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 Introduction 

 Amicrobial pustulosis of the folds 
(APF) is a recently described entity that is 
characterized by relapsing pustular lesions 
affecting mainly the cutaneous folds and 
scalp. Since the initial report of APF oc-
curring in association with systemic lupus 
erythematosus (LE) by Crickx  [1]  in 1991, 
there have been further reports of its asso-
ciation with systemic and cutaneous LE as 
well as other dysimmune diseases  [2–10] .

  We here report a case of a pustular 
eruption closely mimicking APF that oc-
curred under long-term therapy with in-
fliximab for Crohn’s disease expanding 
the spectrum of cutaneous complications 
occurring under anti-tumor necrosis fac-
tor- �  (TNF- � ) blockers.

  Report of a Case 

 A 22-year-old female patient was re-
ferred for evaluation of a recurrent pustu-
lar and crusted eruption of 5 months’ du-
ration involving predominantly the scalp 
and the face with isolated lesions of the 
trunk and extremities. She had a history of 
severe Crohn’s disease and had been re-
ceiving infusions of infliximab every oth-
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 Abstract 
 Amicrobial pustulosis of the folds (APF) is a 
recently described entity characterized by 
relapsing pustular lesions predominantly in-
volving the cutaneous flexures and scalp. 
This disease typically occurs in association 
with systemic lupus erythematosus and a 
variety of other autoimmune diseases. We 
here describe an APF-like pustular erup-
tion predominantly affecting the scalp, face 
and trunk, occurring during long-term in-
fliximab treatment for Crohn’s disease. Im-
munohistochemical staining of skin biopsy 
specimens for myxovirus resistance protein 
A, a marker for type 1 interferon-inducible 
proteins, showed increased staining in the 
epidermis and dermal mononuclear inflam-
matory infiltrate. Our observation further 
extends the spectrum of cutaneous adverse 
reactions potentially related to anti-tumor 
necrosis factor- � , the clinical context in 
which APF can occur as well as its clinical
presentations. 
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er month for the past 4 years, which re-
sulted in complete disease remission. She 
had no prior history of eczema, psoriasis, 
systemic LE or other autoimmune diseas-
es. She was seen initially by her primary 
physician and was treated with topical 
emollients and several courses of oral
antibiotics (amoxicillin-clavulanic acid) 
without any improvement.

  On examination, there were multiple 
erythematous, weepy, erosive and pustular 
lesions in the occipital area of the scalp, co-
alescing into large plaques with extensive 
hair loss. She also had isolated pustular 
and eroded lesions along the hairline of the 
scalp, in the retroauricular regions, exter-
nal auditory canals and nares. On the 
trunk and limbs, there were isolated papu-
lopustules and discrete eczematous lesions 
( fig. 1 ).

  Light microscopy studies of a skin bi-
opsy specimen obtained from the scalp 
showed neutrophilic folliculitis and peri-
folliculitis with mild spongiosis, dermal 
edema with an inflammatory infiltrate of 
lymphocytes and neutrophils ( fig.  2 a, b). 
In another biopsy specimen obtained from 
the thigh, there was a spongiform subcor-
neal pustule with interface changes of bas-
al vacuolar degeneration and a superficial 
and deep dermal infiltrate of neutrophils 
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and lymphocytes with increased mucin 
deposition ( fig. 2 c, d). The periodic acid-
Schiff staining did not demonstrate fungi, 
and Gram staining for bacteria was also 
negative. Repeated cultures from pustules 
were either sterile or revealed the presence 
of  Staphylococcus aureus . Direct immuno-
fluorescence microscopy studies of lesion-
al skin were negative. Complete blood 
count, electrolytes, renal, liver function 
tests and urine sediment analysis were 
within normal limits. Antinuclear anti-
bodies, anti-double-stranded DNA and 
antinucleosome antibodies were negative, 
whereas antihistone antibodies were posi-
tive (1.9 units; normal  ! 1).

  The patient was started on both topical 
and systemic corticosteroids (predniso-
lone 0.5 mg/kg) as well as on oral amoxi-
cillin-clavulanic acid. Based on its poten-
tial triggering role, infliximab was dis-
continued, and the patient was switched
to sulfasalazine for her Crohn’s disease. 
Within 1 week of initiation of systemic 
corticosteroid therapy, there was signifi-
cant improvement with no new lesions. On 
follow-up 2 months later, there was com-
plete resolution of the pustules and scaly 
plaques with almost regrowth of hair on 
the scalp.

  Immunohistochemical Methods 

 Formalin-fixed paraffin-embedded 
skin specimens from our patient were fur-
ther processed after informed consent. 
Sections were deparaffinized and stained 
with standard hematoxylin-eosin for rou-
tine histological examination. In addition, 
type 1 interferon (IFN) signaling was eval-
uated by immunostaining for myxovirus 
resistance protein A (MxA), using a strep-
tavidin-biotin peroxidase system. Antigen 
retrieval was performed using a citrate 
buffer at pH 6 in a pressure cooker. Tissue 
sections were incubated overnight with 
rabbit polyclonal antibody to human
MxA (1:   700; Gene Tex, Irvine, Calif., USA) 
followed by biotinylated goat anti-rabbit 
immunoglobulin antiserum (1:   200 dilu-
tion; Dako, Glostrup, Denmark) for 1 h. 
Sections were subsequently incubated 
with a streptavidin-biotin complex/alka-
line phosphatase (1:   200 dilution; Dako) 
and then developed with new fuchsin-
naphthol AS-BI (Sigma, St. Louis, Mo., 
USA) for 10 min, counterstained with he-
matoxylin and mounted. As negative con-
trols, we replaced the primary antibody 

with the antibody dilution buffer. Finally, 
we carried out immunohistological stain-
ing with MxA on skin sections obtained 
from patients with active psoriasis as posi-
tive control and from healthy individuals.

  Results 

 Representative stainings from lesional 
skin and a normal control are shown in  fig-
ure 3 . In our case, immunostaining with 
MxA used as surrogate marker for type 1 
IFN-inducible protein demonstrated in-
tense epidermal staining, particularly in 
areas corresponding to the interface chang-
es as well as cytoplasmic staining of the 

dermal inflammatory mononuclear and 
vascular endothelial cells. Polymorphonu-
clear leukocytes were not positively stained.

  Discussion 

 We here report the unusual and strik-
ing case of a patient under long-term treat-
ment with infliximab for Crohn’s disease 
who developed a pustular eruption with 
clinical and histological features mimick-
ing APF. APF is an uncommon entity that 
has gained increasing attention in the der-
matological literature  [1–10] . Invariably all 
cases have been described in young wom -
en in the context of dysimmune diseases. 

a

b

c

d

e

  Fig. 1.   a–c  Erythematous, crusted plaques affecting the ears, nares and scalp with scar-
ring alopecia.  d ,  e  Scattered papulopustules distributed over the limbs.  Inset  Close-up of 
a pustule. 
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a b

c d

  Fig. 2.   a  Scalp biopsy: folliculitis and perifolliculitis. Hematoxy-
lin-eosin. Original magnification  ! 10.  b  Scalp biopsy: perifol-
licular infiltrate of neutrophils. Hematoxylin-eosin. Original 
magnification  ! 20.  c  Biopsy from pustule on the thigh: subcor-
neal pustule with papillary edema. Hematoxylin-eosin. Original 
magnification  ! 10.  d  Biopsy from pustule on the thigh: spongio-
sis with interface dermatitis. Hematoxylin-eosin. Original mag-
nification  ! 20. 

  Fig. 3.   a  Scalp biopsy: increased epidermal staining of MxA. Orig-
inal magnification  ! 10.  b  Biopsy from pustule on the thigh: in-
creased epidermal staining of MxA with sparing of neutrophils. 
Original magnification  ! 10.  c  Biopsy from pustule on the thigh: 
prominent staining of the epidermis and dermal mononuclear in-
filtrate corresponding to the interface changes. Original magni-
fication  ! 20.  d  Normal skin: negative staining for MxA. Original 
magnification  ! 20. 

a b c d

  2  

  3  
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Besides systemic and cutaneous LE, anec-
dotal cases occurring in association with 
scleroderma, mixed connective tissue dis-
ease, sicca syndrome, celiac disease, id-
iopathic thrombocytopenia, myasthenia 
gravis and Hashimoto’s thyroiditis have 
been reported  [1–10] . The disease is char-
acterized by relapsing pustular lesions and 
predominantly involves major and minor 
body folds, including the retroauricular re-
gion, the external ear canal and nares as 
well as the face and the scalp  [1, 2] . Further-
more, the upper and lower extremities, the 
trunk and the buttocks may also be affect-
ed with pustular and/or eczematous le-
sions. The primary lesions consist of small 
follicular and nonfollicular sterile pustules 
coalescing into erosive plaques. Histologi-
cal features include intraepidermal spongi-

form abscesses with a neutrophilic dermal 
inflammatory infiltrate  [6] . Direct immu-
nofluorescence microscopy studies includ-
ing the lupus band test are usually negative 
 [2, 6] . This pustulosis is considered amicro-
bial as microbiological cultures from re-
cent, closed pustules are always negative 
although  Staphylococcus  and  Streptococcus  
can be isolated from older and eroded le-
sions because of secondary colonization, as 
observed in our case  [4] .

  Based on the frequent association with 
systemic LE, cutaneous LE and other auto-
immune diseases, the appealing term of 
neutrophilic cutaneous lupus has been 
suggested for APF by some authors  [3] . 
Other authors have rather proposed to in-
clude the condition within the spectrum
of neutrophilic dermatoses. In analogy to 

other neutrophilic diseases, extracutane-
ous involvement such as colonic ulcer-
ations has also been described in APF  [2] .

  Marzano et al.  [5]  proposed a set of di-
agnostic criteria for APF, which include as 
one of the obligate criteria a pustulosis in-
volving 1 or more major folds, 1 or more 
minor folds and the anogenital area. Based 
on these as yet unvalidated criteria, our pa-
tient does not have a definite diagnosis of 
APF. However, our patient although lack-
ing major fold and anogenital involvement 
exhibited lesions of the face and nares 
identical to those of patient 5 as described 
by Marzano et al.  [5] . Furthermore, she 
had other typical features of APF such as 
severe scalp and retroauricular involve-
ment and isolated pustular lesions of the 
trunk and extremities. Hence, we think 

Table 1.  Major differential diagnoses considered in our patient

Amicrobial pustulosis of the folds [1–10] Pustular psoriasiform eruptions
associated with anti-TNF [12–18]

Pustular Crohn’s disease/
vesiculopustular eruption 
of IBD/pustular variant of 
pyoderma gangrenosum 
[19–21]

Epidemiology Affects females Female:male ratio 2:1 Unknown
3rd decade Mean age 45 8 15 years

Clinical
features

Symmetrical eruption of pustules, erosive 
macerated areas and crusts involving the folds 
(axilla, groins, external auditory meatus,
nares, retroauricular flexures, interdigital 
spaces)
Isolated pustules over the body
Pustular and crusted lesions over the scalp

Localized pustulosis of the palms/soles, 
frequently
Other forms: guttate psoriasis, plaque 
psoriasis, nail psoriasis

Pustules and papulopus-
tules distributed on the 
trunk and limbs
Occasionally progression 
to pustular pyoderma 
gangrenosum

Disease
associations/
triggers

Systemic and cutaneous LE
Anecdotal cases: scleroderma, mixed connec-
tive tissue disease, sicca syndrome, celiac dis-
ease, idiopathic thrombocytopenia, myasthe-
nia gravis and Hashimoto’s thyroiditis

Use of TNF blockers in RA, JRA, AS, 
SA, IBD, psoriasis

IBD

Histology Intraepidermal, subcorneal spongiform
abscesses; neutrophilic dermal inflammatory 
infiltrate; negative DIF

Psoriasiform changes: epidermal
hyperplasia, parakeratosis, dilated
capillaries, intraepidermal pustulosis
Less commonly: lichenoid pattern;
neutrophilic folliculitis

Neutrophilic folliculitis; 
dermal neutrophilic
infiltrate

Treatment Systemic steroids, cyclosporine A, dapsone, 
cimetidine with ascorbic acid

Topical treatment
In severe cases: systemic treatment, 
anti-TNF-� withdrawal

Systemic steroids, cyclo-
sporine, metronidazole, 
minocycline, dapsone, 
methotrexate

A S = Ankylosing spondylitis; DIF = direct immunofluorescence; IBD = inflammatory bowel disease; JRA = juvenile rheumatoid 
arthritis; RA = rheumatoid arthritis; SA = seronegative arthropathy.
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Table 2.  Cutaneous side effects associated with anti-TNF treatment

Cutaneous side effects of anti-TNF Estimated incidence

Inflammatory
Psoriasiform/pustular reactions <1% of all patients

Palmar plantar
Plaque psoriasis
Guttate psoriasis
Nail psoriasis
Mixed patterns

Granulomatous 0.04–5% of all patients
Sarcoidosis
Interstitial granulomatous dermatitis
Granuloma annulare

Eczematous
Pompholyx-like
Nummular eczema-like
Atopic dermatitis-like
Nonspecific papular lesions

unknown; 20 cases in a prospective
cohort of 289 RA patients on anti-TNF

Lichenoid unknown; about 20 cases reported
Lichen planus-like
Lichen planopilaris
Psoriasiform
Nonspecific macules/papules

Neutrophilic anecdotal case reports
Pyoderma gangrenosum

Autoimmune
Vasculitis <0.5–4% of all patients
Lupus erythematosus <1.0% of all patients
Dermatomyositis/polymyositis anecdotal case reports
Autoimmune bullous skin diseases anecdotal case reports

Bullous pemphigoid
Pemphigus foliaceus
Pemphigus vulgaris

Others
Infections (skin) overall (8%)

Viral 0.8–5%
Bacteria 0.1–7%
Atypical mycobacteria anecdotal
Fungal 1–7%

Malignancies
NMSC 0.3–1.4%; relative risk of NMSC: 2.0

Infusion reactions
Acute 10% of infusions
Late 2.5% of infusions

Injection site reactions 10–20% of patients

N MSC = Nonmelanoma skin cancers; RA = rheumatoid arthritis.
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that both distribution and severity of APF 
are much more variable than assumed so 
far.

  The pathogenesis of APF is unclear; 
however, it is believed to involve autoin-
flammatory pathways  [11] . Previous cyto-
kine analysis has shown increased expres-
sion of matrix metalloproteinase 9 and Si-
glec-5 (CD 170) compared to normal skin 
as well as increased expression of cyto-
kines such as interleukin 1 � , interleukin 2 
receptor  � , macrophage colony-stimulat-
ing factor and TNF- �   [3] .

  The list of other differential diagnoses 
of aseptic pustular diseases to be consid-
ered in our case is summarized in  table 1  
 [12–19] . The presence of an interface der-
matitis with increased dermal mucin in 

one of the biopsy samples obtained from 
our patient together with the detection of 
positive antihistone antibodies raised the 
possibility of a peculiar form of drug-trig-
gered LE. Nevertheless, the occurrence of 
pustular, crusted and scaly lesions was
also reminiscent of the paradoxical cu-
taneous reactions observed under anti-
TNF- �  therapy although in the latter, it 
usually affects the palms and soles  [16] . 
Therefore, there seems to be an overlap be-
tween APF, neutrophilic disease and TNF-
induced lupus and psoriasiform pustular 
reactions as tentatively illustrated in  fig -
ure 4 . This clinical overlap is plausible 
based on the common pathogenic pathway 
of type 1 IFN upregulation. Upregulation 
of IFN- �  following TNF blockade has 

been proposed as a mechanism for pustu-
lar/psoriasiform eruption, as well as TNF-
induced LE. This ‘type-1 IFN signature’ is 
also characteristic of the interface derma-
titis found in several conditions, such as 
cutaneous LE, dermatomyositis, lichen 
planus and lichenoid drug eruptions  [20] . 
Evidence has been recently provided indi-
cating the importance of type 1 IFNs in 
neutrophil recruitment and chemotaxis 
 [21] , possibly accounting for the prepon-
derance of pustular cutaneous reactions 
associated with anti-TNF therapy. In line 
with these observations, the immunohis-
tochemical studies of our patient’s skin 
sections revealed a staining pattern for 
MxA (an antiviral protein specifically in-
duced by type 1 IFNs) similar to that found 
in psoriasiform eruptions associated with 
TNF blockers  [12] , while the discrete inter-
face dermatitis observed mimicked that of 
cutaneous LE  [19] .

  Since the introduction of anti-TNF 
treatment, an increasing number of cuta-
neous adverse reactions have been recog-
nized including psoriasiform and pustular 
eruptions, lupus-like disorders, dermato-
myositis, vasculitis, granulomatous reac-
tions, infections, infusion and injection 
site reactions and malignancies  [21–38] . 
These entities have been summarized in 
 table 2 .

  In conclusion, we now report a novel 
observation of APF-like or incomplete 
form of APF following anti-TNF therapy, 
expanding not only the clinical context 
during which APF may occur, but also the 
spectrum of cutaneous complications po-
tentially associated with anti-TNF ther-
apy.
 

Cutaneous ADRs
to TNF blockers

Neutrophilic
dermatoses

LE

Anti-TNF
psoriasiform

pustular eruptions

Our
case

APF

  Fig. 4.  Schematic representation tentatively illustrating the potential overlap and relation 
between the groups of neutrophilic dermatoses, cutaneous manifestation of LE and cu-
taneous side effects associated with anti-TNF blockers. ADRs = Adverse drug reactions.                 
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