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Daniil Lisik 
Avdelningen för invärtesmedicin och klinisk nutrition, Institutionen för medicin, 
Sahlgrenska akademin, Göteborgs universitet, Sverige, 2025. 

Abstract 
Allergy and obstructive airway diseases, e.g., asthma, are common and may inflict 
substantial hardship. They are also interlinked and heterogeneous in their clinical 
presentations (phenotypes). Artificial intelligence (AI) is useful for phenotyping, by 
facilitating pattern discovery in complex data. The aim of this thesis was, using AI, to 
further our understanding of phenotypes of obstructive airway diseases (focusing on 
asthma), symptoms thereof, and allergies. 

In Paper I, we performed a systematic review on AI-derived pediatric trajectories of 
asthma and allergy. Overall, few trajectories were consistently identified. 
Methodological approaches were generally flawed, with insufficient reporting. Further, 
most studies used binary measures of disease, which may have underestimated the 
variety of identified phenotypes. Meta-analyses were limited by heterogeneity, but 
confirmed the association with actionable risk factors, e.g., prenatal smoking exposure. 

In Paper II, we derived trajectories of asthma, allergic rhinitis, and eczema in a 
representative pediatric cohort. The input data consisted of parental report of disease 
and register data on dispensed medication. We identified nine trajectories, differing 
substantially, even between trajectories similar from a binary disease perspective. 

In Paper III, we explored phenotypes of late-onset asthma. Clustering was done 
separately on several minimum onset age thresholds. The identified sets of clusters were 
similar across onset age groups, but varied substantially among each other in symptoms, 
lung function, asthma control, and comorbidities. 

In Paper IV, we performed a cluster analysis based on self-reported respiratory 
symptoms in adults. We identified five clusters, ranging widely in symptom locality, 
type, and frequency/persistence. Further, we found that most clusters were associated 
with increased (cause-specific) mortality. 

In conclusion, we have demonstrated that AI, particularly on multimodal data, can guide 
us towards a more comprehensive subtyping of obstructive respiratory disease and al-
lergy, ultimately paving way for personalized management and preventive measures. 
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