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Abstract

Hidradenitis suppurativa is a severe and debilitating dermatologic disease. Clinical management is 

challenging and consists of both medical and surgical approaches, which must often be combined 

for best outcomes. Therapeutic approaches have evolved rapidly in the last decade and include 

the use of topical therapies, systemic antibiotics, hormonal therapies, and a wide range of 

immunomodulating medications. An evidence-based guideline is presented to support health care 

practitioners as they select optimal medical management strategies and is reviewed in this second 

part of the management guidelines. A therapeutic algorithm informed by the evidence available at 

the time of the review is provided.

CAPSULE SUMMARY

• Evidence regarding topical and systemic medical treatment of hidradenitis suppurativa 

is increasing, but no management guidelines currently exist in North America.

• Available evidence is graded and recommendations for management including a 

therapeutic algorithm is provided.

Keywords

acne inversa; adalimumab; biomarkers; carbon dioxide laser; clindamycin; comorbidities; 
ertapenem; finasteride; guidelines; hidradenitis suppurativa; infliximab; laser; lifestyle 
modification; microbiome; Nd:YAG; oral contraceptive pills; rifampin; spironolactone

SCOPE

The guidelines address management of patients presenting with HS and discuss various 

treatments and procedures available at the time of preparation. In Part II of the guidelines the 

evidence available to guide topical and systemic medical treatment is graded in Table I. A 

therapeutic algorithm providing an overview of treatment strategies based on Hurley staging 

is provided in Fig 1.

TOPICAL AND INTRALESIONAL THERAPIES IN HS

Topical treatment of HS includes skin cleansers, keratolytic agents, and topical antibiotics 

(Table II).

Choice of skin cleanser is empiric, as no data exist for specific agents, though use of 

chlorhexidine, benzoyl peroxide, and zinc pyrithione is supported by expert opinion.3,96

Resorcinol 15% cream, a keratolytic and antiseptic, was studied in 12 women with Hurley 

stage I or II disease twice daily for HS flares and daily between flares; it reduced pain and 

duration of abscesses, though irritant dermatitis was frequent.4
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The only topical antibiotic studied is clindamycin 1% solution.1,2 A 12-week randomized, 

placebo-controlled trial of 27 subjects with Hurley stage I or II disease demonstrated 

reduced pustules but no effect on inflammatory nodules and abcesses.1 Patient self-

assessment improved. Topical clindamycin performed similarly to tetracycline in a double-

blind comparative trial of 46 patients with mild-to-moderate disease. It is well tolerated, but 

it increases rates of Staphylococcus aureus resistance in patients with HS.7 Benzoyl peroxide 

may reduce this risk.5

A prospective case series on the effect of intralesional triamcinolone, 10 mg/mL (0.2-2.0 

mL), into inflamed HS lesions demonstrated significant reductions in physician-assessed 

erythema, edema, suppuration, and size.6 A significant difference in pain visual analog scale 

(VAS) score occurred after 1 day.6

SYSTEMIC ANTIBIOTICS IN HS

Systemic antibiotics have been a mainstay of HS treatment for decades, with many regimens 

reported (Table III). Monotherapy is possible for mild disease, but in advanced disease their 

role is adjunctive on account of lower response rates and increased recurrence.

A single randomized controlled trial (RCT) comparing tetracycline, 500 mg twice daily, with 

topical clindamycin demonstrated a 30% reduction of abscesses in both groups, but changes 

in patient-reported outcomes were not significant.2 Minocycline has been evaluated only 

in combination with colchicine, making its utility unclear.9 Similarly, doxycycline, 100 mg 

twice daily, was used in combination with adalimumab or placebo in a subset of patients in 

the PIONEER studies of adalimumab, but it was not independently linked to better outcomes 

in either arm.49

Clindamycin and rifampin in combination have been studied in HS more than most other 

antibiotics, typically with both used at a dose of 300 mg twice daily. A systematic review 

of retrospective and prospective series reported response rates from 71% to 93% in 187 

patients, strongly favoring their use.12,13,97 Treatment typically lasts 8 to 12 weeks and can 

be repeated intermittently as monotherapy in patients with mild-to-moderate disease or as 

adjuvant therapy in those with severe disease.

A retrospective series of 28 patients taking oral metronidazole, moxifloxacin, and rifampin 

reported that 6 of 6 patients with Hurley stage I disease, 8 of 10 with Hurley stage II disease, 

and 2 of 12 with Hurley stage III disease had complete responses. Treatment duration ranged 

from 1 to 12 months, but metronidazole was stopped at 6 weeks to avoid neurologic toxicity. 

Typical dosing is moxifloxacin, 400 mg once daily, metronidazole, 500 mg thrice daily, and 

rifampin, 300 mg twice daily. Relapse was common, but most patients responded to a second 

course.17 This is usually considered as third-line therapy or as a bridge to surgery or other 

long-term therapy.

Dapsone was evaluated in a retrospective review with response in 38% of patients, though 

none with Hurley stage III disease responded.18 A series of 5 patients also noted positive 

response.19 Treatment for at least 3 months is recommended, and long-term maintenance 

may sustain responses. Dosing in studies has varied, but starting at 50 mg daily and titrating 
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up to 200 mg daily can be considered. Given the low response rates and need for monitoring, 

dapsone is reserved as third-line treatment in Hurley stage I or II disease.

Of 30 patients treated with 1 g of intravenously administered ertapenem daily, most areas 

affected by Hurley stage I or II reached clinical remission, and most patients with Hurley 

stage III disease had major improvement in quality of life. Relapses were frequent with 

discontinuation, and most patients received additional oral antibiotics after discontinuing 

ertapenem.20 Ertapenem is highly effective but is reserved as third-line therapy for a single 

6-week course as rescue therapy or during surgical planning, given the practical barriers to 

home infusions and concerns about antibiotic resistance.

Many antibiotics, including trimethoprim-sulfamethoxazole, beta-lactams, linezolid, and 

others, have been anecdotally reported to have benefit in some patients with HS, but there 

is a lack of published evidence. A supplemental brief overview of dosing, side effects, and 

monitoring are available at www.hs-foundation.org.

HORMONAL THERAPIES IN HS

Androgens influence HS, as evidenced by the effects of pregnancy and menstrual cycles for 

many patients,98,99 but the recommendations on hormonal therapies are based on limited 

evidence (Table IV).

The only RCT of hormonal therapy compared ethinyl estradiol/noregestrol with ethinyl 

estradiol and cyproterone acetate; it was a double-blind, controlled, cross-over trial of 24 

women. Both therapies resulted in similar improvement, with 12 patients improving or 

clearing completely.22

In a retrospective series of 29 women treated with antiandrogen therapies (ethinyl estradiol, 

cyproterone acetate, and spironolactone), 16 (55%) reported improvement.23 Treatment with 

spironolactone, 100 to 150 mg daily, resulted in improvement in 17 of 20 (85%), including 

complete remission in 11 of 20 (55%). Of the 3 patients with severe HS, none cleared.24

Metformin, 500 mg 2 to 3 times daily, was associated with significant improvement in 

Sartorius score in 18 of 25 patients (72%) and Dermatology Life Quality Index (DLQI) 

score in 16 of 25 patients (64%) in a 24-week uncontrolled, prospective study. Most patients 

(22 of 25) were females with features of polycystic ovarian syndrome.25 Finally, adjunctive 

or monotherapy with finasteride, 1.25 to 5 mg/d, has been beneficial in 4 reports with 

patients in total.26

There is anecdotal concern among authors that progestogen-only regimens may worsen 

HS in some cases. These regimens may be used with caution but discontinued if disease 

worsens.

Hormonal agents should be considered as monotherapy in females with mild-to-moderate 

HS or as adjunctive agents for more severe disease. Patients reporting HS flares around 

menses or with features of polycystic ovarian syndrome may more likely benefit.23,26
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RETINOIDS IN HS

Historically, retinoids were frequently used for HS, possibly because the pathogenesis was 

considered more similar to that of acne vulgaris.100 Results in HS have disappointed 

compared with those in cystic acne (Table V), which is consistent with our current 

understanding of HS as a follicular disorder.101 Systemic retinoids should be prescribed 

by those familiar with side effects and monitoring parameters, as outlined at www.hs-

foundation.org.102

In all, 4 retrospective and 3 prospective uncontrolled cohort studies with 5 or more patients 

have been reported for isotretinoin monotherapy, for a total of 207 patients.28–33,103 The 

mean dose ranged from 0.5 to 1 mg/kg/d, with the mean duration ranging from 4 to 10 

months. Hurley stages were mostly unreported and outcome measures varied markedly, but 

a total of 85 of 207 (41%) improved, with better responses in milder disease. Isotretinoin 

should be considered most strongly in patients with concomitant nodulocystic acne.

Many consider acitretin to be superior to isotretinoin, but comparative evidence is lacking. 

Acitretin is contraindicated in women with reproductive potential. Three cohort studies and 

1 small RCT (acitretin vs acitretin and wide excision) of mostly patients with Hurley stage 

II to III disease have been reported, for a total of 50 patients.33–36 The typical dose was 0.5 

or 0.6 mg/kg/d, with the mean duration ranging from 3 to 12 months. Validated outcome 

measures were lacking, but 54% of patients reported improvement.

A single prospective, uncontrolled study of 14 females receiving alitretinoin, 10 mg/d for 24 

weeks, demonstrated improvement in all patients.37 There was significant improvement in 

78.5% of patients, and 42.8% had a reduction in Sartorius scale score of 50% or more. The 

mean DLQI decreased from 17 to 2.

SYSTEMIC IMMUNOSUPPRESSANTS

The use of several immunomodulators in HS has been reported (Table VI). Methotrexate is 

a folate antagonist that is widely used in dermatology.104,105 A single series of 3 patients 

treated with 12.5 to 15 mg weekly for 6 to 24 weeks did not suggest efficacy, and its use is 

not recommended.38

Similarly, data for azathioprine are limited to 9 patients receiving low doses of 0.5 to 1 

mg/kg for 1 to 8 months, with 4 of 9 showing slight improvement.39

Cyclosporine has been reported in fewer than 20 cases, with responses generally being poor 

in patients receiving doses less than 5 mg/kg.41 Case reports of use of doses up to 6 mg/kg 

daily and combination therapy have noted improvement, though relapse was frequent upon 

discontinuation and side effects were often limiting.43,44

In a series of 8 patients with moderate-to-severe HS treated with colchicine, 0.5 mg twice 

daily, only 2 patients continued treatment at 4 months, with 1 having slight improvement in 

HS Physician’s Global Assessment (PGA) (HS-PGA) score.40 A recent series of 20 patients 

with mostly Hurley stage I or/II disease were treated with minocycline, 100 mg daily, and 
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colchicine, 0.5 mg twice daily for 6 months, followed by colchicine alone for 3 months. 

All improved according to their HS-PGA score.9 This combination may be useful in some 

patients, but existing evidence does not support colchicine monotherapy.

Systemic steroids were studied in a case series of 13 patients with moderate-to-severe HS. 

Six (46.2%) had a partial response and 5 (38.5%) had a good response with the addition of 

10 mg of prednisone to their existing treatment, including all 5 patients who did not initially 

respond to adalimumab.46 Many experts use prednisone pulses or multiweek tapers starting 

at 0.5 to 1 mg/kg daily as rescue therapy for flares or to bridge to other long-term therapy. 

The effect is rapid and substantial, but side effects limit prolonged use.

BIOLOGICS IN HS

Immunomodulation is rapidly becoming the cornerstone of therapy for moderate-to-severe 

HS (Table VII). There is interest in targeting the tumor necrosis factor (TNF), interleukin 

1 (IL-1), IL-12/type 1 helper T-cell, and IL-23/type17 helper T-cell pathways as potential 

therapies.106 Adalimumab is approved by the US Food and Drug Administration (FDA) for 

treating moderate-to-severe HS, and the results of small studies evaluating other biologics 

are promising. Primary limitations include considerable variability and validity of end 

points, lack of dose-ranging studies,106 and short follow-up periods.

TNF inhibitors

Adalimumab.—Adalimumab is currently the only FDA-approved treatment for HS.107,108 

Early case reports and open-label trials demonstrated mixed results.51–66,109,110 In 4 larger 

placebo-controlled trials, adalimumab, 40 mg every other week, failed to achieve primary 

efficacy end points.48–50

A subsequent phase 2 double-blinded trial randomized 154 patients to adalimumab 40 mg 

every other week, 40 mg weekly, or placebo. The primary end point of HS-PGA score 

of clear, minimal, or mild at 16 weeks was achieved by 3.9% with placebo, 9.6% with 

every-other-week dosing, and 17.6% with weekly dosing.

Following this, 2 parallel double-blind placebo-controlled phase 3 trials (PIONEER 1 and 

PIONEER 2) evaluated a primary end point of Hidradenitis Suppurativa Clinical Response 

(HiSCR) at 12 weeks with either placebo or adalimumab, 160 mg at week 0, 80 mg at week 

2, and then 40 mg weekly starting at week 4. In PIONEER 2, 19% of patients continued 

treatment with concomitant tetracycline-class antibiotics during the clinical trial period.49

Week 12 HiSCR responses for adalimumab versus placebo, respectively, were 42% versus 

26% (P = .003) in PIONEER 1 and 59% versus 28% in PIONEER 2. Almost half of the 

week 12 responders lost response at week 36 despite weekly maintenance dosing, compared 

with three-quarters of those who switched to placebo at 12 weeks.49 Conversely, of the 

nonresponders at 12 weeks who were taking adalimumab, almost 40% achieved a response 

at 36 weeks with continued treatment.49

A supplemental complete review of safety considerations of biologics is beyond the scope of 

these guidelines, but focused recommendations are provided at www.hs-foundation.org.
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Infliximab.—A single-center double-blind placebo-controlled trial of infliximab, 5 mg/kg 

(n = 15), versus placebo (n = 18) at weeks 0, 2, and 6, and then every 8 weeks with 

open-label crossover at week 8 demonstrated that 4 of 15 patients receiving infliximab 

(27%) versus 1 of 18 patients receiving placebo (5%) achieved the primary end point of a 

50% or greater decrease in HS Severity Index score at 8 weeks; however, this difference 

did not reach statistical significance (P = .092). Post hoc analyses indicated that 13 of 15 

patients receiving infliximab and 2 of 18 patients receiving placebo achieved a 25% or 

greater improvement in Hidradenitis Suppurativa Severity Index score at week 8. Significant 

differences in improvement were demonstrated for DLQI score, pain VAS score, and mean 

PGA score.67

In a subsequent case series with systematic review,75 response (which was defined as a 50% 

or greater decrease in the Hidradenitis Suppurativa Score) was reached by 55 of 71 patients 

(78%).

Optimal dosing of infliximab for patients with HS has yet to be established. One study111 

suggests that 5-mg/kg dosing every 4 weeks is superior to every-8-weeks dosing. Expert 

experience suggests that titration to doses of 10 mg/kg every 4 to 8 weeks may be necessary 

for optimal control.

Etanercept.—The data supporting etanercept in HS are conflicting, and the evaluated 

doses range from 50 to 100 mg weekly. Low-level evidence suggests efficacy based on 

incompletely validated outcome measures, but a single-center randomized double-blind 

placebo-controlled study of etanercept, 50 mg twice weekly (n = 10), versus placebo (n 

= 10) demonstrated no statistically significant improvement in either patient- or physician-

reported outcomes.88 Three prospective open-label trials that included a total of 31 subjects 

demonstrated mixed results.34–36

Golimumab.—The data supporting use of golimumab are limited to 2 case reports. In 1 

report, nonresponse was noted with 50 mg every 4 weeks. In the other, ulcerative colitis 

dosing with 200 mg at week 0 and then 100 mg every 4 weeks starting at week 2 was helpful 

and indicates that higher dosing may be needed for HS.78

IL-1 inhibitors

Anakinra.—In a placebo-controlled RCT of 20 participants, 6 of 10 participants treated 

with anakinra, 100 mg daily, reported a reduction in non-validated HS disease activity score 

at 12 weeks compared with 2 of 10 treated with placebo.79 HiSCR was retrospectively 

assessed and achieved at 12 weeks in 7 of 9 patients receiving anakinra versus in 3 of 10 

treated with placebo. Changes in modified Sartorius score, DLQI score, and VAS scores for 

disease severity and pain did not differ significantly from 0 to 12 weeks between treatment 

groups. Another open-label pilot study reported 5 of 6 patients achieving significant 

decreases in modified Sartorius score and DLQI score after 8 weeks of anakinra, 100 mg 

daily.80 Four additional cases reports showed mixed results.78,81,82

Anakinra should generally be considered only after failed response to TNF inhibition.
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IL-12/IL-23 inhibitors

Ustekinumab.—Ustekinumab is a human monoclonal antibody directed against the p40 

subunit of IL-12 and IL-23.

In an open-label study of 17 subjects with moderate-to-severe HS who were receiving 

ustekinumab, 45 mg (or 90 mg if weighing > 100 kg) every 12 weeks, 14 subjects 

demonstrated a mean improvement of 46.3% in modified Sartorius score, and 8 subjects 

achieved a 50% reduction in inflammatory lesion count by week 40. The reductions in 

DLQI score and pain VAS score were not significant.83 The patients in 6 additional case 

reports had variable responses.84–87 It is possible that higher dosing similar to that used in 

inflammatory bowel disease would be more successful in HS, but no data currently exist.

TREATMENT OF HS IN PEDIATRIC AND PREGNANT PATIENTS

The literature describing the treatment of pediatric HS is limited and skews toward severe 

disease, though cross-sectional studies do not consistently report more advanced disease in 

pediatric patients.112 Several authors recommend endocrinologic evaluation and suggest that 

pediatric HS may be more severe and affect more sites than adult HS does.112–115 However, 

given the limited data to support these suggestions, we first recommend a performing 

a complete physical examination of typical HS sites and looking for signs of metabolic 

syndrome and precocious puberty. Further evaluation and management steps should stem 

from history and examination findings.

The natural history and impact of management on pediatric HS are unclear, but the goal 

should be to minimize scarring, progression, and need for surgery.88,116,117 Discussions of 

prognosis should be open-minded, as early procedural interventions have potential for cure 

in some patients. Management strategies are similar to those for adults with some specific 

considerations outlined in Table VIII.

Although it has not been studied, expert opinion indicates that HS severity may 

improve,99,118 worsen, or be unaffected by pregnancy.119 Treatment of HS in pregnant 

women requires special consideration of medication effects on the developing embryo. 

FDA recommendations on pregnancy/breastfeeding should be consulted before determining 

treatment in HS; nonetheless, most medications used in HS have not been studied for this 

purpose and the ultimate decision lies with patients and their providers.

In pregnant patients, topical treatments, procedural treatments, and possibly lifestyle 

modifications, should be considered first-line treatment, whereas systemic agents should be 

considered second-line treatment.120 Retinoids and hormonal therapies are contraindicated, 

as are certain immunosuppressants.

CONCLUSION

HS management is often complex and requires balancing medical and surgical treatment 

options in addition to addressing the associated pain and psychiatric and medical 

comorbidities that accompany the disease. These guidelines aim to help clinicians make 

optimal treatment decisions, but standard of care management requires an individualized 
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approach because rigorous evidence is unavailable for most interventions. The need for 

stronger evidence highlighted by the guidelines should direct future research to fill gaps in 

current evidence.
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FDA US Food and Drug Administration

HiSCR Hidradenitis Suppurativa Clinical Response

HS hidradenitis suppurativa

HS-PGA hidradenitis suppurativa Physician’s Global Assessment

IL interleukin

PGA Physician’s Global Assessment

RCT randomized controlled trial

TNF tumor necrosis factor

VAS visual analog scale
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Fig 1. 
Overview of treatment strategies based on Hurley staging. I&D, Incisioin and drainage; IL, 

intralesional; IV, intravenous; Nd:YAG, neodymium-doped yttrium-aluminum-garnet; TNF, 

tumor necrosis factor.
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Table II.

Recommendations for topical and intralesional therapies

Topical clindamycin may reduce pustules in HS, but it carries a high risk of bacterial resistance.

Resorcinol 15% cream is recommended but may induce contact dermatitis.

Washing with chlorhexidine, zinc pyrithione, or other antibacterial washes is supported by expert opinion.

Intralesional corticosteroid for inflamed lesions is recommended on the basis of weak evidence for short-term control of HS flares.

HS, Hidradenitis suppurativa.
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Table III.

Recommendations for systemic antibiotics

Tetracyclines are recommended in mild-to-moderate HS for a 12-week course or as long-term maintenance when appropriate.

Clindamycin and rifampin in combination is effective as a second-line treatment for mild-to-moderate disease or as a first-line or adjunct 
treatment in severe disease.

Moxifloxacin, metronidazole, and rifampin in combination are recommended as second- or third-line treatment in moderate-to-severe disease.

Dapsone may be effective for a minority of patients with Hurley stage I or II disease as long-term maintenance therapy.

IV ertapanem is recommended for severe disease as a 1-time rescue therapy or as a bridge to surgery or other long-term maintenance.

Determining the duration and frequency of antibiotic use should balance the benefit received by each patient with the risk of antibiotic 
resistance. Recurrence following cessation is frequent.

HS, Hidradenitis suppurativa; IV, intravenous.
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Table IV.

Recommendations for hormonal agents

Hormonal agents, including estrogen-containing combined oral contraceptives, spironolactone, cyproterone acetate, metformin, and finasteride, 
should be considered in appropriate female patients, either as monotherapy for mild-to-moderate HS or in combination with other agents for 
more severe disease.

Anecdotal data suggest that progestogen-only contraceptives may worsen HS and should potentially be avoided.

Small samples sizes, variable outcome measures and methods, and reporting bias are major limitations in all described evidence of hormonal 
therapies.

HS, Hidradenitis suppurativa.

J Am Acad Dermatol. Author manuscript; available in PMC 2022 May 25.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Alikhan et al. Page 22

Table V.

Recommendations for retinoids

Results from isotretinoin studies have been mixed. Its use should be considered only as a second- or third-line treatment or in patients with 
severe concomitant acne.

Acitretin may be superior to isotretinoin for the treatment of HS, but robust comparative studies are lacking. It should be considered a second- 
or third-line treatment.

Alitretinoin is supported by a single study in women. It is available in Canada and many other countries but not in the United States.

HS, Hidradenitis suppurativa.

J Am Acad Dermatol. Author manuscript; available in PMC 2022 May 25.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Alikhan et al. Page 23

Table VI.

Recommendations for immunosuppressants

The available limited evidence does not support the use of methotrexate or azathioprine in the treatment of HS.

Weak evidence supports the use of colchicine in combination with minocycline in refractory mild-to-moderate disease, but not colchicine 
monotherapy.

Cyclosporine can be considered in patients with recalcitrant moderate-to-severe HS who have failed or are not candidates for standard therapy.

Short-term pulse steroid therapy can be considered for acute flares or to bridge patients to other treatment.

Long-term systemic corticosteroids tapered to the lowest possible dose can be considered in cases of severe HS, as an adjunct therapy in patients 
with suboptimal response to standard therapy.

HS, Hidradenitis suppurativa.
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Table VII.

Recommendations for biologics

Adalimumab at the approved HS dosing is recommended to improve disease severity and quality of life in patients with moderate-to-severe HS.

Infliximab is recommended for moderate-to-severe disease; however, dose-ranging studies are needed to determine the optimal dosage for 
management.

Anakinra, 100 mg daily, may be effective for HS; however, dose-ranging studies are needed to determine the optimal dosage for management.

Ustekinumab, 45 to 90 mg administered every 12 weeks, may be effective for HS; however, placebo-controlled dose-ranging studies are needed 
to determine the optimal dosage for management.

The limited available evidence does not support etanercept for the management of HS.

HS, Hidradenitis suppurativa.
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Table VIII.

Recommendations for pediatric and pregnant patients

Perform laboratory evaluation for precocious puberty in pediatric patients with HS who are age 11 or younger when other suspicious physical 
examination findings are present.

Avoid tetracyclines in children younger than 9 years and acitretin in female patients during the childbearing years.

Avoid retinoids, hormonal agents, most systemic antibiotics, and most immunosuppressive medications in pregnant patients.

Use topical treatments, procedures, and safe systemic agents in pregnant patients.

HS, Hidradenitis suppurativa.
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