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1. Introduction 

1.1.Atopic dermatitis disease background  

Atopic dermatitis (AD) is a chronic skin disease that affects both children and adults (1). AD 

typically can be simply manifested as an inflammatory skin condition causing unpleasant 

symptoms such as pruritus, itching, and swelling. In some cases, however, the disease can be 

more severe, resulting in painful flares (2). Due to its chronic nature, AD can lead to long 

term effects, such as cracked or scaly skin (2). Although these symptoms may seem mild, 

studies have confirmed that AD has a substantial impact, especially due to reducing patients’ 

and caregivers’ quality of life (QoL), and through productivity losses (3, 4).   

AD predominantly manifests in early childhood and may either resolve during childhood or 

persist into adulthood. In some cases, AD first appears during adolescence or adulthood, 

referred to as adult-onset AD (5, 6). It is often referred to as a pediatric disease, as it more 

commonly affects children, therefore, most published studies focus on the burden on 

pediatrics (7). However, AD is also prevalent and significant in adults and adolescents (7, 8). 

AD encompasses a range of severity levels, ranging from simple cases, that could typically 

be managed with emollients, to severe stages that are associated with painful symptoms and 

intensive treatments. Accurate diagnosis of disease severity stage is a key to determine the 

most appropriate treatment. Several scoring systems are commonly used to evaluate AD 

severity levels, such as EASI (Eczema Area and Severity Index) and SCORAD (SCORing 

Atopic Dermatitis) (9). These scoring systems evaluate the severity level through assessing 

the size of the affected area, the symptoms, and clinical signs. The scales for these scoring 

systems differ, making it challenging to directly compare their results from studies using 

different tools. Mapping tools have been developed to match the results of these scoring 

systems and allow comparability across different scoring systems (10, 11).  

AD is often perceived as a simple non-fatal skin condition, which can lead to its 

deprioritization in healthcare resource allocation compared to other more severe diseases 
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(12). Although this seems logic, when quantitatively comparing AD’s burden to other 

diseases, it is associated with a significant burden that warrants efficient mitigation (13). 

1.2. Epidemiology of AD  

AD imposes a considerable burden, mainly due to the large number of patients affected 

globally (14). A recent study by Tian et al. published in 2023 estimated the global 

epidemiology of AD through a systematic analysis and modelling techniques. This study 

estimated the prevalence rate of AD as 4.0% in children and 2.0% in adults globally, 

corresponding to 102.7 million children and 101.27 million adults, respectively (15). While 

these numbers look alarmingly high, the study reported that these values lack 41.5% of the 

countries worldwide, indicating that the actual number of patients is even higher.  

Unlike several recent studies reporting data for AD prevalence (16, 17), few studies focused 

on the incidence of AD (18). Based on a systematic literature review results, incidence of AD 

ranged from 10.2– 95.6 cases per 1,000 person-years (19). However, all these values were 

reported from European countries. Global epidemiological values might differ due to the 

significant difference of the disease by region and climate (15). 

Climate significantly affects the epidemiology and symptoms of AD. Humidity, temperature, 

ultraviolet (UV) exposure, and climate change are among factors that affect AD’s prevalence 

and symptoms (20). The relation between these factors and AD is complicated. For example, 

AD aggravates in regions with dry weather, due to skin dehydration. Interestingly, AD can 

also manifest in regions with high humidity, as excessive moisture may promote skin 

irritation (21). Therefore, prevalence values, and severity levels differ significantly between 

different geographical regions, and even within different regions in a country (15, 20).  

1.3. Burden of disease studies  

Burden of disease studies are essential to understanding the impact of diseases on the society. 

These studies include three primary domains: clinical, humanistic, and economic burdens, 

each consisting of several interconnected components (22, 23). Some of these components 

overlap across domains, making it challenging to clearly distinguish between them (24).  
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Clinical burden usually refers to the effect of a disease on mortality and morbidity, including 

its associated signs, symptoms, severity, survival and complications (23, 25).  

Humanistic burden refers to the effects of a disease on QoL, which is defined as the degree 

to which an individual is healthy, comfortable, and able to participate in or enjoy life events 

(26). To quantitatively measure the value that individuals place on specific health states, QoL 

is often represented by a utility score (27). Utility scores range from 0 to 1, where 0 represents 

death and 1 represents perfect health (28). In severe cases, utility scores can even reach 

negative values, reflecting health states perceived as “worse than death” (29). 

Humanistic burden is commonly measured in disability-adjusted life years (DALYs). DALYs 

are defined as the sum of the years of life lost due to premature mortality and the years lived 

with a disability due to prevalent cases of the disease or health condition in a population (30). 

Humanistic burden can also be measured as loss in quality-adjusted life years (QALYs). 

QALYs are calculated by combining utility scores with the duration spent in a given health 

state. QALYs help to quantify the benefits of healthcare interventions in terms of both 

survival and QoL, and are widely used for evaluating healthcare interventions (31). 

Economic burden refers to the costs incurred due to the disease, either directly or indirectly. 

Its two main components direct and indirect costs (32). Direct medical costs of the disease 

include costs of medications, hospitalization and outpatient visits (33), while indirect costs 

are represented through productivity loss, which may occur due to absenteeism or 

presenteeism of patients or their caregivers. Absenteeism is defined as the numbers of days 

absent from work or school, and presenteeism is defined as the number or proportion of days 

present at work or school but not productive due to the disease (34). 

The outcomes of burden of disease studies help decision-makers to take evidence-informed 

decisions regarding treatment strategies, resource allocation,  and public health policies (35). 

Therefore, they could help to optimally prioritise interventions by highlighting where the 

greatest need exists (22). 

With the rising healthcare costs globally, health technology assessment (HTA) has gained 

more importance among healthcare decision makers (36). HTA evaluates the value and cost-
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effectiveness of health technologies, such as drugs, devices, and procedures, to improve the 

uptake of cost-effective health technologies. This ensures the optimal use of resources that 

are being spent (37). Effective HTA implementation requires robust data, with burden of 

disease studies serving as a crucial source of this data, such as disease prevalence, cost of 

treatment, and lost resources. Using burden of disease studies’ findings, decisionmakers can 

allocate the resources among disease areas efficiently to maximize health benefits (22). 

Among all burden of disease studies conducted, those that provide quantitative values and 

that provide country-specific data about the burden of disease are the most useful from the 

perspective of decisionmakers (38, 39). Additionally, only a few extend their findings to offer 

actionable recommendations aimed at reducing this burden (40). For a more comprehensive 

approach, a burden of disease study could be complemented by an additional study, or an 

extension to identify effective strategies that help mitigating the disease burden. 

These actionable strategies might span various domains, based on each disease. Examples of 

these domains include adjustments to the treatment protocol, adjustments to treatment 

guidelines, allocating specific resources, improving public awareness, and enhancing 

capacity building programs, among others (41). These actions should be tailored for each 

country or setting, and should be validated with local experts, as different actions may result 

in distinct effects within several countries (42). 

Beyond the obvious burden of a disease, represented in its direct medical costs, it is essential 

to evaluate other hidden burden components of a disease to accurately evaluate its true 

impact. These include less tangible components, such as reduced QoL and productivity loss, 

which are often more challenging to measure (43).  

Studying the burden of a disease is essential to measure its impact on the individuals and 

society, that usually extend beyond its direct medical costs (33). This understanding of the 

disease burden can help mitigating the burden through resource allocation towards this 

disease, improving awareness, improving care for patients and ultimately better QoL. 
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1.4. The burden of AD 

The significant burden of AD stems from multiple factors, including its high prevalence, its 

impact on QoL of both patients and caregivers, its psychosocial effects, productivity losses, 

and the considerable cost of treatments, especially in severe cases (44, 45). 

Concerning humanistic burden, the Global Burden of Disease (GBD) study provides 

extensive data about the estimated AD DALYs stratified by age groups and regions (14).  

Additionally, it provides an online results tool that allows users to tailor disease burden data 

summaries stratified by country, gender, age group (46). The study reports that AD accounted 

for 0.36% of the total DALYs lost globally among 359 diseases. It ranked 59th for age‐

standardized global DALY rate, 15th among non-fatal diseases, and 1st among skin diseases.  

These values were calculated using an estimated global prevalence rate of 2,690 patients per 

100,000 persons. The GBD study, while providing comprehensive data on disease burden 

components, acknowledges its methodological limitations. These include constraints such as 

reliance on verbal data, outdated  census values, and incomplete datasets (39). Despite these 

limitations, the reported values for AD remain alarmingly high for a non-fatal skin disease. 

In 2017, AD accounted for 123 age-standardized DALYs per 100,000 persons globally,  

exceeding common skin diseases such as psoriasis, urticaria, and scabies (70, 68, and 60 

DALYs, respectively) (14). Even when compared to more serious diseases, AD demonstrates 

an unexpectedly high burden, with around 9 million DALYs. This huge burden, largely 

driven by high prevalence, ranked AD above more severe conditions such as measles and 

upper respiratory tract infections (8.2 and 6.3 million DALYs, respectively) (47). 

AD is associated with a significant impairment in QoL (48, 49). QoL is considered a patient-

reported outcome (PRO) because it is evaluated using tools and questionnaires completed by 

the patients. These tools are referred to as patient reported outcome measures (PROMs). 

Various studies evaluating QoL in  AD patients use different PROMs (50), each designed to 

assess QoL through a specific scale. Some of these tools are generic, such as European QoL-

5 Dimension (EQ-5D) index and EQ-5D visual analog scale (EQ-5D VAS) (48, 49, 51). 

These generic questionnaires can measure QoL for various diseases, but lack disease specific 
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criteria (52). EQ-5D index questionnaire provides a five-digit health state profile that 

represents the patient’s health status based on five health domains: mobility, self-care, usual 

activities, pain, and anxiety or depression, while EQ-VAS score records the patients’ own 

assessment of their overall QoL on a scale (51). 

AD patients’ QoL can be also assessed using disease-specific questionnaires such as the 

Dermatology Life Quality Index (DLQI) (48, 49). The DLQI is a 10-item questionnaire 

assessing QoL impairment due to dermatological diseases (53). These disease-specific 

questionnaires are able to capture disease specific improvements in patients, such as the size 

of the affected area, but lack comparability among other diseases (52).  

A study by Reed et al. supports the hypothesis that the burden of AD is probably higher than 

commonly recognized (54). Their study explores the clinical and humanistic burdens of AD, 

revealing that it significantly reduces patients’ QoL, and presents considerable challenges to 

parents and caregivers managing the disease. Additionally, the study highlights that 

psychological effects and sleep disturbances contribute substantially to the disease burden. 

Notably, among 36 skin diseases assessed, AD ranked second in QoL impairment based on 

DLQI scores. The average DLQI score for AD was 12.2, second only to hirsutism, which had 

an average score of 12.8 (54, 55). 

Several studies emphasized the importance of assessing the burden of AD on caregivers, 

demonstrating its significant contribution to the overall disease burden. However, these 

studies mainly focus on caregivers for children with AD (54, 56). In contrast, caregivers 

burden appears to be minimal for adult and adolescent patients. This may be due to that the 

primary responsibilities for caregivers of an AD child involve managing medications and 

waking up at night to help with flare-ups, affecting caregivers’ QoL and productivity (57). 

For older patients, however, it seems that the burden shifts predominantly to the patients, 

while the burden on caregivers becomes limited (58). 

Concerning economic burden, a recent study explored the economic impact of AD in United 

States of America (USA) (59), showing a substantial economic burden that exceeds 5 billion 

USD annually, including both direct and indirect costs. The study emphasized that indirect 
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costs constitute a large proportion of the total economic impact, as supported by findings 

from multiple studies. It also highlighted the importance of economic burden of disease 

studies in informing decisionmakers (59). These findings align with  Drucker et al.’s study 

which reported the economic burden of AD in USA, emphasizing its substantial economic 

impact, impact on QoL, and its negative social effects (60). 

In Europe, Augustin et al. estimated the total economic impact of moderate-severe eczema 

as 30 billion EUR annually, excluding the humanistic burden component. This included 15.2 

billion EUR as indirect costs, 10.1 billion EUR as direct medical costs and 4.7 billion EUR 

as direct non-medical costs. The study reported that including humanistic burden can further 

increase the total economic impact of AD in Europe (61). 

There are several treatments available for AD for different levels of disease severity, ranging 

from simple inexpensive emollients and topical corticosteroids, to phototherapy sessions, 

novel monoclonal antibodies and Janus kinase (JAK) inhibitors. These novel treatment 

modalities create an additional financial burden on healthcare systems to treat AD patients 

with the most advanced and effective therapies (62). 

1.5. Scarcity of studies that quantitatively evaluate burden of disease 

components 

As shown above, several studies and reports have explored the disease burden of AD. 

However, most of these studies explore the specific aspects of the burden, such as clinical 

burden, DALYs, or economic impact (14, 18, 39). Most burden of disease studies do not 

provide sufficient quantitative values of various components that would help decisionmakers 

take evidence-informed decisions. Furthermore, since AD is mostly recognized as a 

childhood disease (7), studies that quantify its burden predominantly focus on children, while 

there is scarcity regarding studies discussing the disease in older patients (63). 

Although these studies seem to comprehensively cover the burden of AD topic, there is still 

scarcity of studies that quantify different components of the burden in adult and adolescent 

patients. Additionally, studies that study the burden in these populations don’t provide 

solutions or actionable interventions to mitigate the burden of the disease. 
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2. Objectives  

Through a comprehensive approach, the studies we conducted aimed to estimate the clinical 

and humanistic burdens of AD in adults and adolescents globally, to provide quantitative 

values for the economic and humanistic burdens of the disease in certain countries, to 

estimate the value of the hidden burden components, and to provide potential solutions to 

mitigate the disease burden. The ultimate goal of the whole research is to assist decision 

makers take efficient decisions towards mitigating the disease burden of AD in adults and 

adolescents.  

Based on these aims, the following research questions (RQ) were formulated: 

• RQ1: What is the clinical, humanistic and economic burden of AD in adults and 

adolescents globally? 

• RQ2: What is the humanistic and economic burden of AD for in adult and 

adolescent patients in major countries in the Middle East and Africa (MEA) region? 

• RQ3: What is the monetary value of the hidden burden of AD in in adult and 

adolescent patients in Central and Eastern European (CEE) countries? 

• RQ4: What actions could be recommended to mitigate the burden of AD? 

The findings of this research aim to support decision makers and budget holders responsible 

for healthcare resource allocation. By providing quantitative burden of disease values, the 

evidence can guide more efficient and impactful distribution of healthcare resources. 

In each country, entities responsible for reallocating resources may include: 

• Representatives from the Ministry of Health; 

• Members of HTA bodies; 

• Health Insurance authorities or payer. 

Ideally, these stakeholders should interpret the burden of disease study results and align their 

funding priorities with the relative disease impact, thereby maximizing the value of health 

expenditure.  



14 
 

3. Methods  

3.1. Overview about the studies conducted 

To understand the burden of AD, we conducted several studies. First, we conducted a 

systematic literature review (SLR) to summarize and quantify the clinical, economic, and 

humanistic burden of AD in adults and adolescents globally. Next, we provided data for 

specific countries and regions presenting quantitative values for different burden 

components. These included a study assessing the economic and humanistic burden of AD 

in adults and adolescents in the MEA region (focusing on the major countries), and a study 

aiming to quantitatively investigate the hidden burden components of AD for adults and 

adolescents in CEE countries. Finally, we presented a study to show potential expert 

recommendations for mitigating the burden of AD.  

The selection of MEA and CEE regions reflects the PhD candidate’s (BE) professional and 

academic affiliations. Specifically, the candidate resides and works in the MEA region, while 

being enrolled in a PhD program in the CEE region. Importantly, both regions exhibit 

relevant contextual similarities that justify their joint assessment. These include diverse 

economic and social structures across countries, evolving HTA systems, and limited 

availability of local data necessary to inform efficient resource allocation. Furthermore, both 

regions face a high unmet need for structured burden-of-disease evidence to support informed 

policy decisions. 

Collectively, these studies are directed towards healthcare decisionmakers, to provide 

quantitative values of the disease burden complemented with potential solutions for reducing 

the burden, to be able to take evidence-informed decisions.  

Each of those studies were undertaken by a research team. The PhD candidate (BE) was part 

of the team in each study and had a substantial role in all steps. The exact contribution of the 

PhD candidate is elaborated in the methodology section of each respective study. 
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Figure 1 Research questions answered by each study 

AD: Atopic dermatitis; CEE: Central and Eastern Europe 

Figure 1Error! Reference source not found. above provides an overview of the studies 

conducted, highlighting the research questions addressed by each, and summarizing the 

methodologies employed. 

3.2. Systematic literature review on the burden of AD (Methods related to RQ1) 

3.2.1. Aim of the systematic literature review 

We conducted an SLR to summarize and quantify the clinical, economic, and humanistic 

burden of AD in adults and adolescents. The SLR was conducted and reported according to 

Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRSIMA) guidelines 

for reporting SLRs (64). 

We defined the Population, Interventions, Comparators, Outcomes, and Study designs 

(PICOS) of the included studies in this SLR as follows:   

• Population (P):  Adults and adolescents aged 10 years or older diagnosed with AD. 

• Interventions (I) or Comparators (C): No specific restrictions were applied. 

•  Outcomes (O):  any burden of disease components including clinical, humanistic, 

and economic burden data.  

Global Burden of 
AD

RQ 1: What is the 
clinical, humanistic 

and economic burden 
of AD in adults and 

adolescents globally?

Method: Systematic 
literature review

Burden of AD in 
Middle East & 

Africa

RQ 2: What is the 
humanistic and 

economic burden of 
AD for adult and 

adolescent patients in 
the sem?

Method: Literature 
search, expert 

interviews, burden 
estimation calculation

Hidden burden of 
AD in CEE

RQ 3: What is the 
monetary value of 

the hidden burden of 
AD in adult and 

adolescent patients in 
Central and Eastern 
European countries?

Method: Literature 
search, burden 
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calculation

Reducing the 
burden of AD

RQ 4: What actions 
could be 

recommended to 
mitigate the burden 

of AD?

Method: Scoping 
literature review, 

expert panel, survey, 
validation expert 

panel
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• Study designs (S): Observational and interventional studies, systematic reviews, and 

economic evaluations. Clinical trials were excluded to ensure the burden captured 

reflects real-world data rather than controlled conditions. 

3.2.2. Search strategy and databases 

We searched PubMed, Scopus, the Cochrane Library, the Centre for Reviews and 

Dissemination (CRD), and EconPapers for studies including relevant data. In addition, we 

reviewed grey literature sources including the ISPOR Presentations Database, as well as the 

websites of health technology assessment agencies such as the National Institute for Health 

and Care Excellence (NICE) and the Canadian Agency for Drugs and Technologies in Health 

(CADTH). A short summary of these databases is presented in Supplementary Table S1. 

The search string was based on two domains: Atopic dermatitis’ and ‘Burden of disease’. 

Synonyms for both domains were used to search all databases for studies published over the 

previous ten years. The search was conducted on 3 December 2020,  and the timeframe was 

limited to studies published from 1 January 2011. Supplementary Table S2 shows the detailed 

search terms and number of hits in each database. The PhD candidate (BE) conducted the 

search in collaboration with the research team members. 

3.2.3. Title and abstract screening 

First, the search hits were deduplicated using EndNote software (version X9) and followed 

by a manual deduplication process by researchers during the title and abstract screening 

phase. Double blinded title and abstract screening was conducted by two independent 

researchers for each study to assess its eligibility for full text screening. The PhD candidate 

(BE) was one of the independent reviewers. Any conflicts between the researchers were 

resolved by a senior reviewer, including  the PhD candidate (BE) for the conflicts that did 

not include him, while conflicts including him were resolved by another senior reviewer. The 

title and abstract exclusion criteria were: 

1. duplicates, 

2. no English abstract, 

3.  published before 1 January 2011,  
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4. letters, editorial, case reports, non-systematic reviews, or animal studies, 

5. not related to AD or eczema,  

6. not reporting data for patients 10 years or older, and 

7. not evaluating the clinical, economic, or humanistic burden of AD (e.g., those 

investigating treatment efficacy). 

3.2.4. Full text screening and data extraction 

Full texts of studies deemed eligible based on title and abstract screening were downloaded 

and screened for inclusion. The following exclusion criteria were used for full text screening:  

1. inaccessible study, 

2. letters, editorial, case reports, non-systematic reviews, or animal studies, 

3. not related to AD or eczema,  

4. not reporting data for patients 10 years or older, 

5. not evaluating the clinical, economic, or humanistic burden of AD (e.g., those 

investigating treatment efficacy), and 

6. studies with experimental study designs (e.g., clinical trials). 

Eligible studies from the full text screening phase were advanced to data extraction phase. 

Data were extracted in Microsoft Excel software. We searched the references of included 

studies to ensure no relevant studies were missed (known as snowballing). When potentially 

relevant studies were identified, they were screened and added to the data extraction pool if 

eligible. The PhD candidate (BE) was one of the team members screening full texts and 

extracting data from the eligible studies. 

For each included study, we extracted any of the available data in four domains: clinical 

burden, economic burden, QoL scores, and humanistic burden other than QoL scores. The 

following general data were also extracted for each study: number of patients, age, male 

percent, and study design. We extracted the frequency of mentions for clinical symptoms 

related to signs, symptoms, and psychological factors, and the frequency of mentions for 

humanistic burden outcomes. We also extracted quantitative data for QoL scores, and 

economic burden of the disease. The psychological impact parameters were extracted under 
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both clinical and humanistic burden categories, as they were identified to influence both 

domains in the reviewed studies. 

For each study, full text screening and data extraction were conducted by one reviewer, and 

it was revised for accuracy and completeness by another independent reviewer. If there were 

any conflicts, the senior researcher took the final decision. 

3.2.5. Data adjustment and analysis 

Disease severity terminologies and stages varied across studies leading to complicating 

assessment of severity (e.g. some studies grouped AD patients into 2 subgroups: mild and 

severe, or 3 subgroups: mild, moderate, and severe, or other more detailed subgroups 

reaching up to 5 severity levels).  To address this, we standardized severities from different 

studies into an ordinal scale from 1 to 5, where rank 1 refers to mildest severity level. We 

created a map to match any type of severity level into our 5-level ordinal scale. 

Data on economic burden of the disease were also reported in various formats across the 

included studies. Some studies reported data segmented by patient groups, specific 

populations, or timeframes (e.g., monthly, annually). The included studies also categorized 

costs heterogeneously into direct, indirect, medical, non-medial, or used other classifications. 

Additionally, studies reported costs in different currencies based on the study location, and 

in different years. We standardized and harmonized all the extracted data to ensure 

consistency as much as possible, creating a unified dataset to support comprehensive 

analysis. Details of data adjustment approaches conducted are shown in Supplementary Table 

S3. 

QoL data were also heterogeneously reported. QoL was assessed using different 

questionnaires across the studies. For this, we transformed all QoL results into utility values 

ranging from 0 to 1. We mapped the results of all questionnaires into a unified 0-1 utility 

value through transforming all questionnaire results into EQ-5D index utility values through 

the available mapping tools (11, 65). 

Loss in productivity costs were also adjusted and unified. All productivity loss values were 

transformed into number of days lost annually per patient due to the disease. 
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We created a multiple regression model to identify the main drivers of AD costs and reduction 

in QoL. We used IBM SPSS software (V25) to conduct the multiple regression analysis, 

applying a statistical significance level of 0.05. The dependent variables were AD costs and 

reduction in QoL, while the independent variables were severity rank, age, and gender. 

Several multiple regression models were constructed. We report only clinically and 

statistically significant models in the results. The PhD candidate (BE) conducted the analysis 

in collaboration with the research team members. 

3.2.6. Risk of bias assessment  

All studies included in the final data analysis were assessed for risk of bias using the Grading 

of Recommendations Assessment (GRADE) tool (66). Risk of bias assessment was 

conducted by one researcher and revised by another independent researcher for accuracy and 

completeness. If there were any conflicts, they were resolved through discussion between the 

two reviewers. The PhD candidate (BE) was one of the researchers’ team conducting risk of 

bias assessment. A summary of the risk of bias assessment results is shown in Supplementary 

Figure S1. 

3.3. Humanistic and economic burden of AD in the MEA region (Methods 

related to RQ2) 

3.3.1. General overview of the aim, methodology and countries included 

To further help decisionmakers in making evidence-informed decisions, country specific 

studies are needed. For this, we conducted a study to quantify the economic and humanistic 

burden of AD in adults and adolescents (≥ 10 years old) in the major countries in MEA. This 

region was selected as it has very diverse healthcare system structures and different levels of 

economic and social constraints. We did not include clinical burden in this study, as it was 

already reported in the global SLR, and we assumed the clinical effects of the disease will 

not differ significantly between countries, so we focused on humanistic and economic burden 

components. We included 7 countries from this region to be representative of the whole 

region. These include Saudi Arabia (KSA), Egypt, United Arab Emirates (UAE), Lebanon, 

South Africa, Kuwait, and Algeria. 
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The aim of the study was to estimate the economic and humanistic burden of AD in adults 

and adolescents in these countries. This was achieved through primary and secondary data 

collection from these countries to estimate the specific effect in each country, and to compare 

those countries. A literature search, and expert interviews were conducted to obtain and 

validate the values required to estimate burden of disease. A bottom-up approach was adopted 

based on the patient numbers and the average burden per patient in each country. 

3.3.2. Estimating the number of patients 

As a first step required for all further steps, we estimated the number of adult and adolescent 

AD patients in each of the seven countries included. We used prevalence data estimates from 

the GBD study (46). Table 1 below shows a summary of the estimated number of patients in 

each country in 2019. Supplementary Table S4 shows the detailed patient numbers by age 

group and gender. 

Table 1 Estimated number of adult and adolescent AD patients in MEA countries in 2019 

Country Number of patients 

Algeria 365,204 

Egypt 545,217 

Kuwait 41,691 

Lebanon 44,161 

KSA 342,885 

South Africa 354,771 

UAE 84,885 

KSA: Kingdom of Saudi Arabia, UAE: United Arab Emirates 

3.3.3. Humanistic burden 

For humanistic burden estimations, we calculated the loss in QoL due to the disease in each 

country. This was based on multiplying the number of patients by the average utility lost per 

patient. Country-specific data was not available regarding the loss of QoL due to AD. 
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Therefore, we used international estimates for QoL values, and assumed that the differences 

in QoL per patient will not differ significantly from the global estimates.  

Those estimates included a study by Beikert et al. (67) that estimated the QoL values for adult 

AD patients subgrouped by age. The study reported values as EQ-5D VAS values. We 

converted this data to utility values on a 0 to 1 scale to estimate the annual utility loss.  

We also used estimates from another study (68) to estimate the QoL of AD adolescents (10-

18 years). Ezzedine et al. reported QoL values using DLQI questionnaire. DLQI values were 

also converted to utility loss data to estimate loss in QoL using the 0 to 1 unified scale (68). 

These studies provided data for QoL of patients with AD. For the burden of disease estimate, 

an estimate of utility loss due to AD was required. So these values were subtracted from the 

average population utility to estimate the difference, which represents the net effects of AD 

in QoL. Average population utility values were abstracted from a study by Janssen et al. (69). 

Humanistic burden per country was estimated through two key measures. First, utility loss 

per country was calculated through multiplying the average utility loss per patient by the 

number of patients in each country. Second, we calculated a hypothetical estimate of the 

monetary values of QoL lost due to the disease to provide a broader societal perspective. This 

was estimated by multiplying each country’s estimated annual QALYs lost by its gross 

domestic product (GDP) per capita. This calculation assumes that one lost QALY can be 

hypothetically valued at each country’s GDP per capita for one year. This hypothetical 

estimate could help decisionmakers understand the burden from a societal perspective and 

compare it to other diseases. 

To estimate the total utility loss per country, we created a table of average utility loss per AD 

patient, by age group, and multiplied the average utility loss per age group by the number of 

patients in each country by age group. The sum of these values in each countries provided 

the total QALYs lost by all patients due to AD in each country. 

3.3.4. Direct healthcare costs 
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The economic burden of the disease included two distinct components: direct healthcare and 

indirect costs. Direct healthcare costs were represented in medical direct costs, which include 

topical treatments, outpatient visits, hospitalizations, systemic treatments, targeted therapy, 

and phototherapy sessions. All costs were reported in 2019 United States Dollars (USD). 

We conducted structured expert interviews in each of the seven countries to estimate the costs 

and resource utilization for AD patients in each country. First, we created a draft 

questionnaire, and we validated this draft with an expert to ensure it captures all direct 

healthcare costs of the disease.  

Next, we conducted a minimum of two local expert interviews in each country to fill in the 

questionnaire. We calculated the average of the two questionnaires results resembling the 

average direct medical costs. If, for any country, the results of the two expert questionnaires 

were significantly different, a third interview was conducted, and the results of the two lowest 

costs were used to be conservative. A significant difference between questionnaires was 

defined as double the value of the total cost. The experts were chosen based on convenience 

sampling. The Inclusion criteria were medical experts who have experience in dermatology 

and are currently treating AD patients in each country.  

The questionnaire included the following domains: severity distribution (proportion of mild-

moderate-severe patients), outpatient and inpatient visits, local and systemic treatments used, 

phototherapy sessions, targeted therapies, and other cost elements. Supplementary Table S5 

shows the questionnaire used for estimating direct healthcare costs in all interviews.  

After the interviews, we calculated the total annual direct cost of AD in each country, based 

on the questionnaire results and the number of patients in each country. 

3.3.5. Indirect costs 

Indirect costs were represented as productivity lost by AD patients due to absenteeism or 

presenteeism. To estimate the average number of days the patient is absent from work or 

school, or present but not productive, we conducted a targeted literature search including 

several studies reporting these values for AD patients. We calculated the average values for 

these studies to estimate the value of presenteeism and absenteeism. Because severity can be 
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a confounding factor for productivity loss estimated, we conducted the calculations through 

using a weighted average for severity, to correspond to the real severity distribution. Finally, 

we calculated the estimated number of days lost due to the disease. 

The monetary value of the loss in productivity was calculated by multiplying the productivity 

loss per patient by the number of productive patients in each country and the average salary. 

We also adjusted the values to gender, unemployment rate, and the labor force participation 

rate (LFPR) to accurately estimate the productivity loss. The following equation was used 

for calculation of indirect costs in each country: 

((LFPR (by gender) * (1- unemployment rate) * prevalence (by gender)) * 

(absenteeism + presenteeism in days) * Average daily salary 

3.3.6. Validation 

After estimating all values for humanistic burden, direct medical costs, and indirect costs, the 

data for each country were validated by experts from the country to check if the data matches 

what these experts expect for their countries. We conducted meetings with representatives of 

the seven countries with experts and payers for validation. The experts provided feedback on 

the results, validated some values sand asked for adjustments in other values to reflect the 

actual burden. During the validation meetings, experts were shown the detailed methodology 

and results, and they were asked if these results reflect their actual practice real life effects 

of the disease or not. They were also asked to recommend better data sources or better 

estimation approaches if available. 

In this study, the PhD candidate (BE) participated in finding the relevant input sources for 

estimating the burden and conducting the experts’ interviews. He also participated in 

compiling the data and creating the calculations to estimate the quantitative values. 

Additionally, he participated in the research term in analyzing the results and creating the 

final report and manuscript. 

3.4. Hidden burden of AD in CEE countries (Methods related to RQ3) 

3.4.1. General overview of the methodology  
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The results of the burden of disease in MEA study and the AD burden systematic review 

revealed that there is a significant hidden burden associated with AD, represented in its 

deteriorative effects on QoL and productivity losses for AD patients.  

Therefore, our next study focused on the hidden burden of the disease. We defined the hidden 

disease burden as the combined impact of economic consequences due to productivity loss 

and QoL impairment caused by the disease. 

In this study, we aimed to assess the size of this burden in adults and adolescents in CEE 

countries, to provide decisionmakers with results that could help them assess the real burden 

of the disease, after adding the traditional burden of disease components (e.g. treatment costs, 

effects on mortality and morbidity). CEE countries were defined as countries that are 

members of the European Union and are geographically located in CEE. These are 11 

countries, and they include Bulgaria, Croatia, Czechia, Estonia, Hungary, Latvia, Lithuania, 

Poland, Romania, Slovakia, and Slovenia. 

The results in this study were reported in 2022 Euros. All costs and disease burden 

components were also adjusted to 2022 as it was the base year for this study. 

3.4.2. Number of patients estimation 

To estimate a quantitative value for any burden of disease component in a specific country 

using a bottom-up approach, we need to identify the number of affected patients in this 

country. For this, we abstracted prevalence data subgrouped by age group from the GBD 

study results (46). Table 2 below shows a summary of the estimated number of patients in 

2022. Supplementary Table S6 shows the detailed estimated number of patients in each 

country by age group.  

Table 2 Estimated number of adults  adolescents with AD in CEE countries in 2022 

Country Number of patients 

Poland 282,363 

Hungary 109,718 

Romania 101,527 
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Czechia 82,171 

Bulgaria 50,513 

Slovak Republic 42,643 

Croatia 32,266 

Estonia 25,173 

Lithuania 22,397 

Slovenia 16,225 

Latvia 8,872 

 

3.4.3. Humanistic burden 

To estimate the humanistic burden due to AD, we subtracted the QoL values for AD patients 

from the general population’s average QoL. The QoL values for AD patients were estimated 

using the methodology previously used in the MEA study, based on the two studies by Beikert 

et al. and Ezzedine et al. (67, 68). 

For the general population QoL, we used a study reporting values for Poland as a 

representative for other CEE countries (70), due to the lack of similar studies in the other 

included countries, assuming that the QoL values will not differ significantly between these 

countries as they share similar socioeconomic status and cultural characteristics (71). A 

summary of the values extracted from the study is found in Supplementary Table S7. 

For each patient age group, we calculated the average QoL loss due to AD, then we multiplied 

the resulting value with the number of patients in each subgroup to have a detailed table with 

QoL loss for each age group per country. Data were further adjusted to gender to eliminate 

the potential confounding due to gender differences. 

The final equation to calculate the total humanistic burden per country was:  

Σ ((General population utility for age group – utility of AD population in the age group) 

* Number of patients in the age group) 
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We also calculated the hypothetical estimated monetary value of QoL lost due to AD based 

on each country’s GDP per capita assuming that one lost QALY hypothetically corresponds 

to each country’s GDP per capita. Calculating this estimate was essential to show non-

healthcare expert decisionmakers the size of burden due to loss in QoL. 

3.4.4. Indirect costs 

To calculate the indirect cost (represented in productivity loss), we used the same bottom-up 

approach, based on the number of patients per country and the average burden per patient.  

Productivity loss per patient estimate was calculated using the same methodology used in the 

MEA study productivity loss calculations. This is estimating the number of days lost due to 

absenteeism and presenteeism as a result of AD, then multiplying this value by the average 

daily salary and adjusting the final value to LFPR and unemployment rate per country. 

3.4.5. Total hidden burden 

Total hidden burden was a simple calculation summing the monetary value of QoL lost and 

productivity lost per country due to AD. This calculation resulted in an estimated monetary 

value showing a single value for each country for the hidden burden of the disease, which is 

very useful for decisionmakers in each country to make resource allocation decisions.  

However, these values were not useful when comparing burden of disease between countries, 

as the countries differ in their population size, average salary and other characteristics, 

resulting in significant differences in the burden. To adjust for these and create a comparative 

figure showing the relation between the burden in these countries, we calculated a new value: 

the total hidden burden as a percentage of its GDP. This indicator shows a relative estimate 

of how much the disease affects the country and is comparable between various countries.  

In this study, the PhD candidate (BE) searched for relevant input sources for estimating the 

burden. He also compiled the data and created the calculations to estimate the quantitative 

values. Additionally, he analyzed the results and created the final report and manuscript in 

collaboration with the co-authors. 
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3.5. Reducing the burden of AD (Methods related to RQ4) 

The aim of this study was to propose policy actions to be implemented by decision makers 

to reduce the disease burden and complement the quantified values with  strategies. However, 

a specific policy intervention might be relevant for a country but not suitable to another.  

Therefore, we conducted a study including experts from several countries to show different 

perspectives and provide a list of potential interventions. Decision makers in each country 

can use the results of this study to tailor specific action plans based on their local settings. 

As a first step, we conducted a global scoping review to identify potential interventions or 

recommendations that have been proposed to reduce the burden of AD. This review was the 

foundation for the subsequent expert engagement activities. Next, two rounds of expert panel 

meetings were organized, with an interim survey conducted between the rounds to inform 

and guide the discussions. In the first round, an expert panel of healthcare decisionmakers 

was convened to discuss the scoping review findings. Following this, a structured survey was 

administered to the same experts to collect their opinions on the primary list of potential 

interventions. Based on the survey results, a second round of the expert panel discussions 

was held to validate the findings, identify the most potential actions, and show the pros and 

cons of each intervention. Finally, we formulated all findings into specific actions and 

grouped these into five domains. These domains included capacity building, research, 

guidelines, patient support and education, and public awareness. 

3.5.1. Scoping literature review 

The scoping literature review was conducted in September 2021. We included studies that 

discussed actions or recommendations by policymakers to reduce any AD burden of disease 

component (economic burden, clinical burden, or humanistic burden). We searched PubMed 

for peer-reviewed studies and Google Search engine for reports or white papers. The actions 

were grouped into 6 domains according to their aim. The search terms used for the scoping 

review were based on 2 domains: atopic dermatitis and policy actions. The search strategy 

was designed to identify key policy actions to reduce the burden of AD, rather than to 

comprehensively capture all possible interventions. Therefore, we intentionally focused on 

specific terms commonly used in policy and health system contexts, rather than broader terms 
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such as “interventions” and “actions”, which could have diluted the specificity of our search. 

This targeted approach ensured we focussed on the relevant actions that can serve as a 

foundation for expert discussions in subsequent steps. The search term used for searching 

potential policy interventions is shown in Supplementary Table S8.  

3.5.2. Expert panel 

We convened an expert panel comprising seven healthcare policymakers from seven 

countries across the MEA region to ensure a diverse and comprehensive perspective on 

potential interventions. In addition, an international health policy expert moderated the expert 

panel. They discussed each identified intervention from the scoping review based on its 

applicability and potential impact in an open discussion. To be included in the expert panel, 

an expert had to be a high-level health policy decisionmaker in his/ her country, and to have 

relevant experience with burden of disease and resource allocation concepts. 

3.5.3. Expert survey 

For a more structured approach to evaluating potential interventions, we created an online 

survey and shared it with the seven experts. They were asked to rank the six action domains 

by prominence, then to identify the most promising recommendations within each domain. 

3.5.4. Validation expert panel and formulating the recommendations 

Following the survey, the experts reviewed and validated the survey results in the second 

expert panel, with the moderation of the international policy expert. The panel aimed to create 

a comprehensive list on all aspects related to the potential actions. The experts discussed each 

potential action, and had a crystallized picture of the most potential recommendations before 

reaching consensus on the list. The panel members also agreed to merge two of the original 

domains and kept only five action domains. Finally, a full list of potential interventions was 

created and formulated with details, and it was revised and validated by the experts. 

In this study, the PhD candidate (BE) participated in the scoping literature review, analyzed 

the interviews, helped in formulating the final recommendations, and co-authored the final 

report and manuscript.
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searching: 

Scopus (n = 3192) 
PubMed (n = 1487) 

Cochrane (n = 24) 
ISPOR database (n = 119) 
EconPapers (n = 45) 
CRD (n = 50) 

Records removed before the 
screening: 

Duplicate records removed 
(n = 1517) 
 

Records screened (n = 3400) 

Records excluded (n = 2790) 
• No abstract (n = 408) 
• Abstract not in English (n = 6) 

• Irrelevant study design (n = 1073) 

• Not related to atopic dermatitis (n = 431) 
• Patient age <10 years (n = 135) 

• Not discussing disease burden (n = 737) 

Reports sought for retrieval 
(n = 610) 

Reports not retrieved (n = 16) 

Reports assessed for eligibility 
(n = 594) 

Reports excluded: (n = 407) 
• Full text not in English (n = 11) 

• Experimental study design (n = 63) 

• Nonsystematic review, case reports, 
animal studies, editorial, or letter (n = 59) 

• Not related specifically to atopic 
dermatitis (n = 86) 

• No specific data about patients aged >10 
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clinical burden as a primary outcome (n = 
65) 
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4. Results  

4.1. Systematic literature review on the burden of AD (Findings related to RQ1) 

4.1.1. General results 

The systematic search resulted in 3,400 records after removing duplicates from various 

databases. Additionally, 48 additional studies were identified through other methods. After 

double screening titles and abstracts these records, 610 studies were deemed relevant for full 

text screening. Full text screening phase excluded 407 records from search databases, 2 

studies from other sources, and 16 records were inaccessible. Finally, 233 records were 

eligible for final inclusion and analysis. Figure 2 shows the PRISMA flow diagram (64). 

4.1.2. Included studies’ characteristics 

Most of the included studies (66%) provided AD burden details from Europe and Central 

Asia, though the United States was the most common country of the included studies (46 

records), followed by Germany (35 records). There was only one study reporting data from 

a low-income country, while most of the studies included focused on high income countries 

(85%). Observational studies were the majority of the included studies (90%), while only 

nine studies were economic models, and 36 studies were systematic reviews. 

4.1.3. Clinical burden 

Itch, depression, and anxiety were by far the most commonly reported impact parameters 

related to the clinical burden of AD. Other clinical burden outcomes were also mentioned in 

some studies including soreness, skin dryness (also known as xerosis), redness (also knows 

as erythema), and suicidal ideas. 
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Figure 3 shows the frequency of mentions of each of the clinical burden outcome sin the 

included studies, subgrouped by psychological impacts, signs, and symptoms. . 

Itch had a very high prevalence among AD patients in the included studies, with values 

reaching up to 100% of patients in some studies. However, some studies also reported low 

levels of itch among AD patients as low as 21% (72-77). 

Several included studies asked patients about the level of itch they feel using the Peak 

Pruritus Numerical Rating Scale (NRS-itch) (78) and asked them to provide a score for this 

Subgroup Impact
Frequency of 

mentions, n

Depression 49

Anxiety 42

Suicidal ideation 11

Stress 9

Other psychological impacts 8

Itch or pruritis 51

Soreness/pain/tenderness 20

Burning or heat or tingling sensation 6

Skin tightness 2

Skin sensitivity/sensitivity to sun 1

Dryness (xerosis) 13

Redness (erythema) 11

Bumps/blisters/papules/vesicles 6

Thickening/lichenification 6

Cracking/fissuring 5

Edema/swelling 4

Scaling/peeling 3

Hardening/flaking 2

Bleeding 2
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Figure 3 Frequency of mentioning different clinical burden effects of AD in the included studies 
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level on a 0 to 10 scale, where 10 represents the worst itch feeling. Studies either reported 

the mean or median itch levels among patients. In both types of studies, the average reported 

level of itch was 6 (range 4-9 for median, and 3-9 for mean).   

For depression, several studies provided quantitative values for prevalence of depression 

among AD patients, as diagnosed by an expert. According to the included studies, the average 

depression prevalence among AD patients was 18% (Range 3%-57%). However, for 

patients’-reported depression, the average was even higher with 26% prevalence (range 10% 

to 37%). 

For anxiety, prevalence had similarly high values, with an average of 24% (Range 1%-64%). 

One study reported that 41% of AD patients had moderate or severe anxiety, as they scored 

11 points or more in the Hospital Anxiety and Depression Score (HADS) (79). HADS is one 

of  the most popular anxiety questionnaires providing scores ranging from 0 to 21. Patients 

with mild symptoms score between 8 and 10, while those with severe symptoms score 11 or 

higher (80, 81). 

4.1.4. Humanistic burden 

Humanistic burden is reported based on two outcomes: the frequency of mentions of 

humanistic burden components, and the QoL scores of AD patients. AD reduces the QoL of 

patients through several mechanisms. Psychological impacts were clearly the most 

mentioned mechanism to reduce AD patients’ QoL with 78 mentions among the included 

studies. 
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Figure 4 Frequency of mentioning humanistic burden impacts in the included studies 

Additionally, other factors like sleep disturbance and limitations in daily activities also 

significantly affected patients’ QoL. This was clear for the frequency of mentions of these 

impacts in the included studies. Figure 4Error! Reference source not found. shows the 

frequency of mentions of each of these, in addition to several other mechanisms responsible 

for reducing AD patients’ QoLs with their frequency of mentions. 

Sleep disturbance especially had special focus among the included studies with some studies 

reporting up to 70% of AD patients suffering from any form of sleep disturbance, such as 

difficulty in sleep induction or nocturnal awakening due to itch. Girolomoni et al. (82) 

presented detailed subgroups of AD patients according to sleep disturbances, and showed 

that more than 50% of patients had mild-moderate sleep difficulties, and approximately 10% 

have severe sleep disturbance difficulties due to AD. Eckert et al. (83) reported that adequate 

AD control can reduce sleep disturbances prevalence from 24% to 9%, emphasizing the role 

of controlling the disease effectively on QoL. 

Impact
Frequency of 

mentions, n

Psychological 78

Sleep disturbance 55

Limitation in daily activity 33

Limitation in role: work 29

Limitation in social/leisure activities 25

Problems with interpersonal relationships 22

Limitation in role: school 21

Physical limitation 19

Problems with sexual functioning 15

Scratching 13

Bodily/physical discomfort 11

Lack of concentration 4

Suboptimal skin-related health perceptions/cognitions 4

Financial burden of buying special products 2
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Several questionnaires were used to assess AD patients’ QoL, including DLQI, Visual Analog 

Scale (VAS), 36-Item Short Form Health Survey (36-HF), Patient-Oriented Eczema Measure 

(POEM), EQ-5D, AD Burden Scale, and Skindex. Most of these questionnaires provided data 

subgrouped by several levels of severity, since the QoL of a mild AD patient is significantly 

different than that of a severe patient.  

Our systematic review included 597 data points reporting QoL questionnaires results for AD 

patients. These data were adjusted and aggregated to create Table 3 below, which shows the 

average utility value for each severity in addition to an average utility value for the 

unstratified population for data points reporting AD patients QoL without severity subgroups. 

Table 3 AD patient's QoL average utility values based on the included studies 

Severity rank Number of studies 

reporting values 

Average 

utility 

Minimum 

utility 

Maximum 

utility 

Unstratified population 71 0.779 0.432 0.940 

1 3 0.873 0.869 0.877 

2 25 0.807 0.732 0.912 

3 15 0.728 0.633 0.832 

4 25 0.676 0.551 0.881 

5 3 0.548 0.420 0.668 

 

Among the two dependent variables assessed in the multivariate regression model, only QoL 

was significantly affected by the independent variables. AD costs were not significantly 

affected by severity age, or gender based on the results of the included studies. Ad for QoL, 

the multiple regression model showed that male AD patients had a significantly lower QoL 

versus female AD patients (β = -0.863, p = 0.002). It also showed that age was not a 

significant factor for reduced QoL (β = -0.005, p = 0.105). Higher disease severity levels 

were inversely associated with QoL.  For instance, compared to severity rank 4 (reference 

category), severity rank 2 was associated with a significant positive effect on QoL (β = 0.108, 
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p < 0.001), while severity rank 3 shows a smaller, non-significant positive association (β = 

0.086, p = 0.087). Supplementary Table S9 shows the details of the QoL regression model. 

4.1.5. Economic burden  

The included studies discussed economic burden of AD as direct and indirect costs. Some 

studies reported the total direct cost as a lump sum, while others provided a detailed 

breakdown of resource utilization contributing to these costs. 

Concerning healthcare resource utilization, Studies that did not subgroup patients by severity 

showed that on average, AD patients visit dermatologists 8.6 times annually on average 

(range 2.8 to 16.3), while primary care/ general practitioner visits averaged 16.5 visits 

annually (range 5.3 to 32.8). 

Emergency visits and hospitalizations were not common among AD patients in all severity 

levels. For studies reporting resource utilization values by severity, as severity increased, the 

frequency of emergency visits and hospitalization increased. For studies reporting data for 

general AD patients, emergency visits frequency was low at an average of 0.8 emergency 

visits annually (range 0.05-1.22). Hospitalizations average annual frequency was also low, 

with 0.45 (range 0.08-1.46), and 0.75 (range 0.00-1.16) annual hospitalizations for severity 

ranks 2 and 4, respectively. 

Total costs were difficult to compare among studies, due to difference in each study’s country, 

patient severity levels, treatment guidelines, income levels, and inclusion of cost 

components. We calculated an average among all studies reporting total cost, and the average 

was 5,246 USD (2020) annually per patient (range 769 to 23,638 USD). Total direct costs 

were 4,411 USD on average, and total indirect costs were 9,068 USD on average. Table 4 

below shows a summary of direct and indirect cost average values form the included studies.   
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Table 4 Average annual cost per AD patient 

Type of 

economic 

burden 

Number of 

studies 

reporting 

the cost 

Number of 

patients in 

the studies 

Minimum 

reported 

cost/ USD 

Average 

cost/ 

USD 

Maximum 

reported 

cost/ USD 

Total direct 

cost 

9 119,750 940 4411 11,536 

Total indirect 

cost 

3 218 1289 9068 15,650 

Costs are in 2020 USD 

For indirect costs, several studies reported absenteeism and presenteeism values to report 

productivity loss due to AD. Twenty studies reported absenteeism values, 13 studies reported 

presenteeism values, and 14 studies reported both absenteeism and presenteeism values due 

to AD. 

Annually, AD patients lose 68.8 days of productivity on average due to their disease, 

including both absenteeism (14.8 days) and presenteeism (54.0 days). Table 5 below shows 

a summary of the calculated average productivity loss values due to AD, showing an 

increasing trend in the number of days lost as severity increases. 

Table 5 Productivity loss average values due to AD 

Severity rank Absenteeism only (days) Presenteeism 

only (days) 

Total 

(days) 

Unstratified population 14.8 54.0 68.8 

1 2.5 13.6 16.1 

2 14.0 58.5 72.5 

3 23.3 78.5 101.8 

4 24.0 95.5 119.4 

5 26.5 92.5 119.0 
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4.2. Humanistic and economic burden of AD in the MEA region (Findings 

related to RQ2) 

4.2.1. Humanistic burden 

We calculated the average utility loss per patient in each age group. Table 6 below shows 

summarizes the data abstracted from the literature about the general population utility and 

the utility of average severity AD patients by age groups. It also shows the difference between 

those values, assumed to be the annual utility loss per patient due to AD in each age group.  

Table 6 Annual utility loss per patient due to AD 

Age range, years Average non-

patient utility* 

Average AD patient 

utility† 

Average utility lost 

per AD patient 

10–14 0.93 0.76 0.17 

15–19 0.93 0.70 0.23 

20–24 0.93 0.77 0.15 

25–34 0.92 0.73 0.18 

35–44 0.90 0.71 0.19 

45–54 0.86 0.68 0.18 

55–64 0.82 0.54 0.28 

65–74  0.80 0.71 0.09 

≥75 0.72 0.61 0.11 

* Adapted from Janssen et al. (69)                                                                                                     

†Adapted from Beikert et al. (67) and Ezzedine et al. (68) 

The results show that utility losses due to AD vary by age with no clear trend. Average utility 

losses due to AD range from 0.09 to 0.28 for the various age groups, with the group of 55-64 

suffering the highest annual utility loss, and the group aged 65-74 suffering the least utility 

losses due to the disease.  

Table 7 below shows the annual QALY loss due to AD across the age groups and countries 

included. Because AD is a non-fatal disease, annual utility loss was assumed to be equal to 



38 
 

annual QALY losses. Due to the absent or negligible effect of AD on survival (the other 

component of QALYs). 

Table 7 Annual QALY loss per country due to AD 

Age 

range 

Utility 

Loss for 

AD per 

patient 

QALY loss per year 

Egypt Algeria South 

Africa 

Saudi 

Arabia 

United 

Arab 

Emirates 

Lebanon Kuwait 

10-14 0.17 18,337 9,893 15,548 6,724 1,122 1,152 761 

15-19 0.23 17,381 9,204 13,464 7,841 1,037 1,028 710 

20-24 0.15 11,104 6,510 6,598 6,446 638 707 599 

25-34 0.18 22,984 17,116 11,545 18,438 4,139 2,215 2,313 

35-44 0.19 16,420 13,109 7,326 15,414 6,374 1,515 2,091 

45-54 0.18 8,150 6,738 4,856 6,006 2,041 838 889 

55-64 0.28 6,583 5,052 5,843 2,953 670 683 414 

65-74 0.09 874 716 1,102 286 38 119 38 

Above 

75 

0.11 405 452 689 108 7 96 25 

Sum 
 

102,238 68,789 66,972 64,215 16,067 8,352 7,840 

 

Annual QALY losses differed significantly between different countries ranging from 7,840 

QALYs lost annually in Kuwait, to 102,238 QALYs lost in Egypt. The results should be 

interpreted carefully, as the QALY loss calculation includes several confounding factors such 

as population size and age distribution pattern. 

Because each country differs in the age distribution structure and number of AD patients, the 

average AD loss per patient per country was not similar. We calculated the weighted average 

utility loss per patient for each country, to show on average how much utilities are lost per 

patient in each country. However, the values were very close, ranging from 0.185 in Lebanon 

to 0.189 in United Arab Emirates, showing that approximately, an AD patient loses 20% of 

his/her annual QoL due to the disease. 
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4.2.2. Economic burden 

4.2.2.1. Direct healthcare costs  

Expert interviews and data from the literature provided estimations for the average direct 

healthcare costs per AD patient per year. Total AD healthcare costs per country involve the 

number of patients in each country as well. Table 8 shows a summary of average annual cost 

per patient and the total annal cost per country. All provided values in the table are in 2019 

United States Dollars (USD). 

Table 8 AD Healthcare costs (direct costs) per country 

Country Average annual cost per 

patient/USD 

Annual cost  

per country/million USD 

Algeria 312  42.8 

Egypt 469 95.5 

Kuwait 2,880 44.8 

Lebanon 817 13.6 

Saudi Arabia 780 99.5 

South Africa 449 60.1 

United Arab Emirates 3,569 112.5 

Costs are in 2019 USD 

 

The annual treatment costs for an AD patient vary widely in the selected countries, ranging 

from 312 USD in Algeria, up to 3,569 USD in United Arab Emirates. Similarly, the annual 

treatment cost per country shows significant variation, range from 13.6 million USD in 

Lebanon up to 112.5 million USD in United Arba Emirates. However, direct comparisons of 

annual treatment costs across countries should not be performed, as the number of patients 

differ significantly between countries, influencing the overall expenditure. 

4.2.2.2. Indirect costs (productivity losses) 
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Based on the simple literature research we conducted, the average productivity loss for an 

AD patient was approximately 6.1 days annually due to absenteeism, and 22.9 days due to 

presenteeism, summing up to 28.9 days of productivity lost annually due to the disease. 

Country specific productivity losses showed a wide range of assumed economic losses due 

to AD patients’ absenteeism and presenteeism. Table 9 below summarizes the indirect costs 

per country in 2019 USD and shows a calculation of the value of indirect costs as a percentage 

of each country’s GDP to allow for cross country comparison. Indirect costs as a percentage 

of GDP ranged from 0.022% in Algeria to 0.061% in Lebanon.  

Table 9 Indirect costs due to AD per country 

Country Indirect costs / million USD Indirect costs as a % of GDP 

Algeria 37.9 0.022% 

Egypt 54.9 0.022% 

Saudi Arabia 363.7 0.046% 

Kuwait 61.8 0.044% 

Lebanon 33.3 0.061% 

South Africa 152.1 0.041% 

United Arab Emirates 228.0 0.054% 

Costs are in 2019 USD 
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Figure 5 Total indirect costs in countries subgrouped by direct and indirect costs 

Figure 5 shows a summary of indirect costs per country, subgrouped by absenteeism and 

presenteeism components. 

4.2.3. Total burden 

The total burden component including direct costs, indirect costs, and monetary value of 

QALYs lost are presented in Table 10 below. All costs in the table are in million 2019 USD. 

The total annal burden of AD in the selected countries range from 113.9 million USD in 

Lebanon to 1,961.8 million USD in Saudi Arabia.  

Table 10 AD total burden including economic burden and humanistic burden 

Country Economic burden Monetary 

Value of 

QALYs 

lost */ 

million 

USD 

Total 

burden*/ 

million 

USD 

Healthcare 

costs*/ 

million 

USD 

Indirect 

costs**/ 

million 

USD 

Total 

economic 

burden†*/ 

million 

USD 

Algeria 42.8 (53%) 37.9 (47%) 80.7 285.7 366.4 

Egypt 95.5 (63%) 54.9 (37%) 150.4 259.4 409.8 
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Kuwait 44.8 (42%) 61.7 (58%) 106.5 266.5 373.0 

Lebanon 13.6 (29%) 33.3 (71%) 46.9 66.9 113.9 

Saudi Arabia 99.5 (21%) 363.7 

(79%) 

463.2 1,498.6 1,961.8 

South Africa 60.1 (28%) 152.1 

(72%) 

212.2 426.8 639.0 

United Arab Emirates 112.5 (33%) 228.0 

(67%) 

340.5 704.4 1,044.9 

All costs are shown in million 2019 USD 

*million USD (% of total economic burden) 

†The sum of healthcare costs and indirect costs/ million USD 

 

However, all these values are not comparable between countries. For this, I created Table 11, 

to allow comparability between countries, as the values are adjusted to the national GDP of 

each country. Values in the table are in proportions of the GDP per country. The results show 

that AD consumes a significant value of the GDP for a non-fatal skin disease. It consumed 

values ranging from 0.164% of the national GDP (Egypt), up to 0.265% of the national GDP 

(Kuwait). 

Table 11 AD burden components as a percentage of national GDP per country 

 Cost as % of GDP 

Country Economic burden Monetary 

Value of 

QALYs lost  

Total 

burden  Healthcare 

cost  

Indirect  

cost  

Total 

economic 

burden†  

Algeria 0.022 0.024 0.046 0.163 0.209 

Egypt 0.038 0.022 0.060 0.104 0.164 
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Kuwait 0.032 0.044 0.076 0.189 0.265 

Lebanon 0.025 0.061 0.085 0.122 0.207 

Saudi Arabia 0.013 0.046 0.059 0.191 0.249 

South Africa 0.016 0.041 0.058 0.116 0.174 

United Arab Emirates 0.027 0.054 0.081 0.167 0.247 

†The sum of healthcare costs and indirect costs 

 

4.3. Hidden burden of AD in CEE countries (Findings related to RQ3) 

4.3.1. Humanistic burden 

Similar to the humanistic burden estimated for the MEA region study, we estimated the QoL 

loss in CEE countries. Table 12 below shows the annual estimates QALYs lost due to AD per 

country, subgrouped by age groups. The table also provides an estimate of the total QALYs 

lost in each country. These ranged from 1,832 QALYs in Latvia to 58,856 QALYs in Poland. 

The weighted average utility loss values were close, having a narrow range from 0.205-0.209 

among CEE countries.  

Additionally, Table 12 shows the estimated monetary values of QALYs lost due to AD 

ranging from 38 million Euros annually in Latvia, to more than 1 billion Euros annually in 

Poland.  

The values shown in Table 12 do not allow for cross country comparability, because the CEE 

countries differ in their population sizes, GDPs and age group distributions.  
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Table 12 Annual humanistic burden due to AD 

Age range Poland Hungary Romania Czechia Bulgaria Slovakia Croatia Estonia Lithua

nia 

Sloveni

a 

Latvia 

QALYs lost in 10-14 range 8,404  3,337  3,564  2,664  1,489  1,309  964  1,001  709  475  347  

 QALYs lost in 15-19 

range 

6,879  2,882  2,696  1,894  1,184  1,067  816  676  589  377  228  

QALYs lost in 20-24 range 3,779  1,497  1,218  911  550  580  462  306  310  194  95  

QALYs lost in 25-34 range 7,868  2,670  2,247  2,031  1,226  1,198  768  667  555  384  210  

QALYs lost in 35-44 range 8,312  3,197  2,526  2,348  1,335  1,267  798  608  476  440  177  

QALYs lost in 45-54 range 6,345  2,702  2,620  2,081  1,284  1,027  778  550  557  419  196  

QALYs lost in 55-64 range 11,182  3,875  3,751  2,916  1,996  1,638  1,312  870  933  672  361  

QALYs lost in 65-74 range 3,415  1,319  1,253  1,111  720  485  394  252  243  196  106  

QALYs lost in above 75 

range 

2,672  1,179  1,085  890  597  352  388  281  287  205  113  

Total QALYS lost  

(per population) 

58,856  22,656  20,960  16,846  10,382  8,922  6,680  5,210  4,658  3,363  1,832  

Weighted Average Utility 

Loss (per patient) 

0.208  0.206  0.206  0.205  0.206  0.209  0.207  0.207  0.208  0.207  0.207  

Monetary value of QALYs 

lost/ million EUR 

1,024 397 316 442 136 180 117 140 110 94 38 

EUR: Euros, QALYs: Quality-adjusted Life Years 
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4.3.2. Indirect costs (productivity losses) 

For productivity loss calculations, we present the indirect cost details in Table 13 below. 

Presenteeism represent the larger proportion of productivity loss due to AD. Estimated total 

indirect costs ranged from 3.6 million EUR in Latvia, up to 149 million EUR in Poland. 

However, these values are not comparable, due to the different settings among countries. 

Table 13 Indirect costs of AD in CEE countries 

 

4.3.3. Total hidden burden 

The total hidden burden for AD in CEE countries showed a significantly larger components 

of QALYs lost compared to productivity losses. The total burden ranged from 42 million 

EUR annually in Latvia, to 1.2 billion EUR in Poland.  

 

 

Country Indirect costs 

(absenteeism)/EUR 

Indirect costs 

(presenteeism)/EUR 

Total indirect 

cost/EUR 

Poland 31,131,114 117,750,982 148,882,096 

Hungary 9,601,467 36,316,792 45,918,259 

Romania 5,644,941 21,351,545 26,996,486 

Czechia 11,661,309 44,107,982 55,769,291 

Bulgaria 3,433,068 12,985,310 16,418,378 

Slovakia 4,065,516 15,377,494 19,443,010 

Croatia 2,752,817 10,412,312 13,165,129 

Estonia 3,384,810 12,802,775 16,187,585 

Lithuania 2,452,073 9,274,773 11,726,846 

Slovenia 1,962,584 7,423,318 9,385,902 

Latvia 747,295 2,826,586 3,573,881 
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Table 14 Total AD hidden burden in CEE countries 

 

 

Figure 6 Total AD hidden burden as a percentage of GDP in CEE countries 

To allow comparability between these countries and understand the relative effect of AD 

hidden burden on each country, we created  Figure 6 above. This figure compares the total 

Country Monetary value of QALYs 

lost/EUR 

Indirect 

costs/EUR 

Total hidden 

costs/EUR 

Poland  1,023,992,982  148,882,096  1,172,875,078 

Hungary  397,238,250  45,918,259  443,156,509 

Romania  316,320,614  26,996,486  343,317,100 

Czechia  442,137,697  55,769,291  497,906,987 

Bulgaria  135,779,348  16,418,378  152,197,725 

Slovakia  180,108,395  19,443,010  199,551,404 

Croatia  116,799,725  13,165,129  129,964,853 

Estonia  140,182,768  16,187,585  156,370,353 

Lithuania  109,810,527  11,726,846  121,537,373 

Slovenia  94,072,208  9,385,902  103,458,110 

Latvia  38,019,556  3,573,881  41,593,436 
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AD hidden burden values (presented in Table 14) as a percentage of the national GDP of each 

country. This allows cross country comparison and shows that Estonia was the most affected 

by AD with the disease consuming 0.43% of its GDP for its hidden burden components only, 

and that Latvia was the least affected with the hidden burden of AD consuming 0.11% of its 

GDP. 

 

4.4. Reducing the burden of AD (Findings related to RQ4) 

4.4.1. Scoping review 

For the reduction of AD burden study, we identified 397 hits from the search, of which 83 

were eligible for inclusion and data analysis as they included relevant data about potential 

actions for reducing the burden of AD. The actions identified were categorized into six action 

domains: capacity building, public awareness, patient education, patient support, guidelines, 

and research. All actions extracted from the literature were grouped into these domains as 

shown in Table 15 below. 

 

Table 15 Potential actions identified from the literature categorized into six action domains 

Domain Detailed actions 

Research 

related 

actions 

• Quantify the burden of AD on patients and caregivers 

• Conduct research to assess the loss in QoL due to the disease 

• Develop a national action plan to reduce AD burden 

• Study the impact of nurse-led clinics  

• Study the effect of communication on steroid phobia 

• Research to identify the gaps in the diagnosis and treatment of AD  

• Research to enhance patient adherence to medications and special 

formulations 

• Conduct research to identify the most impactful communication 

methods  
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Capacity 

building 

related 

actions 

 

• Increase the number of dermatologists  

• Specialized training/education for nurses and general practitioners 

(GPs) in dermatology 

• Communication skills training for dermatologists  

• Develop telemedicine to compensate for the low number and 

uneven distribution of dermatologists among geographical regions 

• Provide consultation fees to physicians from public resources for 

patient education 

Guidelines 

related 

actions 

 

• Using unified and validated measures of AD severity by all 

stakeholders in the health system 

• Define specific evidence-informed guidelines for treatments 

• Involve nurses in patient education as they may have more time to 

spend with patients than dermatologists (this would provide better 

outcomes) 

• Establish recommendations for multidisciplinary care concept 

where the medical team should include dermatologists, 

pediatricians, nutritionists, and psychologists. 

• Develop guidelines for hospitalization of treatment-resistant 

patients  

• Monitor and evaluate quality of care with relevant and practical 

metrics 

• Encourage shared decision-making with patients to improve their 

adherence (e.g., involving patients in the choice of moisturizers) 

• Prescribe an adequate amount of moisturizers (not more and not 

less) 

• Include psychological therapy to the treatment protocol 

• Individualize patient treatment and care based on specific needs and 

characteristics of each patient (disease severity, age, educational 

level, etc.) 
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• Update therapeutic plan in scheduled follow-up visits 

• Monitor and improve patients' adherence 

Patient 

education 

related 

actions 

 

 

1. Content of patient education 

• Application of topical interventions in an effective way 

• Allergens that increase the severity and frequency of flares 

• Benefits and safety of topical corticosteroids to reduce steroid 

phobia 

• Avoidance of certain detergents and dealing with laundry  

• Management of symptoms (e.g., itch) 

2. Channels of patient education 

• Involvement of different health care professionals (dermatologists, 

GPs and nurses) to patient education  

• Explanation by health care professionals how topical medications 

should be applied 

• Printed materials (e.g., written plan on disease management) 

• Other educational channels like posters, videos (doctor-patient 

interviews), widgets, reminders, booklets, and drawings of objects 

of everyday life 

3. General guidelines for education 

• Educating parents and caregivers in addition to patients 

• Frequency of follow-up visits with patients 

• Advice for using online search (what to search and the validity of 

the information) 

• Management of the training programs (face to face meetings/ online 

content/ how many hours should be invested/ group 

education/educating patients by age groups) 

• Offering (but not forcing) patient education about management of 

AD 
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Patient 

support 

related 

actions 

 

1. Support domains 

• Provide psychological and emotional support 

• Provide behavioral support 

• Improve adherence by detailed communication with patients  

2. Patient support channels: 

• Patient support and patient advocacy groups 

• Support groups for parents of children with AD 

• School support programs 

• Online support programs 

• Setting up patient organizations and empowering existing patient 

organizations  

• Provide financial support to AD patients to reduce the burden on 

households  

Public 

awareness 

related 

actions 

 

• Educate the public about AD to reduce the social stigma and help 

patients feel more accepted by their peers 

• Promote smoking cessation to decrease the prevalence of the disease 

• Encourage the use of powder-free gloves to reduce the incidence of 

AD 

• Share a consistent message through different channels across 

countries and regions 
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Figure 7 Summary of potential actions and recommendations to reduce the burden of AD 
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4.4.3. Expert panels and survey 

During the expert meetings, they agreed to merge two of the action domains: “patient 

support” and “patient education”, as there was consensus that these domains are closely 

related, and that some actions can fit in both domains.   

The experts’ panels and survey helped experts to formulate the uncategorized, and 

unharmonized action domains into clear and specific actions, and they prioritized those 

actions that might have a higher impact on reducing the burden. A summary of the general 

policy actions and recommendations was created and validated during these meetings. This 

is presented in Figure 7. It shows the five action domains with detailed actions. Some of these 

actions were relevant to certain settings, and others were relevant to all settings. The figure 

shows all recommended actions without details of relevance to each specific setting. 

Capacity-building actions prioritize increasing the number of specialists and providing 

specialized training for healthcare professionals, including dermatologists, nurses, and 

general practitioners. Additionally, telemedicine was highlighted as an important tool to 

expand access to care.  

Public awareness domain initiatives focus on addressing social stigma, promoting smoking 

cessation, and encouraging the use of preventive measures like powder-free gloves. 

Developing evidence-informed treatment guidelines, using standardized severity measures, 

and ensuring the availability of essential treatments like moisturizers, form the foundation of 

guideline-focused actions.  

Lastly, research domain priorities include assessing the broader impact of AD on families, 

understanding the QoL burden, and devising national action plans to reduce AD prevalence 

effectively.  

4.4.4. Final recommendations  

After the experts’ panels, and survey, the experts created a simple concise list with the most 

potential actions based on the ease of implementation and highest impact. This list was 

created through collaborative discussions between the experts after comparing the various 
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options’ perceived potential to reduce the burden. Below, we present the distilled shortlist 

recommendations and policy actions suggested to reduce the burden of AD based on expert 

consensus: 

 

• Create country-specific action plans for policy interventions that should target 

different stakeholder groups. 

• Improve patient access to more effective medicines to provide an opportunity to 

reduce the burden of AD. 

• The relevant group of healthcare professionals (dermatologists, general practitioners, 

pharmacists, nurses) should be selected to provide patient education in each country. 

• Empower social media for public awareness about AD and its management. 

• Conduct cost-effectiveness studies with a broader societal perspective (including 

indirect costs).Prepare counseling materials to help AD patients -especially 

adolescents- overcome the negative psychological impact of the disease. 
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5. Discussion  

5.1. General overview of the research outcomes 

Although AD is often considered a non-serious dermatological disease due to its non- fatal 

nature (12), our research shows that it imposes a significant burden on adult and adolescent 

patients, particularly in its severe cases. These studies provide comprehensive evidence on 

the disease burden components.  

While the direct medical costs of AD - often limited to basic topical treatments - are well 

documented, the hidden burden of the disease is frequently underestimated (61, 84). This 

hidden burden includes reduced QoL and productivity losses, which when assessed from a 

societal perspective translate into considerable indirect economic costs (61). Notably, QoL 

findings reveal a striking average value of up to 20% loss across different countries. This 

figure is considered exceptionally high for a skin disease. However, the SLR findings show 

that AD is a debilitating and stressful disease for patients and their families. The chronic daily 

symptoms - irritation, pain, and continuous discomfort justify this value. This is reflected in 

the high prevalence of depression and psychiatric comorbidities associated with AD. 

Given the high global prevalence of AD, its overall disease burden is comparable, and 

sometimes exceeds, that of more severe conditions (14). For instance, according to GBD, the 

age standardized rate of DALYs lost due to AD surpasses that of more severe diseases, such 

as liver cirrhosis and other chronic liver diseases due to alcohol use. This difference is not 

attributable to higher burden per individual patient, but rather to the substantial burden across 

the whole population, and significant impairment in QoL (14). 

Based on the GBD 2021 estimates, AD’s associated all age DALYs globally was estimated 

as 5.6 million DALYs. This was comparable to the burden of other non-fatal diseases such 

as peptic ulcer (6.1 million DALYs), and even higher than other serious disease such as 

encephalitis (5.0 million DALYs)(85). 
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5.2. The burden of AD in adults and adolescents globally 

The SLR study highlighted the clinical burden of the disease, including its associated 

comorbidities, signs, and symptoms. It also included data about the factors and disease effects 

that contribute to each patients’ reduced QoL. These clinical and humanistic impacts per 

patient seem to be consistent across different populations and are not specifically confined to 

a certain population or geographic area. 

Our SLR findings related to humanistic burden are concordant with the findings by Eckert et 

al. on the burden of AD in adults in several European countries (83). Both studies show that 

reduction in QoL for AD patients mainly arises from effects such as anxiety, depression, and 

sleep disorders. Another study also confirms the significant hidden burden of the disease 

related to QoL losses and loss in productivity (54). 

However, other disease burden components vary significantly across different countries. To 

capture these differences, we conducted studies across several regions. 

5.3. Burden cannot be directly compared across countries  

When estimating the burden of AD (either direct costs, indirect costs, or QALYs lost) in 

several countries, it is not logic to use these absolute values to compare across countries. 

Using these unadjusted values results in false interpretations. For instance, in the MEA study, 

annual AD direct costs in 2019 in the UAE were estimated at 112.5 million USD, while in 

Egypt, the annual cost was 42.8 million. This does not mean that AD is more severe or 

necessarily more common in UAE, since this value is not adjusted to population size or 

healthcare services costs. When we compared the average annual cost per patient, it showed 

that costs of treatment in UAE may reach up to 10 times the costs of treatment of AD in 

Egypt (3,569 USD vs 312 USD). This was the main driver for the high burden in UAE 

compared to Egypt. These values reflect directly on the burden estimation, creating a larger 

economic burden in UAE as absolute terms. 

The primary objective of our studies was not to conduct comparisons between countries or 

regions, but to present the individual burden within each country to support local decision-

making. Local decision makers are typically not concerned with whether the burden in their 
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country is higher or lower than in others, they are more focused on reducing the burden within 

their own country.  

For this reason, we avoided direct comparisons among regions, and did not use purchasing 

power parity to align costs across countries. Nevertheless, in certain cases, we conducted 

limited comparisons to assess whether a country’s burden was notably higher than the 

average of countries with similar contexts. burden compared to the average of similar settings 

countries. To do this, we adjusted the cost values relative to each county’s GDP. This 

adjustment allowed us to express the burden as a proportion of the GDP accounting for 

differences in population size and economic development. These GDP-adjusted values 

enabled us to identify countries with disproportionately high or low burden levels relative to 

their economic state. 

5.4. Humanistic and economic burden of AD in the MEA region 

Our study in the MEA region showed the quantitative values for reduction in QoL (expressed 

as QALYs lost) in different countries in this region. 

This area is of specific interest as it includes countries that share several aspects (e.g. 

geographical location, climate, culture, language, or level of development), while they are 

still significantly different in terms of population size, GDP/ capita, and availability of health 

technologies (86-88) . 

When comparing burden of disease components as a percent of GDP in the MEA countries, 

the results show that the total burden of AD consumes 0.164%-0.265% of the GDP in the 

included countries, with a wide variability between countries.  

Kuwait has the highest total burden of 0.265% of GDP, driven by both the monetary value of 

QALYs lost valued at 0.189% and a high indirect cost burden of 0.044%. In contrast, the 

lowest total burden is recorded for Egypt at 0.164%, with close contributions from healthcare 

costs valued at 0.06% and indirect costs at 0.104%. 

The results also bring into focus the heterogeneity on the economic burden that AD presents, 

depending on a nation's relative indirect productivity costs compared with direct healthcare 
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costs. In all countries except Egypt, the value of indirect costs due to AD were higher than 

the direct healthcare costs, reaching up to more than 3 times its value in Saudi Arabia. In 

Egypt, direct healthcare costs represented the larger proportion of the total economic burden 

at 63%. This was not attributable to the high health costs, but it to the low indirect costs due 

to the lower average salary in Egypt compared to the other included countries (89).  

In Saudi Arabia, the overall burden of 0.249%, reflected a different pattern, with indirect 

costs higher at 0.046% than health care costs at 0.013%. Similarly, the UAE has a high total 

burden of 0.247%, with significant indirect costs of 0.054% and monetary value of QALYs 

lost at 0.167%. These findings argue for focusing on these burden components in these 

countries, especially due to the higher value of presenteeism and absenteeism compared to 

other countries. Algeria reports the lowest economic burden at 0.046% of GDP, but the total 

burden increases to 0.209% with the significant monetary value of QALYs lost being 0.163%.  

The indirect cost burden is highest among the countries in Lebanon, at 0.061%, contributing 

to a total burden of 0.207%. This shows that there is great societal and economic importance 

regarding AD, mainly through loss of productivity. These results thus indicate that 

interventions targeted at reducing absenteeism and presenteeism, coupled with better disease 

management, may have beneficial effects on mitigating the economic burden in Lebanon and 

other similar settings.  

Although AD only contributes to one component of QALYs lost, as it reduces QoL but does 

not affect survival, the value of QALYs lost seems to be significant, owing to the high 

prevalence, and the significantly reduced QoL, especially in more severe stages. The findings 

show that patients lose approximately 20% of their QoL due to AD, which is alarmingly high 

for a non-fatal skin disease, especially considering that this figure represents the average AD 

patient, not just those with severe forms. This substantial impact may be explained by the 

results of our SLR, which reveal that patients experience additional distressing complications 

such as night flares, consistent itching, and psychiatric issues, including, in some cases, 

suicidal ideation. These findings confirm that AD is associated with a significant often hidden 

burden. The substantial monetary value of QALYs lost in most countries underlines the 
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urgent need to prioritize interventions that improve patients' QoL and reduce disease-related 

disability.  

This study revealed that a significant proportion of the burden stems from hidden burden 

components, with direct medical costs accounting for only a small fraction of the total 

burden. This pattern was consistently  observed across all countries included in the study (as 

illustrated in Table 10), underscoring the need for more attention to the less tangible, but 

significant aspects of AD’s burden, which outweigh the obvious direct medical costs. 

Therefore, our next study focused on studying these components. 

5.5. Hidden burden of AD in CEE 

The study was conducted for Central Eastern European countries to quantify the hidden 

burden of AD across these countries and provide the policymakers with evidence to inform 

their decisions on burden reduction strategies, offering insights into the more complex and 

challenging-to-quantify hidden burden. 

Similarly, the results of the hidden burden of AD in CEE study shows the heterogeneity 

among the various included countries. In absolute terms, Poland had the highest hidden 

burden of AD with more than 1.1 billion Euros lost annually. Other countries ranged between 

42 million to 443 million EUR annually. However, this higher burden is primarily attributable 

to Poland’s larger population compared to other included countries. 

In all included countries, the monetary value of QALYs lost represents the larger proportion 

of total hidden burden, ranging from 87% to 92% of the total hidden burden. This emphasizes 

the importance of interventions aiming at improving patients’ QoL in these countries. 

For comparability, values for hidden burden were divided by the GDP per country. 

Interestingly, the results showed that Estonia had the highest value of total AD hidden cost 

as a percentage of GDP at 0.43%.  This may be due to Estonia’s high disease prevalence 

(2.18%), compared to less than 1.30% in the other CEE countries. 

Next comes Hungary, with a hidden cost estimated at 0.26% of GDP, which is far lower 

compared to Estonia but higher compared to the rest. The next cluster is Croatia, Slovakia, 
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Lithuania, Czechia, Bulgaria, Poland, and Slovenia, all of which estimated hidden costs at 

approximately 0.18% of GDP, suggesting a relatively homogenous economic burden of AD 

within that region.  Romania and Latvia have the lowest hidden costs, with 0.12% and 0.11% 

of GDP, respectively.  

This can point out a better integration of the AD management strategies into their healthcare 

systems or less societal disruption caused by the disease. Alternatively, these figures could 

reflect underreporting of indirect costs or differences in data collection and methodology. 

The CEE study findings align with the study conducted by Augustin et al., which explored 

the true costs of AD in Europe (61). That study estimated annual indirect costs at 15.2 billion 

EUR across Europe, while our research places this figure at approximately 3.4 billion EUR 

for selected CEE countries within the region. This amount reflects the CEE region's 

proportional share within the broader European context. It is worth noting that Western 

European countries, with their higher GDP per capita, tend to bear higher absolute costs of 

the disease burden. 

The results are also consistent with the findings of Shin et al. (90), who analyzed global and 

regional trends in allergic disorders, including AD, using data from the GBD study. Both 

studies emphasize the substantial humanistic impact of AD. While Shin et al. focused on the 

global burden, our study highlights its effects within the CEE region. Regarding the 

humanistic burden, our findings mirror Shin et al.’s observation that the average DALYs for 

AD have remained relatively stable worldwide, as has the weighted average utility loss. 

5.6. Actions to reduce the burden of AD 

Our last study was conducted to complement these studies by delivering tangible results, 

ultimately providing a comprehensive solution for decisionmakers. After quantifying the 

different burden of disease components, the proposed actions to reduce the burden of AD 

concludes our research outcomes. Decisionmakers are expected to assess the relative burden 

of AD within their specific settings and select the potential actions that suits their settings, to 

reach an ultimate goal of reducing the burden of AD and improving health outcomes for the 

population.  
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To reduce the burden of AD, experts advice that focus should be on five domains: capacity 

building, public awareness, patient support and education, guidelines, and research. Our 

research provided a list of specific actions in each of these domains. Experts clearly advised 

that policies that might be successful in specific countries, might not be successful in another. 

For example, one of the experts panel members advised that, while educating patients to 

eliminate steroid phobia is a potential action to reduce the burden, this is not essential and 

useful in his country because there, generally, the phobia of steroids among the patients is 

uncommon. This emphasizes that before implementation, actions should be assessed and 

adjusted to country-specific settings. 

Experts agreed that effective reduction in the burden of AD will require country-specific 

action plans for policy interventions to address the needs of the diverse stakeholder groups. 

They said that it is vital to improve access to more effective treatments for patients, to 

alleviate the challenges posed by AD. The involvement of healthcare professionals, including 

dermatologists, general practitioners, pharmacists, and nurses, should be done to provide 

patient education in each country. Furthermore, social media can be utilized to a large extent 

to raise public awareness of AD and its management. Cost-effectiveness studies with a 

broader societal perspective, including indirect costs, are needed for informed decision-

making. In addition, counseling materials should be prepared in order to help AD patients, 

especially adolescents, overcome the negative psychological effects of the disease. 

There is no single intervention that is universally effective across all countries. According to 

the experts’ discussions, an intervention that efficiently reduces the burden in one specific 

settings, may be inefficient or unsustainable in another. This shows the importance of tailored 

country plans that should be based on local burden patterns, available resources, social and 

cultural aspects, and health system readiness. Despite this, a universally endorsed 

intervention domain was the enhancement of patient education. This intervention was 

advocated by all experts, especially due to its relatively low cost, and potential high impact 

in alleviating the clinical burden. However, its implementation is still expected to differ 

significantly across countries, depending on local settings. 
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5.7. Barriers for implementing evidence-informed policy interventions 

Implementing these recommendations faces some barriers at a general system level and at a 

domain-specific level. At the general system level, challenges include limited budgets, 

competing health priorities, a shortage of trained personnel, low adherence to clinical 

guidelines by healthcare providers, inconsistent use of HTA or burden data in decision-

making, and a lack of political will. 

At the domain-specific level, patient support and education is hindered from factors such as 

limited time and trained staff, along with a lack of structured programs. Public awareness 

could be limited due to competing health messaging priorities. Healthcare system capacity is 

constrained by dermatologist shortages and limited access to modern therapies. Clinical 

guidelines are often poorly disseminated and inadequately implemented, with limited local 

adaptation. Finally, research and data domain limitations include scarce funding, fragmented 

health systems, and weak integration of evidence into policy. 

5.8. Research beneficiaries 

This research can support a wide range of stakeholders towards efficient allocation of their 

resources. First, decisionmakers and payers in the included countries can use the country-

specific data provided to prioritize interventions and allocate resources efficiently to reduce 

the burden of AD in their countries. Decisionmakers and payers in other countries can also 

apply the same estimates to understand and address AD within their own healthcare systems. 

Additionally, all healthcare decisionmakers can benefit from this research by understanding 

the global burden and hidden costs of AD in general. Finally, health economists and 

researchers can leverage the methods used in these studies to conduct similar burden of 

disease studies for other conditions or other countries. 

5.9. Limitations  

The limitations identified in our research highlight several challenges in accurately capturing 

the AD’s burden. Heterogeneity in data reporting, with variations in methodologies and 

severity levels complicated the ability to summarize data accurately and lead to excluding 

relevant data. Several studies did not mention a clear definition of severity levels, while 
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severity levels significantly affect the outcomes. Our severity ranks partially overcame this 

limitation, however, results should be interpreted with caution, as severity is a main 

contributor to the quantified value of disease burden. We ensured to exclude inconsistent data 

and to systematically recategorize findings into comparable and homogenous groups, to be 

able to create accurate estimates. 

We kept all our estimates conservative, acknowledging that the actual burden is likely slightly 

higher than our estimates. Efforts were made to adjust for confounders and minimize 

inaccuracies to provide a logical and reasonable approximation of the burden.  

Although the SLR results were comprehensive, some of its findings had limited applicability, 

as they primarily discuss global averages. These averages may not significantly support local 

decisionmakers in implementing targeted strategies to reduce the burden of AD within 

specific contexts. Recognizing this limitation, our subsequent studies address this gap and 

provide country-specific data for informed decision making. 

Assessing only specific countries in the studied regions is a limitation to these studies. 

However, this selective approach was intentional, as these regions face significant data gaps 

in quantifying key components of AD’s burden. By focusing on areas with limited data, we 

aimed to address critical data gaps and provide valuable insights. In regions or contexts with 

no data gaps, conducting additional research would be unnecessary. For instance, direct 

healthcare costs of AD were comprehensively covered in the literature by a recent study in 

Europe (61), eliminating the need to duplicate efforts in quantifying this aspect. 

A key limitation is the reliance on international data due to the lack of local data. This 

approach involves adjusting global data to local demographics, but may fail to reflect exact 

local nuances, potentially leading to inaccuracies. Methodological challenges, such as using 

proxy data from other countries also reduces the accuracy of estimates. 

We did not evaluate the caregiver burden. While AD caregivers may experience reduced QoL 

and productivity loss, these are more evident in caregivers for children with AD. However, 
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in older patients, the effect is minor. Also, there is a lack of sufficient studies providing 

reliable quantitative values for this burden. Therefore, in line with our conservative approach, 

we did not include caregiver burden to avoid potential overestimation of the burden due to 

the scarcity of reliable data.  

Prevalence estimates from the GBD study were likely underestimated, as many AD patients 

may be undiagnosed, leaving a significant portion of the population unaccounted for. 

Additionally, the exclusion of certain cost components, such as non-medical direct costs, 

informal caregiving expenses, and the psychological impact on caregivers, might 

underestimate the burden, however, this is in line with our conservative approach. 

Limited representation of lower-income countries, where data collection is sparse, 

contributes to potential underestimation of the burden in these settings. Underreporting of 

cases in some countries also likely affects the accuracy of key metrics like prevalence, 

economic costs, and overall burden.  

Additional hidden burden components were not included in our estimations. In line with our 

conservative approach, we excluded indirect costs beyond productivity losses, as well as 

intangible costs, such as pain or fear. For instance, barriers to accessing healthcare services, 

such as difficulty in accessing healthcare facilities or treatments. These challenges create a 

burden on patients and their caregivers, particularly when timely access to these services is 

impeded. Such factors still contribute to the total burden, but their effect can be considered 

negligible in comparison to the major direct and productivity loss indirect costs. 

The recommendations provided by our research are primarily general in nature. For each 

country, a critical final step involves adapting these recommendations to fit the specific 

national context, including the country’s healthcare infrastructure, economic conditions, and 

population needs. This contextualization is essential to ensure the recommendations are both 

relevant and effective and relevant in addressing the unique challenges faced by individual 

countries. Furthermore, while the current evidence on recommendations is not supported by 

robust evidence on the effectiveness of each intervention, this research was intended to be 
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exploratory. Nonetheless, the strategies proposed remain actionable and are intended to serve 

as a foundation for future policy initiatives, including targeted policy trials and evaluations 

that can rigorously measure the impact of each proposed action. 

We assume these minor inaccuracies would not affect the validity of our results. It is 

important to note that burden of disease studies are not designed to deliver perfectly accurate 

figures; rather, they aim to provide a rough estimate of the burden's magnitude. This 

approximation is intended to be sufficient for informing policymakers and guiding decisions 

related to resource allocation and intervention strategies. 

5.10. Future research recommendations 

This research highlights the necessity of conducting similar comprehensive burden of disease 

studies across various disease areas. Conducting such studies at a country-specific level is 

essential to provide useful local data. These insights considered crucial tools for 

decisionmakers to effectively implement HTA, and to use the available resources efficiently.   
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6. Conclusions 

AD is a very prevalent dermatological disease that has several stages. Without quantification, 

the disease seems to be a simple, non-fatal dermatological condition with a low comparative 

burden among other disease areas. Therefore, experts are usually not concerned with 

allocating resources to mitigate such a simple disease and are not interested in exploring 

potential actions to reduce that burden. 

Our research findings reveal the unexpectedly significant burden of AD, that is comparable 

to much more severe diseases. This high burden stems from two main factors: the very high 

prevalence of the disease, and the hidden burden through effects on reducing productivity 

and QoL. 

It might be assumed that reduction in QoL due to AD is minor, while the research findings 

reveal that around 20% of the QoL of an average adult or adolescent patient is lost due to AD 

with an average annual utility loss per patient of 0.205 to 0.209. 

Economic burden of the disease is significantly different among patients in different 

countries. However, the common finding is that AD’s indirect costs are usually much more 

than its simple direct costs, and that reducing absenteeism or presenteeism for patients would 

result in preventing a significant proportion of the burden.  

In all countries studied, hidden burden components were the major contributors to the disease 

burden, further emphasizing that the disease burden is usually underestimated. 

Simple actions can significantly reduce the substantial disease burden. According to health 

policy experts, actions like educating patients, and public awareness will have an impact on 

reducing the burden, with minimal additional costs.  

Decisionmakers are recommended to use the findings of this study to assess the burden in 

their countries and use the policy actions and recommendations list to tailor a specific action 

plan and ultimately reduce the burden of AD effectively. 

  



66 
 

7. Summary  

AD is a chronic inflammatory skin disease that significantly affects adolescents and adults. 

Given the high prevalence of AD and its non-fatal nature, it is usually deprioritized among 

disease areas for resource allocation.  

This research, however, shows that AD’s impact is substantial in adults and adolescents. This 

is primarily attributable to hidden burden components, such as productivity loss and reduced 

QoL. Additionally, AD also imposes an economic burden on healthcare systems and 

societies. 

We aimed to comprehensively assess the burden of AD in adults and adolescents. A 

systematic literature review was conducted to evaluate the global clinical, economic, and 

humanistic burdens of AD. The findings provided insights about QoL loss, disability-

adjusted life years, and economic burden. Based on this, region-specific studies were 

conducted to quantify AD’s burden in the MEA region, and in CEE. These studies showed 

the significant effects of indirect costs and the huge societal burden due to lost productivity 

and reduced QoL. 

Humanistic burden is a major contributor to the total AD burden in Middle East-Africa, and 

CEE countries, reaching up to several multiples of the value of the economic burden. Indirect 

costs are also much higher than direct medical costs of the disease, reaching up to 70% of the 

total economic burden in countries like Saudi Arabia, South Africa, and Lebanon. 

In addition to burden of disease quantification, this research proposed actions to reduce AD’s 

burden. We identified potential policy interventions through a literature search, 

complemented by an expert panel. Experts recommended that these interventions should be 

tailored to each country, based on its challenges and healthcare system structure. 

The findings of our studies help to inform decisionmakers on the actual disease burden, 

emphasizing the major contribution of the hidden burden to the total burden. Interventions 

should be taken to mitigate this burden through allocating the available resources effectively 

toward reducing AD’s societal and economic impacts. 
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11. Appendices 

Table S1 A summary of databases searched in the SLR 

Database Short summary Link 

PubMed A comprehensive database maintained 

by the National Library of Medicine, 

providing access to millions of 

references from biomedical and life 

sciences journals, including 

MEDLINE. 

https://pubmed.ncbi.nlm.nih.gov/  

Scopus A multidisciplinary abstract and 

citation database that covers peer-

reviewed literature across science, 

technology, medicine, social sciences, 

and arts and humanities. 

https://www.scopus.com/  

Cochrane 

Library 

A collection of high-quality, 

independent evidence to inform 

healthcare decision-making, including 

systematic reviews from the Cochrane 

Collaboration. 

https://www.cochranelibrary.com/  

Centre for 

Reviews and 

Dissemination 

(CRD) 

A UK-based database providing 

systematic reviews and economic 

evaluations focused on health 

interventions and policy. 

https://www.york.ac.uk/crd/  

EconPapers An online resource offering access to a 

comprehensive collection of working 

papers, journal articles, and software 

components in economics. 

https://econpapers.repec.org/  

ISPOR 

Scientific 

Presentations 

Database 

A repository of abstracts and 

presentations from ISPOR conferences, 

focusing on health economics and 

outcomes research. 

https://www.ispor.org/heor-

resources/presentations-

database/search  

https://pubmed.ncbi.nlm.nih.gov/
https://www.scopus.com/
https://www.cochranelibrary.com/
https://www.york.ac.uk/crd/
https://econpapers.repec.org/
https://www.ispor.org/heor-resources/presentations-database/search
https://www.ispor.org/heor-resources/presentations-database/search
https://www.ispor.org/heor-resources/presentations-database/search
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NICE 

(National 

Institute for 

Health and 

Care 

Excellence) 

An independent public body in the UK, 

providing national guidance and advice 

to improve health and social care, with 

a focus on health technology 

assessment. 

https://www.nice.org.uk/  

CADTH 

(Canadian 

Agency for 

Drugs and 

Technologies 

in Health) 

A Canadian organization that delivers 

evidence-based information on the 

clinical effectiveness, cost-

effectiveness, and impact of health 

technologies to support informed 

healthcare decisions. 

https://www.cda-amc.ca/  

  

https://www.nice.org.uk/
https://www.cda-amc.ca/
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Table S2 Systematic Literature Review Search Strategy 

Search strings in Scopus 

Conducted on December 3, 2020  

Domain  Subcategory  Search  Search term “Scopus” Number 

of hits  

Disease  Atopic 

dermatitis 

#1 TITLE-ABS-KEY ("atopic dermatitis" OR “eczema” OR 

"atopic eczema" OR "Prurigo Besnier”) AND ("atopic 

dermatitis" OR "atopic eczema" OR "Prurigo Besnier") 

46,896 

hits 

Burden   #2 TITLE-ABS-KEY ( "morbidity" OR "mortality" OR 

"morbidities" OR "mortalities" OR "death" OR "deaths" 

OR "burden" OR "burden of disease" OR "burden of 

illness" OR "humanistic burden" OR "clinical burden" 

OR "life years lost" OR "premature mortality" OR 

"quality adjusted life years" OR "QALY" OR "disability 

adjusted life years" OR "DALY" OR "quality of life" OR 

"QoL" OR "health related quality of life" OR "HRQOL" 

OR "health-related quality of life" OR "life quality" OR 

"economic burden" OR "cost burden" OR "resource 

burden" OR "financial burden" OR "economic 

consequences" OR "cost of illness" OR "healthcare cost" 

OR "cost of disease" OR "cost analysis" OR "cost 

assessment" OR "cost study" OR "resource use" OR 

"healthcare resources" OR "resource utilization" OR 

"expenditure" OR "out of pocket" OR "patient cost" OR 

"co-payment" OR "private expenditure" OR "patient 

time" OR "caregiver cost" OR "caregiver time" OR 

"caregiver cost" OR "caregiver time" OR "societal cost" 

OR "social cost" OR "social care cost" OR "work loss" 

OR "absenteeism" OR "presenteeism" OR "productivity 

loss" OR "lost productivity" OR "earnings" OR 

"educational attainment" OR "educational achievement" 

OR "educational impairment" OR "occupational 

attainment" OR "occupational achievement" OR 

"occupational impairment" OR "social functioning" OR 

3,791,142 

hits 
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"social impairment" OR "caregiver burden" OR "family 

burden" OR "indirect costs" ) 

#1 AND #2 5072 hits 

Limit to “English”  4517 hits 

From 2011 3192 hits 

TITLE-ABS-KEY ( "atopic dermatitis"  OR  "eczema"  OR  "atopic eczema"  OR  "Prurigo 

Besnier" )  AND  ( "atopic dermatitis"  OR  "atopic eczema"  OR  "Prurigo Besnier" )  AND  

TITLE-ABS-KEY ( "morbidity"  OR  "mortality"  OR  "morbidities"  OR  "mortalities"  OR  

"death"  OR  "deaths"  OR  "burden"  OR  "burden of disease"  OR  "burden of illness"  OR  

"humanistic burden"  OR  "clinical burden"  OR  "life years lost"  OR  "premature mortality"  

OR  "quality adjusted life years"  OR  "QALY"  OR  "disability adjusted life years"  OR  

"DALY"  OR  "quality of life"  OR  "QoL"  OR  "health related quality of life"  OR  

"HRQOL"  OR  "health-related quality of life"  OR  "life quality"  OR  "economic burden"  

OR  "cost burden"  OR  "resource burden"  OR  "financial  burden"  OR  "economic 

consequences"  OR  "cost of illness"  OR  "healthcare cost"  OR  "cost of disease"  OR  "cost 

analysis"  OR  "cost assessment"  OR  "cost study"  OR  "resource use"  OR  "healthcare 

resources"  OR  "resource utilization"  OR  "expenditure"  OR  "out of pocket"  OR  "patient 

cost"  OR  "co-payment"  OR  "private expenditure"  OR  "patient time"  OR  "caregiver cost"  

OR  "caregiver time"  OR  "caregiver cost"  OR  "caregiver time"  OR  "societal cost"  OR  

"social cost"  OR  "social care cost"  OR  "work loss"  OR  "absenteeism"  OR  

"presenteeism"  OR  "productivity loss"  OR  "lost productivity"  OR  "earnings"  OR  

"educational attainment"  OR  "educational achievement"  OR  "educational impairment"  OR  

"occupational attainment"  OR  "occupational achievement"  OR  "occupational impairment"  

OR  "social functioning"  OR  "social impairment"  OR  "caregiver burden"  OR  "family 

burden"  OR  "indirect costs" )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" ) )  AND  ( 

LIMIT-TO ( PUBYEAR ,  2020 )  OR  LIMIT-TO ( PUBYEAR ,  2019 )  OR  LIMIT-TO ( 

PUBYEAR ,  2018 )  OR  LIMIT-TO ( PUBYEAR ,  2017 )  OR  LIMIT-TO ( PUBYEAR ,  

2016 )  OR  LIMIT-TO ( PUBYEAR ,  2015 )  OR  LIMIT-TO ( PUBYEAR ,  2014 )  OR  

LIMIT-TO ( PUBYEAR ,  2013 )  OR  LIMIT-TO ( PUBYEAR ,  2012 )  OR  LIMIT-TO ( 

PUBYEAR ,  2011 ) ) 

Final 

search 

term 

Search strings in Medline (through PubMed) 

Conducted on December 3, 2020  

 

Domain  Subcategory  Search  Search term “PubMed” Number 

of hits  
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Disease  Atopic 

dermatitis 

#1 ("atopic dermatitis" OR “eczema” OR "atopic 

eczema" OR "Prurigo Besnier”) (Title/ abstract)  

36,422 

hits 

  #2 ("atopic dermatitis" OR "atopic eczema" OR 

"Prurigo Besnier”) (All fields) 

29,159 

hits 

  #3 #1 AND #2 24,743 

hits 

Clinical 

burden  

 #4 “morbidity” OR “mortality” OR “morbidities” OR 

“mortalities” OR “death” OR “deaths” (Title/ 

abstract) 

1,630,126 

hits 

Health 

related 

quality of life 

burden 

 #5 “burden” OR “burden of disease” OR “burden of 

illness” OR “humanistic burden” OR “clinical 

burden” OR “life years lost” OR “premature 

mortality” OR “quality adjusted life years” OR 

“QALY” OR “disability adjusted life years” OR 

“DALY” or “quality of life” OR “QoL” or “health 

related quality of life” or “HRQOL” or “health-

related quality of life” or “life quality” 

496,086 

hits 

Economic 

burden 

Direct 

healthcare 

cost 

#6 “economic burden” OR “cost burden” OR 

“resource burden” OR “financial burden” OR 

“economic consequences” OR “cost of illness” OR 

“healthcare cost” OR “cost of disease” OR “cost 

analysis” OR “cost assessment” OR “cost study” 

33,479 

hits 

Direct 

patient and 

caregiver 

cost 

#7 “resource use” OR “healthcare resources” OR 

“resource utilization” OR “expenditure” OR “out 

of pocket” OR “patient cost” OR “co-payment” 

OR “private expenditure” OR “patient time” OR 

“caregiver cost” OR “caregiver time” OR 

“caregiver cost” OR “caregiver time” 

72,614 

hits 

Wider 

societal (and 

intangible) 

cost 

#8 “societal cost” OR “social cost” OR “social care 

cost” OR “work loss” OR “absenteeism” OR 

“presenteeism” OR “productivity loss” OR “lost 

productivity” OR “earnings” OR “educational 

attainment” OR “educational achievement” OR 

“educational impairment” OR “occupational 

attainment” OR “occupational achievement” OR 

44,505 

hits 

https://pubmed.ncbi.nlm.nih.gov/?term=%22atopic+dermatitis%22%5BTitle%2FAbstract%5D+OR+%E2%80%9Ceczema%E2%80%9D%5BTitle%2FAbstract%5D+OR+%22atopic+eczema%22%5BTitle%2FAbstract%5D+OR+%22Prurigo+Besnier%E2%80%9D%5BTitle%2FAbstract%5D&ac=no&sort=relevance
https://pubmed.ncbi.nlm.nih.gov/?term=%22atopic+dermatitis%22+OR+%22atopic+eczema%22+OR+%22Prurigo+Besnier%E2%80%9D&ac=no&sort=relevance
https://pubmed.ncbi.nlm.nih.gov/?term=%E2%80%9Cmorbidity%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cmortality%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cmorbidities%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cmortalities%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cdeath%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cdeaths%E2%80%9D%5BTitle%2FAbstract%5D&ac=no&sort=relevance
https://pubmed.ncbi.nlm.nih.gov/?term=%E2%80%9Cburden%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cburden+of+disease%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cburden+of+illness%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Chumanistic+burden%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cclinical+burden%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Clife+years+lost%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cpremature+mortality%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cquality+adjusted+life+years%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9CQALY%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cdisability+adjusted+life+years%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9CDALY%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cquality+of+life%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9CQoL%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Chealth+related+quality+of+life%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9CHRQOL%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Chealth-related+quality+of+life%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Clife+quality%E2%80%9D%5BTitle%2FAbstract%5D&ac=no&sort=relevance
https://pubmed.ncbi.nlm.nih.gov/?term=%E2%80%9Ceconomic+burden%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ccost+burden%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cresource+burden%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cfinancial+burden%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ceconomic+consequences%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ccost+of+illness%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Chealthcare+cost%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ccost+of+disease%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ccost+analysis%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ccost+assessment%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ccost+study%E2%80%9D%5BTitle%2FAbstract%5D&ac=no&sort=relevance
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https://pubmed.ncbi.nlm.nih.gov/?term=%E2%80%9Csocietal+cost%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Csocial+cost%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Csocial+care+cost%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cwork+loss%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cabsenteeism%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cpresenteeism%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cproductivity+loss%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Clost+productivity%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cearnings%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ceducational+attainment%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ceducational+achievement%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ceducational+impairment%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Coccupational+attainment%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Coccupational+achievement%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Coccupational+impairment%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Csocial+functioning%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Csocial+impairment%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Ccaregiver+burden%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cfamily+burden%E2%80%9D%5BTitle%2FAbstract%5D+OR+%E2%80%9Cindirect+costs%E2%80%9D%5BTitle%2FAbstract%5D&ac=no&sort=relevance
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“occupational impairment” OR “social 

functioning” OR “social impairment” OR 

“caregiver burden” OR “family burden” or 

“indirect costs” 

                                                #9 #4 OR #5 OR #6 OR #7 OR #8   2,127,246 

hits 

#3 AND #9 2171 hits 

Applied filter “English” 2039 hits 

Limit from 2011 1487 hits 

Search strategy in Cochrane 

Search on December 6, 2020, through https://www.cochranelibrary.com/advanced-search 

 

Search term hits 

("atopic dermatitis" OR "eczema" OR "atopic eczema" OR "Prurigo Besnier"):ti,ab,kw AND 

("morbidity" OR "mortality" OR "morbidities" OR "mortalities" OR "death" OR "deaths" OR 

"burden" OR "burden of disease" OR "burden of illness" OR "humanistic burden" OR 

"clinical burden" OR "life years lost" OR "premature mortality" OR "quality adjusted life 

years" OR "QALY" OR "disability adjusted life years" OR "DALY" or "quality of life" OR 

"QoL" or "health related quality of life" or "HRQOL" or "health-related quality of life" or 

"life quality" OR "economic burden" OR "cost burden" OR "resource burden" OR "financial 

burden" OR "economic consequences" OR "cost of illness" OR "healthcare cost" OR "cost of 

disease" OR "cost analysis" OR "cost assessment" OR "cost study" OR "resource use" OR 

"healthcare resources" OR "resource utilization" OR "expenditure" OR "out of pocket" OR 

"patient cost" OR "co-payment" OR "private expenditure" OR "patient time" OR "caregiver 

cost" OR "caregiver time" OR "caregiver cost" OR "caregiver time" OR "societal cost" OR 

"social cost" OR "social care cost" OR "work loss" OR "absenteeism" OR "presenteeism" OR 

"productivity loss" OR "lost productivity" OR "earnings" OR "educational attainment" OR 

"educational achievement" OR "educational impairment" OR "occupational attainment" OR 

"occupational achievement" OR "occupational impairment" OR "social functioning" OR 

"social impairment" OR "caregiver burden" OR "family burden" or "indirect costs"):ti,ab,kw 

AND ("atopic dermatitis" OR "atopic eczema" OR "Prurigo Besnier") 

24 

cochrane 

reviews 

Search strings in ISPOR scientific presentations database  

Search on December 6, 2020, through https://www.ispor.org/heor-resources/presentations-database/search 

Search term hits 

"atopic dermatitis" OR "atopic eczema" 169 hits 

Limit to after years (2011-2020) 119 hits 

https://pubmed.ncbi.nlm.nih.gov/?term=longqueryd6b8cf8f413f98967573&ac=no&sort=relevance
https://pubmed.ncbi.nlm.nih.gov/?term=longquery05ca7e10a1f7e53dd0e5&ac=no&sort=relevance
https://www.cochranelibrary.com/advanced-search
https://www.ispor.org/heor-resources/presentations-database/search
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Search strategy in EconPapers 

Search on December 6, 2020, through https://econpapers.repec.org/scripts/search.pf 

 Search term hits 

"atopic dermatitis" OR "atopic eczema" 48 hits 

Limit to after years (2011-2020) 45 hits 

Search strategy in CRD 

Search on December 6, 2020, through https://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp  

Search term hits 

Any field: "atopic dermatitis" OR "atopic eczema" and limit years from 2011 to 2020  50 hits 

Search strategy in websites of HTA agencies (NICE, CADTH) 

NICE: Search on December 6, 2020, through https://www.nice.org.uk/about/what-we-do/evidence-

services/journals-and-databases  

Search term hits 

"atopic dermatitis" OR "atopic eczema” 40 hits 

CADTH: Search on December 6, 2020, through https://www.cadth.ca/ 

Search term hits 

atopic dermatitis 27 hitsa 

Eczema 35 hitsa 

disseminated neurodermatitis 1 hita  

aThose numbers do not do not sum to the total hits found in CADTH because there were 

several duplicates  

 

Table S3 Details of data adjustment approaches conducted 

Type of Data 

Variation 

Adjustment Made 

Currency All cost values were converted to USD using the relevant currency 

exchange rates at the time of data collection and adjusted to 2020 values 

using the Consumer Price Index (CPI). 

Timeframe All cost data reported in non-annual timeframes were standardized by 

converting to annual costs to ensure comparability across studies.  

Cost Classification Cost data were consistently reclassified into the following categories for 

uniformity: 

https://econpapers.repec.org/scripts/search.pf
https://www.crd.york.ac.uk/CRDWeb/ResultsPage.asp
https://www.nice.org.uk/about/what-we-do/evidence-services/journals-and-databases
https://www.nice.org.uk/about/what-we-do/evidence-services/journals-and-databases
https://www.cadth.ca/
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• Total Costs: Combined direct and indirect costs. 

• Direct Costs: All direct healthcare-related expenses, including 

outpatient visits, hospitalizations, topical and systemic therapies, and 

phototherapy. 

• Indirect Costs: Productivity losses related to absenteeism or 

presenteeism due to atopic dermatitis (AD). 

Severity Levels Severity levels were standardized into a 5-point ordinal scale (1 = mild, 5 

= severe), as outlined in Section 3.2.5. 

Patient Classification Patient groups were reclassified or renamed, where applicable, to align 

similar categories for more consistent and meaningful comparative 

analysis. 
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Table S4 Detailed number of AD patients in the selected Countries in MEA region subgrouped by age group and gender* 

Country Algeria Egypt KSA Kuwait Lebanon South Africa UAE 

Age group Males Females Males Females Males Females Males Females Males Females Males Females Males Females 

10 to 14 25,988 32,816 48,804 60,195 18,640 21,330 2,007 2,517 3,126 3,722 42,036 50,386 2,964 3,706 

15-19 17,904 22,832 34,046 42,883 16,869 17,833 1,398 1,745 2,085 2,463 27,328 32,264 2,053 2,535 

20-24 18,210 23,847 30,646 41,089 20,470 21,173 1,705 2,163 2,081 2,484 19,381 23,244 1,869 2,252 

25-29 20,044 26,800 27,648 38,316 24,164 24,179 2,324 3,087 2,649 3,395 15,609 19,306 2,939 1,942 

30-34 19,436 26,761 24,944 34,025 26,980 24,901 3,024 4,137 2,468 3,526 12,584 15,256 13,776 3,842 

35-39 16,455 22,944 21,074 28,364 24,981 21,059 2,829 3,324 1,802 2,776 9,771 11,670 12,362 6,714 

40-44 11,961 16,731 15,363 20,491 18,771 15,256 2,268 2,438 1,236 2,054 7,485 9,127 10,528 3,506 

45-49 8,833 12,464 10,817 14,403 11,350 9,763 1,408 1,571 983 1,666 6,116 8,163 5,489 1,868 

50-54 6,353 8,953 8,100 10,956 5,915 5,600 919 932 697 1,207 4,969 7,134 2,741 990 

55-59 4,458 6,189 5,931 8,062 3,412 3,310 469 484 541 922 4,376 6,745 1,102 494 

60-64 3,070 4,244 4,108 5,302 1,908 1,866 268 252 349 617 3,695 5,957 526 260 

65-69 2,144 2,868 2,688 3,448 1,083 986 121 131 272 473 2,714 4,546 214 109 

70-74 1,197 1,700 1,603 1,910 590 494 95 76 209 356 1,770 3,138 59 44 

Total AD population 156,053 209,150 235,771 309,446 175,133 167,752 18,836 22,856 18,497 25,663 157,835 196,936 56,623 28,262 

Total both sexes 365,204 545,217 342,885 41,691 44,161 354,771 84,885 

*Source: GBD results tool 2019 (46)  
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Table S5 Direct healthcare costs questionnaire used in the MEA expert interviews 

 

Comments

Prevelance

Proportion (%) Frequency/year Proportion (%) Frequency/year Proportion (%) Frequency/year Price/visit or per day Price /year

Dermatologist/Allergist specialist visit

Emergency department visits

Hospital stay due to complications/ days

Other??

Drug name

Proportion %

Dose/number 

of boxes per 

month

Number of 

months
Proportion %

Dose/number 

of boxes per 

month

Number 

of 

months

Proportion %

Dose/number 

of boxes per 

month

Number 

of 

months

Size of box Unit Price/Box Price/year

Drug name

Proportion %

Dose/day (No. 

of tablets/ 

injections per 

day)

How long? 

(Days / year)
Proportion %

Dose/day (No. 

of tablets/ 

injections per 

day)

How 

long? 

(Days / 

year)

Proportion %

Dose/day (No. 

of tablets/ 

injections per 

day)

How 

long? 

(Days / 

year)

Size of box 

(no. of 

tablets/ 

no. of 

injections)

Price/Box Price/year

0

0

0

0

0

O
th

er
s

Sy
st

em
ic

To
p

ic
al

 

Medications

Systemic Corticosteroids (ex. Solupred 20mg)

Topical Corticosteroids (TCS)

Low potency TCS (ex. Hydrocortisone 1%)

Medium Potency TCS (ex. Betamethasone /Betaderm/Texacort)

High Potency TCS

Systemic Antihistamines (ex. Zyrtec/Levohistam/Telfast 120 mg)

Other (ex. Omazilumab)

Topical Calcineurin inhibitors (TCIs) (ex. Treczims, Tarolimus)

Topical PDE4 inhibitors

Systemic immunosuppressants (ex. Cyclosporine)

Montelukast sodium (ex. Singulair 10mg)

Phototherapy (ex. Narrow band UVB)

Mild diagnosed Moderate Severe/Resistant

Outpatient/Inpatient visits

Antibiotics (ex. Augmentin)

Emolients (ex. Emo soft cream/Nivea soft cream/Glysolid cream/Panthenol cream/La roche Lipikar)
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Table S6: Estimated number of patients in CEE countries by age group (2022 estimate)* 

Age group Poland Hungary Romania Czechia Bulgaria Slovakia Croatia Estonia Lithuania Slovenia Latvia 

10-14 43,821 17,400 18,586 13,891 7,764 6,825 5,025 5,219 3,695 2,479 1,807 

15-19 27,572 11,553 10,807 7,592 4,746 4,277 3,270 2,711 2,361 1,510 914 

20-24 21,192 8,393 6,828 5,109 3,084 3,250 2,591 1,717 1,737 1,088 533 

25-34 36,969 12,544 10,558 9,542 5,763 5,629 3,608 3,132 2,607 1,803 986 

35-44 37,716 14,505 11,462 10,654 6,060 5,749 3,620 2,760 2,160 1,996 804 

45-54 30,846 13,138 12,738 10,118 6,244 4,993 3,784 2,672 2,707 2,039 954 

55-64 35,515 12,306 11,914 9,261 6,339 5,203 4,168 2,763 2,963 2,135 1,145 

65-74 29,384 11,345 10,778 9,562 6,192 4,172 3,392 2,167 2,090 1,688 912 

Above 75 19,350 8,534 7,857 6,441 4,322 2,546 2,809 2,033 2,077 1,488 817 

Total AD population 282,363 109,718 101,527 82,171 50,513 42,643 32,266 25,173 22,397 16,225 8,872 

*Source: GBD results tool 2022 (46) 
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Table S7 Estimated EQ-5D index population norm values for Poland 

Age range Males Females 

18–24 0.953 0.950 

25–34 0.950 0.940 

35–44 0.924 0.927 

45–54 0.891 0.876 

55–64 0.858 0.855 

65–74 0.843 0.805 

75+ 0.781 0.731 

 

Source: Zrubka Z, Golicki D, Prevolnik-Rupel V, Baji P, Rencz F, Brodszky V, Gulácsi L, Péntek M. Towards a Central-Eastern 

European EQ-5D-3L population norm: comparing data from Hungarian, Polish and Slovenian population studies. Eur J Health 

Econ. 2019 Jun;20(Suppl 1):141-154. doi: 10.1007/s10198-019-01071-0. Epub 2019 May 17. PMID: 31102159; PMCID: 

PMC6544754.  
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Table S8 Search term used for searching potential policy interventions  

Domain Search terms 

AD domain (“Atopic dermatitis” OR “Atopic eczema” OR “eczema”)  

 

Policy actions (“white paper” OR “policy” OR “policies” OR “reducing the burden” OR “reducing burden” 

OR “patient education” OR “social support” OR “decision makers” OR “policymakers” OR 

“early prevention” OR “support group” OR “support groups”) 

 

 

Table S9 Multivariate regression model for utility of patients with AD 

Parameter Beta coefficient 

(β) 

Standard 

error 

95% Wald Confidence 

interval 

Hypothesis test 

   
Lower Upper Wald chi-

squared 

Degrees of freedom 

(df) 

Significan

ce 

(Intercept) 1.348 0.2433 0.871 1.825 30.675 1 0.000 

Severity rank 

= 2 

0.108 0.0256 0.058 0.158 17.746 1 0.000 

Severity rank 

= 3 

0.086 0.0504 -0.013 0.185 2.925 1 0.087 

Severity rank 

= 4 

0a 
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Age, years -0.005 0.0031 -0.011 0.001 2.626 1 0.105 

% of males -0.863 0.2772 -1.406 -0.319 9.686 1 0.002 

Scale 0.001b 0.0006 0.001 0.003 
   

Dependent variable: quality of life 

a Set to zero because this parameter is redundant 

b Maximum-likelihood estimate 
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Figure S1 Summary of the risk of bias assessment results of included studies in the systematic literature review   
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