S MR

The Leading eHealth Publisher

Cross-Sectional Study Evaluating Musculoskeletal
Symptoms in Hidradenitis Suppurativa Patients:
Prevalence and Associated Factors

Hayley McKee, Lihi Eder, Dana Jerome, Reza D Mirza, Chika Obetta, Elisabeth
Pek, Vincent Piguet, Raed Alhusayen

Submitted to: JMIR Dermatology
on: March 29, 2024

Disclaimer: © The authors. All rightsreserved. Thisis a privileged document currently under peer-review/community
review. Authors have provided JMIR Publications with an exclusive license to publish this preprint on it's website for
review purposes only. While the final peer-reviewed paper may be licensed under a CC BY license on publication, at this
stage authors and publisher expressively prohibit redistribution of this draft paper other than for review purposes.

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]



JMIR Preprints McKeeet d

Table of Contents

L@ T N F= Y =T o TN 1S o ] o] SO ST SO RSSRPRPRRN 5
ST o] o1 = L= T A =TSRSS 15
Related publication(s) - fOr FeVIEWEIS BYES ONIIES ...............c.cciieeitieeeee et ee st e sae st esee s e steseestesste st e sssesbeeatesseesessseesessreesenseeseeseens 16
Related publication(s) - for reviewerSeyeSONlY 0, | ||| .. .. ...ccociiiiiieeeieee ettt ettt ea et aeee e bt e e e et s eee s saeseae e e eteseannen 16

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]



JMIR Preprints McKeeet d

Cross-Sectional Study Evaluating Muscul oskeletal Symptomsin
Hidradenitis Suppurativa Patients. Prevalence and Associated Factors

Hayley McKee' MSc; Lihi Eder®® MD, PhD; Dana Jerome® ® MD; Reza D Mirza®* ° MD; Chika Obetta® BM Sc;
Elisabeth Pek® MD; Vincent Piguet” ® MD, PhD, FRCP, FCAHS; Raed Alhusayen® MBBS, M Sc, FRCPC

1Temerty Faculty of Medicine, University of Toronto Toronto CA

2Women' s College Research Institute Toronto CA

3Division of Rheumatology, Department of Medicine University of Toronto Toronto CA

“Division of Rheumatology Sunnybrook Hospital Toronto CA

5Department of Health Research Methods, Evidence, and Impact McMaster University Hamilton CA

®Division of Rheumatology Sunnybrook Health Sciences Centre Toronto CA

"Division of Dermatology, Department of Medicine University of Toronto Toronto CA

8Division of Dermatology, Department of Medicine University of Toronto Women's College Hospital Toronto CA
®Division of Dermatology, Department of Medicine University of Toronto Sunnybrook Research Institute Toronto CA

Corresponding Author:

Hayley McKee MSc

Temerty Faculty of Medicine, University of Toronto
1 King's College Circle Medical Sciences Building
Toronto

CA

Abstract

Background: The prevalence and factors associated with musculoskeletal (MSK) symptoms in hidradenitis suppurativa (HS)
patients have yet to be elucidated. Given the association between HS and inflammatory co-morbidities, understanding the burden
of MSK symptomsin HS patientsis crucial for patient-centered care.

Objective: Our objective was to describe the prevalence and factors associated with MSK symptomsin HS patients.

Methods: A cross-sectiona study of 78 consecutive patients, recruited between November 2021 and February 2023, with a
dermatol ogy-confirmed diagnosis of HS, irrespective of MSK symptoms, was performed.

Results: The average age of participants was 37 years, and average age at symptom onset was 23 years. 54% of participants
identified as women, and 46% men. The most common comorbidities included depression (22%, N=17) and pre-existing arthritis
(16%, N=12). Approximately 24% of participants reported prolonged morning stiffness (N=18). In multivariate regression,
depression was significantly associated with morning stiffness (OR: 6.10, P = 0.02; 95% CI: 1.43 to 26.12), while female sex
was significantly associated with arthralgia (OR: 19.14; 95% Cl: 1.56 to 235.24). Every patient with depression reported
arthralgia.

Conclusion: We highlight the high prevalence of MSK symptoms among HS patients and note the interplay between depression
and MSK symptoms, with each one potentially contributing to the other.
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ABSTRACT

Background: The prevalence and factors associated with musculoskeletal (MSK) symptoms in
hidradenitis suppurativa (HS) patients have yet to be elucidated. Given the association between HS
and inflammatory co-morbidities, understanding the burden of MSK symptoms in HS patients is
crucial for patient-centered care.

Objective: Our objective was to describe the prevalence and factors associated with MSK symptoms
in HS patients.

Methods: A cross-sectional study of 78 consecutive patients, recruited between November 2021 and
February 2023, with a dermatology-confirmed diagnosis of HS, irrespective of MSK symptoms, was
performed.

Results: The average age of participants was 37 years, and average age at symptom onset was 23
years. 54% of participants identified as women, and 46% men. The most common comorbidities
included depression (22%, N=17) and pre-existing arthritis (16%, N=12). Approximately 24% of
participants reported prolonged morning stiffness (N=18). In multivariate regression, depression was
significantly associated with morning stiffness (OR: 6.1, P =.015; 95% CI: 1.4 to 26.1), while female
sex was significantly associated with arthralgia (OR: 19.1; P=.02, 95% CI: 1.6 to 235.2). Every
patient with depression reported arthralgia.

Conclusion: We highlight the high prevalence of MSK symptoms among HS patients and note the
interplay between depression and MSK symptoms, with each one potentially contributing to the
other.
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Introduction

Hidradenitis suppurativa (HS) is a chronic, suppurating inflammatory condition that characterises the
potential link between cutaneous and systemic disease. At present, the underlying pathogenesis of
HS is unclear, however a process of follicular occlusion of the folliculopilosebaceous unit, followed
by follicular rupture and dysregulated immune response, has been widely proposed[1]. The

worldwide prevalence of HS is 1-4% and presents more frequently in women[2].

The inflammatory nature of HS has lent to increasing evidence supporting a link between HS and
systemic comorbidities, such as cardiovascular disease (CVD), inflammatory bowel disease (IBD),
diabetes mellitus (DM), and depression[1]. Several studies, including a meta-analysis involving over
200,300 HS patients, report a higher prevalence of inflammatory arthritis, including
spondyloarthiritis and rheumatoid arthritis, in HS patients compared to the general population[3].
The purpose of this study was to investigate the prevalence and factors associated with presence of

muskuloskeletal (MSK) symptoms in HS patients.

Methods

Patients were recruited between November 2021-February 2023 from one dermatology clinic in a
tertiary hospital. Study inclusion criteria was a dermatologist diagnosis of HS, irrespective of MSK
symptoms. 106 patients were approached, 18 declined participation and 10 withdrew, for a total of 78
patients in the final analysis. Informed consent was obtained, and patient information was collected
via standard questionnaires including age at symptoms, family history, lifestyle habits, length of
morning stiffness (minutes), Hurley’s stage, presence of arthralgia and comorbidities including
depression, DM, IBD, hypertension (HTN) and CVD. A rheumatic disease was investigated with

follow-up x-rays, bloodwork, and rheumatology assessment.

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]



JMIR Preprints McKeeet d
Continuous variables were summarized with mean, standard deviation, and minimums/maximums.
Categorical variables were summarized using counts and percentages. Independent variables were
identified a-priori and examined for collinearity with Pearson's rank. Multivariable logistic
regression models were built for morning stiffness (defined as: stiffness and reduced mobility in the
joints, lasting for more than 30 minutes after waking in the morning) and arthralgia (defined as: joint
pain without necessarily implying an underlying inflammatory process). Confounding was assessed
by >10% change on variable removal. Odds ratios (OR) and 95% confidence intervals (CIs) are
reported in final models, with statistical significance p<0.05. Analyses were performed with STATA

software version 17.0.

Results

Demographics

Seventy-eight patients with HS were included, with a mean age of 37 years at time of study, and 23
years at symptom onset. 54% (42/78) of participants were women, and 46% (36/78) men. Most
participants identified as South Asian (N=23), White (N=19), or Black (N=14). Approximately 14%
(11/78) had a family history of HS, while 53% (41/78) had a family history of rheumatic disease. The
most common comorbidities in participants included depression (N=17) and arthritis (N=12)(Table

1).

Table 1. Baseline Characteristics of 78 Study Participants with Hidradenitis Suppurativa

Variable N Proportio Mean Standard Min Max
n (%) Deviation

Current Age 78 100.0% 36.94 12.2 19 67
9

Age at Symptoms 77 98.7% 2344 121 7 60
2

Age at Diagnosis 78 100.0% 29.60  12.7 12 64
3

Women 42 53.9%

Men 36  46.2%

Ethnicity

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]
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South Asian 23 29.5%
White 19 24.4%
Black 14 18.0%
Other 22 28.2%

Employment Status
Not working b/c of disability 10 12.8%

Working Full-time 44  56.4%
Other 24 30.8%
Social History
Current Smoker 16 20.8%
Previous Smoker 6 7.7%
Never Smoked 55 71.4%
Alcohol 77 98.7%
Yes 26 33.8%
No 51 66.2%
Family history of HS
Yes 11 14.1%
No 67 85.9%
Family History of Rheumatic
Disease
Yes 41 52.56%
No 37 47.44%
Biologic Treatment
Yes 21 32.8%
No 43 67.2%
Co-morbidities
Arthritis 12 15.6%
Irritable Bowel Disease 8 10.4%
Diabetes Mellitus 9 11.7%
Hypertension 9 11.7%
Cardiovascular Disease 4 5.2%
Dyslipidemia 1 1.3%
Depression 17 22.1%

HS Disease Severity
Hurley Stage 1 or 2 (mild, 60 @ 78.9%

moderate)
Hurley Stage 3 (severe) 16 21.1%
MSK Symptoms
>30 min morning stiffness 18  24.0%
<=30 min morning stiffness 57  76.0%
Arthralgia present 41 83.7%
Arthralgia absent 8 16.3%

Inflammatory and MSK Symptoms

Prolonged morning stiffness was reported by 24% of participants (18/78), while majority of

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]



JMIR Preprints McKeeet d
participants reported arthralgia (N=41). In multivariate regression, depression was significantly
associated with prolonged morning stiffness (OR:6.1,P=.015;CI:1.4-26.1), while female sex was
significantly associated with arthralgia (OR:19.1,P=.02;CI:1.6-235.2). Every patient with depression
reported arthralgia(Table 2).

Table 2. Multivariate Logistic Regressions on 78 participants with Hidradenitis Suppurativa
for Symptoms of Prolonged Morning Stiffness >30min and Arthralgia

Multivariate Logistic Regression for Morning Stiffness >30 minutes based on IBD,
Biologic Therapy, Hurley Stage Disease, Depression, and Age at Symptoms

Predictor Odds Ratio (OR) Standard Error p-value 95% CI
Depression 6.10 4.53 .015 1.43-26.12
Inflammatory 1.08 1.16 94 0.13-8.86
Bowel Disease

Biologic Treatment  0.71 0.55 .66 0.16-3.23
Hurley’s Stage <3 0.84 0.67 .83 0.17-4.09

Age >25 at
Symptom Onset
Multivariate Logistic Regression for Arthralgia based on IBD? Sex, Biologic Therapy,
Hurley Stage Disease, Depression’, and Age at Symptoms

0.84 0.62 .81 0.20-3.52

Female sex 19.14 24.51 .02 1.56-235.24
Biologic Treatment  0.30 0.35 31 0.30-3.04
Hurley’s Stage <3 0.33 0.51 47 0.17-6.60

Age 225 at e 8.37 19 0.41-90.57
Symptom Onset

“Depression and IBD were omitted from the table given perfect correlation with predictor.

Discussion

This cross-sectional study including 78 patients with HS demonstrates a significant association
between severity of MSK symptoms, depression and female sex. In multivariate analysis, patients
with depression had a 6-fold odds of prolonged morning stiffness, while females had 19-fold odds of

reporting arthralgia. All patients with depression reported arthralgia.

A correlation between depression and HS has been previously elucidated[4]. The prevalence of
depression in our study was 19.2%, comparable to a meta-analysis of 40,307 HS patients reporting a
16.9% prevalence of depression[4]. A large study based on WHO survey data reported 69% of

patients with depression present primarily with somatic symptoms, such as joint pain and back

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]
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pain[5]. Pro-inflammatory cytokines TNF-a, IL-1 and IL-10 are elevated in major depressive
disorder[6] and HS[7], suggesting a possible pathophysiological process for increased inflammatory
symptoms in co-morbid patients. Alternatively, prolonged morning stiffness may contribute to
limitations in activities of daily living, such as dressing and getting out of bed, leading to feelings of

loss of independence and co-morbid depression[8].

Females were more likely to report arthralgia, which is consistent with population-based research
which reports a higher prevalence of chronic MSK pain and pain associated with inflammatory
arthritis[9] in females. Still, studies identify that men are more likely to have severe HS disease[10].

Further research into sex-based experiences of MSK symptoms in HS is recommended.

As a cross-sectional study, we cannot conclude causality. Patients were recruited from a single
center, introducing possible selection bias. Associations between depression and arthralgia could not

be assessed in regression due to perfect correlation.

We highlight the importance of managing depression in HS patients to lessen its potential effects on

pain processing and worsened MSK symptoms. Larger cohort studies exploring the impacts of sex

and depression on MSK symptoms are recommended.

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]



JMIR Preprints McKeeet d

References

1.

10.

Reddy, S., Strunk, A. & Garg, A. Comparative Overall Comorbidity Burden Among Patients
With Hidradenitis Suppurativa. JAMA dermatology 155, 797-802 (2019).

Jfri, A. et al. Prevalence of Hidradenitis Suppurativa: A Systematic Review and Meta-
regression Analysis. JAMA Dermatology 157, 1 (2021).

Almuhanna, N., Finstad, A. & Alhusayen, R. Association between Hidradenitis Suppurativa
and Inflammatory Arthritis: A Systematic Review and Meta-Analysis. Dermatology 237, 740-
747 (2021).

Machado, M. O. et al. Depression and Anxiety in Adults With Hidradenitis Suppurativa: A
Systematic Review and Meta-analysis. JAMA Dermatology 155, 939-945 (2019).

Regory, G. et al. An International Study of the Relation between Somatic Symptoms and
Depression. https://doi.org/10.1056/NEJM199910283411801 341, 1329-1335 (1999).

Van Der Zee, H. H. et al. Elevated levels of tumour necrosis factor (TNF)-a, interleukin (IL)-
1B and IL-10 in hidradenitis suppurativa skin: a rationale for targeting TNF-a and IL-1[3. Br. J.
Dermatol. 164, 1292—-1298 (2011).

Henje Blom, E. et al. Pro-inflammatory cytokines are elevated in adolescent females with
emotional disorders not treated with SSRIs. J. Affect. Disord. 136, 716-723 (2012).

Esmann, S. & Jemec, G. B. E. Psychosocial impact of hidradenitis suppurativa: a qualitative
study. Acta Derm. Venereol. 91, 328-332 (2011).

Fillingim, R. B., King, C. D., Ribeiro-Dasilva, M. C., Rahim-Williams, B. & Riley, J. L. Sex,
Gender, and Pain: A Review of Recent Clinical and Experimental Findings. J. Pain 10, 447—
485 (2009).

Barnabe, C. et al. Sex Differences in Pain Scores and Localization in Inflammatory Arthritis:

A Systematic Review and Metaanalysis. J. Rheumatol. 39, 1221-1230 (2012).

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]



JMIR Preprints McKeeet d

9
https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]



JMIR Preprints McKeeet d

Supplementary Files

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]



JMIR Preprints McKeeet d

Related publication(s) - for reviewerseyesonlies

Response to reviewer comments.
URL.: http://asset.jmir.pub/assets/58b8fff87ecff85bf 60d0c03ae624a4d. pdf

https://preprints.jmir.org/preprint/58989 [unpublished, peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Related publication(s) - for reviewers eyes onlies
	Related publication(s) - for reviewers eyes only 0



