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1 Introduction

1.1 Hidradenitis suppurativa

1.1.1 Definition, classification, symptoms

Defined by the 1% International Conference on hidradenitis suppurativa/acne inversa
(March 30-April 1, 2006, Dessau, Germany), ,, Hidradenitis suppurativa/acne inversa
(HS) is a chronic, inflammatory, recurrent, debilitating skin disease of the hair follicle
that usually presents after puberty with painful, deep-seated, inflamed lesions in the
apocrine gland-bearing areas of the body, most commonly the axillae, inguinal and
anogenital "(1)

HS is usually clinically diagnosed, the presence of primary and secondary diagnostic
criteria supports the diagnosis. The primary positive diagnostic criteria is the typical
clinical presentation: the history of persistent (presence of lesions for at least 6 months)
or recurrent (>2 skin lesions occurring or recurring within 6 months) lesions in the inverse
regions of the body, presenting with nodules, sinus-tracts and/or scarring. The secondary
positive diagnostic criteria include positive family medical history and negative swab or

normal skin microbial flora findings. (2)

The classification of HS is based on the disease severity; several clinical score systems
are in use. The Hurley classification system introduced in 1989 is the most commonly
used score to assess the severity of HS. (3) It is designed to classify the disease severity
into 3 stages to assist the appropriate therapy selection. (Figure 1) Its limitation is that it

is unsuitable for evaluating disease activity and treatment response.
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Figure 1: Hurley classification

Classification of Hurley Stages (3)
Source of pictures: Semmelweis University Department of Dermatology, Venereology

and Dermatooncology photo database

Sartorius score is a more detailed, universal, dynamic score capable of tracking disease
activity changes over time. It was created by Sartorius et al. and was later modified. It is
based on the examination of seven anatomical regions (right axilla, left axilla, right groin,
left groin, right buttock region, left buttock region, and other locations); within these
regions, the extent of disease is determined by counting the type of lesions (nodules,
fistulas) and measure the longest distance between two lesions. The modified Sartorius
scoring system can be used well to monitor the effectiveness of the treatment; it is widely
used in clinical studies. This scoring system correlates well with the intensity of pain and
suppuration and the duration of their presence, which are also excellent indicators of
inflammation, disease burden, and quality of life. The modified Sartorius scoring system
shows a strong correlation to Hurley's stage classification. It may help monitor the
effectiveness of conservative treatment. It can be used very well in mild HS, but its
applicability is limited in severe cases, as it is difficult to distinguish individual lesions in
these cases. Due to its relative complexity and time-consuming nature, its routine use is
not realistic. Still, its use in clinical trials and registries (primarily in university centers)

may be appropriate due to its high sensitivity. (4, 5)
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Based on the physician's global evaluation, the HS-Physician Global Assessment Tool

(HS-PGA) separates six stages according to the disease severity. It is commonly used in
psoriasis and acne. Despite its inflexibility, it is an easy-to-use tool in classification and
follow-up. (6)

The Hidradenitis Suppurativa Clinical Response (HiSCR) is a clinical tool to assess
treatment response. It is defined as a > 50% reduction in total abscesses and inflammatory
nodules count and no increase in abscesses or draining fistulas compared with baseline.
(7

The International Hidradenitis Suppurativa Severity Score Index (IHS4) evaluates
disease activity and severity based on the number of inflammatory nodules, abscesses,
and draining tunnels (fistulae/sinuses) and categorizes into ‘mild,” ‘moderate’ or ‘severe’
classes. (8)

Lately, the refined Hurley score has been suggested that describes the degree of
inflammation and distinguishes different severity levels within a Hurley category. The
creation of subclasses mild (A), moderate (B), and severe (C) within stages I and II were

aimed to guide the treatment. (9)

1.1.2 Epidemiology

The exact prevalence of HS is not known and varies widely across the world. Estimates
range from 0.00033% to 4.10%. This uncertainty could be explained by the method of
data collection. The lower prevalence estimates are reported from registry-based studies
(<0.1%), while higher estimates are derived from prospective and self-reported studies.
(10)

The incidence data also show wide variations. A retrospective study of 48 million patients
in the United States found an annual incidence of 11.4 cases per 100,000, with twice the
incidence in women than men; in African Americans, it was 2.5 times that of Caucasians.
In the same study, it was found that compared with the average annual incidence during
the decade from 2006 to 2016, the incidence of 2015-16 was one-third higher. It is
hypothesized that the main reasons for this discrepancy might be the increasing
recognition of the condition in later times, whereas under-recording of mild disease and

misclassification in the older registries. (11)

In HS, there is a significant diagnostic delay. Saunte et al., in their global study (carried
out in twenty-nine medical centers in 24 countries) in 2013, found that the time from

onset of the first symptoms to establishing the diagnosis was 7,2 years. Furthermore,
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Kokolakis et al., in their 2020 publication, found that the diagnostic delay to be 10 years

on average. The delay of the correct diagnosis may have several causes, like: the patient
delaying the consult with a physician, the physician not making the proper diagnosis, or
both. Positive family history was associated with a longer delay for HS diagnosis; this
may suggest a higher tolerance in these families, accepting the disease as a ‘condition of
life.” (12, 13)

The longer it takes to establish the correct diagnosis, the greater the disease severity at
diagnosis. More surgical interventions were reported in patients with delayed diagnoses.
An increased number of comorbidities was also linked with the delayed HS diagnosis.

Altogether this can result in a reduced ability to work. (12, 13)

1.1.3 Pathophysiology

The pathogenesis of HS is incompletely understood. The pilosebaceous-apocrine unit
seems to be in the center of lesion formation. Histopathology shows that the epithelial
hyperkeratosis causing follicular occlusion is the primary event that leads to dilatation,
which results in follicular rupture and associated immune response in the surrounding
dermis. This leads to abscess formation and chronic inflammation with architectural
tissue changes in later stages like sinus tract formation and scarring. In HS, several factors
are contributing to the inflammatory mechanism. (14)

Around 30-40% of patients with HS report a family history, which can follow autosomal
dominant inheritance. Mutations in the gamma-secretase genes NCSTN, PSENI, and
PSENEN can result in a severe phenotype of HS. Gamma-secretase catalyzes the
cleavage of multiple type-1 transmembrane proteins, including Notch receptors. In
animal models, gamma-secretase gene expression alterations can cause follicular
occlusion. (15)

Immunopathogenesis is a complex mechanism including immune activation and
progression to chronic inflammation. Besides the central role of monocytes, neutrophils,
and cytokines of the Th-1 and Th-17 pathway, several other factors contribute to the
complex immune mechanism. (16)

Increased mechanical stress (friction, pressure) causes local cell damage on intertriginous
skin areas; in HS affected areas number and volume of sebaceous glands appear to be
reduced, which further strengthens friction. (17) This enables the penetration of microbial

components into the skin and causes the release of damage-associated molecular patterns
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(DAMPs). These may activate macrophages causing secretion of pro-inflammatory

cytokines. (18)

Inflammation in the perifollicular region leads to the immune cells' increased secretion of
specific mediators, inducing follicular hyperplasia and hyperkeratosis, causing follicular
occlusion. (16, 19) These events lead to follicular dilatation and finally to the rupture of
the follicle, where the content of the follicle exposed to the surrounding dermis triggers
an immune reaction. The expression of inflammatory cytokines (TNF-a, IL-1p) activate
endothelial cells and induce immune cell attracting chemokines. They also contribute to
the production of extracellular matrix-degrading enzymes, matrix metalloproteinases
(MMPs), which cause tissue destruction. Pus formation results from the massive
infiltration and activation of neutrophils, sustained by granulocyte colony-stimulating
factor (G- CSF) and lipocalin 2. (20, 21). Lipocalin has an important role in maintaining
chronic inflammation by inducing the further infiltration of granulocytes. (21) Finally, it
results in permanent changes in the composition and architecture of the tissue.

In HS, several comorbidities are reported. The commonly documented HS-associated
conditions are metabolic syndrome, depression, sexual dysfunction, inflammatory bowel
disease(Crohn’s disease and ulcerative colitis), and axial spondyloarthritis. Also, a higher
risk of cardiovascular death and suicide risk have been found. (16, 22)

Around half of the patients diagnosed with HS have obesity, and nearly 40% have
metabolic syndrome. (23) Obesity might contribute to HS pathogenesis by mechanically
increasing  friction at flexural sites and increasing pro-inflammatory
response(24). Patients with high-BMI levels have more regions affected, have higher
Hurley scores, and worse self-reported severity. (25)

Smoking tobacco is reported in the majority of patients with HS. (26) Though there is a
lot to clear about how tobacco smoking affects HS's pathomechanism, it has been shown
that nicotine induces epidermal hyperplasia, which might result in infundibular
hyperkeratosis and follicular plugging. (27)

The role of hormones is also unclear. The female predominance, the worsening of
symptoms around the menses, and the improvement during pregnancy suggest female
hormones play an important role. (28) The role of androgens is also suggested from
reported cases of therapeutical efficacy of antiandrogens and the high incidence of
polycystic ovary syndrome in female patients. (29) However, compared with control
subjects, testosterone and dihydrotestosterone levels in patients with HS do not show a
significant difference. It is theorized that the role of androgens in HS pathomechanism

might be local. (30)
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1.1.4 Treatment

The therapy of HS requires a complex approach; combining topical and systemic medical
therapies with surgical interventions is applicable in every stage. As the disease gets more
severe, surgical interventions’ role is greater in achieving significant therapeutical results.
In mild cases, adjuvant and topical therapies are in the first line. Systemic therapy is
recommended for patients in whom topical treatment has failed and those in Hurley II
and III stages. HS’s systemic treatment includes antibiotic mono and combined therapy,
retinoids, corticosteroids, and biological agents. (1) Figure II summarizes the

therapeutical recommendations of North American, British and European guidelines. (1,

31,32)

DISEASESEVERITY
HURLEYI HURLEY 11

HURLEY I
* Clindamycin 2x300mg +

Rifampicin 2x300mg/1x600mg
= Adalimumab40mg/ week

* Topical 1% clindamycin
* Tetracyclini2x500 mg

First line
therapies

Topical 10-15 % resorcinol
Acitretin|(0,25-0,88'mg/kg/day) * Infliximab/5mg/ke every 8 week
Zinczgluconate 1x90mg

Second line
therapies

Dapsone (25-200 mg)

Isotretionin(0,5-1,2'mg/kg/ day)

Colhicine 2x0,5mg

Hormonal 'therapies(Fihasteride, cyproterone acetate/oestrogen)

Q n
SR,
= o
s 0
=
= 3=

Deroofing
LLASERS
Topicallexcision

s STEEP
» Wide surgicallexcision

Surgical
therapies

Weight loss

Tobacco abstinence

Pain management
Treatment of superinfections

Adjuvant
therapies

Intralesional corticosteroid s Systemic corticosteroid
(5-10mg/m!l) (0,5-0,7'mg /kg/ day)

lesions

Figure 2: Therapeutical recommendations based on North American, British and
European guidelines

Source: North American, British and European guidelines (1, 31, 32)
9
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1.1.4.1 General measures (prevention, lifestyle changes, wound care and pain
management)

Disease prevention needs to have an essential role in the future. The regular inspection of
individuals with known familial predisposition should be considered. Lifestyle changes
are also necessary besides medical and surgical therapies. The cessation of smoking and
reducing body weight seem to improve the disease. Though it is challenging for the
patients, as they quit smoking, they experience weight gain. Excessive exercise by
increased friction causes pain and provocate HS lesions. The role of mechanical friction
in everyday life is also essential; in clothing, the patients should wear loose clothes. (33,
34)

Despite proper treatment, suppuration may occur, which causes significant discomfort
through odor and maceration. Besides the physical irritation, the suppuration has a major
psycho-social burden; it negatively affects the patients’ quality of life. Various absorbent
bandages are of great help in treating the discharge in the affected areas. So far, only
limited evidence is available in the use of dressings in HS; no specific recommendation
on the appropriate dressing has yet been made. The bandage is generally expected to keep

the surface dry, absorb the smell, and fit the particular anatomical region. (1, 35)

Pain is a severe symptom of HS that has a significant negative impact on the quality of
life. The severity of the pain does not depend on the disease severity. Even inflammation
of a single axillary nodule can cause such severe pain that the patient cannot perform even
the most basic daily activities. The common triggers are friction, heat, and psychological
stress. (36) By achieving a rapid improvement in quality of life in the early stages of
treatment using appropriate analgesic therapy, we can ensure patient compliance at a later
stage. In nociceptive analgesia, first-line therapy, according to literature, is a topical gel
containing diclofenac 1%, oral acetaminophen, NSAIDs, and opioids (e.g., morphine,
tramadol, etc.). (36, 37) Another way to relieve pain is to block neuropathic pain. For this
purpose, gabapentin, which is also used as an anticonvulsant, is pregabalin, tricyclic
antidepressants (nortriptyline and desipramine), selective serotonin reuptake inhibitors,
and selective serotonin-norepinephrine reuptake inhibitors have been suggested. (37)
After initiating systemic therapy, patients most often feel a reduction in pain as the first
and most important result of improvement. Controlling the inflammation is an effective
pain management strategy. Considerable results can be achieved with oral corticosteroids

and biologics. (38)

10
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1.1.4.2 Topical and intralesional therapies

In topical therapies, as adjuvant therapy, disinfectant washes may reduce the bacterial
load, thus preventing superinfections and reducing odor. Still, the evidence is lacking to
confirm their role in improving HS. The clindamycin topical antibiotic efficiency was
investigated in a placebo-controlled, double-blind, randomized trial. It's 1% topical
solution reduced the number of lesions in patients with HS, and it is beneficial in reducing
superficial lesions such as folliculitis, papules, and pustules. (39) Its first line application
is recommended in Hurley I and mild stages of Hurley II. The recommended dose is twice
daily for 3 months. (1)

A second-line therapy applying 10-15% resorcinol cream twice a day in mild and
moderate forms of HS (Hurley I and II) is a widespread topical treatment. Its exfoliating
properties reduce follicular occlusion. Thus fewer active nodules develop; in addition to
the exfoliating effect, it also has antiseptic properties. Studies have shown that by
applying resorcinol to existing inflamed nodules and abscesses, they persist for a shorter
time and reduce the pain. (40)

Intralesional use of triamcinolone acetonide is a good therapeutic option for the treatment
of solitary inflammatory lesions, therapy-resistant inflammatory nodules. A prospective
case series investigated the effect of intralesional triamcinolone, 10 mg/mL (0.2-2.0
mL) in inflamed HS lesions. It reduced the physician-assessed erythema, edema,
suppuration, and size significantly. The patients reported a considerable decrease in pain.

Its use should be avoided in cases of clinically clear bacterial infections. (41)

1.1.4.3 Systemic Therapies

1.1.4.3.1 Antibiotics

For many years the antibiotics have been the basis of HS therapy. Tetracycline and a
combination of clindamycin and rifampicin are recommended in the first line of
treatment. Besides, several other antibiotics are used in the treatment of HS.

Oral tetracycline was compared in small RCT with 1% topical clindamycin, where both
were found to be effective. (42) The recommended dosage of oral tetracycline is 2x500mg
daily, and it is generally recommended for 3 months. Several studies and case reports
indicate that tetracycline-like drugs like doxycycline and minocycline are beneficial in
the treatment of mild cases of HS. Their efficacy is likely to be related to their anti-

inflammatory properties. (43)

11
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Combination of clindamycin 300 mg twice daily and rifampicin 600 mg daily, after 10

weeks in most patients, a significant decrease in Sartorius score was found in several
studies. (44) The combination’s efficacy is most likely related to their
immunomodulatory and anti-inflammatory properties. This combination is recommended
in patients with moderate to severe HS, primarily Hurley II stage, for 10 weeks.
Gastrointestinal side effects (nausea, vomiting, diarrhea) are common, and in many cases,
treatment should be stopped ahead of the recommended regimen. Patients exceeding the
recommended duration of therapy have a higher risk of a possible Clostridium difficile

infection. (45)

Dapsone, a sulphone derivative having antibacterial and anti-inflammatory effects, only
a few clinical studies are available. In a retrospective study, 38% of the patients showed
aresponse, none of the patients in Hurley III stage disease responded. The recommended
dosage is 25-200 mg, treatment for at least 3 months is recommended, long term therapy
may maintain the responses. Unfortunately, after a short time of discontinuation of the
therapy, rapid relapse was common. (46, 47) Methemoglobinemia is the most common
side effect. Therefore, regular control of methemoglobin levels is necessary. In case of
higher blood levels, dose reduction is required. Because of the low response rates and
frequent need for monitoring, dapsone is recommended as third-line treatment in Hurley

stage I or II diseases according to guidelines. (1, 32)

1.1.4.3.2 Biologics

The use of TNF-alpha inhibitors in HS’s treatment was based on the clinical observation
that patients treated with infliximab HS symptoms improved in Crohn's disease. (48)
Adalimumab is the only biologics for moderate to severe HS approved by the U.S. Food
and Drug Administration (FDA), the European Medicines Agency (EMA), and the
Hungarian National Institute of Pharmacy and Nutrition (OGYEI).

The efficacy of adalimumab was investigated in two similar phase I1I multicentre, double-
blind, placebo-controlled studies (PIONEER I and PIONEER II) with a total of 633
patients with moderate to severe HS. The two studies’ design was similar; in PIONEER
I, concomitant oral tetracyclines were permitted. The primary efficacy endpoint was the
Hidradenitis Suppurativa Clinical Response (HiSCR). The results showed that more than
50% of patients receiving ADA 160 mg at week 0, 80 mg at week 2, and 40 mg weekly
starting at week 4 reached HiSCR compared with around 27% of patients receiving

placebo at week 12. (49)

12
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The recommended dosage of adalimumab is 40 mg weekly subcutaneous injection after

two inducing doses of 160 mg and 80 mg at weeks 0 and 2. (1)

Infliximab, a chimeric monoclonal antibody that inhibits TNF-a, is also recommended
for HS’s treatment. It was investigated in a small phase II randomized, controlled trial
with 38 patients with moderate to severe HS. Patients received 5 mg/kg of intravenous
infliximab on weeks 0, 2, 4, 6, 14, and 22. By week 8, 60% of patients had a 25% to <50%
decrease in HS severity compared with the placebo group (5,6%). (50) The recommended
dosage of infliximab is 5 mg/kg intravenously at weeks 0, 2, and 6. (1)

Etanercept is a recombinant human TNF-a receptor fusion protein that competitively
binds membrane-bound TNF-a receptors. In case reports, promising results were
published, but randomized controlled studies failed to prove its efficacy. (51)
Ustekinumab is a monoclonal antibody against 1L-12/IL-23; it affects both TH1 and
TH17 pathways. It was shown to be efficacious in published case reports; an uncontrolled
open-label trial ustekinumab treatment in 17 patients with moderate-to-severe HS
suggests limited benefit. (52)

There are promising reports and open-label studies with biologics blocking IL-17 and IL-
1 in the treatment of moderate-to-severe HS. Further investigations are evaluating their

efficacy. (53)

1.1.4.3.3 Corticosteroids

The use of systemic corticosteroids in HS is highly effective. Because of side effects,
their use is limited to short-term treatment in acute flare-ups or pre-operatively to reduce
inflammation. In localized flare-ups, intralesional corticosteroids are beneficial; they

reduce inflammation, pain, suppuration in a few days. (1, 41)

1.1.4.3.4 Retinoids

Based on the central role of the follicular occlusion in the HS pathomechanism, the
efficacy of retinoids(isotretinoin/acitretin) in the therapy has been investigated in several
studies. Isotretinoin seems to be ineffective in HS. (54) A review found that the response
rate in patients with HS was around 66% with acitretin treatment. The dosage of acitretin
is 0.25-0.88 mg/kg daily. The signs of improvement are expected within the first two
months of treatment; in case of progress, it can be continued for at least 6 months, but

even up to 12-39 months. (1, 55)

13
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1.1.4.4 Surgery

Surgical interventions should be considered in patients with irreversible lesions such as
fistules, contracture, and scars; or in severe chronic medically non-responsive
lesions. Several surgical interventions have been used in the management of HS, like
incision and drainage, deroofing, limited local excision, radical excision, STEEP, and
wide local excision with grafting. Because of the high recurrence rate, the incision and
drainage of an individual lesion should be used as an emergency intervention for
extremely painful abscesses. In cases of localized disease, local excision or deroofing is
advised. By definition, deroofing is the removal of the skin covering a tunnel by an
electrosurgical device. On the floor, the gelatinous and sanguinolent tissues are scraped
away with a curette; it heals by secondary intention. (16) In severe cases of HS, wide
radical excision with grafting is recommended, healing by secondary intention is also
possible, but healing takes a long time. There is no consensus on exactly which operation

should take place at the different stages of the HS. (1)

1.2 Burden of disease

The concept of disease burden was developed jointly by the World Health Organization,
the World Bank, and the Harvard School of Public Health in the early 1990s, which in a
broader sense means the impact of a health condition on any area of life, in a narrower
sense only on health. (56)

The effectiveness of healthcare systems requires an understanding of the critical
challenges needed to improve the population’s health and how they are changing. (57)
In addition to mortality, loss of function, and other factors, the burden of disease also
includes the impairment in health-related quality of life and the total cost of the
disease. From a health economics perspective, measuring the latter two variables has
significant clinical and health economics benefits for both the individual and the wider
population. While the health status of a population is quantified in terms of life
expectancy or mortality, these data are difficult to apply to characterize a person’s
situation. Measuring health related quality of life (HRQoL) is increasingly important as
international data suggested that improved survival was accompanied by lower HRQoL
results in the past decades. (57)

It is desirable to summarize the burden of disease at a population level for global
comparison into a single measure. The most commonly used tool for this is disability-

adjusted life years (DALY). A DALY is a loss of a year of life that could have been lived
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in health, mortality, and morbidity indices are used for the calculation, mainly from post-

mortem or cross-sectional population statistics. (58)

The financial resources of the health care system ensuring the patient's health are limited.
Therefore, it is important to know the costs of treating a disease for the care system,
society, or the patient. Globally, the prices of treating a given patient do not appear to be
significant. Still, if a given disease affects a considerable part of the population, it has a
significant cost and may have a noticeable impact on the national economy. Thus, the
burden of disease also has micro-and macroeconomic implications, and considering these

can affect health policy and health economic decisions.

1.3 Health-related quality of life in HS

The World Health Organisation (WHO) defined Quality of Life (QoL) as “an individual's
perception of their position in life in the context of the culture and value systems in which
they live and in relation to their goals, expectations, standards, and concerns.”(59) It is a
complex definition, including all aspects of a person’s life. QoL is discussed in the
medical literature since the 1960s. In the second half of the 20th century, more and more
medical therapies became available. (60) With the new treatments, the extension of the
lifetime and the quality of life they offered gained importance. The impact of the diseases
on life quality, especially in chronic nonlethal conditions, also became relevant. To assess
Quality of Life from the medical point of view, the Health-Related Quality of Life was
introduced HRQoL. (61) Physical, psychological and social health aspects are included

in HRQoL measures in subjective and objective ways.

Hidradenitis suppurativa (HS) profoundly impacts a patient’s HRQoL. Patients may
suffer from pain, pruritus, and malodorous discharge affecting their everyday life.
Chronic pain is reported to be the most distressing symptom in HS. Mild or moderate
intensity of pain is reported in around 97% of the patients. (62) Pain and pruritus are
responsible for poor sleep quality in patients with HS, affecting their daily activity. (63)
The recurrent, unpredictable flare-ups and severe pain may cause movement impairment,
affecting the patient’s ability to work. Chronic HS causes significant scar formation and
disfigurement. The physical appearance of the lesions has a negative, worrisome
emotional impact on the patients with HS, leading to psychological distress. (64) Because
of the lack of information about HS in the general public, patients feel ashamed and
embarrassed in the company of uninformed people. Furthermore, HS lesions in genital

areas affect the patients’ sexual health, causing sexual dysfunction leading to a lack of
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intimacy. (65) These negative impacts may cause shame, loneliness, low self-esteem,

anxiety, social isolation, and depression. (66-68)

In evaluating disease burden, the assessment of interventions, and resource allocation,
HRQoL has become more significant. The instruments used in the evaluation of HRQoL
typically have several attributes. They can be generic, allowing comparing different
diseases, therapies, or interventions. They can be specific, focusing on a particular area
of interest, like a disease, a specific population, or specific features of diseases. (69)
Measures can be unidimensional, using one global question, or multidimensional,
evaluating several domains separately to assess the HRQoL of the patient. (70) HRQoL
in dermatology can be assessed with generic, dermatology-specific, and condition-
specific instruments. Dozens of generic and specific HRQoL instruments have been
developed. The most commonly used or cited generic HRQoL instruments are the Short
Form 36 (SF-36), EQ-5D, and the Health Utilities Index (HUI). Besides these, there are
several other instruments, for example, the Nottingham Health Profile (NHP), the
Sickness Impact Profile (SIP); the Dartmouth Primary care Cooperative Information
Project (COOP) Charts; the Quality of well-Being (QWB) Scale. (71-74) There are no
uniformly best or worst instruments; the choice on which instrument to use over another
depends on the purpose of the measurement. (74) To obtain the most optimal results, most
generic measures have been developed to use in combination with specific instruments.
In the investigation of the impact of skin diseases on the quality of life, the dermatology-
specific  HRQoL instruments are the Dermatology Life Quality Index
(DLQI); Dermatology-Specific Quality of Life (DSQL); Dermatology Quality of Life
Scales (DQOLS); Skindex-29 and its short versions Skindex-16 and Skindex-17. (75)

Currently, there is a lack of consensus regarding the HRQoL instruments to be used in
daily clinical practice or for research in this patient population. (76-78) A recent
Cochrane review and another systematic review of outcome measures found that only the
Dermatology Life Quality Index (DLQI) was applied in published HS randomized
controlled trials. (79, 80) In addition to the DLQI, other HRQoL outcomes may be helpful
in the assessment of HS patients, such as DLQI-Relevant (DLQI-R) or Skindex-16.

DLQI-R is a new scoring modification developed for the DLQI that improved
measurement properties of the questionnaire, including the convergent validity,

responsiveness, and discriminatory power of the questionnaire in psoriasis patients. (81-
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83) Still, it has not yet been tested in HS. Skindex-16 is another example of a

dermatology-specific instrument suitable for use in HS patients; however, its validation

is currently incomplete in this patient population. (84)

Acknowledging the complexity of the HRQoL impact of HS, generic (not dermatology-
specific) assessment of HRQoL also seems crucial. The EQ-5D is one of the most
commonly used generic HRQoL measures that demonstrated good validity and
responsiveness in patients with chronic skin diseases, such as psoriasis, atopic dermatitis,
and pemphigus. (71, 85-87) The EQ-5D has two versions used in adults, the EQ-5D-3L
and the newer EQ-5D-5L.(88, 89). The EQ-5D-3L has already been validated in HS
patients (24, 90-93) measurement properties of the EQ-5D-5L are yet to be tested.

1.4 Healthcare costs in HS

Information related to resource utilization and costs in patients with hidradenitis
suppurativa (HS) is less documented.

Cost-of-illness (COI) studies aim to assess the economic burden on society from different
points of view. These studies assume that the cost of disease equals the economic benefit
of a complete cure. (94) Cost-of-illness studies provide essential information on the
financial and global burden of disease, help identify and improve the most costly areas
within a given disease, and aids in formulating and prioritize health policy decisions. (95)
There are three types of costs: direct, indirect, and intangible. As intangible costs due to
measurement difficulties and related debates were rarely quantified in COI studies,
studies mainly focus on the first two cost categories. They seek to express them in
monetary terms, that is, in a given currency. (95, 96) There are two types of disease costs:
direct and indirect, and within direct costs, we distinguish between health and non-health
costs. Direct health care costs are the costs of resources directly related to health care
(e.g., outpatient or inpatient care and treatments). Direct, non-healthcare costs, on the
other hand, require resources related to the disease but not in healthcare (e.g., travel, non-
healthcare, etc.) or household expenses related to the disease. Provided that effective and
efficient treatments and prevention methods are used, the estimated direct cost associated
with acute or infectious diseases is lower than chronic diseases. An indirect cost is an
indirect economic consequence of decreased productivity due to illness (e.g., absence
from work), disability, or premature death carried by the individual, family, society, or

the employer. Within this, a distinction is made between the concepts of presenteeism
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and absenteeism. The former means a partial but not complete reduction in work capacity,

while the latter means a loss of full work. (94, 96, 97)

From 2014 onwards, there have been eight previous direct cost analyses published in HS
patients (n=6 from the US(98-103), n=1 from Canada(104), and n=1 from the UK(105)).
All these studies used large health administrative databases as a data source. In England,
the direct medical costs in HS requiring at least one inpatient admission (including costs
of all inpatient, outpatient, and accident and emergency attendances and excluding
medication costs) were £2,027/patient/year (2013 price level). (105) Studies from the US
indicated that direct medical costs of HS patients vary significantly depending on
treatments received. For example, in 2015, just before biologics became a treatment
option for HS, mean annual direct medical costs of HS were between $2662 and $4428
(including in- and outpatient care, as well as diagnostic and emergency department
attendances). (98) In contrast, in 2018, seven-month costs associated with adalimumab
therapy were $63,953 (excluding costs of in- and outpatient admissions). (100) High costs
were attributable to surgical care: average direct medical costs of patients with and
without indicators of non-curative surgery were $14,125 and 7930, respectively (price
level 2010). (103) Thus far, no cost-of-illness studies have reported direct and indirect

costs in patients with HS.
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2 Objectives

Our study aimed to assess the health status, health-related quality of life, and cost-of-
illness in patients with HS in Hungary. Our specific aims were as follows:

2.1 Health status and HRQoL

a. To assess health status, general and skin-specific HRQoL of HS patients in
Hungary;

b. To compare health status and HRQoL of HS patients to those of psoriasis and
pemphigus patients in Hungary;

c. To assess the measurement properties (floor and ceiling effect, convergent and
known-groups validity) of three skin-specific (DLQI, DLQI-R, and Skindex-16)
and a generic measure (EQ-5D-5L) in HS;

d. To estimate health utilities (EQ-5D-5L index scores) in HS using the Hungarian
EQ-5D-5L value set that can be later used as local inputs in health economic

models of HS treatments.

2.2 Cost-of-illness
a) To estimate direct medical, direct non-medical, and indirect costs in Hungarian
HS patients;

b) To identify the most important cost drivers and predictors of costs.
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3 Results

This chapter draws upon the results of two publications of the candidate:

e Gergely LH, Gaspar K, Brodszky V, Kiny6 A, Szegedi A, Remenyik E, Kiss NF,
Batdé A, Péntek M, Gulacsi L, Sardy M, Banvolgyi A, Wikonkal N, Rencz F.
(2020) Validity of EQ-5D-5L, Skindex-16, DLQI and DLQI-R in patients with
hidradenitis suppurativa. J] Eur Acad Dermatol Venereol 34: 2584-2592. (106)

e Gaspar K, Hunor Gergely L, Jenei B, Wikonkal N, Kiny6 A, Szegedi A,
Remenyik E,Kiss N, Jin X, Sardy M, Beretzky Z, Péntek M, Gulécsi L, Banvolgyi
A, Brodszky V, Rencz F. (2021) Resource utilization, work productivity and costs
in patients with hidradenitis suppurativa: a cost-of-illness study. Expert Rev

Pharmacoecon Outcomes Res, doi:10.1080/14737167.2021.1895753: 1-10 (107)

3.1 Patient characteristics

Overall, 200 adult patients with HS were included in this study. Patients ranged from 18
to 67 years, with a mean age of 37.1+12.4 years, and 123 (61.5%) were male (Table 1).
The majority of the patient population had a high school education or above (79.9%). A
total of 81.2% of the patients were overweight or obese (BMI > 25), and 70.0% were
smokers (Table 2). The mean disease duration was 4.76+6.72 years. The most common
localisations of disease were axillary (77.5%), inguinal (63.5%), and gluteal (29.5%).
Comorbidities were present in 92 (46.0%) patients, the most common of which were
cardiovascular disease (16.5%), other dermatological diseases (12%), IBD (Crohn’s

disease 6% and ulcerative colitis 1%), diabetes (6%) and mental illness (6%).
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Table 1 Demographic characteristics of patients with HS

Variables Mean (SD) or N (%)
Age (years) 37.13 (12.43)
Sex
Female 77 (38.5%)
Male 123 (61.5%)
Education (missing n=1)
Primary 40 (20.1%)
Secondary 129 (64.8%)
Tertiary 30 (15.1%)

Body mass index (BMI) — kg/m? (missing n=3)

Underweight (<18.5)

2 (1.0%)

Normal (18.5-24.9)

35 (17.8%)

Overweight (25.0-29.9)

68 (34.5%)

Obese (=30)

92 (46.7%)

Employment status”

Employed full-time 119 (59.5%)
Employed part-time 12 (6%)
Unemployed 27 (13.5%)
Retired 4 (2%)
Disability pensioner 14 (7%)
Disability pensioner due to HS 3 (1.5%)
Student 20 (10%)
Other 7 (3.5%)

a: A patient may belong to more than one group.
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Table 2 Clinical characteristics of patients with HS

Smoking
Smoker 141 (70.5%)
Ex-smoker 35 (17.5%)
Non-smoker 24 (12.0%)
Family history of HS (missing n=2) 37 (18.6%)
Comorbidities” 92 (46%)
Cardiovascular disease 33 (16.5%)
Dermatological diseasec 24 (12%)
Inflammatory bowel disease (IBD)" 14 (7%)
Diabetes 12 (6%)
Mental illness 12 (6%)
Other 35 (17.5%)
Disease duration (years) 4.76 (6.72)
HS-PGA (missing n=7)
Clear 6 (3.1%)
Minimal 7 (3.6%)
Mild 37 (19.3%)
Moderate 69 (35.9%)
Severe 40 (20.7%)
Very severe 34 (17.7%)
Hurley staging (missing n=4)
Hurley 1 22 (11.2%)
Hurley 11 79 (40.3%)
Hurley 11 95 (48.5%)
Body region affected
Axillary 155 (77.5%)
Inguinal 127 (63.5%)
Gluteal 59 (29.5%)
Genital 52 (26.0%)
Perianal 22 (11.0%)
Submammary 24 (12.0%)
Other 12 (6.0%)
Current treatment
None 37 (18.5%)
Topical therapy (only) 59 (29.5%)
Systemic non-biologic 77 (38.5%)
Biologic 27 (13.5%)

Surgical therapy in the past 12 months

65 (32.5%)

HS = hidradenitis suppurativa, HS-PGA = Physicians’

(n=1).

b: Crohn’s disease (n=12), ulcerative colitis (n=2).

3.2  Disease severity scores

Mean£SD scores for HS-PGA were 3.20+1.22, for MSS 60.82+50.15 and for PtGA VAS
69.62+22.22 (Table 3). Almost half of the patients had a Hurley stage I1I disease (48.5%).
According to HS-PGA scores, 6.7%, 19.2%, 35.8%, 20.7%, and 17.6% had clear-

minimal, mild, moderate, severe, or very severe HS. The mean current HS-related pain
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intensity score was 4.70+2.99, whereas the mean worst HS-related pain intensity score

for the past month was 6.28+3.04 on a 0-10 VAS.

Table 3 Disease severity and HRQoL scores of HS patients

. Floor effect | Ceiling effect

Outcome measures N | Mean (SD) Median (IQR) N (%) N (%)
EQ-5D-5L (-0.848-1) 19810.76 (0.21) |0.86 (0.71-0.96) 0 (0%) 29 (14.6%)
EQ VAS (0-100) 198 (6242.2698) 70.00 (50.00-80.00) 0 (0%) 4 (2.0%)
DLQI (0-30) 198 11.75(8.11) | 11.00 (5.00-18.00) 10 (5.1%) 1 (0.5%)
DLQI-R (0-30) 198 ]12.19 (8.33) | 11.00 (5.42-19.00) 10 (5.1%) 2 (1.0%)
Skindex-16 total score (0-100) | 198 ?2385161) 54.66 (33.04-76.65) | 4 (2.0%) 6 (3.0%)

Symptoms (4 items) 198 ?269'7346) 50.00 (20.83-66.67) | 14 (7.1%) 10 (5.1%)

Emotions (7 items) 198 (6;9'5258) 71.43 (42.86-90.48) | 5 (2.5%) 25 (12.6%)

Functioning (5 items) 198 ?3944700) 46.67 (15.83-83.33) | 21 (10.6%) | 21 (10.6%)
PtGA VAS (0-100) 199 (6292'6222) 70.00 (50.00-90.00) 0 (0%) 36 (18.1%)
HS-PGA (0-5) 193 13.20 (1.22) |3.00 (2.00-4.00) 6 (3.1%) 34 (17.6%)
Modified Sartorius score” 199 (650 0338 0) 48.00 (22.00-84.00) | 2 (1.0%) 0 (0%)

For EQ-5D-5L and EQ VAS, higher scores refer to better health status; higher scores represent worse
health status for all other measures.
a: The measure has no upper limit.
DLQI = Dermatology Life Quality Index; PGA = Physicians’ Global Assessment of disease severity;

PtGA VAS; PtGA VAS = Patient's Global Assessment of disease severity visual analogue scale; VAS =

visual analogue scale

33

Health-related quality of life scores

The mean DLQI and DLQI-R scores were 11.75+ 8.11 and 12.19+8.33, with the most
problems reported regarding sore, itchy or painful skin (87.4%), embarrassment (81.0%),
clothing (74.2%), and social activities (67.7%). DLQI and DLQI-R total scores were
substantially higher compared to what was found in Hungarian psoriasis (mean DLQI
5.56+6.98, DLQI-R 7.03+8.40) and pemphigus patients (mean DLQI 6.78+7.38, DLQI-
R 7.44+7.98) (Table 3). Forty (20.7%) patients marked at least one ‘not relevant’ response
on the DLQI that is lower compared to these rates among psoriasis (38.8%) and

pemphigus patients (53.7%).
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Table 4 Characteristics of the patient populations

Hidradenitis . -
suppurativa Pemphigus Psoriasis
(Gergely et al (Tamasi et al. (Rencz et al.
2020)(106) 2019)(87) 2018)(108)
All patients (n) 198 108 428
Age (years): mean (SD) 37.0 (12.45) 57.1 (14.8) 49.2 (14.3)
Female (%) 38.9% 63.9% 35.0%
Biological therapy (%) 12.8% 0% 43.7%
DLQI: mean (SD) 11.75 (8.11) 5.56 (6.98) 6.78 (7.38)
DLQI-R: mean (SD) 12.19 (8.33) 7.03 (8.40) 7.44 (7.98)
Patients with NRRs (n, 39 (20.7%
%) ( ( °) 58 (53.7%) 166 (38.8%)
1 NRR 1.6% 13.9% 19.6%
2 NRRs 1.1% 11.1% 11.4%
3 NRRs 1.1% 10.2% 5.1%
4 NRRs 12.2% 8.3% 1.6%
5 NRRs 8.1% 3.7% 0.2%
6 NRRs 2.7% 1.9% 0.5%
7 NRRs 5.9% 0.9% 0%
8 NRRs 3.7% 3.7% 0.2%

DLQI = Dermatology Life Quality index; DLQI-R = DLQI scoring adjusted for ‘not relevant’ responses;
N/A = not applicable; NRR = ‘not relevant’ response; SD = standard deviation

Among the Skindex-16 subscales, the highest mean scores occurred in the emotions
subscale (64.55+£29.28), followed by functioning (49.40+£34.70) and symptoms
(46.74+29.36), respectively. In the emotions subscale, patients were most bothered by
worrying about their condition (e.g., it will spread, get worse, scar, be unpredictable) and

the persistence/recurrence of their skin condition.

Overall, 77.4%, 56.1%, 50.7%, 46.2%, and 28.3% of the patients with HS reported
problems in the pain/discomfort, usual activities, anxiety/depression, mobility, and self-
care dimensions of the EQ-5D-5L descriptive system (Figure 1). The distribution of
responses on the EQ-5D-5L from this study may be compared to those from patients with
psoriasis and pemphigus vulgaris obtained in two previous cross-sectional surveys by our
research group in Hungary. (86, 87) Figure 1 demonstrates that patients with HS had more
significant impairment in HRQoL than reported in psoriasis or pemphigus vulgaris in all
five dimensions except for mobility. The difference between HS and the other two
dermatologic conditions was huge for the pain/discomfort dimension. The mean EQ-5D-

5L index and EQ VAS scores were 0.76+0.21 and 64.29+£22.68, respectively.
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Proportion of patients with problems (%)

0% 20% 40% 60% 80% 100%
HS 54% 21% 20% 6%
2 2%
% Psoriasis 57% 15% 21% 6%
= 1%
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Figure 3 Problems reported on the five EQ-5D-5L dimensions in patients with HS

compared to psoriasis and pemphigus vulgaris

HS = hidradenitis suppurativa Psoriasis: n=238, mean age 47.4+15.2 years, mean Psoriasis Area and
Severity Index 8.7+9.2, biological therapy 36.6% (Hungary).

Pemphigus vulgaris: n=81, mean age 52.44 14.8, mean Autoimmune Bullous Skin Disorder Intensity
Score score 13.4+18.1, biological therapy 0% (Hungary). (87)

3.4  Ceiling or floor effects

The proportions of HS patients with the lowest and highest values for the DLQI (5.1%
and 0.5%), DLQI-R (5.1% and 1.0%), Skindex-16 symptoms subscale (7.1% or 5.1%),
Skindex-16 emotions subscale (2.5% and 12.6%), Skindex-16 functioning subscale
(10.6% and 10.6%), Skindex-16 total score (2.0% and 3.0%) and EQ VAS (2.0% and
0%) were well below 15%, indicating no floor or ceiling effects. We found the EQ-5D-
5L index scores slightly skewed towards the highest value (14.6%). No floor effects were
found for the EQ-5D-5L.
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3.5 Convergent validity

Regarding convergent validity, the DLQI, DLQI-R, Skindex-16 total score, and EQ-5D-
5L index score had strong correlations with each other (range of r=|0.650| to |0.993|) and
moderate correlations with EQ VAS and PtGA VAS (range of rs= |0.434| to |0.592|)
(Table 5). HS-PGA correlated moderately with DLQI (rs=0.418) and DLQI-R (1;=0.433)
and weakly with any other HRQoL measure (range of r=[0.311] to |0.390|). The MSS
exhibited weak correlations with all HRQoL outcomes (range of 1=|0.276| to [0.381]). All

correlation coefficients were proved to be statistically significant.
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Table S Spearman’s correlations between outcome measures

) EQ Skindex- Skindex- Skindex- Sknllgex- P{GA
Variables VAS DLQI DLQI-R 16 total 16 16. Functioni VAS HS-PGA MSS*
score Symptoms | Emotions ng
EQ-5D-5L (-0.848-1) 0.592 -0.697 -0.707 -0.650 -0.573 -0.500 -0.674 -0.434 -0.350 -0.323
EQ VAS (0-100) - -0.512 -0.519 -0.487 -0.454 -0.359 -0.493 -0.408 -0.358 -0.355
DLQI (0-30) - - 0.993 0.859 0.750 0.725 0.847 0.542 0.418 0.367
DLQI-R (0-30) - - - 0.867 0.756 0.732 0.856 0.546 0.433 0.381
Skindex-16 (0-100) - - - - 0.869 0.900 0.932 0.513 0.390 0.358
Skindex-16 Symptoms - - - - - 0.675 0.713 0.417 0.364 0.325
(0-100)
Skindex-16 Emotions - - - - - - 0.791 0.453 0.311 0.276
(0-100)
Skindex-16 Functioning - - - - - - - 0.521 0.385 0.354
(0-100)
PtGA VAS (0-100) - - - - - - - - 0.327 0.376
HS-PGA (0-5) - - - - - - - - - 0.858

All coefficients are statistically significant (p<0.05). For EQ-5D-5L and EQ VAS, higher scores refer to better health status; higher scores represent worse health status

for all other measures.

a: There is no theoretical maximum.
DLQI = Dermatology Life Quality Index; DLQI-R = DLQI-Relevant; HS-PGA = Physicians’ Global Assessment of HS severity; MSS = Modified Sartorius Score;
PtGA VAS = Patient's Global Assessment of disease severity visual analogue scale; VAS = visual analogue scale
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3.6 Known-groups validity

More severe disease measured by HS-PGA was associated with worse HRQoL scores
using all outcome measures (p<0.001) (Figures 2-4). The differences between severity
groups were significant, with moderate to large effect size for all HRQoL measures
(0.090-0.176). Relative efficiency of the HRQoL measures with reference to the DLQI
varied noticeably: the DLQI-R (1.076) outperformed, while the Skindex-16 (emotions
0.555, functioning 0.819, symptoms 0.894), EQ-5D-5L (0.709), and EQ VAS (0.683)
lagged behind the DLQI in differentiating between severity groups.

30
w
& 25
O
2 17.3 18.1
x 20
g 140 146 |
=
o 15 11.0 11.4 J_
o 86 8.9
=
S s
=

0

Clear-minimal Mild Moderate Severe Very severe

HS-PGA
obLal DLQI-R

Figure 4 Known-groups validity of the DLQI and DLQI-R in HS

DLQI: p-value <0.001, ES: 0.163

DLQI-R: p-value <0.001, ES: 0.176, RE: 1.076

ES = effect size; HS-PGA = Physicians’ Global Assessment of HS severity; RE = relative efficiency
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Figure 5 Known-groups validity of the Skindex-16 subscales in HS

Emotions subscale: p-value <0.001, ES: 0.090, RE: 0.555

Functioning subscale: p-value <0.001, ES: 0.134, RE: 0.819

Symptoms subscale: p-value <0.001, ES: 0.146, RE: 0.894

ES = effect size; HS-PGA = Physicians’ Global Assessment of HS severity; RE = relative efficiency
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Figure 6 Known-groups validity of the EQ-5D-5L and EQ VAS in HS
EQ-5D-5L: p-value <0.001, ES: 0.116, RE: 0.709

EQ VAS: p-value <0.001, ES: 0.111, RE: 0.683

ES = effect size; HS-PGA = Physicians’ Global Assessment of HS severity; RE = relative efficiency

29



DOI:10.14753/SE.2022.2622

3.7  Predictors of HRQoL in HS

In a multivariate regression analysis, female patients experienced more significant
impairment in HRQoL on the DLQI, DLQI-R, and Skindex-16 than their male peers
(Table 6). Patients who had a higher level of education had substantially better HRQoL
scores on any outcome measure. Higher disease severity (as measured by the HS-PGA)
resulted in worse HRQoL in all instruments except EQ VAS. In all outcomes, except for
EQ-5D-5L, genital involvement was associated with a significant negative impact on
HRQoL. These variables explained a total of 9.2% (EQ VAS) to 28.8% (Skindex-16) of
the variance in HRQoL (p<0.001).
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Table 6 Multivariate linear regression of HRQoL outcomes

*Robust standard errors.

HRQoL = health-related quality of life; HS-PGA = Physicians’ Global Assessment of HS severity

DLQI DLQI-R Skindex-16 EQ-5D-5L index EQ VAS
SE  p- p- p- p- p-
B *  value B SE*  value B SE  value B SE*  value B SE  value
6.06 2.1 0.006 | 642 224 0.005 | 30.38 824 <0.001| 0.767 0.092 <0.001 | 61.70 3.82 <0.001
Constant 9
Sex
Male | Ref. Ref. Ref.
3.21 2.9 0.004 | 3.43 1.13  0.003 13.64 3.69 <0.001
Female 0
Education
Primary | Ref. Ref. Ref. Ref. Ref.
. 1.3 0.100 2.1 1.39 0.063 | -9.37 4.63 0.044 | 0.117 0.052 0.025 594 4.040 0.143
Secondary | 2.26 6
) - 1.6 0.003 | -5.11 1.78 0.005 | -19.27 6.32 0.003 | 0.200 0.072 0.006 | 13.36 5.410 0.014
Tertiary | 5.07 7
HS-PGA
Clear-minimal | Ref. Ref. Ref. Ref.
Mild 2.44 ZiO 0227 | 253 2.03 0216 | 15.09 7.99 0.060 |-0.017 0.090 0.849
5.35 1.9 0.006 | 5.51 1.96 0.005 | 22.10 7.49 0.004 | -0.086 0.085 0.312
Moderate 1
7.94 1.9 <0.001 | 841 2.01 <0.001| 3347 7.82 <0.001|-0.152 0.089 0.087
Severe 6
9.83 2.3 <0.001 | 10.5 2.3 <0.001| 35.05 8.32 <0.001]-0.294 0.094 0.002
Very severe 1
Genital
localization
No | Ref. Ref. Ref. Ref.
Yes 3.80 163 0.006 | 3.60 1.36 0.009 | 11.69 427 0.007 -1091 346 0.002
0.282, 0.288, 0.165, 0.092,
R?, F-test p-value | 0.275, p<0.001 p<0.001 p<0.001 p<0.001 p<0.001
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3.8  Resource utilization

At least one dermatologist and GP consultation were reported by 85.5% and 35% of the
patients, respectively (Figure 4). Patients had an average of 11 dermatologists and 14 GP
visits due to HS annually. Overall, 28.5% required inpatient medical treatment, 16%
inpatient surgical treatment and 20.5% outpatient surgical treatment. The most frequently
used medical treatments were topical treatments (68%), systemic antibiotics (57%), and
biological treatment (15.5%) (Table 7). The most common surgical procedures were
incision and drainage (16.5%), deroofing (10.5%), and limited local excision (6.5%).
Twelve patients (6%) used home medical care, and on average, 0.45 hours of care were
provided for HS patients weekly. Not reimbursed healthcare services were utilized by
18% of the patients, with the most common services being consultation with a private
physician (15%) and private surgery (3%).

Less than one-third of the patients required paid care or informal care from family
members or acquaintances. Mean hours of informal care received per week were
2.79£12.91. Three-quarters of patients used transportation to attend their healthcare
provider; however, ambulance service was used by merely three patients (1.5%). Most of
the patients were active in the labor market (65.5% full-time or part-time employed),
while 13.5% were unemployed and 1.5% were disability pension beneficiaries.
Productivity loss occurred for 44.5% of the patients, with means of 26 (absenteeism) and

63 (presenteeism) lost working days per year.
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Used Did not use

85.5%
68%
67%
57%
46%
35%
33.5%
29%
28.5%
25%

20.5%

20.5%

16%
15.5%

15%
11%
10.5%

6%

4.5%
3%
2.5%
1.5%
1.5%
1%

0% 20% 40% 60% 80%

PROPORTION OF PATIENTS

Figure 7 Resource utilization in the past 12 months
Percentages indicate the number of patients with >1 occasion. Mean occasions per year indicate the
annual utilization frequency of services.

a: Healthcare services not reimbursed by the National Institute of Health Insurance Fund Management.

N/A = not applicable or not available

d = day, wk = week, yr = year
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0.08+0.75
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Table 7 Treatments in the past 12 months

Treatments N (%)
Surgical treatments” 64 (32.0%)
Incision and drainage 33 (16.5%)
Deroofing 21 (10.5%)
Limited local excision 13 (6.5%)
Radical excision 5(2.5%)
Wide local excision 5 (2.5%)
STEEP? 4 (2%)
Systemic biological treatments 31 (15.5%)
Adalimumab 30 (15%)
Infliximab (off-label use) 1 (0.5%)
Systemic non-biological treatments 123 (61.5%)
Retionoids 13 (6.5%)
Isotretinoin 8 (4%)
Acitretin 5(2.5%)
Zinc gluconate 6 (3%)
Hormone therapy 1 (0.5%)
Systemic antibiotics 114 (57%)
Clindamycin 66 (33%)
Rifampicin 50 (25%)
Tetracycline 48 (24%)
Doxycycline 10 (5%)
Amoxicillin/clavulanic acid 6 (3%)
Ciprofloxacin 5(2.5%)
Other 28 (14%)
Other 3 (1.5%)
Topical treatments 136 (68%)
Topical antibiotics 90 (45%)
Povidone-iodine antiseptic 88 (44%)
Other antiseptic 5(2.5%)
Other 28 (14.%)
Analgesics 21 (10.5%)

a: Note that surgical treatments reimbursed by the National Institute of Health Insurance Fund
Administration and Management are included here. Data are not available on the types of procedures for
privately funded surgeries (n=3).

b: Skin-Tissue-sparing Excision with Electrosurgical Peeling

3.9 Cost-of-illness results

The annual mean total cost of HS, including all cost categories was €6,791 (95%CI
€5,693-€7,906). Direct medical (€2,400), direct non-medical (€767) and indirect costs
(€3,625) accounted for 35.5%, 11.3% and 53.3% of the total costs, respectively (Table
8). The largest cost components were presenteeism (€1,781, 26.2%), absenteeism

(€1,599, 23.5%), biological therapy (€1,465, 21.5%) and informal care (€627, 9.2%).
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Table 8 Mean direct and indirect costs per patient per year (2019, euro)

Share of
Cost category Mean* CI195%° | Minimum | Median | Maximum ct:::ilsl
%" ’
Direct costs total 3166 | 2479 -3919 0 1010 38 010 46.7%
Direct medical costs 2 400 1846 - 3014 0 693 24 582 35.5%
GP consultation 83 61 -109 0 0 1386 1.2%
Dermatologist 100 | 85-116 0 72 1081 | 1.5%
consultation
Inpatient 326 | 215-454 0 0 7570 | 4.8%
admission
i‘;‘ene medical 71 31-118 0 0 3312 1.0%
Treatments 1774 1250 - 2377 0 235 22 031 26.3%
Surgical 139 94 - 189 0 0 1919 2.2%
treatment”
Systemic
biological 1 465 952 -2053 0 0 21984 21.5%
treatment
Systemic non-
biological 48 38-59 0 10 510 0.7%
treatment
Topical 113 94 - 132 0 61 738 1.7%
treatment
Analgesics 9 4-16 0 553 0.1%
Wound dressings 20 13-29 0 605 0.3%
Ambulance 12 0-36 0 0 2392 | 02%
service
Non-reimbursed |5 8-19 0 0 323 0.2%
medical services
Direct non-medical 767 471-1174 0 70 37 840 11.3%
Travel 108 85 - 131 0 35 1145 1.6%
Caregiving 659 341-1111 0 0 37 840 9.7%
Informal care 627 345 -1021 0 0 37 840 9.2%
Formal care 31 8-61 0 0 2471 0.5%
(paid)
Indirect costs total 3625 | 2903 -4324 0 0 16 280 53.3%
Absenteeism 1599 1040 - 2164 0 0 16 258 23.5%
Presenteeism 1781 1344 - 2220 0 0 13 006 26.2%
Permanent disability 244 81 -407 0 0 16 280 3.6%
Total costs 6791 5693 - 7906 0 3193 52101 100%

a: Results were calculated according to 2000 replications bootstrap testing with accelerated bias

correction.

b: Figures may not add up due to rounding.

c: Costs of surgical treatment include both inpatient and outpatient surgeries.

Male patients tended to have higher direct medical costs compared to females (p=0.025)

(Figure 8). Mean annual total costs of patients who received no treatment, topical

treatment, systemic non-biological treatment, surgical treatment, and biological therapy

35



DOI:10.14753/SE.2022.2622

were: €4,395, €4,344, €3,595, €7,282, and €16,005 (p<0.001). Patients with Hurley III
(€8,568) had higher total costs than those with Hurley I (€6,532) or II (€4,681) stages
(p=0.007).

Mean annual total costs of patients with clear-minimal, mild, moderate, severe, and very
severe HS according to HS-PGA were €5,323, €5,180, €5,766, €9,034, and €9,078
(p=0.074). Weak positive correlations were identified between total costs and the
Modified Sartorius Score (=0.144, p=0.042). The total costs showed an increasing trend
with DLQI score bands (p<0.001). There was no correlation between the total costs and

age (r=0.057, p=0.427), disease duration (+=0.052, p=0.471) or BMI (=-0.081, p=0.260).

a)18000 18000
( ) (b) € 16005
16000 16000 |
14000 + 14000
12000 12000
w 10000 | w 10000 |
z €7570 2
8 so00 | S s000 | €7282
€ 5546
6000 - 6000 F c4395  e4344
€3595
4000 r 4000 |
2000 2000 |
0 0
e -cad e scal scal
Female SEX Male not \opicnon.b\o\oﬁvm ERLAS L
syst TREATMENTS
Direct non-medical (p=0.335) Direct medical (p=0.025) Direct non-medical (p=0.322) Direct medical (p<0.001)
Indirect (p=0.340) Total {p=0.058) Indirect (p=0.117) Total (p<0.001)
(€)2000 (d) 18000
16000 | 16000 |
14000 F 14000 r
€11801
12000 f 12000 F
W 1 L L
ul 0000 £ 8568 :’ 10000
a 8
O 8000 | egs32 S 8000 €6923 €6073
6000 F £ 4681 6000 |
4000 | 4000 | £322% o768
2000 2000 r
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Il n 0-1 2-5 6-10 11-20 21-30
HURLEY STAGES DLQI SCORE BANDS
Direct non-medical (p=0.666) Direct medical (p=0.001) Direct non-medical (p=0.001) Direct medical (p=0.655)
Indirect (p=0.176) Total (p=0.007) Indirect (p<0.001) Total (p<0.001)

Figure 8 Mean total, direct medical, direct non-medical, and indirect costs of HS in

subgroups of patients (2019, euro)Results were calculated according to 2000 replications
bootstrap testing with accelerated bias correction. For treatment groups, surgical treatment indicates
monotherapy or combination with any topical or systemic non-biological treatment. Biological therapy
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indicates monotherapy or combination with any topical or systemic non-biological or surgical treatment.
DLQI scores were categorized according to the Hongbo’s score bands. (109)
DLQI = Dermatology Life Quality Index

3.10 Predictors of costs

Sex, level of education, and DLQI score were revealed as significant predictors of total
costs (Table 9). Female patients had lower total (-30.1%) and direct medical costs (-
40.0%). Mean total and indirect costs decreased by 53.0% and 66.9%, respectively, if the
patient had a college/university degree. Compared to patients with Hurley III disease,
those with Hurley II stage had lower total annual direct medical costs by 58.8%,
respectively. Gluteal involvement increased the direct medical costs by 63.2%, and
patients with coexisting IBD had substantially higher direct medical costs (+135.0%). All
other comorbidities, including diabetes, dermatological diseases, and mental illness, were
insignificant in the model. A one-point increase in the DLQI led to, on average, 4.0%,

10.0%, and 2.9% increase in total, direct non-medical and indirect costs, respectively.
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Table 9 Predictors of total costs and cost categories in HS patients (generalized linear models)

Total costs

Direct medical costs

Direct non-medical costs

Indirect costs

Variables Exp(B) SE p-value | Exp(B) SE p-value | Exp(B) SE p-value | Exp(B) SE p-value
Intercept 3654.2 0.354 <0.001 2942.9 0.190 <0.001 200.0 0.197 <0.001 7618.0 0.298 <0.001
Sex Male Ref. - - Ref. - - - - - - - -
Female 0.699 0.179 0.045 0.600 0.190 0.007 - - - - - -
Primary Ref. - - - - - - - - Ref - -
Education Secondary 1.181 0.226 0.461 - - - - - - 0.697 0.220 0.101
Tertiary 0.470 0.324 0.020 - - - - - - 0.331 0.319 0.001
no Ref. - - - - - - - - Ref - -
Smoker yes 1251 | 0.197 | 0.255 _ ; ; ; } _ 0969 | 0.188 | 0.868
Genital 1.369 0.208 0.132 - - - - - - 1.130 0.169 0.468
Localisation Gluteal 0.989 0.217 0.960 1.632 0.220 0.026 - - - - - -
Perianal 1.404 0.297 0.253 1.320 0.315 0.379 - - - - - -
Hurley 111 Ref. - - Ref. - - - - - - - -
Hurley staging | Hurley 11 0.708 0.198 0.081 0.412 0.212 <0.001 - - - - - -
Hurley 1 0.936 0.295 0.824 0.913 0.315 0.774 - - - - - -
Health-related | ) o) 1040 | 0013 | 0.002 . . . 1100 | 0013 | <6001 | 1029 | 0011 | 0012
quality of life
Diabetes - - - 0.509 0.382 0.077 - - - - - -
IBD - - - 2.350 0.401 0.033 - - - - - -
Comorbidities | Other dermatological 0.675 | 0307 | 0.201
diseases - - - - - - - - -
Mental illness ; : : 0.691 | 0380 | 0332 _ _ ] ] _ ]
¥/df 1.272 2.452 6.596 0.356
Goodness of fit | AIC 3679.1 3241.9 2225.2 1717.2
BIC 3718.0 3277.7 22343 1734.5

AIC =Akaike Information Criterion; BIC = Bayesian Information Criterion; df = degrees of freedom; DLQI = Dermatology Life Quality Index; HS = hidradenitis
suppurativa; IBD = inflammatory bowel disease
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4 Discussion

4.1 Health-related quality of life

To our knowledge, we are the first to validate the EQ-5D-5L questionnaire and the DLQI-
R scoring in a sample of HS patients. All HRQoL measures demonstrated a good
convergent validity with reference to the DLQI and known-groups validity for severity.
The DLQI-R demonstrated the best performance in terms of both convergent and known-
group validity among the four outcome measures. No ceiling and floor effects were
observed. Although the majority of the study population had moderate or severe HS, the
EQ-5D-5L index scores slightly shifted towards the highest value (14,6%). This figure is
within the range of ceiling effects for the EQ-5D-5L reported in an extensive systematic

review (0-55%). (110)

The EQ-5D-5L, DLQI, and Skindex-16 scores are consonant with those reported in
previous studies. The EQ-5D-5L has been used once in a study in Ireland involving 150
HS patients. (111) The Irish patients on the EQ-5D-5L reported anxiety/depression at a
higher rate (71.5%) compared to our results in Hungary (51.3%). This Irish study shows
that the rate of patients reporting problems on the other four dimensions of the EQ-5D-
SL descriptive system, index scores or EQ VAS scores, is not attainable. The mean DLQI
score of the our patients (11.75) fits the range of means from former studies (8.31-12.67).
(76) So far, one study in 140 Italian HS patients showed mean Skindex-16 scores (62.5)
that were moderately higher than our results (mean 53.56). Preliminary researches
suggested that female sex (4, 112), elderly age (92, 113), smoking (4, 24), higher BMI (4,
24), comorbidities (113), inguinal localization, and higher disease severity are associated
with more impaired HRQoL. (91, 92, 112-117) We found that patients with worse
HRQoL included females, patients with a lower level of education, genital involvement,

and more severe disease.

The EQ-5D-5L as a generic instrument can provide several particular advantages over
disease- or skin-specific questionnaires. Above all, it allows comparisons across health
conditions (both within and outside of dermatology) and general population reference
values. (118) EQ-5D-5L enables the distribution of responses from this study to be

compared with the responses of patients with psoriasis and pemphigus vulgaris obtained
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in two previous cross-sectional surveys by our research group in Hungary. (86,
87). Figure 3 shows that compared with psoriasis or pemphigus vulgaris, patients with
HS had more significant impairment in HRQoL in all five dimensions except for mobility.
In the pain/discomfort dimension, the difference between HS and the other two
dermatologic conditions was huge. The group of patients with hidradenitis suppurativa is
on average 15 years younger than the group of patients with psoriasis and pemphigus,
which may affect the results.

Moreover, the EQ-5D-5L index scores can be used to calculate health utility scores to
estimate quality-adjusted life-years (QALYs) in cost-effectiveness analyses of health
interventions. There has been a growing interest in demonstrating the economic value of
health gains associated with new costly treatments since the approval of adalimumab, the
first biological drug for HS by the European Medicines Agency and the U.S. Food and
Drug Administration in 2015. (119)

In terms of both convergent and known-groups validity compared to the DLQI, the DLQI-
R performed slightly better. In dermatology, the DLQI is the most frequently used
HRQoL measure applied in several settings, including consultations, clinical trials, and
treatment decisions. It has been translated into over 100 languages. (120, 121) It has been
used for nearly 30 years. Recently a growing number of studies deal with the matter of
‘not relevant’ responses (NRRs). There are two likely interpretations of NRRs: they may
be considered ‘not at all’ or missing responses. (122, 123) It has been suggested that the
NRRs in DLQI may lead to an underestimation of the disease burden. To address this
limitation, a modified DLQI scoring method, the DLQI-Relevant (DLQI-R), has been
proposed recently. DLQI-R eliminates the NRR items of the DLQI and thereby adjusts
the total score to the relevant items. DLQI-R has shown better validity, responsiveness,
and discriminatory power than the DLQI in patients with psoriasis, morphea, and
pemphigus. (108, 124) It has also been confirmed that the DLQI score bands apply to the
DLQI-R scoring. (124) Over the past three years, an increasing number of observational
studies have reported DLQI-R in patients with psoriasis, pemphigus, morphea, atopic
dermatitis, and vitiligo. (123, 125, 126)

However, the calculation of DLQI-R scores requires a slightly more complex formula

that may deter clinicians from using it during consultations. A scoring chart has been
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developed to encourage routine use of DLQI-R. (124) To reduce the burden on clinicians
and researchers, the development of electronic scoring may be helpful.

Our convergent validity results are in accordance with previous findings of weak-to-
moderate correlations of the DLQI with MSS (range 1:=0.342-0.480). (4, 5) However, a
study from Poland reported that DLQI correlated moderately with EQ-5D index scores
(rs=-0.57) and weakly with EQ VAS (r;=-0.32). (91) Contrarily, we observed strong
correlations with EQ-5D-5L (1s=-0.697) and moderate correlations with EQ VAS (rs=-
0.512).

The results showed that in HS, the emotional burden exceeds the burden caused by the
physical symptoms. We found at most a moderate correlation between HRQoL and
disease severity, which reinforces this observation. Former studies in HS have also shown
a weak-to-moderate association between disease severity and HRQoL outcome. (4, 113,
115, 127). These results may explain why the development of complex measures to
combine HRQoL results with physician-assessed objective symptoms failed to succeed
in the HS, like the International Hidradenitis Suppurativa Severity Score System (IHS4)

in which no patient-reported outcome measure is included. (128, 129)

HRQoL outcomes are considered a core domain for clinical trials and daily practice in
HS. (78) According to a recent systematic review, 90% of the outcome measures that
have been used in HS clinical trials lack any validation evidence, and most of the available
evidence is of relatively low methodological quality. (79) Our results provide high-quality
evidence that among skin-specific outcomes, the DLQI, DLQI-R, and Skindex-16, and
among generic instruments, the EQ-5D-5L appear to be suitable to be used in both clinical
trials and daily clinical practice. Furthermore, it seems that DLQI-R and DLQI performed

the best among the four instruments.

4.2 Cost-of-illness

Several studies analyzed the COI in various chronic dermatological conditions, such as
psoriasis, atopic dermatitis, contact dermatitis, pemphigus, and melanoma. (130-133) In
HS, our study is the first assessment of COI, including direct and indirect costs. The
average annual total COI of HS in 2019 in Hungary was €6,791 per patient. It was the
highest in patients treated with biological treatment (€16,005) or surgically (€7,282) and
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the lowest in patients who received systemic non-biological therapy (€3,595). Former
studies that assessed direct medical costs related to HS from the US, Canada, and England
used large administrative databases as a data source. (98) The direct medical costs in
England of HS requiring at least one HS-related inpatient admission were
£2,027/patient/year (in 2013 prices). (105) The mean annual costs of HS in the US depend
significantly on the treatments received. In HS, prior to the approval of biologics in the
treatment of HS, the annual direct medical costs ranged between $2,662 and $4,428 per
patient (in 2015 prices). (98) While annual mean costs of patients treated surgically were
up to $14,125 (in 2010 prices)(103) and the costs of a seven-month adalimumab therapy
were $63,953(in 2018 prices). (100) Compared to previous studies, our results
demonstrate lower direct medical costs in Hungary. Still, the variations in costs across
patient subgroups by treatment showed a similar pattern, with surgical and biological
treatments being responsible for an increase in direct medical costs and total costs. The
differences in costing methods (e.g., top-down or bottom-up), time frame, year of costs,
prices, and the categories of costs included in the studies may explain the differences in
costs across countries.

Healthcare providers and policymakers have shown a growing interest in HS costs since
the approval of the biological drug adalimumab into HS treatment in 2015. (119, 134,
135) Our results showed that in Hungary, the total COI in HS patients treated with
biologics (€16,005/patient/year) was comparable to that published in patients with
moderate-to-severe psoriasis treated with biologics (€15,790/patient/year) in Hungary (in
2014 prices). (136) In the change of costs of HS, the same process is likely that happened
in psoriasis. As a result of the introduction of biologics caused a shift from indirect and
direct non-medical costs towards direct medical costs. While the total COI has increased,
productivity loss and informal care costs have been considerably alleviated. (137, 138)
A before-after comparison between costs is not possible because of the cross-sectional
nature of our study. We found no significant differences in direct non-medical or indirect
costs between patients treated with biologics and other treatment options. (Figure 8).
Indirect costs represented the majority of the total COI associated with HS, as it is mainly
affecting working-age adults. Productivity loss was indicated by nearly half of the
patients, and every seventh patient was unemployed. Compared to other chronic skin
diseases, such as psoriasis or pemphigus, we found the work impairment, especially

presentism, was notably higher. (133, 136) On average, patients missed 26 days from
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work, consistent with findings from earlier studies in the US and Poland (18-34 days).
(139, 140) Total annual absenteeism and disability costs of HS patients in the US were
$2,925 and $1,328 annually, respectively (in 2015 prices) higher than our cost estimates
in Hungary (€1,599 and €244). (139) In HS, employment-related issues need more
awareness, such as implementing workplace interventions to prevent job loss and reduce
discrimination. Formal or informal care was required by approximately one-third of the
patient population, considering the relatively young age of the patient population, it seems
high. It is the first study to estimate informal care costs accrued to unpaid caregivers, such
as family members of HS patients. Informal care accounted for about 10% of all COI,
indicating that HS physically and psychologically affects patients *family members or
partners and imposes a significant economic burden on families — called spillover costs.
(141) In the future, investigating the effects of HS patients *family members on health
and well-being is recommended.

HS is associated with an increased prevalence of other immune-mediated inflammatory
diseases, especially IBD. (142, 143) We found that direct medical costs in patients with
IBD-HS were significantly higher than IBD patients without HS (Table 9). It is explained
by the higher rate of treatment with biologics of these patients (57% of 14 patients).
However, these costs do not include the costs of resource use associated with IBD (e.g.,
gastroenterologist consultation, endoscopy). While in the US, in comparison of patients
with IBD-HS and IBD patients without HS, total annual hospitalization costs were
moderately higher in IBD-HS ($13,272 vs. $12,237)(price level 2014). (101) Because
both diseases respond well to biological agents, these patients may benefit more from
biological therapy than patients with HS alone. (101) The COI of patients with IBD-HS,
as well as the cost-effectiveness of biologic therapy in this population, deserve further

research.

4.3 Strengths and limitations

Strengths of the current study include the multicentre set-up and the reasonably large
patient population that is well represented clinical subgroups. Characteristics of the
patient population were comparable to those reported in international HS patient
registries. (144-147) Secondly, a large number of HRQoL and disease severity measures
were used in the study that represented a particular added value for testing and comparing

the measurement properties of instruments. Thirdly, the detailed questionnaire allowed
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the precise documentation of resource utilisations and the incorporation of numerous cost
items, including informal care, out-of-pocket costs, and productivity loss in the analysis.
Lastly, EQ-5D-5L index scores were calculated using the Hungarian value set released in
2020, making our study the first published paper in the literature using this value set.
(122)

A limitation to our study is that while consecutive patients were enrolled, the proportion
of biological therapy users were slightly overrepresented in the sample. That may be
because three university clinics participated in the study where patients are more likely to
be treated with biologics. In addition, the female-to-male ratio for the total sample was
1:1.6, while some other studies reported a female preponderance reported in the literature.
(148) In the evaluation of disease severity slightly older measures were used (IGA, Hurley
and modified Sartorius score), although there are new scores available (HiSCR and
[HS4); in the future, it would be important to compare the validity of the HRQoL
measures discussed in the dissertation with these newer scores. Furthermore, no HS-
specific measures [e.g., HS Quality of Life (HiISQOL and HS-QoL) and HIDRAdisk]
(149-152) were used in this study due to the lack of available Hungarian version, nor
other generic HRQoL instruments were applied in addition to the EQ-5D, such as the SF-
36. Responsiveness and test-retest reliability could not have been tested here because of
the cross-sectional nature of our study. A further limitation may be that the costs of
diagnostic tests (e.g., laboratory, histology, imaging) and emergency department
attendances due to HS were not evaluated. Lastly, country-specific unit costs are used to

limit the external generalizability of our cost estimates to other countries.

4.4 New findings from this thesis

e Our study represents the first large study aiming at the assessment of HRQoL and
COI of HS patients in Hungary. Furthermore, our study is the initial evaluation of
COl, including direct and indirect costs in patients with HS at an international
level. In terms of Hungary’s population, we had a reasonably large sample of HS

patients and a good representation across demographic and clinical subgroups.
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We are the first in the literature to provide extensive validation data about DLQI-
R, Skindex-16, and EQ-5D-5L in patients with HS. To our knowledge, this is the
first use of the DLQI-R scoring in this patient population.

Our findings highlight that the emotional burden of HS far exceeds the burden
caused by its physical symptoms.

We demonstrated that patients with HS had greater impairment in HRQoL than
reported in psoriasis or pemphigus vulgaris in most aspects of HRQoL. In
addition, the occurrence of problems with pain/discomfort was particularly high
in HS (77% self-reported pain or discomfort in the EQ-5D-5L questionnaire).

In 2019, the average annual total COI of HS was €6,791 per patient in Hungary,
the lowest in patients who received systemic non-biological therapy (€3,595) and
the highest in patients treated surgically (€7,282) or with biological treatment
(€16,005). We also found that total COI in HS patients treated with biologics was
comparable to that reported in moderate-to-severe psoriasis patients treated with
biologics (€15,790/patient/year) in Hungary (in 2014 prices).

We found that the indirect costs represented the majority of the total COI
associated with HS. Nearly half of the patients indicated productivity loss, and
every seventh patient was unemployed. Work impairment, in particular
presenteeism, was markedly higher compared to other chronic skin diseases, such
as psoriasis or pemphigus. Patients missed from work, on average, 26 days per
year. Absenteeism and disability cost estimates of HS patients in Hungary were
€1,599 and €244.

To our knowledge, this is the first study to estimate informal care costs accrued

to unpaid caregivers, such as family members of HS patients.
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5 Conclusions

Our study revealed that HS poses a substantial burden on patients and society
regarding both health loss and healthcare costs. In addition, the emotional burden
of HS is considerably larger than that of its physical symptoms.

The HRQoL impairment in HS patients exceeds those reported in psoriasis or
pemphigus vulgaris in most areas of health-related quality of life. Our
investigation confirmed the validity of DLQI, DLQI-R, Skindex-16, and EQ-5D-
5L questionnaires in HS. All of these measures seem suitable for assessing
HRQoL in HS in both clinical trials and practice.

Our study is the first assessment of COI, including direct and indirect costs in
patients with HS at an international level.

COI in HS patients treated with biologics is comparable to that reported in
moderate-to-severe psoriasis patients treated with biologics in Hungary.

Indirect costs and costs of biological therapy represent the majority of the total
COl associated with HS.

Work impairment, in particular presenteeism, is markedly higher compared to

other chronic skin diseases, such as psoriasis or pemphigus.
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6 Summary

Hidradenitis suppurativa (HS) is a potentially disabling, chronic inflammatory skin
disease. HS has a significant impact on the patient’s health-related quality of life
(HRQoL) and often leads to high healthcare resource use and reduced work productivity.

Between September 2017 and October 2019, a cross-sectional questionnaire survey was
carried out at three academic dermatology clinics in Hungary. We aimed to assess the
measurement properties of multiple generic and skin-specific HRQoL measures and
identify predictors of impaired HRQoL in patients with HS. In addition, we sought to
assess the cost-of-illness of HS in Hungary and analyze the predictors of costs. The
severity of the disease was evaluated by the HS-Physician’s Global Assessment (HS-
PGA) scale and the Modified Sartorius scale (MSS). HRQoL outcomes included the EQ-
5D-5L, EQ visual analogue scale (EQ VAS), Skindex-16, Dermatology Life Quality
Index (DLQI), and DLQI-Relevant (DLQI-R). In addition, we assessed direct medical,
direct non-medical, and indirect costs.

Mean + SD EQ VAS, DLQI, and DLQI-R scores were 64.29 £22.68, 11.75+ 8.11, and
12.19 + 8.33. 77% of patients reported problems in the pain/discomfort dimensions of
EQ-5D-5L. Skindex-16 responses indicated that the emotional burden of HS exceeded
those of functioning and physical symptoms. EQ-5D-5L, EQ VAS, DLQI, DLQI-R, and
Skindex-16 total scores had moderate or strong correlations. DLQI-R slightly
outperformed DLQI both in terms of convergent and known-groups validity. Being
female, lower education level, severe disease, and genital involvement were associated
with worse HRQoL.

The mean annual total cost of HS was €6,791/patient. The main cost components were
productivity loss (53.3%), biological treatment (21.5%), and informal care (9.2%).
Patients missed, on average, 26 days from work annually due to absenteeism and another
63 days due to presenteeism. Male sex, severe disease, gluteal involvement, and
coexisting inflammatory bowel disease were associated with higher direct medical costs.
Lower education levels and worse DLQI scores predicted higher indirect costs.

Among skin-specific outcomes, the DLQI, DLQI-R, and Skindex-16, and among generic
instruments, the EQ-5D-5L are suitable to be used in HS patients. This was the first study
to assess both direct and indirect costs in HS patients. EQ-5D-5L index scores and
resource utilization data obtained in our study can be used as input for economic

evaluations of HS treatments and inform healthcare resource allocation decisions.

47



DOI:10.14753/SE.2022.2622

References

Zouboulis CC, Desai N, Emtestam L, Hunger RE, loannides D, Juhasz I, Lapins
J, Matusiak L, Prens EP, Revuz J, Schneider-Burrus S, Szepietowski JC, van der
Zee HH, Jemec GB. (2015) European S1 guideline for the treatment of
hidradenitis suppurativa/acne inversa. J Eur Acad Dermatol Venereol, 29: 619-
644.

Zouboulis CC, Del Marmol V, Mrowietz U, Prens EP, Tzellos T, Jemec GB.
(2015) Hidradenitis Suppurativa/Acne Inversa: Criteria for Diagnosis, Severity
Assessment, Classification and Disease Evaluation. Dermatology, 231: 184-190.
Hurley H. Axillary hyperhidrosis, apocrine bromhidrosis, hidradenitis
suppurativa, and familial benign pemphigus: surgical approach. In: Roenigh R,
Roenigh H, eds.Dermatologic surgery, principles and practice. Marcel Dekker,
New York, 1989: 729-739.

Sartorius K, Emtestam L, Jemec GB, Lapins J. (2009) Objective scoring of
hidradenitis suppurativa reflecting the role of tobacco smoking and obesity. Br J
Dermatol, 161: 831-839.

Sartorius K, Killasli H, Heilborn J, Jemec GB, Lapins J, Emtestam L. (2010)
Interobserver variability of clinical scores in hidradenitis suppurativa is low. Br J
Dermatol, 162: 1261-1268.

Pascoe VL, Enamandram M, Corey KC, Cheng CE, Javorsky EJ, Sung SM,
Donahue KR, Kimball AB. (2015) Using the Physician Global Assessment in a
Clinical Setting to Measure and Track Patient Outcomes. JAMA Dermatology,
151: 375-381.

Kimball AB, Sobell JM, Zouboulis CC, Gu Y, Williams DA, Sundaram M,
Teixeira HD, Jemec GBE. (2016) HiSCR (Hidradenitis Suppurativa Clinical
Response): a novel clinical endpoint to evaluate therapeutic outcomes in patients
with hidradenitis suppurativa from the placebo-controlled portion of a phase 2
adalimumab study. Journal of the European Academy of Dermatology and
Venereology, 30: 989-994.

Zouboulis CC, Tzellos T, Kyrgidis A, Jemec GBE, Bechara FG, Giamarellos-
Bourboulis EJ, Ingram JR, Kanni T, Karagiannidis I, Martorell A, Matusiak L,

Pinter A, Prens EP, Presser D, Schneider-Burrus S, von Stebut E, Szepietowski

48



10.

11.

12.

13.

14.

15.

16.

DOI:10.14753/SE.2022.2622

JC, van der Zee HH, Wilden SM, Sabat R. (2017) Development and validation of
the International Hidradenitis Suppurativa Severity Score System (IHS4), a novel
dynamic scoring system to assess HS severity. Br J Dermatol, 177: 1401-1409.
Horvath B, Janse IC, Blok JL, Driessen RJ, Boer J, Mekkes JR, Prens EP, van der
Zee HH. (2017) Hurley Staging Refined: A Proposal by the Dutch Hidradenitis
Suppurativa Expert Group. Acta Derm Venereol, 97: 412-413.

Posso-De Los Rios CJ, Sarfo A, Ghias M, Alhusayen R, Hamzavi I, Lowes MA,
Alavi A. (2019) Proceeding report of the third symposium on Hidradenitis
Suppurativa advances (SHSA) 2018. Experimental Dermatology, 28: 769-775.
Garg A, Kirby JS, Lavian J, Lin G, Strunk A. (2017) Sex- and Age-Adjusted
Population Analysis of Prevalence Estimates for Hidradenitis Suppurativa in the
United States. JAMA Dermatol, 153: 760-764.

Saunte DM, Boer J, Stratigos A, Szepietowski JC, Hamzavi I, Kim KH, Zarchi K,
Antoniou C, Matusiak L, Lim HW, Williams M, Kwon HH, Giirer MA,
Mammadova F, Kaminsky A, Prens E, van der Zee HH, Bettoli V, Zauli S, Hafner
J, Lauchli S, French LE, Riad H, El-Domyati M, Abdel-Wahab H, Kirby B, Kelly
G, Calderon P, del Marmol V, Benhadou F, Revuz J, Zouboulis CC, Karagiannidis
I, Sartorius K, Hagstromer L, McMeniman E, Ong N, Dolenc-Voljc M, Mokos
7B, Borradori L, Hunger RE, Sladden C, Scheinfeld N, Moftah N, Emtestam L,
Lapins J, Doss N, Kurokawa I, Jemec GB. (2015) Diagnostic delay in hidradenitis
suppurativa is a global problem. Br J Dermatol, 173: 1546-1549.

Kokolakis G, Wolk K, Schneider-Burrus S, Kalus S, Barbus S, Gomis-Kleindienst
S, Sabat R. (2020) Delayed Diagnosis of Hidradenitis Suppurativa and Its Effect
on Patients and Healthcare System. Dermatology, 236: 421-430.

Vossen A, van der Zee HH, Prens EP. (2018) Hidradenitis Suppurativa: A
Systematic Review Integrating Inflammatory Pathways Into a Cohesive
Pathogenic Model. Front Immunol, 9: 2965.

Pink AE, Simpson MA, Desai N, Trembath RC, Barker JNW. (2013) y-Secretase
mutations in hidradenitis suppurativa: new insights into disease pathogenesis. J
Invest Dermatol, 133: 601-607.

Sabat R, Jemec GBE, Matusiak t., Kimball AB, Prens E, Wolk K. (2020)

Hidradenitis suppurativa. Nat Rev Dis Primers, 6: 18.

49



17.

18.

19.

20.

21.

22.

23.

24.

25.

DOI:10.14753/SE.2022.2622

Kamp S, Fiehn AM, Stenderup K, Rosada C, Pakkenberg B, Kemp K, Dam TN,
Jemec GB. (2011) Hidradenitis suppurativa: a disease of the absent sebaceous
gland? Sebaceous gland number and volume are significantly reduced in
uninvolved hair follicles from patients with hidradenitis suppurativa. Br J
Dermatol, 164: 1017-1022.

van der Zee HH, de Ruiter L, van den Broecke DG, Dik WA, Laman JD, Prens
EP. (2011) Elevated levels of tumour necrosis factor (TNF)-a, interleukin (IL)-1
and IL-10 in hidradenitis suppurativa skin: a rationale for targeting TNF-a and IL-
1B. Br J Dermatol, 164: 1292-1298.

Janse IC, Blok JL, Diercks GFH, Horvath B, Jonkman MF. (2017) Hidradenitis
suppurativa: a disease of infundibular epidermis rather than pilosebaceous units?
Br J Dermatol, 176: 1659-1661.

Witte-Héndel E, Wolk K, Tsaousi A, Irmer ML, M6B8ner R, Shomroni O, Lingner
T, Witte K, Kunkel D, Salinas G, Jodl S, Schmidt N, Sterry W, Volk HD,
Giamarellos-Bourboulis EJ, Pokrywka A, Décke WD, Schneider-Burrus S, Sabat
R. (2019) The IL-1 Pathway Is Hyperactive in Hidradenitis Suppurativa and
Contributes to Skin Infiltration and Destruction. J Invest Dermatol, 139: 1294-
1305.

Wolk K, Wenzel J, Tsaousi A, Witte-Hindel E, Babel N, Zelenak C, Volk HD,
Sterry W, Schneider-Burrus S, Sabat R. (2017) Lipocalin-2 is expressed by
activated granulocytes and keratinocytes in affected skin and reflects disease
activity in acne inversa/hidradenitis suppurativa. Br J Dermatol, 177: 1385-1393.
Tzellos T, Zouboulis CC. (2020) Review of Comorbidities of Hidradenitis
Suppurativa: Implications for Daily Clinical Practice. Dermatol Ther (Heidelb),
10: 63-71.

Sabat R, Chanwangpong A, Schneider-Burrus S, Metternich D, Kokolakis G,
Kurek A, Philipp S, Uribe D, Wolk K, Sterry W. (2012) Increased prevalence of
metabolic syndrome in patients with acne inversa. PLoS One, 7: €31810.
Kjaersgaard Andersen R, Theut Riis P, Jemec GBE. (2018) Factors predicting the
self-evaluated health of hidradenitis suppurativa patients recruited from an
outpatient clinic. J Eur Acad Dermatol Venereol, 32: 313-317.

Theut Riis P, Saunte DM, Benhadou F, Del Marmol V, Guillem P, El-Domyati
M, Abdel-Wahab H, Antoniou C, Dessinioti C, Giirer MA, Beksa¢ B,

50



26.

27.

28.

29.

30.

31.

32.

33.

DOI:10.14753/SE.2022.2622

Szepietowski JC, Matusiak L, Emtestam L, Lapins J, Riad H, Doss N, Massa AF,
Hamzavi I, Nicholson C, Dolenc-Voljc M, Kim KH, Ohn J, Zouboulis CC,
Karagiannidis I, Mokos ZB, Durinec P, Jemec GBE. (2018) Low and high body
mass index in hidradenitis suppurativa patients-different subtypes? J Eur Acad
Dermatol Venereol, 32: 307-312.

Micheletti R. (2018) Tobacco smoking and hidradenitis suppurativa: associated
disease and an important modifiable risk factor. Br J Dermatol, 178: 587-588.
Hana A, Booken D, Henrich C, Gratchev A, Maas-Szabowski N, Goerdt S,
Kurzen H. (2007) Functional significance of non-neuronal acetylcholine in skin
epithelia. Life Sci, 80: 2214-2220.

Vossen AR, van Straalen KR, Prens EP, van der Zee HH. (2017) Menses and
pregnancy affect symptoms in hidradenitis suppurativa: A cross-sectional study.
J Am Acad Dermatol, 76: 155-156.

Kraft JN, Searles GE. (2007) Hidradenitis suppurativa in 64 female patients:
retrospective study comparing oral antibiotics and antiandrogen therapy. J Cutan
Med Surg, 11: 125-131.

Clark AK, Quinonez RL, Saric S, Sivamani RK. (2017) Hormonal therapies for
hidradenitis suppurativa: Review. Dermatol Online J, 23.

Ingram JR, Collier F, Brown D, Burton T, Burton J, Chin MF, Desai N, Goodacre
TEE, Piguet V, Pink AE, Exton LS, Mohd Mustapa MF. (2019) British
Association of Dermatologists guidelines for the management of hidradenitis
suppurativa (acne inversa) 2018. Br J Dermatol, 180: 1009-1017.

Alikhan A, Sayed C, Alavi A, Alhusayen R, Brassard A, Burkhart C, Crowell K,
Eisen DB, Gottlieb AB, Hamzavi I, Hazen PG, Jaleel T, Kimball AB, Kirby J,
Lowes MA, Micheletti R, Miller A, Naik HB, Orgill D, Poulin Y. (2019) North
American clinical management guidelines for hidradenitis suppurativa:
A publication from the United States and Canadian Hidradenitis Suppurativa
Foundations: Part II: Topical, intralesional, and systemic medical management. J
Am Acad Dermatol, 81: 91-101.

Loh TY, Hendricks AJ, Hsiao JL, Shi VY. (2021) Undergarment and Fabric
Selection in the Management of Hidradenitis Suppurativa. Dermatology, 237:

119-124.

51



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

DOI:10.14753/SE.2022.2622

Kromann CB, Deckers IE, Esmann S, Boer J, Prens EP, Jemec GB. (2014) Risk
factors, clinical course and long-term prognosis in hidradenitis suppurativa: a
cross-sectional study. Br J Dermatol, 171: 819-824.

Alikhan A, Sayed C, Alavi A, Alhusayen R, Brassard A, Burkhart C, Crowell K,
Eisen DB, Gottlieb AB, Hamzavi I, Hazen PG, Jaleel T, Kimball AB, Kirby J,
Lowes MA, Micheletti R, Miller A, Naik HB, Orgill D, Poulin Y. (2019) North
American clinical management guidelines for hidradenitis suppurativa: A
publication from the United States and Canadian Hidradenitis Suppurativa
Foundations: Part I: Diagnosis, evaluation, and the use of complementary and
procedural management. ] Am Acad Dermatol, 81: 76-90.

Ring HC, Theut Riis P, Miller IM, Saunte DM, Jemec GB. (2016) Self-reported
pain management in hidradenitis suppurativa. Br J Dermatol, 174: 909-911.
Horvéath B, Janse IC, Sibbald GR. (2015) Pain management in patients with
hidradenitis suppurativa. J Am Acad Dermatol, 73: S47-51.

Nguyen TV, Damiani G, Orenstein LAV, Hamzavi I, Jemec G. (2020)
Hidradenitis Suppurativa: An Update on Epidemiology, Phenotypes, Diagnosis,
Pathogenesis, Comorbidities and Quality of Life. J] Eur Acad Dermatol Venereol
[Epub ahead of print] doi: 10.1111/jdv.16677, doi:10.1111/jdv.16677.
Clemmensen OJ. (1983) Topical treatment of hidradenitis suppurativa with
clindamycin. Int J Dermatol, 22: 325-328.

Boer J, Jemec GB. (2010) Resorcinol peels as a possible self-treatment of painful
nodules in hidradenitis suppurativa. Clin Exp Dermatol, 35: 36-40.

Riis PT, Boer J, Prens EP, Saunte DM, Deckers IE, Emtestam L, Sartorius K,
Jemec GB. (2016) Intralesional triamcinolone for flares of hidradenitis
suppurativa (HS): A case series. ] Am Acad Dermatol, 75: 1151-1155.

Jemec GB, Wendelboe P. (1998) Topical clindamycin versus systemic
tetracycline in the treatment of hidradenitis suppurativa. J Am Acad Dermatol, 39:
971-974.

Alhusayen R, Shear NH. (2015) Scientific evidence for the use of current
traditional systemic therapies in patients with hidradenitis suppurativa. ] Am Acad

Dermatol, 73: S42-46.

52



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

DOI:10.14753/SE.2022.2622

Bettoli V, Zauli S, Virgili A. (2016) Oral clindamycin and rifampicin in the
treatment of hidradenitis suppurativa-acne inversa: can some factors influence the
response to the treatment? G Ital Dermatol Venereol, 151: 216-218.

Albrecht J, Baine PA, Ladizinski B, Jemec GB, Bigby M. (2019) Long-term
clinical safety of clindamycin and rifampicin combination for the treatment of
hidradenitis suppurativa. A Critically Appraised Topic. Br J Dermatol, 180: 749-
755.

Yazdanyar S, Boer J, Ingvarsson G, Szepietowski JC, Jemec GB. (2011) Dapsone
therapy for hidradenitis suppurativa: a series of 24 patients. Dermatology, 222:
342-346.

Kaur MR, Lewis HM. (2006) Hidradenitis suppurativa treated with dapsone: A
case series of five patients. J Dermatolog Treat, 17: 211-213.

Martinez F, Nos P, Benlloch S, Ponce J. (2001) Hidradenitis suppurativa and
Crohn's disease: response to treatment with infliximab. Inflamm Bowel Dis, 7:
323-326.

Kimball AB, Okun MM, Williams DA, Gottlieb AB, Papp KA, Zouboulis CC,
Armstrong AW, Kerdel F, Gold MH, Forman SB, Korman NJ, Giamarellos-
Bourboulis EJ, Crowley JJ, Lynde C, Reguiai Z, Prens EP, Alwawi E, Mostafa
NM, Pinsky B, Sundaram M, Gu Y, Carlson DM, Jemec GB. (2016) Two Phase
3 Trials of Adalimumab for Hidradenitis Suppurativa. N Engl J Med, 375: 422-
434.

Grant A, Gonzalez T, Montgomery MO, Cardenas V, Kerdel FA. (2010)
Infliximab therapy for patients with moderate to severe hidradenitis suppurativa:
a randomized, double-blind, placebo-controlled crossover trial. J Am Acad
Dermatol, 62: 205-217.

Adams DR, Yankura JA, Fogelberg AC, Anderson BE. (2010) Treatment of
hidradenitis suppurativa with etanercept injection. Arch Dermatol, 146: 501-504.
Blok JL, Li K, Brodmerkel C, Horvatovich P, Jonkman MF, Horvath B. (2016)
Ustekinumab in hidradenitis suppurativa: clinical results and a search for potential
biomarkers in serum. Br J Dermatol, 174: 839-846.

Zouboulis CC, Frew JW, Giamarellos-Bourboulis EJ, Jemec GBE, Del Marmol
V, Marzano AV, Nikolakis G, Sayed CJ, Tzellos T, Wolk K, Prens EP. (2021)

53



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

DOI:10.14753/SE.2022.2622

Target molecules for future hidradenitis suppurativa treatment. Exp Dermatol, 30
Suppl 1: 8-17.

Boer J. (2017) Are There Indications for Isotretinoin Treatment of Hidradenitis
Suppurativa? Dermatology, 233: 111-112.

Boer J, Nazary M. (2011) Long-term results of acitretin therapy for hidradenitis
suppurativa. Is acne inversa also a misnomer? Br J Dermatol, 164: 170-175.
Murray CJ, Ezzati M, Flaxman AD, Lim S, Lozano R, Michaud C, Naghavi M,
Salomon JA, Shibuya K, Vos T, Wikler D, Lopez AD. (2012) GBD 2010: design,
definitions, and metrics. Lancet, 380: 2063-2066.

Murray CJ, Lopez AD. (2013) Measuring the global burden of disease. N Engl J
Med, 369: 448-457.

Struijk EA, May AM, Beulens JW, de Wit GA, Boer JM, Onland-Moret NC, van
der Schouw YT, Bueno-de-Mesquita HB, Hoekstra J, Peeters PH. (2013)
Development of methodology for disability-adjusted life years (DALYSs)
calculation based on real-life data. PLoS One, 8: €74294.

WHO. (1995) The World Health Organization Quality of Life assessment
(WHOQOL): position paper from the World Health Organization. Soc Sci Med,
41: 1403-1409.

Elkinton JR. (1966) Medicine and the quality of life. Ann Intern Med, 64: 711-
714.

Kaplan RM, Bush JW. (1982) Health-related quality of life measurement for
evaluation research and policy analysis. Health Psychology, 1: 61-80.

Matusiak L, Szczech J, Kaaz K, Lelonek E, Szepietowski JC. (2018) Clinical
Characteristics of Pruritus and Pain in Patients with Hidradenitis Suppurativa.
Acta Derm Venereol, 98: 191-194.

Kaaz K, Szepietowski JC, Matusiak L. (2018) Influence of Itch and Pain on Sleep
Quality in Patients with Hidradenitis Suppurativa. Acta Derm Venereol, 98: 757-
761.

Keary E, Hevey D, Tobin AM. (2020) A qualitative analysis of psychological
distress in hidradenitis suppurativa. Br J Dermatol, 182: 342-347.

Janse IC, Deckers IE, van der Maten AD, Evers AWM, Boer J, van der Zee HH,
Prens EP, Horvath B. (2017) Sexual health and quality of life are impaired in

54



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

DOI:10.14753/SE.2022.2622

hidradenitis suppurativa: a multicentre cross-sectional study. Br J Dermatol, 176:
1042-1047.

Pavon Blanco A, Turner MA, Petrof G, Weinman J. (2019) To what extent do
disease severity and illness perceptions explain depression, anxiety and quality of
life in hidradenitis suppurativa? Br J Dermatol, 180: 338-345.

Matusiak L.. (2020) Profound consequences of hidradenitis suppurativa: a review.
Br J Dermatol, 183: e171-e177.

Kouris A, Platsidaki E, Christodoulou C, Efstathiou V, Dessinioti C, Tzanetakou
V, Korkoliakou P, Zisimou C, Antoniou C, Kontochristopoulos G. (2016) Quality
of Life and Psychosocial Implications in Patients with Hidradenitis Suppurativa.
Dermatology, 232: 687-691.

Guyatt GH, Feeny DH, Patrick DL. (1993) Measuring health-related quality of
life. Ann Intern Med, 118: 622-629.

Ferrans CE. (2007) Differences in what quality-of-life instruments measure. J Natl
Cancer Inst Monogr, doi:10.1093/jncimonographs/Ilgm008: 22-26.

Yang Y, Brazier J, Longworth L. (2015) EQ-5D in skin conditions: an assessment
of validity and responsiveness. Eur J Health Econ, 16: 927-939.

Ali FM, Cueva AC, Vyas J, Atwan AA, Salek MS, Finlay AY, Piguet V. (2017)
A systematic review of the use of quality-of-life instruments in randomized
controlled trials for psoriasis. Br J Dermatol, 176: 577-593.

Rencz F, Gulécsi L, Péntek M, Wikonkal N, Baji P, Brodszky V. (2016) Alopecia
areata and health-related quality of life: a systematic review and meta-analysis. Br
J Dermatol, 175: 561-571.

Coons SJ, Rao S, Keininger DL, Hays RD. (2000) A comparative review of
generic quality-of-life instruments. Pharmacoeconomics, 17: 13-35.

Both H, Essink-Bot ML, Busschbach J, Nijsten T. (2007) Critical review of
generic and dermatology-specific health-related quality of life instruments. J
Invest Dermatol, 127: 2726-2739.

Chernyshov PV, Zouboulis CC, Tomas-Aragones L, Jemec GB, Svensson A,
Manolache L, Tzellos T, Sampogna F, Pustisek N, van der Zee HH, Marron SE,
Spillekom-van Koulil S, Bewley A, Linder D, Abeni D, Szepietowski JC,
Augustin M, Finlay AY. (2019) Quality of life measurement in hidradenitis

suppurativa: position statement of the European Academy of Dermatology and

55



77.

78.

79.

80.

81.

82.

83.

84.

DOI:10.14753/SE.2022.2622

Venereology task forces on Quality of Life and Patient-Oriented Outcomes and
Acne, Rosacea and Hidradenitis Suppurativa. J Eur Acad Dermatol Venereol, 33:
1633-1643.

Matusiak L. (2018) Profound consequences of hidradenitis suppurativa: a review.
Br J Dermatol [Epub ahead of print] doi: 10.1111/bjd.16603,
doi:10.1111/bjd.16603.

Thorlacius L, Ingram JR, Villumsen B, Esmann S, Kirby JS, Gottlieb AB, Merola
JF, Dellavalle R, Nielsen SM, Christensen R, Garg A, Jemec GBE. (2018) A core
domain set for hidradenitis suppurativa trial outcomes: an international Delphi
process. Br J Dermatol, 179: 642-650.

Ingram JR, Hadjieconomou S, Piguet V. (2016) Development of core outcome
sets in hidradenitis suppurativa: systematic review of outcome measure
instruments to inform the process. British Journal of Dermatology, 175: 263-272.
Ingram JR, Woo PN, Chua SL, Ormerod AD, Desai N, Kai AC, Hood K, Burton
T, Kerdel F, Garner SE, Piguet V. (2016) Interventions for hidradenitis
suppurativa: a Cochrane systematic review incorporating GRADE assessment of
evidence quality. Br J Dermatol, 174: 970-978.

Barbieri JS, Gelfand JM. (2019) Evaluation of the Dermatology Life Quality
Index scoring modification, the DLQI-R score, in two independent populations.
Br J Dermatol, 180: 939-940.

Rencz F, Gulacsi L, Pentek M, Poor AK, Sardy M, Hollo P, Szegedi A, Remenyik
E, Brodszky V. (2018) Proposal of a new scoring formula for the Dermatology
Life Quality Index in psoriasis. Br J Dermatol, 179: 1102-1108.

Rencz F, Brodszky V, Gulacsi L, Pentek M, Poor AK, Hollo P, Szegedi A,
Remenyik E, Sardy M, Langenbruch A, Radtke MA, Gutknecht M, Augustin M.
(2019) Time to revise the Dermatology Life Quality Index scoring in psoriasis
treatment guidelines. J Eur Acad Dermatol Venereol, 33: €267-¢269.

Peris K, Lo Schiavo A, Fabbrocini G, Dini V, Patrizi A, Fusano M, Bianchi L,
Guanziroli E, Guarneri C, Parodi A, Bertoldi A, Musumeci ML, Offidani A,
Rongioletti F, Pistone G, Malara G, Potenza C, Casari A, Franchi C, Ardigo M,
Cusano F, Stingeni L, Amerio P, Mancini LL, Prignano F, Deboli T, Gualberti G,
Saragaglia V, Bettoli V. (2019) HIDRAdisk: validation of an innovative visual

56



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

DOI:10.14753/SE.2022.2622

tool to assess the burden of hidradenitis suppurativa. J Eur Acad Dermatol
Venereol, 33: 766-773.

Andersen L, Nyeland ME, Nyberg F. (2019 [Epub ahead of print]) Higher self-
reported severity of atopic dermatitis in adults is associated with poorer self-
reported health-related quality of life in France, Germany, the U.K. and the U.S.A.
Br J Dermatol, doi:10.1111/bjd.18451.

Poor AK, Rencz F, Brodszky V, Gulacsi L, Beretzky Z, Hidvegi B, Hollo P,
Karpati S, Pentek M. (2017) Measurement properties of the EQ-5D-5L compared
to the EQ-5D-3L in psoriasis patients. Qual Life Res, 26: 3409-3419.

Tamasi B, Brodszky V, Pentek M, Gulacsi L, Hajdu K, Sardy M, Szegedi A, Bata-
Csorgo Z, Kinyo A, Rencz F. (2019) Validity of the EQ-5D in patients with
pemphigus vulgaris and pemphigus foliaceus. Br J Dermatol, 180: 802-809.
Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, Bonsel G, Badia
X. (2011) Development and preliminary testing of the new five-level version of
EQ-5D (EQ-5D-5L). Qual Life Res, 20: 1727-1736.

(1990) EuroQol--a new facility for the measurement of health-related quality of
life. Health Policy, 16: 199-208.

Hamzavi IH, Sundaram M, Nicholson C, Zivkovic M, Parks-Miller A, Lee J, Yi
J, Gu'Y, Okun MM, Ganguli A, Arikian SR. (2017) Uncovering burden disparity:
A comparative analysis of the impact of moderate-to-severe psoriasis and
hidradenitis suppurativa. ] Am Acad Dermatol, 77: 1038-1046.

Matusiak L, Bieniek A, Szepietowski JC. (2010) Psychophysical aspects of
hidradenitis suppurativa. Acta Derm Venereol, 90: 264-268.

Riis PT, Vinding GR, Ring HC, Jemec GB. (2016) Disutility in Patients with
Hidradenitis Suppurativa: A Cross-sectional Study Using EuroQoL-5D. Acta
Derm Venereol, 96: 222-226.

Vinding GR, Knudsen KM, Ellervik C, Olesen AB, Jemec GB. (2014) Self-
reported skin morbidities and health-related quality of life: a population-based
nested case-control study. Dermatology, 228: 261-268.

Tarricone R. (2006) Cost-of-illness analysis. What room in health economics?
Health Policy, 77: 51-63.

Larg A, Moss JR. (2011) Cost-of-illness studies: a guide to critical evaluation.

Pharmacoeconomics, 29: 653-671.

57



96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

DOI:10.14753/SE.2022.2622

Jo C. (2014) Cost-of-illness studies: concepts, scopes, and methods. Clin Mol

Hepatol, 20: 327-337.

Koopmanschap MA, Rutten FF. (1996) A practical guide for calculating indirect

costs of disease. Pharmacoeconomics, 10: 460-466.

Marvel J, Vlahiotis A, Sainski-Nguyen A, Willson T, Kimball A. (2019) Disease

burden and cost of hidradenitis suppurativa: a retrospective examination of US

administrative claims data. BMJ Open, 9: ¢030579.

Patel KR, Rastogi S, Singam V, Lee HH, Amin AZ, Silverberg JI. (2019)

Association between hidradenitis suppurativa and hospitalization for psychiatric

disorders: a cross-sectional analysis of the National Inpatient Sample. Br J

Dermatol, 181: 275-281.

Yang EJ, Beck KM, Bhutani T, Feldman SR, Shi VY. (2019) Pharmacy costs of

systemic medications for hidradenitis suppurativa in the United States. J

Dermatolog Treat, 30: 519-521.

Ramos-Rodriguez AJ, Timerman D, Khan A, Bonomo L, Hunjan MK, Lemor A.

(2018) The in-hospital burden of hidradenitis suppurativa in patients with

inflammatory bowel disease: a decade nationwide analysis from 2004 to 2014. Int

J Dermatol, 57: 547-552.

Kirby JS, Miller JJ, Adams DR, Leslie D. (2014) Health care utilization patterns

and costs for patients with hidradenitis suppurativa. JAMA Dermatol, 150: 937-

944.

Jemec GB, Guerin A, Kaminsky M, Okun M, Sundaram M. (2016) What happens

after a single surgical intervention for hidradenitis suppurativa? A retrospective

claims-based analysis. J] Med Econ, 19: 710-717.

Mehdizadeh A, Rosella L, Alavi A, Sibbald G, Farzanfar D, Hazrati A, Vernich

L, Laporte A, Hu H, Bashash M. (2018) A Canadian Population-Based Cohort to

the Study Cost and Burden of Surgically Resected Hidradenitis Suppurativa. J

Cutan Med Surg, 22: 312-317.

Desai N, Shah P. (2017) High burden of hospital resource utilization in patients

with hidradenitis suppurativa in England: a retrospective cohort study using

hospital episode statistics. Br J Dermatol, 176: 1048-1055.

Gergely LH, Gaspar K, Brodszky V, Kinyé A, Szegedi A, Remenyik E, Kiss NF,

Bat6 A, Péntek M, Gulécsi L, Sardy M, Banvolgyi A, Wikonkal N, Rencz F.
58



107.

108.

109.

110.

111.

112.

113.

114.

115.

DOI:10.14753/SE.2022.2622

(2020) Validity of EQ-5D-5L, Skindex-16, DLQI and DLQI-R in patients with
hidradenitis suppurativa. J Eur Acad Dermatol Venereol 34: 2584-2592.

Géaspar K, Hunor Gergely L, Jenei B, Wikonkal N, Kinyo A, Szegedi A,
Remenyik E,Kiss N, Jin X, Sardy M, Beretzky Z, Péntek M, Gulécsi L, Banvolgyi
A, Brodszky V, Rencz F. (2021) Resource utilization, work productivity and costs
in patients with hidradenitis suppurativa: a cost-of-illness study. Expert Rev
Pharmacoecon Outcomes Res, doi:10.1080/14737167.2021.1895753: 1-10.
Rencz F, Poor AK, Pentek M, Hollo P, Karpati S, Gulacsi L, Szegedi A, Remenyik
E, Hidvegi B, Herszenyi K, Jokai H, Beretzky Z, Brodszky V. (2018) A detailed
analysis of 'not relevant' responses on the DLQI in psoriasis: potential biases in
treatment decisions. J Eur Acad Dermatol Venereol, 32: 783-790.

Hongbo Y, Thomas CL, Harrison MA, Salek MS, Finlay AY. (2005) Translating
the science of quality of life into practice: What do dermatology life quality index
scores mean? J Invest Dermatol, 125: 659-664.

Buchholz I, Janssen MF, Kohlmann T, Feng YS. (2018) A Systematic Review of
Studies Comparing the Measurement Properties of the Three-Level and Five-
Level Versions of the EQ-5D. Pharmacoeconomics, 36: 645-661.

Delany E, Gormley G, Hughes R, McCarthy S, Kirthi S, Markham T, Tobin AM,
Murphy M, Kirby B. (2018) A cross-sectional epidemiological study of
hidradenitis suppurativa in an Irish population (SHIP). J Eur Acad Dermatol
Venereol, 32: 467-473.

Kluger N, Ranta M, Serlachius M. (2017) The Burden of Hidradenitis Suppurativa
in a Cohort of Patients in Southern Finland: A Pilot Study. Skin Appendage
Disord, 3: 20-27.

Jargensen AR, Holm JG, Ghazanfar MN, Yao Y, Ring HC, Thomsen SF. (2020)
Factors affecting quality of life in patients with hidradenitis suppurativa. Arch
Dermatol Res, 312: 427-436.

Alavi A, Anooshirvani N, Kim WB, Coutts P, Sibbald RG. (2015) Quality-of-life
impairment in patients with hidradenitis suppurativa: a Canadian study. Am J Clin
Dermatol, 16: 61-65.

Onderdijk AJ, van der Zee HH, Esmann S, Lophaven S, Dufour DN, Jemec GB,
Boer J. (2013) Depression in patients with hidradenitis suppurativa. J Eur Acad
Dermatol Venereol, 27: 473-478.

59



116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

DOI:10.14753/SE.2022.2622

Katoulis AC, Liakou Al, Rotsiamis N, Bonovas S, Bozi E, Rallis E, Christodoulou
C, Rigopoulos D. (2017) Descriptive Epidemiology of Hidradenitis Suppurativa
in Greece: A Study of 152 Cases. Skin Appendage Disord, 3: 197-201.

Rondags A, van Straalen KR, van Hasselt JR, Janse IC, Ardon CB, Vossen A,
Prens EP, van der Zee HH, Horvath B. (2019) Correlation of the refined Hurley
classification for hidradenitis suppurativa with patient-reported quality of life and
objective disease severity assessment. Br J Dermatol, 180: 1214-1220.

Rencz F, Gulacsi L, Drummond M, Golicki D, Prevolnik Rupel V, Simon J, Stolk
EA, Brodszky V, Baji P, Zavada J, Petrova G, Rotar A, Pentek M. (2016) EQ-5D
in Central and Eastern Europe: 2000-2015. Qual Life Res, 25: 2693-2710.
Ingram JR, Burton T. (2017) NICE approval of adalimumab for moderate-to-
severe hidradenitis suppurativa: the end of the beginning for hidradenitis
suppurativa therapeutics? Br J Dermatol, 176: 281-282.

Finlay AY, Khan GK. (1994) Dermatology Life Quality Index (DLQI)--a simple
practical measure for routine clinical use. Clin Exp Dermatol, 19: 210-216.
Singh RK, Finlay AY. (2020) Dermatology Life Quality Index use in skin disease
guidelines and registries worldwide. J Eur Acad Dermatol Venereol, 34: e822-
e824.

Rencz F, Brodszky V, Gulacsi L, Golicki D, Ruzsa G, Pickard AS, Law EH,
Péntek M. (2020) Parallel Valuation of the EQ-5D-3L and EQ-5D-5L by Time
Trade-Off in Hungary. Value Health, 23: 1235-1245.

Rencz F, Mitev AZ, Szabo A, Beretzky Z, Poor AK, Holl6 P, Wikonkal N, Sardy
M, Karpati S, Szegedi A, Remenyik E, Brodszky V. (2021) A Rasch model
analysis of two interpretations of 'not relevant' responses on the Dermatology Life
Quality Index (DLQI). Qual Life Res, doi:10.1007/s11136-021-02803-7.

Rencz F, Gulacsi L, Pentek M, Szegedi A, Remenyik E, Bata-Csorgo Z, Bali G,
Hidvegi B, Tamasi B, Poor AK, Hajdu K, Hollo P, Kinyo A, Sardy M, Brodszky
V. (2020) DLQI-R scoring improves the discriminatory power of the
Dermatology Life Quality Index in patients with psoriasis, pemphigus and
morphea. Br J Dermatol, 182: 1167-1175.

Barbieri JS, Chiesa Fuxench ZC, Shin DB, Takeshita J. (2021) Frequency and
influence of "not relevant" responses on the Dermatology Life Quality Index

among adults with atopic dermatitis. Qual Life Res, 30: 1705-1713.
60



126.

127.

128.

129.

130.

131.

132.

133.

134.

DOI:10.14753/SE.2022.2622

Gupta V, Taneja N, Sati HC, Sreenivas V, Ramam M. (2021) Evaluation of 'not
relevant' responses on the Dermatology Life Quality Index (DLQI) and the DLQI-
R scoring modification among Indian patients with vitiligo. Br J Dermatol, 184:
168-169.

Wolkenstein P, Loundou A, Barrau K, Auquier P, Revuz J. (2007) Quality of life
impairment in hidradenitis suppurativa: a study of 61 cases. ] Am Acad Dermatol,
56: 621-623.

Zouboulis CC, Bechara FG, Dickinson-Blok JL, Gulliver W, Horvath B, Hughes
R, Kimball AB, Kirby B, Martorell A, Podda M, Prens EP, Ring HC, Tzellos T,
van der Zee HH, van Straalen KR, Vossen A, Jemec GBE. (2019) Hidradenitis
suppurativa/acne inversa: a practical framework for treatment optimization -
systematic review and recommendations from the HS ALLIANCE working
group. J Eur Acad Dermatol Venereol, 33: 19-31.

Zouboulis CC, Okun MM, Prens EP, Gniadecki R, Foley PA, Lynde C, Weisman
J, Gu'Y, Williams DA, Jemec GBE. (2019) Long-term adalimumab efficacy in
patients with moderate-to-severe hidradenitis suppurativa/acne inversa: 3-year
results of a phase 3 open-label extension study. J] Am Acad Dermatol, 80: 60-
69.e62.

Feldman SR, Burudpakdee C, Gala S, Nanavaty M, Mallya UG. (2014) The
economic burden of psoriasis: a systematic literature review. Expert Rev
Pharmacoecon Outcomes Res, 14: 685-705.

Politiek K, Oosterhaven JA, Vermeulen KM, Schuttelaar ML. (2016) Systematic
review of cost-of-illness studies in hand eczema. Contact Dermatitis, 75: 67-76.
Krensel M, Schafer I, Augustin M. (2019) Cost-of-illness of melanoma in Europe
- a systematic review of the published literature. J] Eur Acad Dermatol Venereol,
33: 504-510.

Brodszky V, Tamasi B, Hajdu K, Pentek M, Szegedi A, Sardy M, Bata-Csorgo Z,
Kinyo A, Gulacsi L, Rencz F. (2020) Disease burden of patients with pemphigus
from a societal perspective. Expert Rev Pharmacoecon Outcomes Res,
doi:10.1080/14737167.2020.1722104: 1-9.

Tappenden P, Carroll C, Stevens JW, Rawdin A, Grimm S, Clowes M,
Kaltenthaler E, Ingram JR, Collier F, Ghazavi M. (2017) Adalimumab for

Treating Moderate-to-Severe Hidradenitis Suppurativa: An Evidence Review

61



135.

136.

137.

138.

139.

140.

141.

142.

143.

DOI:10.14753/SE.2022.2622

Group Perspective of a NICE Single Technology Appraisal. Pharmacoeconomics,
35: 805-815.

Argyropoulou M, Kanni T, Kyprianou M, Melachroinopoulos N, Giamarellos-
Bourboulis EJ. (2019) Cost-savings of adalimumab in hidradenitis suppurativa: a
retrospective analysis of a real-world cohort. Br J Dermatol, 180: 1161-1168.
Balogh O, Brodszky V, Gulacsi L, Heredi E, Herszenyi K, Jokai H, Karpati S,
Baji P, Remenyik E, Szegedi A, Hollo P. (2014) Cost-of-illness in patients with
moderate to severe psoriasis: a cross-sectional survey in Hungarian
dermatological centres. Eur J Health Econ, 15 Suppl 1: S101-109.

Jungen D, Augustin M, Langenbruch A, Zander N, Reich K, Stromer K, Thaci D,
Purwins S, Radtke M, Gutknecht M. (2018) Cost-of-illness of psoriasis - results
of a German cross-sectional study. J Eur Acad Dermatol Venereol, 32: 174-180.
Polistena B, Calzavara-Pinton P, Altomare G, Berardesca E, Girolomoni G,
Martini P, Peserico A, Puglisi Guerra A, Spandonaro F, Vena Gino A, Chimenti
S, Ayala F. (2015) The impact of biologic therapy in chronic plaque psoriasis from
a societal perspective: an analysis based on Italian actual clinical practice. J Eur
Acad Dermatol Venereol, 29: 2411-2416.

Tzellos T, Yang H, Mu F, Calimlim B, Signorovitch J. (2019) Impact of
hidradenitis suppurativa on work loss, indirect costs and income. Br J Dermatol,
181: 147-154.

Matusiak L, Bieniek A, Szepietowski JC. (2010) Hidradenitis suppurativa
markedly decreases quality of life and professional activity. J Am Acad Dermatol,
62: 706-708, 708.e701.

Wlodarek K, Glowaczewska A, Matusiak L, Szepietowski JC. (2020)
Psychosocial burden of Hidradenitis Suppurativa patients' partners. J Eur Acad
Dermatol Venereol, 34: 1822-1827.

Chen WT, Chi CC. (2019) Association of Hidradenitis Suppurativa With
Inflammatory Bowel Disease: A Systematic Review and Meta-analysis. JAMA
Dermatol, 155: 1022-1027.

Phan K, Tatian A, Woods J, Cains G, Frew JW. (2020) Prevalence of
inflammatory bowel disease (IBD) in hidradenitis suppurativa (HS): systematic

review and adjusted meta-analysis. Int J Dermatol, 59: 221-228.

62



144.

145.

146.

147.

148.

149.

150.

151.

DOI:10.14753/SE.2022.2622

Prens EP, Lugo-Somolinos AM, Paller AS, Kerdel F, Duan Y, Teixeira HD,
Longcore M, Kimball AB. (2020) Baseline Characteristics from UNITE: An
Observational, International, Multicentre Registry to Evaluate Hidradenitis
Suppurativa (Acne Inversa) in Clinical Practice. Am J Clin Dermatol, 21: 579-
590.

Kimball AB, Crowley JJ, Papp K, Calimlim B, Duan Y, Fleischer AB, Sobell J.
(2020) Baseline patient-reported outcomes from UNITE: an observational,
international, multicentre registry to evaluate hidradenitis suppurativa in clinical
practice. J Eur Acad Dermatol Venereol, 34: 1302-1308.

Bettoli V, Cazzaniga S, Scuderi V, Zedde P, Di Landro A, Naldi L. (2019)
Hidradenitis suppurativa epidemiology: from the first Italian registry in 2009 to
the most recent epidemiology updates - Italian Registry Hidradenitis Suppurativa
project 2. J Eur Acad Dermatol Venereol, 33 Suppl 6: 4-6.

Grimstad O, Tzellos T, Dufour DN, Bremnes O, Skoie IM, Snekvik I, Jarnaess E,
Kyrgidis A, Ingvarsson G. (2019) Evaluation of medical and surgical treatments
for hidradenitis suppurativa using real-life data from the Scandinavian registry
(HISREG). J Eur Acad Dermatol Venereol, 33: 1164-1171.

Goldburg SR, Strober BE, Payette MJ. (2019) Part I. Hidradenitis Suppurativa:
Epidemiology, clinical presentation, and pathogenesis. J] Am Acad Dermatol, 82:
1045-1058.

Chiricozzi A, Bettoli V, De Pita O, Dini V, Fabbrocini G, Monfrecola G,
Musumeci ML, Parodi A, Sampogna F, Pennella A, Buzzulini F, Gualberti G, di
Luzio Paparatti U, Atzori L. (2019) HIDRAdisk: an innovative visual tool to
assess the burden of hidradenitis suppurativa. J Eur Acad Dermatol Venereol, 33:
€24-e26.

Kirby JS, Thorlacius L, Villumsen B, Ingram JR, Garg A, Christensen KB, Butt
M, Esmann S, Tan J, Jemec GBE. (2019) The Hidradenitis Suppurativa Quality
of Life (HiSQOL) score: development and validation of a measure for clinical
trials. Br J Dermatol, doi:10.1111/bjd.18692.

Pinard J, Vleugels RA, Joyce C, Merola JF, Patel M. (2018) Hidradenitis
suppurativa burden of disease tool: Pilot testing of a disease-specific quality of

life questionnaire. ] Am Acad Dermatol, 78: 215-217.e212.

63



DOI:10.14753/SE.2022.2622

152. Sisic M, Kirby JS, Boyal S, Plant L, McLellan C, Tan J. (2017) Development of
a Quality-of-Life Measure for Hidradenitis Suppurativa. J] Cutan Med Surg, 21:
152-155.

64



DOI:10.14753/SE.2022.2622

8 Bibliography of the candidate’s publications

8.1

8.2

Publications related to this dissertation
Gergely LH, Gaspar K, Brodszky V, Kiny6 A, Szegedi A, Remenyik E, Kiss NF,

Baté A, Péntek M, Gulécsi L, Sardy M, Banvolgyi A, Wikonkal N, Rencz F.
(2020) Validity of EQ-5D-5L, Skindex-16, DLQI and DLQI-R in patients with
hidradenitis suppurativa. J] Eur Acad Dermatol Venereol 34: 2584-2592.

IF: 6,166

Gaspar K, Hunor Gergely L, Jenei B, Wikonkdl N, Kinyo A, Szegedi A,
Remenyik E,Kiss N, Jin X, Sardy M, Beretzky Z, Péntek M, Gulécsi L, Banvolgyi
A, Brodszky V, Rencz F. (2021) Resource utilization, work productivity and costs
in patients with hidradenitis suppurativa: a cost-of-illness study. Expert Rev
Pharmacoecon Outcomes Res, doi:10.1080/14737167.2021.1895753: 1-10.

IF: 2,217

Rencz F, Gergely HL,, Wikonkal N, Gaspar K, Pentek M, Gulacsi L, Tamasi B,
Poor AK, Kinyo A, Bali G, Hidvegi B, Sardy M, Hajdu K, Szegedi A, Remenyik
E, Bata-Csorgo Z, Hollo P, Baji P, Brodszky V. (2020 ) Dermatology Life Quality
Index (DLQI) score bands are applicable to DLQI-Relevant (DLQI-R) scoring. J
Eur Acad Dermatol Venereol 34: 9 pp. e484-e486. (2020)

Publications not related to this dissertation

Bato A, Brodszky V, Gergely LH, Gaspar K, Wikonkal N, Kinyo A, Szabo A,
Beretzky Z, Szegedi A, Remenyik E, Kiss N, Sardy M, Rencz F. (2021) The
measurement performance of the EQ-5D-5L versus EQ-5D-3L in patients with
hidradenitis suppurativa. Qual Life Res, 30: 1477-1490. 1F:4,147

Gergely, L. H., Mihalik, N., & Sardy, M. (2017). A bér mikrobiom szerepe
atopias dermatitisben. BORGYOGYASZATI ES VENEROLOGIAI SZEMLE,
93(5), 202-208. http://doi.org/10.7188/bvsz.2017.93.5.2

65



DOI:10.14753/SE.2022.2622

9 Acknowledgments

I would like to thank Prof. Dr. Norbert Wikonkal for supporting and starting my research
and Prof. Miklos Sardy for completing my doctoral dissertation as an employee of the
clinic he leads. I would like to thank my supervisor, Dr. Fanni Rencz, who, without
regretting time and energy and with endless patience, provided immeasurable help in
preparing the dissertation and on the way to it. I am grateful to Prof. Dr. Valentin
Brodszky, head of the Department of Health Economics at the Corvinus University of
Budapest. I would like to thank the colleagues of the university dermatology clinics, Prof.
Dr. Andrea Szegedi, Dr. Krisztian Gaspar, and Dr. Agnes Kiny6, for their help in
collecting the questionnaire data. Finally, I am grateful to all my direct colleagues, Dr.
Andras Banvolgyi, Dr. Norbert Kiss, and Dr. Kende Ldrincz, who helped with the data

collection.

66



	List of abbreviations
	1 Introduction
	1.1 Hidradenitis suppurativa
	1.1.1 Definition, classification, symptoms
	1.1.2 Epidemiology
	1.1.3 Pathophysiology
	1.1.4 Treatment
	1.1.4.1 General measures (prevention, lifestyle changes, wound care and pain management)
	1.1.4.2 Topical and intralesional therapies
	1.1.4.3 Systemic Therapies
	1.1.4.3.1 Antibiotics
	1.1.4.3.2 Biologics
	1.1.4.3.3 Corticosteroids
	1.1.4.3.4 Retinoids

	1.1.4.4 Surgery


	1.2 Burden of disease
	1.3 Health-related quality of life in HS
	1.4 Healthcare costs in HS

	2 Objectives
	2.1 Health status and HRQoL
	2.2 Cost-of-illness

	3 Results
	3.1 Patient characteristics
	3.2 Disease severity scores
	3.3 Health-related quality of life scores
	3.4 Ceiling or floor effects
	3.5 Convergent validity
	3.6 Known-groups validity
	3.7 Predictors of HRQoL in HS
	3.8 Resource utilization
	3.9 Cost-of-illness results
	3.10 Predictors of costs

	4 Discussion
	4.1 Health-related quality of life
	4.2 Cost-of-illness
	4.3 Strengths and limitations
	4.4 New findings from this thesis

	5 Conclusions
	6 Summary
	7 References
	8 Bibliography of the candidate’s publications
	8.1 Publications related to this dissertation
	8.2 Publications not related to this dissertation

	9 Acknowledgments



