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Abstract
Background: Hidradenitis suppurativa (HS) is a chronic, inflammatory, neutro-
philic skin disease associated with a considerable clinical burden. In more severe 
disease, subepidermal draining tunnels may form.
Objectives: To characterize the clinical profile of patients with moderate–severe HS 
with and without draining tunnels, and the clinical and health-related quality of life 
(HR-QoL) burden of draining tunnels.
Methods: Data were drawn from the Adelphi HS Disease Specific Programme™, a 
cross-sectional survey with retrospective data collection, across the United States, 
France, Germany, Italy, Spain and the United Kingdom between November 2020 and 
April 2021. Patients were aged ≥10 years and had HS. Clinical outcomes, recorded by 
physicians, comprised patient demographics and HS characteristics, symptoms and 
treatment. HR-QoL measures included patient and physician survey questions, and 
validated HR-QoL instruments.
Results: Of the 580 patients with moderate–severe HS, 46% had draining tunnels. 
Patients with draining tunnels had more abscesses, inflammatory nodules and scar-
ring than those without. Patients with draining tunnels were significantly (p < 0.05) 
more likely to be treated with biologics (41% vs. 27%), but often patients with tunnels 
who were eligible for biologics had not received them. Patients with draining tunnels 
experienced significantly more inflammation/redness (73% vs. 63%), drainage from 
lesions (62% vs. 40%) and pain on sitting (48% vs. 37%) than those without (p < 0.05). 
Draining tunnels were also significantly associated with low mood/depression (30% 
vs. 18%), sleep disturbance (28% vs. 19%) and fatigue (28% vs. 18%) versus no tun-
nels (p < 0.05). Physicians agreed that patients with draining tunnels experienced a 
negative impact of disease compared to those without. This was reflected in patient-
reported surveys and HR-QoL instruments.
Conclusions: Patients with moderate–severe HS and draining tunnels experience 
greater clinical and HR-QoL burden than those without, emphasizing the impor-
tance of tunnels in disease impact.
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I N TRODUC TION

Hidradenitis suppurativa (HS) is a chronic, inflammatory, 
neutrophilic skin disease that affects up to 4.1% of individu-
als;1,2 estimates vary according to study methodology and by 
ethnicity, with the highest prevalence in African Americans 
(1.3%) and lower reported rates in Caucasians (<1%) and 
Hispanics/Latinos (<0.1%).2,3 HS is characterized by the de-
velopment of painful skin lesions, inflammatory nodules 
and abscesses that occur on hair-bearing skin, with a pre-
dilection for skin folds in the groin and axillary, gluteal and 
perianal regions.4,5 HS begins with occlusion and inflam-
mation of hair follicles, followed by a dysregulated immune 
response and potential bacterial colonization; this leads to 
development of nodules that are often associated with sensa-
tions of stinging/burning and heat.6,7

In more severe disease, deep abscesses may develop 
and some progress to form subepidermal draining tunnels 
(also described as fistulae or sinus tracts) that are unique 
to HS, associated with chronic, malodorous discharge and 
are often an active source of inf lammation.7,8 The propor-
tion of deep abscesses that develop into a draining tunnel 
is unknown.

HS carries a high disability and health-related quality 
of life (HR-QoL) burden due to pain caused by manifesta-
tions such as inf lammation and scarring, as well as other 
physical and psychological impacts.9,10 The prevalence of 
depression in patients with HS has been reported as rang-
ing from 6% to 39%, while aspects of normal living, for 
example, sexual relationships, are adversely affected.9,10 
The high overall burden of HS, which is often subopti-
mally managed despite active treatment, has previously 
been described, along with the considerable impact on pa-
tients' HR-QoL.10 However, the impact of draining tunnels 
on the burden of HS has not been explored in detail. This 
study used real-world data to explore the clinical and HR-
QoL burden in patients with moderate–severe HS with 
and without draining tunnels.

M ETHODS

Study objectives

The aims of this study were to characterize the clinical pro-
file of patients with moderate–severe HS with and without 
draining tunnels, and to explore the clinical and patient- and 
physician-reported HR-QoL burden of HS in these patients.

Study design

Data were drawn from the Adelphi HS Disease Specific 
Programme (DSP™), a cross-sectional survey with retrospec-
tive data collection. The survey ran between November 2020 
and April 2021 across the United States, France, Germany, 
Italy, Spain and the United Kingdom. Data were collected 

from physician and patient surveys and patient record forms 
(Figure S1). The DSP methodology and generalizability have 
been published and validated.11–14

Study population

To participate, physicians had to be dermatologists involved 
in managing two or more patients with HS in the 12 months 
before data collection. All patients in this study were aged 
≥10 years, had HS (assessed and confirmed by their physi-
cian) and were not enrolled in a clinical trial. No definition 
of HS severity was provided; severity was graded by physi-
cians based on their knowledge of the disease. Draining tun-
nels were defined as linear tracts that may open onto the skin 
surface, with drainage expressed at rest or with compression 
of surrounding structures.15

Data collection

Physicians were screened, and those who were enrolled were 
asked to complete a patient record form for the next five 
to seven patients with HS seen at their practice who were 
receiving any therapy for their condition. Physicians were 

Key points

Why was the study undertaken?

•	 To explore in detail the burden of draining tun-
nels in patients with moderate–severe hidradeni-
tis suppurativa (HS).

What does this study add?

•	 Patients with draining tunnels experienced a 
greater disease burden compared with patients 
without draining tunnels.

•	 Physicians reported that patients with draining 
tunnels experienced a greater negative impact of 
disease overall.

•	 Patient-reported data indicated a greater health-
related quality of life (HR-QoL) burden in pa-
tients with draining tunnels versus without.

What are the implications of this study for 
disease understanding and/or clinical care?

•	 Patients with moderate–severe HS and draining 
tunnels experience a greater clinical and HR-QoL 
burden than patients without draining tunnels.

•	 More effective treatments are needed for patients 
with draining tunnels.
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only permitted to fill out a patient record form for patients 
who met the inclusion criteria. Patient demographics, dis-
ease characteristics, treatments and clinical burden were 
recorded, along with the presence or absence of draining 
tunnels based on the defined criteria; missing answers or 
responses of ‘don't know’ were not included in the analy-
sis. Patients were then invited to complete a questionnaire 
recording their experiences of the disease and its effect on 
aspects of daily living. Completion of the survey by patients 
was voluntary and included validated HR-QoL tools.

Outcome measures

Clinical outcomes recorded comprised patient demo-
graphics, and the characteristics, symptoms and treatment 
(including biologic therapy) of HS. HR-QoL measures in-
cluded patient and physician survey questions, and vali-
dated instruments to measure patient-reported outcomes. 
Physician agreement is defined as a score of 7–10 on a scale 
from 1 (strongly disagree) to 10 (strongly agree). Validated 
instruments included the well-established Dermatology 
Life Quality Index (DLQI; impact measured from 0 [not at 
all] to 30 [very much]),16 and the newer and HS-specific 17-
point Hidradenitis Suppurativa Quality of Life (HiSQOL) 
scale, in which impairment is graded from 0 (none) to 68 
(severe).17 Additionally, the Work Productivity and Activity 
Impairment questionnaire (0 [no productivity lost] to 100 
[all productivity lost]) and EuroQol 5-dimensions-visual 
analog scale (EQ5D-VAS; 0 [worst general health] to 100 
[best general health]) were employed to assess aspects of the 
impact on daily activities and feelings, including mood and 
pain.18,19 Patients also rated their pain on a scale from 0 (no 
pain) to 10 (worst pain imaginable).

Statistical analysis

Patient and physician data from collection forms were linked 
and analysed. Comparisons between patient groups for clinical 
variables and HR-QoL measures were evaluated using Fisher's 
exact test, Student's t-test and Mann–Whitney U-test. Elastic 
net regression was used to determine which physician- and 
patient-reported variables were important predictors of HR-
QoL measures and physician-reported impact of HS. All other 
comparisons were descriptive. Data were analysed using the 
Stata Statistical Software (Release 16.1, 2019; StataCorp LLC, 
College Station, Texas, USA). Patients with missing values for 
a variable were removed from analyses involving that variable.

R E SU LTS

Data collection

A total of 312 dermatologists (81 from the United States, 50 
from the United Kingdom and 181 from the four European 

Union countries) completed 1787 patient record forms. Patient 
questionnaires were completed by 568 patients (Table S1).

Patient and disease characterization

There were 580 patients with moderate–severe HS and ex-
plicit data on the presence/absence of draining tunnels at 
the time of data collection: 264 (46%) with draining tunnels 
and 316 (54%) without (Figure S2). Over four-fifths (83%) 
of patients classified as having severe HS had draining tun-
nels. Demographic characteristics, including sex and body 
mass index, were similar between patients with and with-
out draining tunnels (Table 1). Patients with draining tun-
nels were significantly older and had significantly more 
abscesses, inflammatory nodules and scarring than patients 
without draining tunnels (p < 0.05 for each; Table 1).

Clinical and HR-QoL burden of moderate–
severe HS with and without draining tunnels

A significantly greater proportion of patients with draining 
tunnels reported experiencing inflammation/redness (73% 
vs. 63%), drainage from lesions (62% vs. 40%), pain on sitting 
(48% vs. 37%) and malodorous drainage (41% vs. 21%) than 
those without draining tunnels (p < 0.05 for each; Figure 1). 
Presence of draining tunnels was also significantly associ-
ated with low mood/depression (30% vs. 18%), sleep distur-
bance (28% vs. 19%) and fatigue (28% vs. 18%) versus no 
draining tunnels (p < 0.05 for each).

A greater proportion of physicians reported that patients 
with moderate–severe HS and draining tunnels experienced a 
great (negative) impact of disease overall (51% vs. 31%) com-
pared with those without draining tunnels, and agreed that HS 
impacted their daily lives (81% vs. 65%), mental health (66% vs. 
49%) and sexual function (66% vs. 50%), with greater emotional 
upset (77% vs. 59%; Figure 2). Significant differences (p < 0.05) 
were observed for these factors between patient groups.

Patients with draining tunnels experienced greater neg-
ative effects of their disease on aspects such as motivation, 
freedom to eat/drink, ability to do everyday things and fi-
nancial situation, compared with patients without draining 
tunnels (p < 0.05 for each; Figure 3a). Patients with draining 
tunnels reported higher pain scores (mean pain score 4.80 
vs. 4.05; p < 0.05) and a greater proportion reported the worst 
level of pain (score 7–10; 29% vs. 11%; p < 0.05), compared 
with patients without draining tunnels (Figure 3b).

Although DLQI scores were similar between the two 
groups (10.6 vs. 9.0 [indicating a moderate effect on the pa-
tient's life]), patients with moderate–severe HS and draining 
tunnels reported worse HS-specific HR-QoL (HiSQOL 22.3 
vs. 16.2 [indicating a moderate effect on the patient's life]; 
p < 0.05), greater overall work impairment (34% vs. 26% of 
productivity lost; p < 0.05) and worse general health (EQ5D-
VAS 62.9 vs. 72.0; p < 0.05) compared with patients without 
draining tunnels.
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The most predictive variables of physician-reported 
great impact of HS (Figure  4a), and worse quality of 
life (QoL) assessed via DLQI (Figure  4b) and HiSQOL 
(Figure 4c) included scarring, malodorous drainage, inner 
thighs affected, abdomen affected, low mood/depression, 
patient-reported worst pain (score 7–10) and infection of 
HS lesions/abscesses.

Treatment received by patients with moderate–
severe HS

The most common treatments prescribed to treat HS 
were systemic antibiotics, which half of all patients re-
ceived regardless of the presence or absence of draining 
tunnels (Table  2). Patients with draining tunnels were 

significantly more likely to be treated with biologics (41% 
vs. 27%; p < 0.05) and corticosteroids (18% vs. 8%; p < 0.05) 
than those without (Table 2). A considerable proportion of 
patients (58% of those with draining tunnels and 30% of 
those without, for whom data were available) were eligible 
to have been treated with biologics but many were not, as 
physicians first wanted to exhaust other treatment options 
(approximately 50%). A very recent diagnosis was also a 
common reason for physicians not to prescribe biologics; 
however, this reason was less frequently reported if a pa-
tient presented with draining tunnels compared with those 
who did not (19% vs. 39%; p < 0.05; Table 3). Although 49% 
of patients with moderate–severe HS and draining tunnels 
(and 31% of those without draining tunnels) had under-
gone surgical incision and drainage, more than 40% of 
those with draining tunnels (and approximately 60% of 
those without) had never had any surgical intervention at 
the time of data collection (Table 2).

DISCUSSION

In this real-world analysis, the presence of draining tunnels 
in patients with moderate–severe HS was associated with a 
greater incidence of other clinical manifestations, such as 
abscesses, inflammatory nodules and scarring. Additionally, 
these patients were more likely to be substantially impacted 
by other symptoms, such as inflammation, lesion drainage, 
pain, depression and fatigue, than those without draining 
tunnels.

The presence of draining tunnels in patients with HS 
appears to be a surrogate for more severe disease, possi-
bly because draining tunnels are active contributors to 
inf lammation, containing significantly elevated levels of 
pro-inf lammatory cytokines versus those found in the epi-
dermis.8 Clinically, draining tunnels are associated with 
pain, disability and malodorous discharge,7,10 all factors 
likely to contribute to a greater disease burden. Indeed, 
our results identify scarring and malodorous drainage as 
two of the highest predictors for a greater disease burden 
when assessed via the DLQI and physician-reported im-
pact of HS. This identification of malodorous drainage 
and scarring may demonstrate that the presence or his-
tory of draining tunnels contribute to a worse burden for 
patients with HS. Additionally, draining tunnels was the 
sixth most predictive factor for a greater disease burden 
when assessed via the HiSQOL. The differences in factors 
identified is likely due to the HiSQOL being a HS-specific 
measure, so it may be more sensitive to HS characteristics, 
for example, ‘draining tunnels’, compared to the general 
dermatology measure DLQI. Also, HiSQOL and DLQI 
are both patient-reported whereas the impact of HS is 
physician-reported, which could contribute to differences 
in identified factors.

In addition to having a more substantial clinical burden 
of disease, patients in this study with moderate–severe HS 
and draining tunnels experienced a more severe HR-QoL 

T A B L E  1   Demographics and disease characteristics of patients with 
moderate–severe HS at data collection.

Characteristic

Patients 
with 
draining 
tunnels 
(n = 264)

Patients 
without 
draining 
tunnels 
(n = 316) p valuea

Patient demographics

Age, mean (SD), years 38.9 (12.1) 33.3 (12.1) <0.001

Female, n (%) 146 (55) 182 (58) 0.614

BMI, mean (SD), kg/m2 28.6 (5.0) 28.4 (5.9) 0.554

Smoking status, n (%)b 0.231

Current smoker 79 (34) 99 (35)

Ex-smoker 65 (28) 62 (22)

Never smoked 88 (38) 123 (43)

Age of symptom onset, 
mean (SD), yearsc

29.4 (13.0) 26.1 (12.1) 0.082

Time since diagnosis, 
mean (SD), yearsd

4.6 (6.2) 3.3 (4.6) 0.015

HS characteristics, n (%)

Hurley stage II–III 255 (97) 210 (66) <0.001

≥2 abscesses 168 (64) 112 (35) <0.001

≥2 inflammatory 
nodules

187 (71) 165 (52) <0.001

Scarring 243 (92) 225 (71) <0.001

Note: Percentages are rounded to the nearest whole number. Patient demographics 
were reported by physicians using a patient record form.
Abbreviations: BMI, body mass index; HS, hidradenitis suppurativa; SD, standard 
deviation.
ap values for the comparison between draining tunnel and non-draining tunnel 
groups were calculated using Fisher's exact test, Student's t-test and Mann–Whitney 
U-test.
bData available for 232 patients with draining tunnels and 284 patients without 
draining tunnels.
cAge of symptom onset is a patient-reported variable and is the age of the patient 
when they first experienced a symptom that was later attributed to HS. This is 
not necessarily at the same time as diagnosis. Data available for 86 patients with 
draining tunnels and 90 patients without draining tunnels.
dTime since diagnosis is the time between HS diagnosis and the time of data 
collection. Data available for 177 patients with draining tunnels and 231 patients 
without draining tunnels.

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20550 by W

elsh A
ssem

bly G
overnm

ent, W
iley O

nline L
ibrary on [05/02/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



      |  5INGRAM et al.

burden than patients without draining tunnels. Both der-
matologists and patients reported that the presence of 
draining tunnels had a substantial impact on patients' 
everyday lives. Moreover, a greater proportion of patients 
with draining tunnels compared to those without reported 
that their condition affected their motivation, financial 
situation, freedom to eat/drink and ability to do everyday 
things. Notably, the generic DLQI instrument did not show 
a relevant difference in dermatology-related HR-QoL bur-
den between patients with or without draining tunnels, 
whereas the HS-specific HiSQOL score indicated a greater 
negative impact on QoL in the draining-tunnel group. The 
DLQI may not capture the range of symptoms that consti-
tute the full HS patient burden, whereas these are incor-
porated into the HiSQOL.17 Work impairment and general 
health were also worse in patients with draining tunnels 
versus those without. Studies of surgical intervention and 
biologic therapy have shown a positive effect of these in-
terventions on patient HR-QoL, as measured by these and 
other instruments.20

By definition, patients with HS and draining tunnels 
should be classified as Hurley stage II or III; this was the 
case for 97% of patients reported as having draining tun-
nels; however, 3% with draining tunnels appear to have 
been misclassified. This suggests that very many clinicians 
understand the classification system but may need more re-
liable methods to detect tunnelling and inform therapeutic 
decisions.

Patients in this study were most frequently treated with 
systemic antibiotics. However, a higher proportion of pa-
tients with draining tunnels received more biologic drugs 
and corticosteroids than those without draining tunnels. 
Although 58% of patients with draining tunnels (and 30% 
of those without) were eligible for treatment with biologic 
drugs, many were not receiving them at the time of data col-
lection. When asked about this, half of all physicians said 
they wanted to exhaust all other treatment options first, 
which is at odds with the demonstrated ‘window of opportu-
nity’ for biologic treatment early in the HS disease course.21 
North American and European HS management guidelines 

F I G U R E  1   Physician-reported symptoms experienced by patients with moderate–severe HS with or without draining tunnels. HS, hidradenitis 
suppurativa. Symptoms were reported by physicians using a patient record form; one patient with draining tunnels and two patients without draining 
tunnels had no symptoms; one patient with draining tunnels and two patients without draining tunnels had other symptoms. p values comparing 
draining tunnel and non-draining tunnel groups were calculated using Fisher's exact test.
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generally place biologic therapy at the end of the treatment 
pathway, which may result in missing the chance to prevent 
draining tunnels from increasing in number and worsening 
in severity after they start to form.22 Nevertheless, existing 
guidelines do advocate treating the disease based both on 
the subjective impact on the individual patient and its objec-
tive severity.23–25

Until recently, the tumour necrosis factor inhibitor 
adalimumab was the only biologic approved in the United 
States and Europe for treatment of moderate–severe HS in 
patients aged ≥12 years,26,27 but this and other approved 
HS treatments do not specifically address draining tun-
nels as formally described. The interleukin (IL)-17A in-
hibitor secukinumab has now been approved for the 
treatment of moderate–severe HS in adults,28,29 based on 
the results of Phase 3 trials.30 Another IL-17 inhibitor, 
bimekizumab, has also shown positive results in a Phase 
2 trial in moderate–severe HS.31 Given that IL-17 is ex-
pressed in draining tunnels, these drugs may offer the 
potential for improved outcomes in the management of 
HS with tunnels.8

The IL-36 receptor inhibitor spesolimab has been evalu-
ated in a small, randomized proof-of-concept study in pa-
tients with moderate–severe HS.32 In this study, there was 
a numerical improvement in draining tunnel count and the 
International Hidradenitis Suppurativa Severity Scoring 
System (IHS4) with spesolimab compared with placebo.32 
Therefore, the study specifically assessed efficacy regard-
ing draining tunnels. The impact on draining tunnels may 
be overlooked when using the common measure of treat-
ment efficacy, that is, the Hidradenitis Suppurativa Clinical 
Response (HiSCR).33 Future clinical trials should incorpo-
rate endpoints that can measure improvements in draining 
tunnels.

Although surgery is recommended by guidelines,23–25 
several patients with moderate–severe HS and draining 
tunnels in the current study had never undergone surgi-
cal intervention. Of the patients with draining tunnels, 
the most common surgical intervention was incision and 
drainage (49%), but this is primarily used as a short-term 
emergency measure to relieve acute symptoms and is as-
sociated with high recurrence rates.34 There are potential 
synergies between biologic drug therapy and surgery, in 
which the biologic is used to improve systemic inf lamma-
tion before and after the procedure.35,36 Ultimately, a com-
bination of anti-inf lammatory therapy and surgery may 
offer the prospect of disease resolution. However, there are 
drawbacks with surgical intervention, including a negative 
impact on patients in terms of anxiety and depression,37 
and the fact that only a select proportion of patients may 
be suitable to undergo surgery.34 For example, it is chal-
lenging to offer surgery to those with multiple affected 
skin regions.

Strengths of the current work include that the data-
set comprised a real-world cohort of patients from five 
European countries, plus the United States and is the 
first type of study to specifically focus on the impact of 
draining tunnels in patients with moderate–severe HS. 
A limitation of this analysis is that the presence of non-
draining tunnels is not captured; patients with such tun-
nels may have been categorized as being without draining 
tunnels but could still have had a high disease burden. 
Additionally, the patients' questionnaire used in this 
study had pre-categorized values for abscesses, inf lam-
matory nodules and draining tunnels; we were, there-
fore, unable to calculate IHS4 scores. Other limitations 
include disease severity being subjectively determined 
by the physician and a potential for sample bias towards 

F I G U R E  2   Physician-reported burden on the lives of patients with moderate–severe HS. HS, hidradenitis suppurativa. Due to rounding, percentages 
may not add up to 100%. a Scale: no impact, moderate impact, great impact. b p < 0.05 between draining tunnel and non-draining tunnel groups, 
calculated using Mann–Whitney U-test. c 1 = strongly disagree; 10 = strongly agree. d p < 0.05 between draining tunnel and non-draining tunnel groups, 
calculated using Student's t-test.

Patients with
draining tunnels

(n = 264)

Patients without
draining tunnels

(n = 316) 

Physician-reported negative impact of HS on 
patient’s life: great impacta 51%b 31%b

Mean agreement scorec

17%34%
49%

5% 19%
77%

9% 25%
66%

8% 27%
66%

8%28%
65%

3% 16%
81%

9%31%
59%

17%
32%
50%

7.12d

7.09d

7.65d

7.84d

6.16d

6.16d

6.73d

6.97dEveryday life

Emotional upset

Mental health

Sexual function

Agree (7–10)
Neutral (4–6)
Disagree (1–3)
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patients who consult more frequently due to the consec-
utive nature of the sample methodology and the use of 
some non-HS-specific HR-QoL measures. HS-focused 

patient- and physician-reported outcome measures are 
being developed by the HIdradenitis SuppuraTiva cORe 
outcomes set International Collaboration (HISTORIC).38 

F I G U R E  3   Patient-reported burden of moderate–severe HS on (a) daily life and (b) pain. DT, patients with draining tunnels; HS, hidradenitis 
suppurativa; non-DT, patients without draining tunnels. Due to rounding, percentages may not add up to 100%. Panel (a), p values comparing 
draining tunnel and non-draining tunnel groups, were calculated using Mann–Whitney U-test. Scale used in panel (a): No effect, rarely affected, 
sometimes affected, greatly affected. a0 = no pain; 10 = worst pain. bp = 0.027 between draining tunnel and non-draining tunnel group, calculated using 
Student's t-test.

9%
13%

5%
9%

10%
16%

35%
46%

52%
63%

22%
30%

41%
47%

37%
52%

21%
45%

23%
42%

43%
59%

39%
58%

22%
41%

13%
23%

23%
23%

23%
17%

15%
22%

28%
28%

28%
23%

30%
29%

16%
22%

23%
16%

43%
23%

33%
21%

30%
25%

28%
18%

33%
22%

34%
31%

68%
63%

72%
74%

75%
62%

38%
26%

20%
13%

48%
40%

43%
32%

41%
31%

36%
32%

44%
37%

27%
16%

33%
24%

44%
37%

52%
46%

Close personal relationships
DT (n = 79)

non-DT (n = 90)

Self-confidence
DT (n = 81)

non-DT (n = 89)

Mood
DT (n = 81)

non-DT (n = 90)

Ability to work
DT (n = 80)

non-DT (n = 89)

Education
DT (n = 71)

non-DT (n = 82)

Local/long-distance journeys

Leisure activities
DT (n = 79)

non-DT (n = 89)

DT (n = 79)

non-DT (n = 88)

Ability to travel abroad
DT (n = 79)

non-DT (n = 86)

Motivation DT (n = 77)

non-DT (n = 87)

Feelings about the future
DT (n = 79)

non-DT (n = 89)

Financial situation
DT (n = 81)

non-DT (n = 88)

Freedom to eat/drink
DT (n = 79)

non-DT (n = 89)

Everyday things

p = 0.029

p = 0.056

p = 0.423

p = 0.853

p = 0.069

p = 0.083

p = 0.145

p = 0.205

p = 0.223

p = 0.072

p = 0.027

p = 0.024

p = 0.047

p = 0.215

DT (n = 81)

non-DT (n = 90)

Family and social life
DT (n = 82)

non-DT (n = 91)

(a)

(b)

No effect Rarely affected Sometimes/Greatly affected

Worst pain (7–10)
Some pain (4–6)
No/little pain (0–3)

Patients with
draining tunnels

(n  =  83)

Patients without
 draining tunnels 

(n  =  91) 
Mean pain scorea

Pain severity scale  

4.80b 4.05b

42%

11%

47%

29%

41%

30%
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8  |      REAL-LIFE BURDEN OF HS DRAINING TUNNELS

F I G U R E  4   Factors most predictive of (a) physician-reported impact of HS, (b) DLQI and (c) HiSQOL. DLQI, Dermatology Life Quality Index; 
HiSQOL, Hidradenitis Suppurativa Quality of Life; HS, hidradenitis suppurativa. Panel (a) shows the coefficient plot from a logistical elastic net 
regression. The outcome of physician-reported impact was inputted into the model as ‘no/moderate impact’ versus ‘great impact’; therefore, all factors 
above an odds ratio of 1 are predictive of great impact, and all factors below an odds ratio of 1 are predictive of no/moderate impact. Panels (b) and (c) 
show the coefficient plots from linear elastic net regression. Factors above an effect ratio of 0 are predictive of a larger patient-reported outcome score and 
therefore a worse impact on patient quality of life, and all factors below an effect ratio of 0 are predictive of a lower patient-reported outcome score and 
less impact on patient quality of life. For panels (a), (b) and (c): n = 94, n = 92 and n = 83, respectively. All independent variables included in the models are 
found in the Supplementary Appendix. a In the last 12 months prior to data collection.

(a)

(b)

(c)

Factors associated with physician-reported impact of HS

No comorbidities

Itching

Buttocks affected
Comorbidity: diabetes without

chronic complications
Low mood/depression

Abscesses ≥2

Sum of current comorbid conditions

Comorbid conditions: ≥1

Time since diagnosis in years

Comorbidity: anxiety

Malodorous drainage

Inner thighs affected

Scarring

0 1 2 3 4
Odds ratio

Factors associated with HiSQOL
Comorbidity: Arthritis (any)

No comorbidities
Armpits affected

Malodorous drainage
Anus and perianal skin affected

Sum of current comorbid conditions
Time since diagnosis in years

Inflammation/redness of HS lesions
Abscesses ≥2

Comorbidity: anxiety
Sum of current symptoms

Restricted/painful movement of limbs
Comorbidity: obesity
Inner thighs affected

Comorbid conditions: ≥1
Comorbidity: asthma

Scarring
Fatigue

Draining Tunnels
Smoker

Genitals or pubic region affected
Infection of HS lesions

Patient-reported worst pain (7–10)
Low mood/depression

–4–5 –2 0 2 4 5
Effect

Factors associated with DLQI

Improving/stable diseasea

Low mood/depression

Sum of current symptoms

Comorbidity: depression

Abdomen affected

Malodorous drainage

Scarring

–1–2 0 1 2
Effect
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Future research characterizing the independent effect of 
draining tunnels on the well-being of patients with HS 
should objectively assess disease severity with inclusion 
of a draining tunnel count. Therefore, absolute numbers 
of HS characteristics should be recorded in future studies 
to allow the objective assessment of disease severity with 
measures such as IHS4. The use of specific and validated 
measures that quantify draining tunnels will help to fur-
ther define the burden of disease in these patients.

CONCLUSIONS

In clinical practice, patients with moderate–severe HS and 
draining tunnels experience a more substantial clinical and 
HR-QoL burden than patients without draining tunnels, 
highlighting an unmet need for more effective treatment ap-
proaches in this population.
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T A B L E  2   Treatment (medications and surgery) received by patients 
with moderate–severe HS at data collection.

Medication, n (%)

Patients 
with 
draining 
tunnels 
(n = 254)

Patients 
without 
draining 
tunnels 
(n = 295) p valuea

Systemic antibiotics 126 (50) 144 (49) 0.864

Biologics 103 (41) 81 (27) 0.002

Topical treatmentsb 92 (36) 122 (41) 0.221

Antiseptics 89 (35) 108 (37) 0.722

Corticosteroidsc 45 (18) 25 (8) 0.001

Otherd 42 (17) 52 (18) 0.820

Analgesicse 40 (16) 41 (14) 0.549

Conventional systemic 
DMARDs

20 (8) 23 (8) 1.00

Hormonal therapy 14 (6) 19 (6) 0.721

Non-biologic DMARDs 0 (0) 7 (2) 0.017

Surgery, n (%)

Patients 
with 
draining 
tunnels 
(n = 264)

Patients 
without 
draining 
tunnels 
(n = 316) p valuea

None 107 (41) 192 (61) <0.001

Surgical incision and 
drainage

128 (48) 99 (31) <0.001

Local or limited 
excision

40 (15) 25 (8) 0.008

Wide surgical excision 
of all hair-bearing skin

26 (10) 24 (8) 0.374

Otherf 20 (8) 15 (5) 0.165

Note: Data on medications were missing for 10 patients with draining tunnels 
and 21 patients without draining tunnels. Percentages rounded to nearest whole 
number. Treatments were reported by physicians using a patient record form.
Abbreviations: DMARD, disease-modifying antirheumatic drug; HS, hidradenitis 
suppurativa.
ap values comparing draining tunnel and non-draining tunnel groups were 
calculated using Fisher's exact test.
bIncludes topical steroids, topical non-steroids and topical antibiotics.
cIncludes oral corticosteroids and corticosteroid injections.
dIncludes oral anti-diabetic drugs and retinoids.
eIncludes non-steroidal anti-inflammatory drugs, cyclooxygenase-2 inhibitors, 
non-opioid analgesics and opioid analgesics.
fOther surgical interventions received by <5% of patients in each group were 
punch deroofing; marsupialization, exteriorization, or broader deroofing; or other 
unspecified surgery.

T A B L E  3   Treatment of moderate–severe HS with biologics at data 
collection.

Patients 
with 
draining 
tunnels 
(n = 161)

Patients 
without 
draining 
tunnels 
(n = 228) p valuea

Patients in whom HS 
warranted biologic therapy, 
n (%)b

94 (58) 69 (30) <0.001

Main reasons given by physicians for why patients were not receiving 
a biologic, n (%)

Physician preference to 
exhaust other treatment 
options first

82 (51) 109 (48) 0.607

Very recent diagnosis 31 (19) 89 (39) <0.001

Patient dislike of 
injections/infusions

22 (14) 28 (12) 0.759

Patient reluctance due to 
time commitments

20 (12) 17 (7) 0.115

Concerns regarding risk 
of infection

15 (9) 11 (5) 0.099

Note: Data available for a subset of patients only. Percentages rounded to nearest 
whole number. Biologic eligibility was reported by physicians using a patient record 
form.
Abbreviation: HS, hidradenitis suppurativa.
ap values comparing draining tunnel and non-draining tunnel groups were 
calculated using Fisher's exact test.
bAs defined by the treating physician.
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