
asthma  
(Publication 1) 

• Roberts G, Khaleva E. Improving adherence. Royal Society of Medicine. 
Improving transition care for adolescents and young people with asthma 
and allergies. 20th May 2024, London, UK. 

• Group facilitator ‘Adolescent Mini Masterclass’, PAAM meeting, Porto, 
Porto, 2023. 

• Group facilitator ‘Adolescent Mini Masterclass’, EAACI congress, 
Hamburg, Germany, 2023. 

COMSA project 
(Publication 2) 
 

• Development of a Core Outcome Measures set for children, adolescents, 
and adults with Severe Asthma (COMSA). Biomedical Research Centre 
Science Forum, 26th November, 2021. Southampton, UK.  

• Improving outcomes of patients with severe asthma. Asthma & Allergy 
Research Hub, May 4th 2023. Southampton, UK. 

• Core outcomes in asthma. British Society of Allergy and Clinical 
Immunology meeting. 6th October 2023. Harrogate, UK. 

 

Patient-centred 
definitions of 
response for severe 
asthma  
(Publication 3) 
 

• The response to biological therapy in asthma. Wessex Paediatric 
Respiratory Network meeting. 22nd June 2023. Winchester, UK. 

• Assessing response to biological therapies in severe asthma. Turkish 
National Congress of Allergy and Clinical Immunology. 30th November 
2023. Antalya, Turkey. 

 

CONFiRM 
(Publication 4): 
 

• Patient-centred composite index for assessment of response to biological 
therapy for adult severe asthma. European Respiratory Congress (ERS) 
Congress 2023. Milan, Italy.  

• Patient-centred composite index for assessment of response to biological 
therapy for paediatric severe asthma. European Academy of Allergy and 
Clinical Immunology (EAACI) Congress 2023. Hamburg, Germany. I was 
awarded ‘The best oral presentation award’’ at this congress. 

AYA: Adolescents and young adults; COMSA: Core Outcome Measures set for children, 

adolescents, and adults with Severe Asthma. CONFiRM: CompOsite iNdexes For Response in 

asthMa. 

First, several presentations about EAACI transition guideline were done at different European 

congresses and meetings including AYA hands-on Masterclasses. These practical sessions intended 

to support the implementation of the recommendations in the clinical environment. We have 

already trained hundreds of HCPs (I was personally involved along with of members of the TF) in 
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various important areas in the guideline – for example, improving communication with AYA around 

allergy and asthma, helping to identify and manage the needs and vulnerabilities of young people 

during consultations and to improve patient adherence to a management plan. To improve the 

dissemination, the final recommendations have been translated from medical jargon into more lay 

terminology and published on the EAACI patient website. In addition to the HCP conferences (see 

table 5), COMSA results were communicated to patients using more lay terms in various media 

forms/sites - for example via YouTube video developed with the PWG groupand published on patient 

organisation websites. The importance of obtaining patient feedback through their HCP is 

emphasised as needed in the COMSA results sent out regardless of any regular attendance in a 

severe asthma clinic or taking part in research. All this work is ultimately intended not only to spread 

the awareness of this novel research among the HCP community but also motivate them to start 

using the European transitional care guideline and COMSA in their clinical practice and/or research 

to standardise and improve outcomes in patients with asthma and allergies. I also wanted to ensure 

that patients’ vital contributions are heard, valued, acknowledged and by doing so potentially 

motivate them to continue feeding back, take part in future research and encourage other patients 

to do the same thus to improve lives of other patients with allergy and asthma. 

6.5 Conclusions. 

To conclude, all publications that form this thesis are coherent and provide novel data about 

patient-centred outcomes in asthma and allergy. The research was based on rigorous methodology 

including multinational consensus with involvement of several stakeholder groups, multicriteria 

decision analysis and use of well-validated guidelines such as GRADE123,125,127 and COSMIN123. In 

addition, patient advocates such as adolescents, young adults, adults and carers of patients with 

allergy and asthma from across Europe/ world were actively involved in each step of the project to 

make sure the views of these patients were front and centre. Better consideration of equality, 

diversity and inclusion of patients in research and guideline development is needed to understand 

their unmet needs, research priorities, promote shared-decision making and improve clinical care. 

Gaps highlighted in this research should generate further developments in outcome research in 

allergy and asthma.  It is hoped that by using COMSA and CONFIRM in clinical practice and research 

it will increase consistency in reporting, improve comparability of data to guide policy making. 

Further validation of COMSA and CONFiRM tools is needed to better understand response to 

biologics, improve harmonisation of endpoints, development of more effective medications and 

improve outcomes of patients with allergy and asthma. Overall, the results of this work highlight the 

importance of inclusion patients in research as a step forward in achieving standardised patient-

centred assesment of outcomes and clinical trial development in allergy and asthma.
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Appendix A Core publications  

A.1. Summary. 

Each publication and supplementary materials are presented with its citation and description of my 

contributions. Signed declarations of my contributions signed by all co-authors have been shared 

with the Faculty of Medicine. 

A2. Chapter 2. Publication 1. 

Citation: Perceptions of adolescents and young adults with allergy and/or asthma and their parents 

on EAACI guideline recommendations about transitional care: A European survey. Khaleva E, Knibb 

R, DunnGalvin A, Vazquez-Ortiz M, Comberiati P, Alviani C, Garriga-Baraut T, Gowland MH, Gore C, 

Angier E, Blumchen K, Duca B, Hox V, Jensen B, Mortz CG, Pite H, Pfaar O, Santos AF, Sanchez-

Garcia S, Timmermans F, Roberts G. Allergy. 2022 Apr;77(4):1094-1104.  

My contribution: G Roberts, Vazquez-Ortiz M and myself- survey concept and design. I translated 

draft recommendations into lay language, members of the EAACI Task Force reviewed and helped in 

translation into different languages and backtranslation into english. I then conducted quantitative 

analyses and qualitative analysis in duplicate. Lastly, I interpreted the data, drafted tables and 

figures, and authored first draft of the manuscript. 
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A3. Chapter 3. Publication 2. 

Citation: Development of Core Outcome Measures sets for paediatric and adult Severe Asthma 

(COMSA). Khaleva E, Rattu A, Brightling C, Bush A, Bossios A, Bourdin A, Chung KF, Chaudhuri R, 

Coleman C, Dahlén SE, Djukanovic R, Deschildre A, Fleming L, Fowler SJ, Gupta A, Hamelmann E, 

Hashimoto S, Hedlin G, Koppelman GH, Melén E, Murray CS, Pilette C, Porsbjerg C, Pike KC, 

Rusconi F, Williams C, Ahrens B, Alter P, Anckers F, van den Berge M, Blumchen K, Brusselle G, 

Clarke GW, Cunoosamy D, Dahlén B, Dixey P, Exley A, Frey U, Gaillard EA, Giovannini-Chami L, Grigg 

J, Hartenstein D, Heaney LG, Karadag B, Kaul S, Kull I, Licari A, Maitland-van der Zee AH, Mahler V, 

Schoos AM, Nagakumar P, Negus J, Nielsen H, Paton J, Pijnenburg M, Ramiconi V, Romagosa 

Vilarnau S, Principe S, Rutjes N, Saglani S, Seddon P, Singer F, Staudinger H, Turner S, Vijverberg S, 

Winders T, Yasinska V, Roberts G; COMSA Working Group in the 3TR Consortium. Eur Respir J. 2023 

Apr 3;61(4):2200606.  

My contribution: G Roberts and myself: study concept and design.  

The first four points were conducted in duplicate with A. Rattu (PhD student, University of 

Southampton) and published as part of the systematic review underpinning COMSA development: 1) 

developed search strategies, performed database searches, screening of records, performed data 

extraction; 2) developed and analysed results of a modified Delphi exercise within four stakeholder 

groups; 3) appraised development, validity, and reliability of selected outcome measures using 

COnsensus-based Standards for the selection of health Measurement Instruments (COSMIN); 4) 

provided training to study participants including patients about study methodology.  

To ensure patient-centered approach, I conducted monthly calls with Respiratory Patient Working 

Group (PWG) about study methodology. Then, together with PWG I developed, disseminated and 

analysed a survey including qualitative analysis in duplicate with A. Rattu and quantitative analysis 

by myself.  For the narrative review, I developed search strategies, conducted titles and abstracts 

screening in duplicate  with A. Rattu. 

Prior to the consensus meeting, I coordinated drop-in meetings for stakeholders. I then prepared an 

on-line voting forms and led series of paediatric and adult consensus meetings to discuss the 

evidence from the systematic review, a pan-European survey. I utilized the GRADE Evidence to 

Decision framework to guide the decision-making, orchestrated the voting process and analysed the 

results. Lastly, I drafted the original manuscript. 
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A4. Chapter 4. Publication 3. 

Citation: Definitions of non-response and response to biological therapy for severe asthma: a 

systematic review. Khaleva E, Rattu A, Brightling C, Bush A, Bourdin A, Bossios A, Chung KF, 

Chaudhuri R, Coleman C, Djukanovic R, Dahlén SE, Exley A, Fleming L, Fowler SJ, Gupta A, 

Hamelmann E, Koppelman GH, Melén E, Mahler V, Seddon P, Singer F, Porsbjerg C, Ramiconi V, 

Rusconi F, Yasinska V, Roberts G. ERJ Open Res. 2023 May 2;9(3):00444-2022.  

My contribution: I developed a protocol and search strategies in several databases; then I led the 

following: title, abstract and full-text screening; data extraction, COSMIN evaluation including risk of 

bias assesment and GRADE- this was done in duplicate with A. Rattu (PhD student, University of 

Southampton). I synthesised the evidence, drafted the tables and wrote first draft of the manuscript.  
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A5. Chapter 5. Publication 4. 

Citation: Patient-centred composite scores as tools for assesment of response to biological therapy 

for paediatric and adult severe asthma. Khaleva E, Brightling C, Eiwegger T, Altraja A, Bégin P, 

Blumchen K, Bossios A, Bourdin A, Brinke T. A, Brusselle G, Bumbacea S. R, Bush A, Casale B. T, 

Clarke W. G, Chaudhuri R, Chung K. F, Coleman C, Corren J, Dahlén S-E, Deschildre A, Djukanovic 

R, Eger K, Exley A, Fleming L, Fowler J. S, Gaillard A. E, Gappa M, Gupta A, Haitchi H. M, Hashimoto 

S, Heaney G. L, Hedlin G, Henderson M, Hua W, Jackson J. D, Karadag B, Katelaris H. C, Koh S. M, 

Kopp V. M, Koppelman H. G, Kull I, Kurukulaaratchy J R, Lee H. J, Mahler V, Mäkelä M, Masoli M, 

Mathioudakis G. A, Mazon A, Melén E, Milger K, Moeller A, Murray S. C, Nagakumar P, Nair P, Negus 

J, Nieto A, Papadopoulos G. N, Paton J, Pijnenburg W. M, Pike C. K, Porsbjerg C, Rattu A, Rupani H, 

Rusconi F, Rutjes W. N, Saglani S, Seddon P, Siddiqui S, Singer F, Tajiri T,  Turner S, Upham W. J, 

Vijverberg J.H. S, Wark AB. P, Wechsler E. M, Yasinska V, Roberts G on behalf of the 3TR asthma 

definition of response working group. Eur Respir J.2024, Nov 21:2400691 in press. 

My contribution: Together with my supervisor G. Roberts, I developed a concept and methodology 

for this study. I led preparation for the ethics application including drafting of the recruitment 

materials and patient information sheets. I recruited participants and conducted training calls with 

HCPs and patient advocates. I developed patient profiles and set up all surveys. I have conducted 

statistical analysis with my supervisor and drafted tables and figures. Lastly, synthesised the 

evidence and wrote first draft of the manuscript. 
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