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Abstract
Background: Current infectious disease screening recom-
mendations for hidradenitis suppurativa (HS) are adopted
from recommendations in chronic plaque psoriasis. No HS-
specific guidelines for infectious disease screening prior to
immunomodulatory therapy have been developed.
Objectives: The aim of the study was to establish an expert
Delphi consensus of recommendations regarding infectious
disease screening prior to systemic immunomodulatory
therapy in HS. Methods: Participants were identified via
recent publications in the field and were sent a question-

naire regarding infectious diseases encountered in the
setting of HS, and opinions regarding infectious disease
screening prior to various systemic immunomodulatory
therapies. All questions were informed by a systematic lit-
erature review regarding infections exacerbated or precip-
itated by immunomodulatory therapy. Questionnaire re-
sponses were followed by round-table discussion with a core
group of 8 experts followed by a final round of question-
naires resulting in achievement of consensus. Results: 44
expert HS physicians from 12 countries on 5 continents
participated in the development of the expert consensus
recommendations. Consensus recommendations include
screening for hepatitis B, hepatitis C and tuberculosis in all
individuals with HS prior to therapy. All immunomodulatory
therapies (biologic and systemic immunosuppressant
therapy) should be preceded by infectious disease screening
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including patient and location-specific considerations for
endemic local diseases and high-risk activities and occu-
pations. Clinical assessment has a significant role in deter-
mining the need for laboratory screening in the setting of
many uncommon or tropical diseases such as leprosy,
leishmaniasis and strongyloidiasis. Conclusions: The pre-
sented consensus recommendations are the first specifically
developed for pre-treatment infectious disease screening
in HS. © 2023 S. Karger AG, Basel

Introduction

Hidradenitis suppurativa (HS) is a chronic inflamma-
tory disorder with features of both autoimmunity and
autoinflammation [1]. Treatment of HS includes symp-
tomatic management, management of co-existing co-
morbidities, psychological support, systemic medical
management, and surgical management in particular sit-
uations [2–5]. There are multiple medical therapies which
can be used in themanagement of HS [4, 5], but, ultimately,
the most effective therapy is immunomodulation or im-
munosuppression with biologic medications [6–9].

Adalimumab7, a tumor-necrosis alpha inhibitor (TNF-
α) is currently the only approved biologic therapy for HS
and is associated with an increase in the risk of infections
in the dermatological, gastroenterological, and rheuma-
tological literature [10–13]. Chronic inflammatory con-
ditions such as atopic dermatitis, psoriasis vulgaris, and
HS may also increase the risk of cutaneous and systemic
infections independent of therapy, as illustrated in clinical
trial data [14]. Specifically, the use of immunomodulatory
medications may increase the risk of exacerbation or
reactivation of chronic occult infections.

Regarding infection risk in HS, current infectious disease
screening guidelines are taken from experience with pso-
riasis vulgaris [14]. There are significant differences in the
inflammatory milieu and the pathogenic role of chronic
bacterial infection and biofilm formation between psoriasis
vulgaris and HS [15]. Additionally, treatment modalities,
associated comorbidities, and long-term complications differ
between conditions [16]. Therefore, it can be hypothesized
that current infectious disease screening guidelines for
psoriasis are not the most appropriate in the setting of HS.
No consensus guidelines have been formally developed for
infectious disease screening in the setting of HS.

The concepts of therapy-associated risk and disease-
associated risk [14] are appropriate in order to isolate
and understand the causative links associated with these
infections in the setting of systemic immunomodulatory
therapy use in a chronic inflammatory disease. An example

of the differences between therapy-associated risk and
disease-associated risk is demonstrated with the cessation of
biologic therapy during the COVID pandemic [17]. Sig-
nificant morbidity associated with untreated inflammation
was seen in individuals with chronic inflammatory disor-
ders; however, no significant increase in risk of mortality
from COVID was seen in the setting of continued im-
munomodulatory therapy of HS during COVID [17]. This
highlights the potential of linking adverse events to a
medication when, in fact, they may be disease associated.

The aim of this study was to develop evidence-based
global consensus guidelines for infectious disease
screening prior to systemic therapy for HS using a
modified Delphi consensus method and a panel of in-
ternational experts in the field. The infectious diseases of
interest were those which represent a risk for exacerba-
tion or reactivation in the setting of immunomodulatory
therapy rather than acute secondary bacterial infections
in the setting of disease.

Materials and Methods

A Delphi consensus technique [17] was used to engage a group of
international experts in the field of HS regarding differences in in-
fectious disease screening prior to therapy and to resolve differences
and disagreements between practices. The project was initiated by the
Asia-Pacific HS Foundation [18] (APHiS) Guideline Development
Committee. Experts inHSwere identified through recent publications
in the field over the last 5 years. An expert was defined as an individual
that had published more than 3 peer-reviewed publications in HS in
the last 5 years. The study protocol was reviewed and approved by the
Human Research Ethics Committee of Sydney South-West Area
Health Service and complied with the Declaration of Helsinki (ap-
proval code 2021/ETH00387) [19]. Written informed consent was
gathered for participation in this study. All participants provided
informed consent at the beginning of the study. The development and
reporting of the guidelines developedwere in line with the appraisal of
guidelines research and evaluation (AGREE) checklist [20] (online
suppl. material Fig. 1; for all online suppl. material, see https://doi.org/
doi/10.1159534575).

Delphi Exercise
The modified Delphi process used for the development of these

consensus guidelines consisted of pre-survey preparation, followed
by two separate rounds of survey distribution (Fig. 1). Responses to
the pre-survey preparation involved a systematic literature review,
followed by the development and distribution of survey material.
All surveys were distributed, and data collated using the secure web
application RedCap [21].

Preparation: Systematic Review of the Literature and Survey
Development
The specific infectious diseases to consider were identified

through a systematic review of infections reported among patients
receiving TNF-α inhibitors, IL-17 inhibitors and apremilast
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(PROSPERO CRD42021238959) [22] and conducted in line with
the PRISMA checklist [23]. The search terms “adalimumab,”
“Infliximab,” “etanercept,” “secukinumab,” “Ixekizumab,” “bi-
mekizumab,” “apremilast,” “hidradenitis suppurativa,” “acne in-
versa,” and “infection” were used to identify the relevant literature.

The implemented search strategy and PRISMA diagram [23] are
included as online supplementary material. Eligibility criteria in-
cluded randomized controlled trials, uncontrolled clinical trials,
cohort studies, case-control studies, and other observational studies
pertaining to infection risk in the setting of immunomodulation
with no restrictions on patient age, sex, ethnicity, or language of
publication up until March 30, 2021. An update to the literature
search was performed on April 30th, 2023. Data collection was
independently performed by two authors (E.K.K. and J.W.F.) with
any disagreements referred to a third author formediation. The level
of evidence pertaining to infectious disease reactivation in the setting
of immunomodulatory therapy was assessed using the strength of
recommendation taxonomy (SORT) criteria [24] independently by
two authors (E.K.K. and J.W.F.). Any disagreements pertaining to

SORT criteria were referred to a third author for mediation. The
infectious diseases identified in the systematic review were used as
the basis for the distributed surveys, focusing on expert experience
with encountering such diseases in the setting of HS therapy and
opinions regarding the need for screening for the identified diseases.

First Survey Round
Initial questionnaire distribution (released on the 11 May 2021)

included questions regarding infections encountered in the setting of
HS (responses of “Yes” and “No”) as well as free-text options for
opinions regardingwhich infectious diseases should be screened for in
the setting of HS. Responses were binary (“Yes” or “No”) with free-
text space for comments. This initial round was undertaken to val-
idate the results of the systematic review. Additionally, a list of current
HS therapies was listed with options as to which therapies require
infectious disease screening prior to commencement. Free-text op-
tions were available for additional comments regarding special
considerations including specific regional/population-based consid-
erations and emerging therapeutic options.

Fig. 1. Flowchart of the guideline development process for infectious disease screening in HS.
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Round-Table Discussion and Recommendation Development
Round 1 statistics and responses were presented to the core

expert group during a round-table discussion on September 14,
2021, in order to discuss the scope of responses and draft initial
expert recommendations. The discussion focused on general in-
fectious disease screening as well as specific recommendations for
specific population groups/endemic conditions in certain locations
as well as the differentiation between clinical and serological
screening. The discussion was recorded and transcribed for
qualitative analysis.

Second Round
Round 2 surveys were released on November 9, 2021. Re-

spondents were asked whether they agreed or disagreed with the
proposed recommendations. If they did not agree, free-text space
was provided for further elaboration and feedback.

Third Round Update
An updated survey was performed onMay 13, 2023, in order to

include the most recent relevant literature.

Data Analysis
Quantitative analysis, focusing on the proportion of respon-

dents that agreed or disagreed with the presented screening rec-
ommendations, was calculated in all rounds. Consensus was de-
fined as more than 70% of participants agreeing or disagreeing
with a recommendation in line with previously published Delphi
studies [17, 25]. Qualitative data from the free-text responses to
surveys and the round-table discussion were reviewed and inde-
pendently thematically coded using the comparative method by 2
authors [26]. Themes were identified and agreed upon by both
coders. Qualitative analysis was conducted after each round so
themes could inform subsequent survey rounds [27].

Agreement on the final round was defined as a “yes” response to
the question, “Do you agree with this recommendation?” Disagree-
ment was defined as a “no” to the same question. Stability of responses
was defined as a change of 15% or less in participant responses when
consensus was achieved [27]. Gwet’s agreement coefficient was used
to quantify the strength of consensus agreement for rank-type re-
sponses to the recommendations, with Landis-Koch benchmarking
used for validation of the degree of agreement [28]. Face validity for
the recommendations was based upon the high qualitative acceptance
of the recommendations by the expert group [29]. All quantitative
analyses were conducted using R v4.0.2.

Results

The systematic literature review identified 16 infections
across 68 publications identified as at risk of reactivation or
exacerbation in the setting of immunomodulatory therapy
(Table 1). Evidence of reactivation was identified in 55 of
the 68 identified publications in 15 of 16 infectious dis-
eases. The level of evidence as ranked by the SORT criteria
indicated an overall low level of evidence with 5 “B” ratings
in 3 distinct infections and 58 “C” ratings across all 16
infections. No “A” ratings were identified.

The expert group was comprised of 52 individuals
including dermatologists, surgeons, infectious disease
specialists, and translational scientists, all with clinical
and academic exposure to HS. All expert members had a
minimum of five peer-reviewed publications in HS and
were considered among their peers to have a high level of
clinical or investigative expertise in the disease. These
individuals represented 11 countries and 5 continents.
The response rate to participate in the Delphi consensus
was 84.6% (44/52). Eight individuals from the expert
group agreed to form the “core” expert group to refine
recommendations based upon feedback from partici-
pants. 44/44 participants responded to the first Delphi
survey round (100%), and 43/44 participants responded
in the second Delphi round (97.7%).

A round-table discussion among the core expert group
identified a number of tenets around which the guidelines
were developed. These included:
• Guidelines need to be general yet flexible to account for
regional endemicity and individuals with prior exposure
to infectious diseases (migrants, refugees, etc). This was
termed “patient- or location-specific screening.”

• Acknowledge the issue with availability and cost of
serological testing, but recommendations should be
independent of this.

• Vaccination recommendations to be the subject of a
separate discussion.
Consensus was achieved after the second Delphi round.

No changes to recommendations were found after the
update round in 2023. The agreement statistics are pre-
sented in Table 2. The proposed therapies in which
screening should be undertaken are presented in Table 3.
The proposed screening recommendations are presented in
Table 4. In the first round, consensus for screening was
reached for 3 infectious diseases (hepatitis B, hepatitis C,
and tuberculosis) prior to relevant therapy for all individ-
uals. Consensus for patient- or location-specific screening
was reached for 11 diseases. In the second round, consensus
was reached for all identified infectious diseases. This was
split into general screening recommendations (hepatitis B,
hepatitis C, and tuberculosis) and patient- or location-
specific screening recommendations (Table 2).

Regarding the specific therapies which require
screening, In the first round, consensus was reached on
screening prior to therapy with adalimumab, infliximab,
anakinra, IL-17 inhibitors, IL-23 inhibitors, cyclosporine,
and methotrexate. In the second round, consensus was
reached on screening prior to all listed therapies (Table 3).

Free-text comments in both rounds pertained to the role
of prophylactic vaccinations prior to commencing biologic
therapy, SARS-CoV2, pneumococcal, hepatitis A, VZV
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(online suppl. material), which the core group agreed
should be the topic of a separate consensus process. The
role of clinical screening (vs. serological screening) in
regions with limited diagnostic equipment availability for
certain diseases (leprosy, leishmaniasis) was discussed and
acknowledged. Additionally, the need for flexibility with
regards to patient and location-specific screening for en-
demic diseases (e.g., strongyloidiasis in Australia [97] and
Chagas disease in South America [98]) was acknowledged.
Many participants acknowledged their lack of exposure to
and awareness of rarer infectious diseases not endemic in
their local area and commented that addressing these
conditions would increase awareness and potential
screening in migrant or refugee populations prior to
therapy in HS.

Discussion

The proposed recommendations for infectious disease
screening prior to immunomodulatory therapy include
mandatory screening for hepatitis B, hepatitis C, and
tuberculosis, with patient and region-specific recom-
mendations based upon the individual patient and pro-
posed therapy (Tables 3, Table 4).

Evidence-based guidelines are vital to direct ap-
propriate infectious disease screening in the setting of
immunomodulatory and immunosuppressive therapies
in HS. Clinical trials of novel immunomodulatory
agents are often the major source of information re-
garding infectious complications in systemic inflam-
matory disease. However, monoclonal antibody

Table 2. Percentage Agreement and Gwet’s Coefficient (with benchmarking as per the Landis-Koch benchmarking system) of
Delphi Rounds of Screening Recommendations for infectious diseases and treatment-specific screening

Delphi round 1
(% agreement)

Gwet’s coefficient
(benchmarking)

Delphi round 2
(% agreement)

Gwet’s coefficient
(benchmarking)

Infectious disease
Hepatitis B 87.5 0.531 (95% CI = 0.477–0.585)

p < 0.001 moderate (Landis-
Koch)

97.6 0.723 (95% CI = 0.539–0.908)
p < 0.001 substantial (Landis-
Koch)

Hepepatitis C 81.3 95.2
TB 87.5 97.6
HIV 75 64.3
Leprosy 93.8 92.8
Atypical mycobacteria 87.5 90.4
Brucellosis 87.5 97.6
Salmonellosis 87.5 100
Leishmaniasis 87.5 95.2
Strongyloidiasis 81.3 90.4
Chagas disease 87.5 100
Hepatitis E 87.5 97.6
Chromoblastomycosis 87.5 90.4
Scabies 75 90.4

Treatment
Adalimumab 95.8 0.587 (95% CI = 0.462–0.712)

p < 0.001 moderate (Landis-
Koch)

97.6 0.634 (95% CI = 0.420–0.849)
p < 0.001 substantial (Landis-
Koch)

Infliximab 90.5 95.8
Anakinra 87.0 92.8
IL-17 inhibitors 91.7 92.8
IL-23 inhibitors 73.8 87.5
Cyclosporine 83.3 85.7
Methotrexate 80.9 87.5
JAK inhibitors 75.0 100
Oral steroids 58.3 70
Intralesional steroids 83.3 100
Retinoids 73.8 87.5
Antibiotics 73.8 95.8
Apremilast 73.8 83.3
Laser surgery 87.5 97.6
Deroofing 91.7 97.6
Wide excision 87.0 97.6
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therapy is increasingly being used on a global scale
where unique endemic diseases and complications may
arise [99]. Additionally, significant numbers of par-
ticipants with disease reactivation may not be identified
until many years after a medication has been widely
used [100]. The systematic literature review undertaken
as background to this guideline development identified
numerous infections with low level of evidence of re-
activation, particularly in the setting of TNF-α inhi-
bition (Table 1). Evidence for reactivation in the setting
of IL-17 and apremilast therapy was relatively sparse.
Therefore, guidelines for infectious disease screening
need to not only consider diseases of the urban envi-
ronments of North America and Europe but also en-
demic diseases in other global regions including the
Asia-Pacific, Africa, and South America [101].

The regional differences regarding infectious dis-
eases of concern have been identified in recent
rheumatological guidelines regarding migrant pop-
ulations [102]. Anecdotally, this is reflected in rates of
occult infections identified in countries such as
Australia (including a recent report of an 11% inci-
dence of positive Strongyloides serology in an Aus-
tralian biologics cohort [103]) among migrant pop-
ulations and the exposure of travelers to tropical
diseases. There is also future expectation that climate
change may alter and expand the geographic regions of
tropical and subtropical infections, meaning that screening
recommendations for various locations may change in the
setting of ongoing climate change [104]. Specific recom-
mendations regarding which patients/locations are can-
didates for specific disease screening are beyond the scope
of this paper, and the prevalence of infectious diseases is in
constant flux. Hence, future endeavors will aim to develop
living recommendations regarding specific population
groups and locations at risk of relevant infectious disease
reactivation. Currently, we recommend all physicians
encountering patients from endemic areas consult the
most up-to-date information from the World Health
Organization (https://www.who.int/data/gho/publications/
world-health-statistics).

A number of the identified infectious diseases in these
guidelines (including leprosy, etc.) do not have simple,
cheap, objective, and widely available diagnostic tests
appropriate for low-resourced health settings. Yet, these
infectious diseases are more prevalent in said locations. In
these instances, the use of clinical suspicion with targeted
clinical examination and diagnosis may be required to pre-
screen populations, with the more expensive diagnostic
procedures requiring further evaluation of utility and cost
effectiveness [104]. Given the expanding use ofTa
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monoclonal antibody therapy globally, acknowledgment
of novel challenges in the reactivation of various infectious
diseases is required for appropriate screening and
management.

The role of vaccinations in the setting of biologic therapy
in HS is a complex topic and has been addressed in recent
publications [105] with regards to COVID-19. A number of
experts commented on the role of ensuring “routine” rec-
ommended vaccinations are up to date as per the local
vaccination guidelines. Additionally, therapy-specific vacci-
nation recommendations (such as varicella vaccination prior
to JAK inhibition) were mentioned by a number of experts
(online supplementary material). Future guideline devel-
opment is required in order to establish recommendations
based upon therapy-specific risks in the setting of HS.

Additionally, the role of bacterial colonization, biofilm
formation, and the pathogenic role of bacteria in HS raises
the question of whether bacterial pathogens should be
screened prior to immunomodulatory therapy in HS. This
would be linked to concepts of the “window of oppor-
tunity” in treating chronic wounds and other conditions
such as periodontitis and cystic fibrosis [106, 107]. While
none of the experts identified this as a potential issue, it
would be a topic for further mechanistic-focused research
as to the role of such organisms in the inflammatory
pathogenesis of disease. Overall, this would be linked to the
concept of disease-associated infections rather than
therapy-associated infections.

Strengths and Limitations
This Delphi consensus process aimed to develop

evidence-based guidelines for infectious disease screening in
HS based on a systematic review of documented infections
in the setting of TNF-α inhibitors (currently the only FDA/
European Medicines Agency [EMA]-approved biologic
therapy in the setting of HS), IL-17 inhibitors, and apre-
milast. While a number of other systemic therapies are used
in the setting of HS, the involvement of a large expert panel
across five continents enabled this project to draw upon the
experience of multiple experts in the field to identify other
potential infectious risks in the setting of HS therapy.
Additionally, many neglected tropical diseases are docu-
mented to be reactivated in the setting of immunosup-
pressive and immunomodulating therapy. Given the in-
crease in the use of biosimilars in countries outside of North
America and Europe, consideration should be given to the
safety and appropriate screening for individuals with HS in
these settings. The expert group in this consensus process
did not represent all possible regions and nations, and
hence may be limited in its external validity. The inclusion
of a broad range of clinicians from 5 continents as well as

physicians, surgeons, and infectious disease clinicians was
attempted to have the highest levels of external validity
possible. Additionally, the appropriateness of screening an
individual patient is based upon the clinical judgment of the
individual in the context of the endemic diseases of the
country/region under consideration. Additionally, the
history of the individual patient (particularly emigrants and
refugees) plays a strong role in the need for consideration of
previously neglected tropical diseases when commencing
systemic therapy as has been seen in rheumatology [102].

Future efforts are needed to discuss the role and
recommendations for vaccination coverage prior to
systemic therapy in HS. Given the complexity of this
issue, discussion of vaccination recommendations was
flagged for development in a separate consensus process.

Conclusions

The proposed recommendations for infectious disease
screening in HS are the first evidence-based guidelines to
be developed independently of recommendations for
chronic plaque psoriasis. They are useful in promoting
awareness of infectious disease which require screening in
emigrant and refugee populations as well as promoting
safety in HS biologic therapy internationally. With the
emergence of novel therapeutics for HS, these recom-
mendations will require re-evaluation and updating as
new evidence comes to light.

Key Message

This article provides consensus guidelines for infectious disease
screening prior to immunomodulatory therapy in HS.
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