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Purpose: Hidradenitis suppurativa (HS) is an inflammatory skin disease characterized by recurrent or chronic painful and suppurating
lesions in the apocrine gland-bearing regions. The lack of knowledge about HS and its extremely heterogeneous clinical presentation,
in terms of both lesion appearance and sites of involvement, frequently delay its diagnosis for several years. Objectives: in this study,
using the latent class analysis, it was demonstrated that severity of HS could be evaluated not only with clinical or surgical
characteristics but also with gender specificities.

Patients and Methods: Clinical and sociodemographic data of HS patients were retrospectively analysed with the latent class
method in order to create a classification tool of disease severity.

Results: From the study of 1428 HS patients (544 men and 884 women), two classification models, depending on gender, were developed.
Each classification model was composed of three distinct latent classes clearly identified and defined from mild-to-severe cases of HS. These
classification models of HS severity were not distorted by patient ages and were coherent with Hurley stages but were more clinically precise.
Conclusion: In this study, a convenient classification tool, useful for facilitating decision support in routine practice, has been
developed. This tool could be used to define clinical subgroups within a study population.

Keywords: hidradenitis suppurativa, classification, severity, latent class, Hurley stage

Introduction

Hidradenitis suppurativa (HS) concerning 0.10% of population, is an uncommon but not rare inflammatory skin disease,'
characterized by recurrent or chronic painful and suppurating lesions in the apocrine gland-bearing regions.” The lack of
knowledge about HS and its extremely heterogeneous clinical presentation, in terms of both lesion appearance and sites
of involvement, frequently delay its diagnosis for several years.?

Considerable variability occurs in disease severity. As described by Ingram et al,* many instruments were used to evaluate HS
severity in randomized controlled trials (RCTs).* In 12 RCTs included in an HS Cochrane review,” 30 outcome measure
instruments were described; HS severity can be assessed by lesion count, physician’s global assessment, or patient’s global
assessment using different tools alone or combined, which may be completed by ultrasound exams®”* (Supplementary Material 1).

Heterogeneity is a hindrance for HS research and will become an increasing problem if an outcome consensus process is not
undertaken soon. More recently, Canoui-Poitrine et al® described an empirical classification of HS severity based on clinical
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variables and using a latent class (LC) method. Their results indicated the existence of three classes with clinical coherence.®
However, these tools do not include all disease aspects (clinical presentation, evolution, comorbidities, and response to treatment)
or patients’ characteristics such as gender. Another important question would be whether there are predictors of severe disease that
might justify early treatment to arrest disease progression, to prevent subsequent scarring and increase quality of life. Therefore,
the ability to classify HS severity is an essential step towards conducting studies aimed at elucidating the etiology of HS, and at
developing effective treatments and personalized therapy.

Given the heterogeneity of HS, it was hypothesized that underlying subclasses could be identified based on patient
characteristics (gender, socio-demographic data, medical history, risk factors and hormonal influence). The aim of this
study is to build a classification scheme based on clinical presentation, risk factors, treatment, and hormonal description
to evaluate the severity of HS using the LC method.

Patients and Methods
Study Design and Data Collection

EpiVer was a prospective international multicentre cohort study conducted by an international network of 150 physicians involved
in the management of HS, “ResoVerneuil” (Dermatologists, general surgeons, infectiologists, and geneticists). It included all
consecutive patients with HS seen in consultations by Reso Verneuil members from 2016 to 2017. Anonymously recorded clinical
examination data was collected using standardized case report forms (CRF) (Supplementary Material 2) for all HS patients who

agreed to participate. According to the French law, this study requires the information of the patient and the collection of non-
opposition to the treatment of his health data. In our study, this process was respected.

Statistical Analysis
The management and statistical analysis of the data was performed using SAS software (Version 9.4, SAS Institute,
North Carolina USA). The risk of the first species (o) was fixed at 0.05.

Latent Class Analysis
The latent class method required a limited number of variables.” The CRF contained 40 questions (Supplementary Material 2),

and none of them could be integrated into the model. Thus, selection and aggregation of variables to create 12 items was made and
validated by the opinions of HS experts (based on factors associated with the disease and literature) and the actual impact of the
variable on the disease was considered (cardiovascular history, other history, family history of HS, other family history, BMI,
psychotropic, therapy and duration of treatment, number of attacks and multiple treatment, scores, pregnancy, menopause and
contraception and hormonal influence). Among these 12 items, other history and other family history were excluded because of
low impact on disease severity. For the model of male subjects, 7 items were selected, and 10 items were selected for the model of
female subjects (Tables 1 and 2). Compared to the model of male subjects, the model of female subjects included the addition of
hormonal data. The two models were generated separately using the SAS 9.4 LCA procedure. The missing data was handled as
randomly missing (Missing At Random [MAR]). Latent classes were identified as “Mild”, “Moderate” and “Severe” for both
models, following HS expert analyses of modalities associated, clinical characteristics of population, in line with the literature and
the clinical practice.

Definition of Latent Class for Both Models

The selection of the modalities, defining the latent class, was made by comparing the probability that each modality had
of appearing in each of the different classes. When the modality was sufficiently discriminating, for one class compared
to the others, it was selected (Figures 1 and 2).

Model Validation

The internal and external validation was made by comparisons of age and Hurley stage distribution in clusters defined by
the LC method. These analyses were conducted to assess the reliability and the added value of the model.
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Table | Conditional Probabilities of Baseline Characteristics Based on Latent Class Model Defined from 544

Hidradenitis Suppurativa (HS)

Men Patients with

Mild (LCmi) Moderate (LCmo) Severe (LCse)
% (£SD) % (£SD) % (£SD)
Probability of membership in each class 28.02 (+2.99) 51.79 (£5.32) 20.18 (+6.58)
Conditional probabilities of*:
Modalities Modalities Prevalence of Mild Moderate Severe
number indicators among (LCmi) (LCmo) (LCse)
the 544 men N(%) % (£SD) % (£SD) % (£SD)
Cardiovascular history
| High blood pressure or stroke or transient ischemic 78 (14.34) 8.31 (+4.06) 0.00 (+0.00) 59.50 (+18.30)
attacks or angina and myocardial infarction or
dyslipidemia or diabetes or type 2 diabetes
2 No cardiovascular history 466 (85.66) 91.69 (+4.06) 100.00 (£0) 40.50 (+18.30)
Family history of HS
| Yes 116 (21.32) 12.44 (£3.25) 21.35 (+3.08) 33.79 (+6.01)
2 No 427 (78.49) 87.56 (+3.25) 78.65 (+3.08) 66.21 (+6.01)
BMI
| No obesity 401 (73.71) 82.66 (+4.47) 82.88 (+4.36) 4275 (£6.43)
2 Obesity 136 (25) 17.34 (£4.47) 17.12 (+4.36) 57.25 (£6.43)
Psychotropic
| Non-smoker (no cigarette or cannabis) 117 (21.50) 24.33 (+3.73) 23.67 (+2.82) 12.26 (£5.27)
2 ] 0-5[cigarette packets per year or]0-0.2[cannabis joint | 45 (8.27) 8.98 (+2.46) 7.86 (£1.71) 8.42 (£3.34)
per day
3 At least 5 cigarette packets per year or at least 0.2 381 (70.04) 66.69 (+4.06) 68.47 (+3.14) 79.32 (+5.76)
cannabis joint per day
Therapy and duration of treatment
| No antibiotic combination (2 or 3 antibiotics together) | 310 (56.98) 81.51 (+4.05) 50.08 (+3.28) 40.65 (£6.61)
or treatment during less than 3 months
2 Antibiotic combination (2 or 3 antibiotics together) or | 234 (43.01) 18.49 (+4.05) 49.92 (£3.28) 59.35 (x6.61)
treatment during more than 3 months
Number of attacks and multiple treatment
| More of 2 treatment modalities (medical or chirurgical | 366 (67.28) 0.01 (£0.82) 100.00 (+0.00) 76.71 (+8.50)
treatment) or number of affected areas > 3
2 Less of than 2 treatment modalities (medical or 178 (32.72) 99.99 (+0.82) 0.00 (+0.00) 23.29 (+8.50)
chirurgical treatment) and number of affected areas <
3
Scores
| EVA <6 and DLQI <I 1 139 (25.55) 35.83 (+4.27) 24.82 (+2.88) 22.35 (+5.67)
2 EVA 2 6 or DLQI 2 |1 368 (67.65) 64.17 (£4.27) 75.18 (+2.88) 77.65 (£5.67)

Note: *Probability of each indicator among patients of this class
Abbreviations: HS, hidradenitis suppurativa; LC, latent class; BMI, Body Mass Index; EVA, the analogue visual scale; DLQI, Dermatology Life Quality Index.
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Table 2 Conditional Probabilities of Baseline Characteristics Based on Latent Class Model Defined from 884 Women Patients with
Hidradenitis Suppurativa (HS)

Mild Moderate | Severe
(LCmi) (LCmo) (LCse)
% %(£SD) %
(xSD) (xSD)
Probability of membership in each class 3443 36.10 29.47

(£4.83) (£5.36) (£5.34)

Conditional probabilities of*:

Modalities Modalities Prevalence of Mild Moderate | Severe

number indicators among (LCmi) (LCmo) (LCse)
the 884 women % %(xSD) %

N (%) (*SD) (xSD)

CARDIOVASCULAR HISTORY

| High blood pressure or stroke or transient ischemic attacks or 136 (15.38) 6.62 18.71 21.56
angina and myocardial infarction or dyslipidemia or diabetes or (+1.88) (+2.82) (£3.04)
type 2 diabetes

2 No cardiovascular history 748 (84.61) 93.38 81.29 78.44
(£1.88) (£2.82) (£3.04)

FAMILY HISTORY OF HS

| Yes 237 (26.80) 22.92 26.36 32.00
(£2.87) (£3.40) (£3.46)
2 No 646 (73.08) 77.08 73.64 68.00
(£2.87) (£3.40) (£3.46)
BMI
| No obesity 589 (66.63) 76.73 67.85 55.48
(£2.97) (£3.53) (£3.76)
2 Obesity 287 (32.47) 23.27 32.15 44.52
(£2.97) (£3.53) (£3.76)
PSYCHOTROPIC
| Non-smoker (no cigarette or hashish) 308 (34.84) 46.54 27.57 30.19
(£3.44) (+4.03) (+4.12)
2 ] 0-5 [cigarette packets per year or] 0-0.2 [cannabis joint per day 92 (10.41) 19.28 6.92 4.34
(£2.63) (%1.76) #1.71)
3 At least 5 cigarette packets per year or at least 0.2 cannabis joint 483 (54.64) 34.18 6551 65.47
per day (£3.65) (+4.63) (x4.13)

THERAPY AND DURATION OF TREATMENT

| No antibiotic combination (2 or 3 antibiotics together) or 455 (51.47) 62.58 78.76 5.18
treatment during less than 3 months (+4.03) (£3.52) (£12.25)

2 Antibiotic combination (2 or 3 antibiotics together) or treatment 428 (41.42) 37.42 21.24 94.82
during more than 3 months (+4.03) (£3.52) (£12.25)

NUMBER OF ATTACKS AND MULTIPLE TREATMENT

(Continued)
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Table 2 (Continued).

Mild Moderate Severe
(LCmi) (LCmo) (LCse)

% %(£SD) %
(£SD) (£SD)
1 More of 2 treatment modalities (medical or chirurgical 555 (62.78) 47.79 46.75 99.94
treatment) or number of affected areas > 3 (+4.04) (£6.93) (+0.40)
2 Less of than 2 treatment modalities (medical or chirurgical 329 (37.22) 52.21 53.25 0.06
treatment) and number of affected areas < 3 (+4.04) (£6.93) (+0.40)
SCORES
| EVA<6 and DLQI<I | 201 (22.74) 26.73 26.45 17.08
(£3.00) (£3.13) (£3.03)
2 EVA 2 6 or DLQI 2 |1 642 (72.62) 73.27 73.55 82.92

(£3.00) (#3.13) (£3.03)

PREGNANCY HISTORY

I Yes 463 (52.37) 2.77 89.78 64.52
(£9.47) (#4.91) (#4.79)

2 No 421 (47.62) 97.23 10.22 35.48
(#947) | (x491) (£4.79)

MENOPAUSE AND CONTRACEPTION

1 Menopausal 66 (7.47) 0.01 11.09 12.49
(£0.13) (£2.33) (£2.43)

2 Non-menopausal without contraception 355 (40.16) 48.38 38.27 35.85
(£3.33) (£3.40) (£3.90)

3 Non-menopausal with contraception 443 (50.11) 51.61 50.64 51.66
(£3.33) (£3.27) (£3.95)

HORMONAL INFLUENCE

| At least one aggravation 401 (45.36) 30.70 56.43 57.56
(£3.50) (+4.00) (£3.80)

2 No aggravation 435 (49.21) 69.30 4357 42.44
(£3.50) (£4.00) (+3.80)

Note: *Probability of each indicator among patients of this class.
Abbreviations: HS, hidradenitis suppurativa; LC, latent class; BMI, Body Mass Index; SD, standard deviation; EVA, the analogue visual scale; DLQI, Dermatology Life Quality
Index.

Results

Study Population
Between March 2016 and May 2017, 1428 consecutive HS patients were included in this study: 544 men and 884 women
with a mean age of 33.5 (SD + 11.31) years; 33 (+ 11.29) years for men and 31 (£ 11.31) years for women. Among them,
76.7% were smokers, 65.7% of the studied population had HS disease since less than fifteen years, and the mean age for
the diagnosis was 29.1 years old ( 9.95). Of the subjects, 43.70% matched Hurley stage I, 39.85% Hurley stage II, and
15.76% Hurley stage I1I (0.70%, 10 patients could not be classified).

Two different models based on gender-specificities and using latent class analysis were created.
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Figure | Probability of modalities numbers | (A), 2 (B) and 3 (C) (defined in Table |) for each item depending on latent class for the male subject’s model.
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Figure 2 Probability of modalities numbers | (A), 2 (B) and 3 (C) (defined in Table 2) for each item depending on latent class for the female subject’s model.
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Model for the Male Subjects
Three classes ordering HS patients according to disease severity were defined: mild (LCmi), moderate (LCmo), and
severe (LCse) HS (Table 1).

Among the 544 male patients, the probabilities a priori of belonging to the LCmi, LCmo, and LCse classes were
28.0%, 51.8%, and 20.2%, respectively.

Many differences were clearly identified between these three classes. LCse patients presented a higher probability of
cardiovascular history than LCmo and LCmi patients (59.50% vs 0.0% and 8.31%, respectively) (Table 1). The family
history probability of HS increased from the LCmi to the LCmo class and from the LCmo to the LCse class (12.44%,
21.35%, and 33.79%, respectively). Obesity was more present in LCse patients (57.25%) than in LCmi and LCmo
patients (17.34% and 17.12% respectively). LCse patients had a higher probability of being smokers than LCmi and
LCmo patients (79.32% +5.76%, 66.69% +4.06%, and 68.47% +3.14%, respectively). In LCse and LCmo classes, the
probability of having a heavy or long treatment (Antibiotic combination (2 or 3 antibiotics together) or treatment duration
<3 months) was higher than in the LCmi class (49.92%, 59.35% vs 18.49%, respectively). The impact of HS (Analogical
visual scale (EVA) or Dermatology life quality index (DLQI) high score (>6 or >11 respectively)) was higher for patients
from the LCse and LCmo classes than for patients from the LCmi class (75.18%, 77.65% vs 64.17% respectively).
Similarly, the number of affected areas and treatments was higher in the LCse and LCmo classes than in the LCmi class
(100%, 76.71% vs 0.01% respectively) (Table 1).

To summarize (Figure 1), latent classes identified by the algorithm for HS severity classification of the male
population could be defined by:

LCmi: Mild HS

e No previous cardiovascular history (91.69%),
No obesity (82.66%),
No antibiotic combination (2 or 3 antibiotics together), or treatment duration <3 months (81.51%),

Less than 2 treatment modalities (medical or surgical treatment), and number of affected areas <3 (99.99%).
LCmo: Moderate HS

e No previous cardiovascular disease history (100%),
e No obesity (82.88%),
e More than 2 treatment modalities (medical or surgical treatment), or number of affected areas >3 (100%).

LCse: Severe HS

e Cardiovascular history (59.50%),
e More than 2 treatment modalities (medical or chirurgical treatment), or number of affected areas >3 (76.71%).

Model for the Women (Table 2)
Three classes were established to characterize HS severity in women population: mild (LCmi), moderate (LCmo), and
severe (LCse) HS. Among the 884 women, the probabilities a priori of belonging to the LCmi, LCmo, and LCse classes
were 34.4%, 36.1%, and 29.5%, respectively.

Unlike in the model for the male subjects, cardiovascular and family histories were not selected to define disease
severity (Table 2). LCse and LCmo patients had a higher probability of presenting with risk factors (Obesity: 32.15%
(severe HS), 44.52% (moderate HS) vs 23.27% (mild HS), Smoker: 65.51% (severe HS), 65.47% (moderate HS) vs
34.18% (mild HS)), and a lower quality of life (a DLQI score > 11 and an EVA score >6:73.55% (severe HS), 82.92%
(moderate HS) vs 73.27% (mild HS)) than LCmi patients. LCse patients presented with a higher probability of having

heavy or long treatment (multiple treatments and number of affected areas > 3: 99.94% (severe HS) vs 46.75% (moderate
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HS) and 47.79% (mild HS), and antibiotic combination (2 or 3 antibiotics together) or treatment > 3 months: 94.82%
(severe HS) vs 37.42% (mild HS) or 21.24% (moderate HS)) along with more than 3 affected areas than the other classes.

In the model for female patients, hormonal influence, pregnancy, and menopause impact were analyzed. The LCse
and LCmo patients showed a higher probability of a previous pregnancy (64.52% and 89.78% respectively) or
menopause (12.49% and 11.09%, respectively) than LCmi patients (2.77% and 0.01%, respectively). In LCmo and
LCse patients, hormonal influence had a higher impact on the severity stage by at least one aggravation (HS during
pregnancy, after delivery, and in link with menopause or the menstrual cycle) than in LCmi patients (56.43% and 51.66%
vs 30.70%).

To summarize (Figure 2), latent classes identified by the algorithm for HS severity classification of the women
population could be defined by:

LCmi: Mild HS:

e Fewer smokers (46.54%),

e -No antibiotic combination (2 or 3 antibiotics together) or treatment duration <3 months (62.58%, but less than in
LCmo),

e With a history of pregnancy (97.23%),

¢ No aggravation due to hormonal influence (69.30%).

LCmo: Moderate HS:

Mostly smokers (65.51%),

No antibiotic combination (2 or 3 antibiotics together) or treatment duration <3 months (78.76%; but more than in
the LCmi class),

With a history of pregnancy (but more than LCse) (89.78%),

At least one aggravation due to hormonal influences (56.43%).

LCse: Severe HS:

Mostly smokers (65.47%),

With antibiotic combination (2 or 3 antibiotics together) or treatment duration >3 months (94.82%),
With a history of pregnancy (but less than LCmo) (64.52%),

At least one aggravation due to hormonal influences (57.56%),

More than 2 treatment modalities (medical or surgical treatment) or number of affected areas >3 (99.94%).

Validation

The mean age for the model of men patients was 32 years (min 13— max 63) in LCmi class, 33 years (min 10— max 67) in
LCmo class, and 45 years in LCse class (min 15-max 67) (p < 0.001). In the model of female subjects, the mean age was
26 years (min 9—max 51) in the LCmi class, 38 years (min 13— max 72) in the LCmo class, and 37 years (min 14-max
96) in the LCse class (p < 0.001) (Figure 3).

In this classification, Hurley stage distribution increased along with the HS severity, but it was not exactly the same
while remaining consistent. The majority of male patients with Hurley stage I were present in LCmi class (53.8%) and to
a lesser extent, in LCmo and LCse classes (33.9% and 23.5% respectively). Similarly, patients with Hurley stage 111 were
more prevalent in LCse class (36.8%) than in LCmo or LCmi classes (22.2% and 11.9% respectively) (p < 0.001)
(Figure 4).

Most female patients with Hurley stage I were present in LCmi class (60.1%) and, to a lesser extent, in LCse and
LCmo classes (52.7% and 28.8% respectively). Hurley stage III patients were more prevalent in LCse class (23.2%) than
in LCmo or LCmi classes (7.1% and 8.1% respectively) (p < 0.001) (Figure 4).
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Mean age

= Women ®Men

Figure 3 Mean age of men (p<0.001) and women (p<0.001) depending on HS severity classes.

A Hurley stage distribution for men
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B Hurley stage distribution for women
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Figure 4 Description of patients’ distribution in our models, depending on Hurley stage, for men (A) and women (B).
1100  hetesddoiorglioniancainsienss Clinical, Cosmetic and Investigational Dermatology 2022:15

DovePress


https://www.dovepress.com
https://www.dovepress.com

Dove Perrot et al

Patient’s Classification
The a posteriori probability belonging to each class is calculated with the following formula (See details on
Supplementary Material 3):

J R I(yj=r;
(. T s
c J R 1(y=r
ZC:I Ve H/’:l Hrj/:l pj,g,v;c /)

An Excel tool was developed and proposed to easily classify individuals into an HS severity class using patient

PL=c/Y=y)=

characteristics and based on calculations of a posteriori probability presented here (This tool is available from request
to the corresponding author).

Discussion

Exploitation of this large cohort of patients (n = 1428), composed of 544 men and 884 women, has enabled two
classification systems of HS severity to be created based on gender characteristics and using latent class analysis. The
results of this study demonstrate the existence and precise definition of three classes for each gender: LCmi, LCmo, and
LCse HS identified as mild, moderate, and severe HS. This severity classification makes clinical sense. Model validation
was performed by internal and external evaluation and proved that the models were not based on patient ages. The model
validation also proved that the models were coherent with the Hurley stages but were more precise because it considers
clinical, socio-demographic, lifestyle and gender aspects. Sartorius method was too complex to be used in an outpatient
context and to be used to validate this tool.

Baseline disease severity in each skin region is often measured using the Hurley staging system, which is relatively
insensitive to change. Although it successfully provides an overall staging of disease severity, it is lacking in detail;
indeed, it does not take into account treatment response and the other aspects of the disease.®> The Hurley staging system
is very useful for the overall classification of cases and may form the basis for the selection of appropriate treatment.
Among patients with HS who seek help from dermatologists, cases graded as Hurley II form the majority. Within this
group, there is a wide variety of clinical findings and symptoms.'® Other instruments are used to measure treatment
efficacy for HS disease, such as Canoui-Poitrine classification. These instruments are based on clinicopathological
characteristics and do not include gender specificities or lifestyle information.® As described before, several physician-
reported or patient-reported instruments are available in the literature. However, most have not undergone robust
validation®, and do not allow all disease specificities to be considered. Moreover, all classification systems made before
now have not used gender differentiation, despite HS being a predominantly female disease'. These tools need to be
combined to be more efficient in HS severity evaluation. Therefore, it is important to develop a more detailed scoring
system to evaluate HS severity.

The classification system in this study considers all factors could affect the disease severity. It details the impact of
gender characteristic specificities, comorbidities, and lifestyle on disease severity. This classification process confirmed
the starting hypothesis that men’s and women's HS severity need to be determined following different modalities. This
study showed that the variables influencing the severity of the disease vary among men and women. It should be noted
that the items included in the composition of the aggregated variables used for our classification have also been selected
by other authors. Sartorius et al described the impact that obesity and tobacco smoking'® have on HS severity. Their
results were in line with the results of this study, which show that obesity and smoking are associated with the LCse
class. Garg et al showed that HS was more prevalent among female patients than among male patients." The role of
hormones in HS remains unclear,'’ but the observation of premenstrual flares, female predominance, and improvement
during pregnancy suggest a hormonal/metabolic background.'? These results are also in line with the effect of menopause
on symptom attenuation that has been reported previously.'> The reported positive effects of antiandrogen therapy may
support the possibility that androgens play a negative role in HS.”'? However, a new study about the role of gender in HS
in a Korean population found the female-to-male ratio was 1:1.6. They described “a remarkable predisposition for HS
among males” and noted that this finding was contrary to the findings usually reported in European studies,'* but was in
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line with results shown in recent Japanese'> and Turkish studies.'® Two hypotheses based on genetic and environmental
factors were developed to explain “Asian” vs “European” difference. First, the discrepancies in gamma-secretase gene
mutations occurring between Asian and European studies could contribute to this difference, as they indicate a different
genetic background, and second, the divergent smoking habits in Eastern and Western countries could also be
a contributing factor.'” Obesity contributes significantly to HS pathogenesis; diabetes, dyslipidemia, the metabolic
syndrome, and polycystic ovarian syndrome are among the most common comorbidities.'* The model based on female
subjects which was established in this study confirmed this hypothesis by indicating a high probability of subjects having
a history of pregnancy and hormone influence in the LCmo and LCse classes.

The LC analysis is a powerful method for classifying patients with similar patterns. LC analysis allowed for the
determination of 3 clusters using Bayesian information and assigned each cluster of probabilities to the category of each
variable.'®

Data were collected prospectively from consecutive patients with a standardized CRF. Three classes of disease
severity were defined for each gender: mild, moderate, and severe HS. Internal and external validation, with age and
Hurley stage distribution, confirmed the reliability and the added value of the models. From a clinical point of view, it
was necessary to take many factors into consideration when assessing the severity of the disease. In this study, modalities
selected to describe latent classes were treated together, and it is the association of these different characteristics that
provide the disease severity level. These results show the coherence and the added value of the models created.

The main limitation of the latent class method is that this process requires a balance between the number of variables
to be used, their associated modalities, and the fineness of the classification. Multiple factors were considered during
variable aggregation. There was also a possible bias in the number of previous treatments. Patients included in this study
were predominantly outpatients; therefore, they had received fewer treatments than those patients who had attended
follow-up in a hospital setting. Finally, it was not possible a posteriori, from the CRF, to re-classify patients according to
the redefined Hurley. Similarly, we did not have the means to compare our results with the IHS4 score.

The lack of attention to HS research in the past means that there is still considerable room for improvement in this
area of health care, and recent findings have indicated that there is phenotypic heterogeneity within the disease
spectrum.l() Numerous scales and severity scores exist (Hurley, IHS4, HS-PGA, Hi-SCR, etc.) but they do not allow
to assess the overall burden and severity of HS. The therapeutic arsenal is bound to expand considerably in this
pathology. Defining the severity of the disease (in terms of therapeutic pathways, comorbidities, severity) will have
a definite impact on therapeutic decisions and highlighted the role of the Excel tool developed here. The HS classifica-
tions determined in this study should have many implications and may help establish homogenous subgroups of HS
patient populations that could be used for treatment selection and clinical randomized trials. This tool may contribute to
current practice by helping with the classification of HS patients.

Conclusion

The classification method used in this study has shown different prognostic factors depending on patient gender. Three
distinct levels of HS disease severity in male and female populations have been established. These classes are clearly
defined and identified from mild to severe. This study developed a convenient classification tool, which is useful for
facilitating decision support in routine practice. This tool could potentially assist with clinical testing by defining clinical
subgroups in a study population. It could also identify certain candidate classes for future specific treatments.
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