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Background: Acne fulminans (AF) is a severe variant of inflammatory acne. It typically manifests as an
explosive worsening and ulceration of skin lesions, and can be associated with systemic symptoms.
However, there is a paucity of evidence-based information and no clear guidelines concerning the
classification and treatment of AF.
Objective: To better define the spectrum of AF and its variants, devise optimal therapeutic approaches, and
identify areas of future research.
Methods: A panel of physicians with expertise in severe acne vulgaris was convened after a comprehensive
literature review of severe acne variants. Priority topics were reviewed and presented by each panelist at a
5-hour conference. Following review of the audiotape and scribed notes from the conference, surveys were
utilized to address points of controversy and to clarify consensus recommendations.
Results: Appropriate clinical case presentations and consensus survey questions were utilized to create
final recommendations based on both the literature and the expert consensus.
Limitations: Limited evidenced-based data and prospective studies in the literature concerning the
treatment of AF is available.
Conclusion: These guidelines better characterize AF and provide health care practitioners approaches to
the classification, treatment, and prevention of AF and its variants. ( J Am Acad Dermatol 2017;77:109-17.)

Key words: acne fulminans; diagnosis; isotretinoin; PAPA; PAPASH; pseudotumor cerebri syndrome;
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A
cne fulminans (AF) is an uncommon and
incompletely understood severe variant of
inflammatory acne. Its onset is often

abrupt, with rapid development of painful
erosions and hemorrhagic crusts that lead to severe
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and often disfiguring scars. In its most extreme
form, this disorder can manifest as systemic
inflammation, including fever, arthralgias, and
osteolytic bony lesions, which occasionally necessi-
tate hospitalization.
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The confusing terminology for this disorder, as
well as its variable clinical and therapeutic
characteristics, has contributed to a lack of
well-defined treatment approaches. For this
reason, a panel with expertise in the treatment of
AF was convened to better define the spectrum
of this disorder, devise optimal therapeutic ap-
CAPSULE SUMMARY

d Acne fulminans (AF) is an uncommon
and incompletely understood severe
variant of inflammatory acne.

d Evidence-based expert panel
recommendations provide a more
complete understanding of AF and its
variants.

d These guidelines provide health care
practitioners with approaches to the
classification, prevention, and treatment
of AF and its variants.
proaches, and identify areas
of future research. A thor-
ough literature review and
review of all available
evidence was utilized to
make recommendations.

METHODS
Twelve physicians with

extensive academic knowl-
edge base and clinical
expertise in severe acne
vulgaris were selected by
the chairs (Sheila Fallon
Friedlander, MD, and
Andrea L. Zaenglein, MD) to
take part in developing a

consensus of the pathogenesis, prevention, treat-
ment, and future research directions of AF and its
variants. The ultimate goal was to develop evidence
and experience-based recommendations of care for
these disorders.

Prior to convening, a comprehensive literature
review was conducted of all forms of severe acne,
and relevant articles were placed in a file-sharing
program available to all participants. Nine priority
topics were identified by the chairs and each topic
was assigned to 1 or 2 panelists for a critical literature
review and preparation of presentation summaries.
All topic areas were presented and discussed by
the full panel at a 5-hour conference, with audio-
taping transcripts and scribed notes collected.
Following review of these materials, the chairs
engaged in 2 rounds of surveys to address points of
controversy and to design and clarify consensus
recommendations.

DEFINITIONS
AF was initially labeled acne maligna or acute

febrile ulcerative acne conglobota. However, in
1975 Plewig and Kligman coined the term AF,
emphasizing its distinctive characteristics. The
spectrum of severity ranges from skin-limited
disease (acne fulminans without systemic symptoms,
AF-WOSS) to acne fulminans with systemic
symptoms (AF-SS) (Fig 1, A and B). The common
feature of all forms of AF consists of ulcerative
lesions that preferentially occur on the trunk with
hemorrhagic erosions and crusts that heal with
severe scarring.

Isotretinoin therapy might trigger AF in patients
with severe acne, particularly when treatment is
initiated at high doses. This form of the disease
does not usually have systemic symptoms (isotreti-
noin-induced AF without systemic symptoms,
IIAF-WOSS) (Fig 1, C-E ) but
the ulcerations, crusting, and
scarring are often severe.
When systemic involvement
is present, the proposed term
is isotretinoin-induced AF
with systemic symptoms
(IIAF-SS).

The panel recommends
the terminology and classifi-
cation proposed in Table I.
The group recognizes AF as a
spectrum of disease with or
without systemic symptoms,
and with isotretinoin and
other drug associated forms.
These terms replace the
previously used terms: ‘‘acnemaligna,’’ ‘‘acute febrile
ulcerative acne conglobata,’’ ‘‘pseudo-acne ful-
minans,’’ and ‘‘acne fulminans sine fulminans.’’ In
addition, recommended examination and diagnostic
studies are described in Table II.

INCIDENCE AND DEMOGRAPHICS
AF is rarely reported, with \200 cases

documented in the literature.1-3 The incidence of
reports has decreased over the last decade,
supporting the belief that severe disease with
systemic findings might be decreasing.2 Some have
postulated that recognition of disease and treatment
are now occurring earlier, and acne is therefore less
likely to progress to a truly fulminant form.2 The
panel agreed that the de novo form of AF is quite
uncommon. In contrast, IIAF-WOSS appears to be
increasing in frequency, which is almost certainly
related to more widespread use of isotretinoin.

AF typically presents in adolescent males between
the ages of 13 and 22.1,2,4 It is most common in
Caucasians, while a less common and milder form
has been reported in patients of East Asian descent.2

In addition, patients who develop AF generally have
a prior history of acne with a mean duration of
2 years.1 Celtic origin has been suggested, but not
confirmed as a risk factor. Other risk factors for AF
include increased testosterone levels and the use of
anabolic steroids.5,6 AF has been reported with
Marfan syndrome and late-onset congenital adrenal
hyperplasia.7,8 Genetics also plays a role, as identical
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Abbreviations used:

AF: acne fulminans
AF-SS: acne fulminans with systemic

symptoms
AF-WOSS: acne fulminans without systemic

symptoms
ICP: intracranial pressure
IIAF-SS: isotretinoin-induced acne fulminans

with systemic symptoms
IIAF-WOSS: isotretinoin-induced acne fulminans

without systemic symptoms
IL-1: interleukin 1
PAPA: pyogenic arthritis, pyoderma

gangrenosum, and acne
PAPASH: pyogenic arthritis, pyoderma

gangrenosum, acne, and hidranitis
suppurative

PASH: pyoderma gangrenosum, acne, and
hidranitis suppurative

PTCS: pseudotumor cerebri syndrome
SAPHO: synovitis, acne, pustulosis,

hyperostosis, and osteitis

J AM ACAD DERMATOL

VOLUME 77, NUMBER 1
Greywal et al 111
twins and siblings with identical human leukocyte
antigen phenotypes have been reported with similar
presentations.9,10 Identified risk factors for IIAF
include higher initiating doses of isotretinoin and
the presence of macrocomedones.11
ASSOCIATED DISORDERS: SAPHO, PAPA,
PASH, AND PAPASH

SAPHO, PAPA, PASH, and PAPASH are syndromes
that share the manifestations of joint disease
and severe acne. SAPHO syndrome (synovitis,
acne, pustulosis, hyperostosis, and osteitis) is a
musculoskeletal disorder with variable skin
findings.12 Its most common skin manifestation is
palmoplantar pustulosis. Acne, including acne
conglobata, AF, and hidradenitis suppurativa, are
less frequently associated with SAPHO. High fever
and weight loss are also often present. The largest
case series of SAPHO noted a preponderance of
women and a mean age of 32 years; only 18%
demonstrated severe acne.13

PAPA syndrome (pyogenic arthritis, pyoderma
gangrenosum, and acne) is an exceedingly rare
autosomal dominant disorder that presents in
childhood with pauci-articular, nonaxial joint
disease.14,15 There is no sex preference. Joint disease
is the predominant feature early in life with
resolution in puberty when acneeusually severee
occurs. Lower extremity pyoderma gangrenosum
lesions are variable in occurrence and severity.

The symptoms of PASH include pyoderma
gangrenosum, acne, and hidranitis suppurative.
PAPASH syndrome, in addition to the findings listed
for PASH, is also associated with pyogenic arthritis.
Mutations in the PSTPIP1 gene have been reported in
both PAPA and PAPASH syndromes.16

PATHOGENESIS
The sequence of events leading to the explosive

cutaneous inflammation in patients with AF is
unknown. Alterations in innate immunity, autoim-
munity, adaptive immunity, and autoinflammation
have been proposed; however, the evidence is
inconclusive.17 An immunological deficiency or a
generalized hypersensitivity state was suspected but
no specific clues could be found in qualitative or
quantitative immunoglobulin assays, skin tests,
biopsies, or other studies.17 The autoinflammatory
syndromes are characterized by inflammasome
activation leading to release of proinflammatory
interleukin-1 (IL-1). Propinobacterium acnes acti-
vates inflammasomes in the skin leading to IL-1
release.18 Therefore, studies examining IL-1 levels in
AF lesions would be of interest.

Regarding a possible mechanism for IIAF, it
appears that isotretinoin likely induces inflammation
in the skin early in the treatment course of all treated
individuals. The metabolic burst from peripheral
blood neutrophils was significantly greater in
patients receiving isotretinoin than in untreated
acne patients or age-matched controls.19 Iso-
tretinoin significantly increases expression of genes
in 2 ontogenies relating to innate immune activa-
tion.20 Therefore, it is possible that the extent of
inflammation induced by isotretinoin, or the pa-
tient’s response to it, could account for the develop-
ment of IIAF. Retinoids are also known to stimulate
granulation tissue and enhance wound healing.21

Excessive stimulation of granulation tissue can result
in pyogenic granuloma formation, which has been
associated with isotretinoin therapy.22 In addition,
numerous cytokines are present in sebocytes.23

Acute apoptosis of large numbers of sebocytes with
isotretinoin therapy likely results in the release of
cytokines into the dermis leading to intensification of
inflammation.

THERAPY
Corticosteroids and isotretinoin

Unfortunately, there is an absence of large-scale
randomized controlled trials evaluating treatment for
AF. Nonetheless, a review of case series, individual
reports, and case analyses supports the use of
systemic corticosteroids in combination with
isotretinoin when treating all forms of AF.1,4,11,24-27

Systemic corticosteroids are recommended at
the immediate onset of AF to quickly control the
severity of inflammation.1 The panel recommends
initiating prednisone 0.5 mg/kg/day to 1 mg/kg/day
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Fig 1. Representative patients with acne fulminans and their management. A and B, 14-year-
old boy with papules, pustules, hemorrhagic crust, and scars on the face (A) and back (B). He
did not have fever but did present with bone pain and leukocytosis (white blood cell count
18 cells/�L), thrombocytosis (468 platelets/�L), and elevated C-reactive protein (5.7 mg/L).
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Table I. Terminology of acne fulminans

Term Abbreviation Definition

Acne fulminans with
systemic symptoms

AF-SS Abrupt, dramatic flare of inflammatory acne, with erosions 1/�
crusts, ulcers, hemorrhagic nodules/plaques, as well as systemic
findings (fever, malaise, bone pain, arthralgias, erythema nodosum,
and leukocytosis)

Laboratory abnormalities might include anemia, leukocytosis,
elevated erythrocyte sedimentation rate, and C-reactive protein

X-ray findings: Osteolytic bony lesions; usual sites include sternum,
clavicles, sacroiliac joints, hips

Acne fulminans without
systemic symptoms

AF-WOSS Abrupt, dramatic flare of inflammatory acne, with erosions 1/�
crusts, ulcers, and hemorrhagic nodules/plaques without systemic
findings

Isotretinoin-induced acne fulminans
with systemic symptoms

IIAF-SS Drug-induced form of acne fulminans with systemic symptoms (rarely
testosterone and anabolic steroids can induce this reaction; this
entity is much less common than IIAF-WOSS)

Isotretinoin-induced acne fulminans
without systemic symptoms

IIAF-WOSS Drug-induced form of acne fulminans without systemic symptoms
(other drugs including testosterone and anabolic steroids can
induce IIAF-WOSS; this entity is the most common form of AF)

AF, Acne fulminans; AF-SS, acne fulminans with systemic symptoms; AF-WOSS, acne fulminans without systemic symptoms; IIIAF-SS,

isotretinoin-induced AF with systemic symptoms; IIAF-WOSS, isotretinoin-induced acne fulminans without systemic symptoms.

J AM ACAD DERMATOL

VOLUME 77, NUMBER 1
Greywal et al 113
as monotherapy for at least 4 weeks for AF-SS, and
for at least 2 weeks for AF-WOSS. Corticosteroids
should be continued until the crusted lesions have
healed; then low dose isotretinoin (0.1 mg/kg/day)
can be added. Subsequently, the corticosteroid
therapy should continue and overlap with low
dose isotretinoin for at least 4 weeks. Isotretinoin
can then be gradually increased, with a slow taper of
the corticosteroid. A recommended corticosteroid
tapering regimen involves halving the dose each
week to a physiologic dose, then every other day for
2 weeks. This taper will generally require a 4- to
8-week period of time. Thus, patients are commonly
on systemic corticosteroids for a period of
Therefore, his diagnosis was consistent with acne
He was treated with prednisone 1 mg/kg mono
0.1 mg/kg was added to his regimen for the subseq
improvement, allowing prednisone to be tapere
isotretinoin dosage. C-E, 12-year-old boy with in
rhagic crusts on the face (C), chest, and back (D). T
isotretinoin 30 mg/day with no systemic symptom
isotretinoin-induced acne fulminans without system
was promptly discontinued. He received 2 week
which time the hemorrhagic crusts and erosions h
started and continued along with the prednisone
patient was slowly tapered off of prednisone as h
another 4 weeks and until he was able to tolerate s
full course of isotretinoin therapy lasted 26 month
F, 16-year-old boy with papules, pustules, and sc
severe inflammatory acne. To prevent IIAF, the pat
for 2 weeks before initiating isotretinoin. He was t
not experience a dramatic flare of inflammatory
symptoms. � American Acne & Rosacea Society.
3-4 months, and this treatment may be prolonged if
the patient flares when the dose of isotretinoin is
increased.

Given that the course of systemic corticosteroids
may be prolonged, it is necessary to obtain a
good baseline history and physical examination,
ruling out concerns regarding risk for
tuberculosis, presence of hypertension, diabetes,
peptic ulcer disease, or psychiatric disorders. Most
panelists do not use ulcer prophylaxis in low-risk
patients, but this possibility may be discussed with
patients.

If acne flaring occurs during the course of this
treatment plan, then more prolonged systemic
fulminans with systemic symptoms (AF-SS).
therapy for 4 weeks, and then isotretinoin
uent 4 weeks. The patient showed dramatic
d with slow, incremental increases in his
flammatory papules, pustules, and hemor-
he lesions developed 4 weeks after initiating
s present. This patient was diagnosed with
ic symptoms (IIAF-WOSS), and isotretinoin
s of prednisone 1 mg/kg monotherapy, at
ad resolved (E). Isotretinoin 0.1 mg/kg was
1 mg/kg for the subsequent 4 weeks. The
e continued isotretinoin 0.1 mg/kg dose for
lowly increasing the dose of isotretinoin. His
s with a final cumulative dose of 130 mg/kg.
arring on the face, which is consistent with
ient was administered prednisone 0.5 mg/kg
hen started on low-dose isotretinoin and did
acne with crusting, erosions, or systemic

Printed with permission.
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Table II. Initial diagnostic evaluation of acne fulminans

Physical examination Complete physical examination including temperature

Laboratory studies - Complete blood count with differential
- Liver function tests
- Erythrocyte sedimentation rate and C-reactive protein (in patients with systemic
findings)

- Urine or serum human chorionic gonadotropin (in women)
Imaging Radiograph (only if patient has symptoms concerning for bone or joint involvement)

Fig 2. Consensus classification and treatment algorithm of acne fulminans and its variants.
� American Acne & Rosacea Society. Printed with permission.
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corticosteroid therapy or discontinuation of isotret-
inoin temporarily may be required (see algorithm,
Fig 2).

The typical isotretinoin cumulative goal dose is
120-150 mg/kg.1,11,26,27 Many patients with AF will
require a longer course of treatment for their
prolonged symptoms because the dose is initially
quite low and should not be rapidly increased. In
addition, refractory disease might require more
prolonged therapy, which may be treated with
higher cumulative doses of isotretinoin.
High-potency topical corticosteroids once to
twice daily may be used for eroded sites associated
with granulation tissue or even at sites of incipient
erosion.28 Such use could theoretically decrease the
duration of systemic corticosteroid treatment. In
patients unwilling or unable to tolerate oral
corticosteroids, the use of high-potency topical
corticosteroids in high-risk areas might be a
reasonable option.

To prevent IIAF in a severe inflammatory
acne patient (Fig 1, F ), overlapping prednisone
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(0.5 mg/kg/day to 1 mg/kg/day) for 2-4 weeks with
concurrent low-dose isotretinoin should be
considered. Isotretinoin should then be increased
gradually over 3-5 months as tolerated. Some
panelists institute prednisone as monotherapy for
2 weeks before starting isotretinoin, if concern is
extremely high for induction of AF.

Antibiotics
Tetracyclines are not recommended as first-line

treatment for AF. Most experts believe it is, at best,
minimally effective.1 Case series of AF showed poor
clinical response to antibiotics alone.1,4 The
literature is unclear if there is an additional positive
clinical response when used in combination with
systemic corticosteroids as compared with systemic
corticosteroids alone or corticosteroids with
isotretinoin.1,4 If used, in cases in which the patient
is intolerant to isotretinoin or oral corticosteroids,
maximum tetracycline dosing should be prescribed
(doxycycline 100 mg twice daily, minocycline
100 mg twice daily, tetracycline 500 mg to 1 g twice
daily).4

Prospective studies are required to determine if
the use of oral antibiotics before or overlapping with
the initiation of isotretinoin minimizes IIAF. Many
panelists use systemic antibiotics to pretreat patients
before instituting isotretinoin therapy in the belief
that this decreases the risk of inducing IIAF;
however, no evidence-based data exists to support
this belief. Possible adverse effects following the
concurrent use of isotretinoin and tetracylines
include increased risk for pseudotumor cerebri
syndrome (discussed below). Some panelists felt
that the risk-benefit ratio for this approach is superior
to the combination of systemic corticosteroids and
isotretinoin; 38% of panelists use regimens of oral
antibiotics overlapping with isotretinoin, while 62%
do not. This is a controversial topic: 46% of panelists
believe that the risk-benefit ratio argues against
combination antibiotic-isotretinoin use, while 54%
feel the risk is minimal.

Biologics
The biologic agents etanercept and infliximab

have been successfully used to treat isotretinoin-
resistant acne conglobata in a few case reports.29-31

In addition, the acne lesions of SAPHO might
respond to tumor necrosis factorea inhibitors,
primarily infliximab.32-35 Tumor necrosis factorea
inhibitors, anakinra (an IL-1 receptor antagonist),
and canakinumab (an antieIL-1b monoclonal
antibody) have reported efficacy in treating acne in
PAPA and PAPASH syndromes.36-39 No specific data
regarding the use of biologics is available for AF.
However, in recalcitrant cases, or in patients
intolerant to isotretinoin, the panel agrees that the
use of biologic agents should be considered.

Alternative and adjunctive therapies
Several novel approaches to managing AF have

been reported. Alternative immunosuppressive and
anti-inflammatory agents, such as cyclosporine and
dapsone, have been successfully used in a small
number of cases.40-43

Two patients with AF who were treated with
the immunomodulator levamisole experienced
immediate and sustained benefits.44 The proposed
mechanisms of levamisole include enhanced
modulation of T-cell responses, macrophage
functions, and increased neutrophil proliferation.45

Pulsed-dye laser applies a wavelength of
585-595 nm that targets hemoglobin and is proven
effective in improving wound healing and acne
scarring.46 One case report used pulsed-dye laser
to treat hemorrhagic erosions and excess granulation
tissue in IIAF with improvement after 2 treatments.46

SPECIAL CONSIDERATION REGARDING
SEVERE ADVERSE TREATMENT EFFECTS:
PSEUDOTUMOR CEREBRI SYNDROME

Tetracycline, isotretinoin, and corticosteroids
have been associated with the development of
pseudotumor cerebri syndrome (PTCS). PTCS
encompasses primary and secondary disorders of
elevated intracranial pressure (ICP) caused by
increased resistance in cerebrospinal fluid
outflow.47-49 PTCS usually causes headache and
blurry vision and can result in permanent vision
loss if unrecognized. The signs most suggestive of
PTCS are postural headache, tinnitus, transient visual
disturbance, and diplopia. Because no reliable
feature of PTCS can distinguish it from migraine or
tension headaches, dermatologists should have a
low threshold for referring patients on isotretinoin,
tetracyclines, or corticosteroids for dilated-eye
examination to rule out papilledema. ICP remains
elevated for weeks after discontinuing the
responsible agent(s), and papilledema can persist
for even longer; therefore, close neuro-ophthalmic
monitoring and treatment with ICP-lowering
medications such as acetazolamide are necessary.50

Primary PTCS predominantly occurs in obese
adult females of childbearing age, whereas
secondary PTCS has a specific cause, including
systemic retinoid and tetracycline medications.51-53

Proof of causation has been established for these
classes by observing PTCS recurrence following
medication rechallenge. Among tetracyclines,
minocycline carries the highest risk for secondary
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PTCS.54 Synergistic risk of combination therapy with
isotretinoin and a tetracycline has been suggested by
case reports.55 However, there are also reports of
patients tolerating one class after developing PTCS
from the other.56,57 Importantly, corticosteroids have
no clear association with PTCS, except in cases of
abrupt withdrawal of chronic systemic corticoste-
roids.58-66 The consensus of the panel was that
concomitant use of tetracyclines with isotretinoin is
not recommended as standard practice. However, if
the provider and patient deem the potential benefit
to outweigh the risk, overlapping use of doxycycline
or tetracycline, but not minocycline, with isotretinoin
could be considered, acknowledging the potential
risk for PTCS.
FUTURE DIRECTIONS
The consensus panel acknowledges that there is

a paucity of strong evidence addressing the
pathogenesis and treatment of AF and its variants.
AF with and without systemic symptoms is rare,
but several case series exist that provide some
guidance regarding management. Unfortunately,
isotretinoin-induced disease is more common and
appears to be increasing, but evidence-based data is
similarly lacking for this disorder. Using a uniform
classification system should simplify and optimize
future investigations. Future areas of research
include identifying at-risk groups, defining
prevention strategies, and comparing drug dosing
effects, as well as the impact of combination
therapies. Better understanding of the mechanism
of action of isotretinoin might also provide insight
into the pathogenesis of AF. Genetic information,
particularly immunogenetic profiling of patients,
might provide insight into the spectrum of this
disease, leading to more optimal directed therapies.

REFERENCES

1. Seukeran DC, Cunliffe WJ. The treatment of acne fulminans: a

review of 25 cases. Br J Dermatol. 1999;141(2):307-309.

2. Zaba R, Schwartz RA, Jarmuda S, Czarnecka-Operacz M,

Silny W. Acne fulminans: explosive systemic form of acne.

J Eur Acad Dermatol Venereol. 2011;25(5):501-507.

3. Schram A, Rosenbach M. Acne fulminans. In: Zeichner JA, ed.

Acneiform eruptions in dermatology: a differential diagnosis.

New York, NY: Springer; 2014:117-123.

4. Karvonen SL. Acne fulminans: report of clinical findings and

treatment of twenty-four patients. J Am Acad Dermatol. 1993;

28(4):572-579.

5. Traupe H, von M€uhlendahl KE, Br€amswig J, Happle R.

Acne of the fulminans type following testosterone therapy

in three excessively tall boys. Arch Dermatol. 1988;124(3):

414-417.

6. Heydenreich G. Testosterone and anabolic steroids and acne

fulminans. Arch Dermatol. 1989;125(4):571-572.
7. Wollina U, Gesina H, Koch A, K€ostler E. Case reports: acne

fulminans in Marfan syndrome. J Drugs Dermatol. 2005;4(4):

501-505.

8. Placzek M, Degitz K, Schmidt H, Plewig G. Acne fulminans in

late-onset congenital adrenal hyperplasia. Lancet. 1999;

354(9180):739-740.

9. Darley CR, Currey HL, Baker H. Acne fulminans with arthritis

in identical twins treated with isotretinoin. J R Soc Med. 1984;

77(4):328-330.

10. Wong SS, Pritchard MH, Holt PJ. Familial acne fulminans. Clin

Exp Dermatol. 1992;17(5):351-353.

11. Thomsen KF, Cunliffe WJ. Acne fulminans ‘sine fulminans’.

Clin Exp Dermatol. 2000;25(4):299-301.

12. Chamot AM, Benhamou CL, Kahn MF, Beraneck L, Kaplan G,

Prost A. Acne-pustulosis-hyperostosis-osteitis syndrome.

Results of a national survey. 85 cases [French]. Rev Rhum

Mal Osteoartic. 1987;54(3):187-196.

13. Hayem G, Bouchaud-Chabot A, Benali K, et al. SAPHO

syndrome: a long-term follow-up study of 120 cases. Semin

Arthritis Rheum. 1999;29(3):159-171.

14. Lindor NM, Arsenault TM, Solomon H, Seidman CE,

McEvoy MT. A new autosomal dominant disorder of

pyogenic sterile arthritis, pyoderma gangrenosum, and

acne: PAPA syndrome. Mayo Clin Proc. 1997;72(7):611-615.

15. Tallon B, Corkill M. Peculiarities of PAPA syndrome. Rheuma-

tology. 2006;45(9):1140-1143.

16. MarzanoAV, TrevisanV, GattornoM, Ceccherini I, De SimoneC,

Crosti C. Pyogenic arthritis, pyoderma gangrenosum, acne,

and hidradenitis suppurativa (PAPASH): a new autoinflamma-

tory syndrome associated with a novel mutation of the

PSTPIP1 gene. JAMA Dermatol. 2013;149(6):762-764.

17. Goldschmidt H, Leyden JJ, Stein KH. Acne fulminans:

investigation of acute febrile ulcerative acne. Arch Dermatol.

1977;113(4):444-449.

18. Qin M, Pirouz A, Kim MH, Krutzik SR, Garvan HJ, Kim J.

Propionibacterium acnes induces IL-1ß secretion via the

NLRP3 inflammasome in human monocytes. J Invest

Dermatol. 2014;134(2):381-388.

19. Perkins W, Crocket KV, Hodgins MB, Mackie RM,

Lackie JM. The effect of treatment with 13-cis-retinoid

acid on the metabolic burst of peripheral blood neutro-

phils from patients with acne. Br J Dermatol. 1991;124(5):

429-432.

20. Nelson AM, Zhao W, Gilliland KL, Zaenglein AL, Liu W,

Thiboutot DM. Temporal changes in gene expression in the

skin of patients treated with isotretinoin provide insight into

its mechanism of action. Dermatoendocrinol. 2009;1(3):

177-187.

21. Elson ML. The role of retinoids in wound healing. J Am Acad

Derm. 1998;39(2):S79-S81.

22. Campbell JP, Gerkin RC, Ellis CN, Matsuda-John SS,

Swanson NA, Voorhees JJ. Retinoid therapy is associated

with excess granulation tissue responses. J Am Acad

Dermatol. 1983;9(5):708-713.

23. Makrantonaki E, Ganceviciene R, Zouboulis C. An update on

the role of the sebaceous gland in the pathogenesis of acne.

Dermatolendocrinol. 2011;3(1):41-49.

24. Cavicchini S, Ranza R, Brezzi A, Bottoni A, Tosi R, Caputo R.

Acne fulminans with sacroiliitis during isotretinoin therapy.

Eur J Dermatol. 1992;2:327-328.

25. Choi EH, Bang D. Acne fulminans and 13-cis-retinoic acid.

J Dermatol. 1992;19(6):378-383.

26. Leyden JJ. The role of isotretinoin in the treatment of acne:

personal observations. J Am Acad Dermatol. 1998;39(2):

S45-S49.

http://refhub.elsevier.com/S0190-9622(16)31116-1/sref1
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref1
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref2
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref2
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref2
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref3
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref3
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref3
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref4
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref4
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref4
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref5
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref5
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref5
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref5
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref5
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref5
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref6
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref6
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref7
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref7
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref7
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref7
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref8
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref8
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref8
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref9
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref9
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref9
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref10
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref10
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref11
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref11
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref12
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref12
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref12
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref12
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref13
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref13
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref13
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref14
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref14
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref14
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref14
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref15
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref15
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref16
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref16
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref16
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref16
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref16
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref17
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref17
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref17
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref18
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref18
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref18
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref18
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref18
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref19
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref19
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref19
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref19
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref19
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref20
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref20
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref20
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref20
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref20
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref21
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref21
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref22
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref22
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref22
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref22
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref23
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref23
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref23
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref24
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref24
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref24
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref25
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref25
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref26
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref26
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref26
http://guide.medlive.cn/
http://guide.medlive.cn/


J AM ACAD DERMATOL

VOLUME 77, NUMBER 1
Greywal et al 117
27. Rabach M, Webster GF. Acne fulminans. In: Shalita AR, Del

Rosso JQ, Webster GF, eds. Acne vulgaris. London, UK:

Informa Healthcare; 2011:161-165.

28. Miller RA, Ross JB, Martin J. Multiple granulation

tissue lesions occurring in isotretinoin treatment of acne

vulgarisesuccessful response to topical corticosteroid

therapy. J Am Acad Dermatol. 1985;12(5):888-889.

29. Campione E, Mazzotta AM, Bianchi L, Chimenti S. Severe acne

successfully treated with etanercept. Acta Derm Venereol.

2006;86(3):256-257.

30. Shirakawa M, Uramoto K, Harada FA. Treatment of acne

conglobata with infliximab. J Am Acad Dermatol. 2006;55(2):

344-346.

31. Vega J, S�anchez-Velicia L, Pozo T. Efficacy of etanercept in the

treatment of acne conglobata. Actas Dermosifiliogr. 2010;

101(6):553-554.

32. Abdelghani KB, Dran DG, Gottenberg JE, Morel J, Sibilia J,

Combe B. Tumor necrosis factor-alpha blockers in SAPHO

syndrome. J Rheumatol. 2010;37(8):1699-1704.

33. Iqbal M, Kolodney MS. Acne fulminans with synovitis-acne-

pustulosis-hyperostosis-osteitis (SAPHO) syndrome treated

with infliximab. J Am Acad Dermatol. 2005;52(5):S118-S120.

34. Olivieri I, Padula A, Ciancio G, Salvarani C, Niccoli L, Cantini F.

Successful treatment of SAPHO syndrome with infliximab: a

report of two cases. Ann Rheum Dis. 2002;61(4):375-376.

35. Moll C, Hern�andez MV, Ca~nete JD, et al. Ilium osteitis as the

main manifestation of the SAPHO syndrome: response to

infliximab therapy and review of the literature. Semin Arthritis

Rheum. 2008;37(5):299-306.

36. Cortis E, De Benedetti F, Insalaco A, et al. Abnormal

production of tumor necrosis factor (TNF)-alpha and clinical

efficacy of the TNF inhibitor etanercept in a patient with

PAPA syndrome. J Pediatr. 2005;146(2):193.

37. Schellevis MA, Stoffels M, Hoppenreijs EP, Bodar E, Simon A,

van der Meer JW. Variable expression and treatment of PAPA

syndrome. Ann Rheum Dis. 2011;70(6):1168-1170.

38. Braun-Falco M, Kovnerystyy O, Lohse P, Ruzicka T. Pyoderma

gangrenosum, acne, and suppurative hidradenitis (PASH)ea
new autoinflammatory syndrome distinct from PAPA

syndrome. J Am Acad Dermatol. 2012;66(3):409-415.

39. Geusau A, Mothes-Luksch N, Nahavandi H, et al. Identification

of a homozygous PSTPIP1 mutation in a patient with a

PAPA-like syndrome responding to canakinumab treatment.

JAMA Dermatol. 2013;149(2):209-215.

40. Lages RB, Bona SH, Silva FV, Gomes AK, Campelo V. Acne

fulminans successfully treated with prednisone and dapsone.

An Bras Dermatol. 2012;87(4):612-614.

41. Tan BB, Lear JT, Smith AG. Acne fulminans and erythema

nodosum during isotretinoin therapy responding to

dapsone. Clin and Exp Dermatol. 1997;22(1):26-27.

42. Giavedoni P, Mascar�o-Galy JM, Aguilera P, Estrach-Panella T.

Acne fulminans successfully treated with cyclosporine and

isotretinoin. J Am Acad Dermatol. 2014;70(2):e38-e39.

43. Tago O, Nagai Y, Matsushima Y, Ishikawa O. A case of acne

fulminans successfully treated with cyclosporin a and

prednisolone. Acta Derm Venereol. 2011;91(3):377-378.

44. Haneke E. Levamisole treatment of acne fulminans. Z Hautkr.

1981;56(17):1160-1166.

45. Coles GC, East JM, Jenkins SN. The mechanism of action of

the anthelmintic levamisole. Gen Pharmac. 1975;6:309-313.

46. Friedlander SF. Effective treatment of acne fulminans-

associated granulation tissue with the pulsed dye laser.

Pediatr Dermatol. 1998;15(5):396-398.
47. Friedman DI. The pseudotumor cerebri syndrome. Neurol

Clin. 2014;32(2):363-396.

48. Mallery RM, Friedman DI, Liu GT. Headache and the

pseudotumor cerebri syndrome. Curr Pain Headache Rep.

2014;18(9):446.

49. Wakerley BR, Tan MH, Ting EY. Idiopathic intracranial hyper-

tension. Cephalalgia. 2015;35(3):248-261.

50. Winn BJ, Liao YJ, Horton JC. Intracranial pressure returns to

normal about a month after stopping tetracycline antibiotics.

Arch Ophthalmol. 2007;125(8):1137-1138.

51. Roytman M, Frumkin A, Bohn TG. Pseudotumor cerebri

caused by isotretinoin. Cutis. 1998;42(5):399-400.

52. Spector RH, Carlisle J. Pseudotumor cerebri caused by a

synthetic vitamin A preparation. Neurology. 1984;34(11):

1509-1511.

53. Friedman DI. Medication-induced intracranial hypertension

in dermatology. Am J Clin Dermatol. 2005;6(1):29-37.

54. Passi SF, Butcher R, Warner JEA, et al. Incidence of

idiopathic intracranial hypertension (IIH) among users of

tetracycline antibiotics. San Diego, CA: North American

Neuro-Ophthalmology Society Meeting; February 21-26,

2015.

55. Lee AG. Pseudotumor cerebri after treatment with tetracy-

cline and isotretinoin for acne. Cutis. 1995;55(3):165-168.

56. Bettoli V, Borghi A, Mantovani L, et al. Safe use of oral

isotretinoin after pseudo-tumor cerebri due to minocycline.

Eur J Dermatol. 2011;21(6):1024-1025.

57. Tintle SJ, Harper JC, Webster GF, Kim GK, Thiboutot DM. Safe

use of therapeutic-dose oral isotretinoin in patients with a

history of pseudotumor cerebri. JAMA Dermatol. 2016;152:

582-584.

58. Bandyopadhyay S, Jacobson DM. Clinical features of

late-onsetn pseudotumor cerebri fulfilling the modified

dandy criteria. J Neuroophthalmol. 2001;22(1):9-11.

59. Dave S, Longmuir R, Shah VA, Wall M, Lee AG. Intracranial

hypertension in systemic lupus erythematosus. Semin

Ophthalmol. 2008;23(2):127-133.

60. Incecik F, Herg€uner MO, Altunbasak S. Evaluation of sixteen

children with pseudotumor cerebri. Turk J Pediatr. 2001;53(1):

55-58.

61. Per H, Canpolat M, G€um€us H, et al. Clinical spectrum of

pseudotumor cerebri in children: etiological, clinical fea-

tures, treatment, and prognosis. Brain Dev. 2013;35(6):

561-568.

62. Saigusa K, Takei H, Shishido T, Ohki J, Naoe N, Ohno K.

Benign intracranial hypertension resulting from corticoste-

roid withdrawl: case report. No Shinkei Geka. 2002;30(1):

57-62.

63. Liu GT, Kay MD, Bienfang DC, Schatz NJ. Pseudotumor

cerebri associated with corticosteroid withdrawl in inflam-

matory bowel disease. Am J Ophthalmol. 1994;117(3):

352-357.

64. Ujhara M, Osawa M, Kobayashi I, Takemiya T, Maruyama S. A

case of pseudotumor cerebri probably due to withdrawl of

adrenal corticosteroid hormone. Nihon Naika Gakkai Zasshi.

1988;77(5):661-666.

65. Zadik Z, Barak Y, Stager D, Kaufman H, Levin S, Gadoth N.

Pseudotumor cerebri in a boy with 11-beta-hydroxylase

deficiencyda possible relation to rapid steroid withdrawl.

Childs Nerv Syst. 1985;1(3):179-181.

66. Neville BG, Wilson J. Benign intracranial hypertension

following corticosteroid withdrawl in childhood. Br Med J.

1970;3(5722):554-556.

http://refhub.elsevier.com/S0190-9622(16)31116-1/sref27
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref27
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref27
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref28
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref28
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref28
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref28
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref29
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref29
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref29
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref30
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref30
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref30
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref31
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref31
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref31
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref31
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref32
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref32
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref32
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref33
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref33
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref33
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref34
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref34
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref34
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref35
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref35
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref35
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref35
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref35
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref35
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref36
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref36
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref36
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref36
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref37
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref37
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref37
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref38
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref38
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref38
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref38
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref39
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref39
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref39
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref39
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref40
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref40
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref40
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref41
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref41
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref41
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref42
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref42
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref42
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref42
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref43
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref43
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref43
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref44
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref44
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref45
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref45
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref46
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref46
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref46
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref47
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref47
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref48
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref48
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref48
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref49
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref49
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref50
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref50
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref50
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref51
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref51
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref52
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref52
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref52
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref53
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref53
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref54
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref54
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref54
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref54
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref54
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref55
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref55
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref56
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref56
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref56
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref57
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref57
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref57
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref57
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref58
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref58
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref58
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref59
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref59
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref59
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref60
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref60
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref60
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref60
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref61
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref61
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref61
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref61
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref61
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref61
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref62
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref62
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref62
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref62
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref63
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref63
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref63
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref63
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref64
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref64
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref64
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref64
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref65
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref65
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref65
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref65
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref65
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref66
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref66
http://refhub.elsevier.com/S0190-9622(16)31116-1/sref66
http://guide.medlive.cn/
http://guide.medlive.cn/

	Evidence-based recommendations for the management of acne fulminans and its variants
	Methods
	Definitions
	Incidence and demographics
	Associated disorders: SAPHO, PAPA, PASH, and PAPASH
	Pathogenesis
	Therapy
	Corticosteroids and isotretinoin
	Antibiotics
	Biologics
	Alternative and adjunctive therapies

	Special consideration regarding severe adverse treatment effects: Pseudotumor cerebri syndrome
	Future directions
	References


