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ABSTRACT
Background: Atopic dermatitis (AD) has been divided into the “extrinsic” and 
“intrinsic” type, in which “intrinsic AD” is characterized by the absence of allergen-
specific IgE. Still, there is no consensus whether this “intrinsic type” of AD, which we 
denominate as atopiform dermatitis (AFD), is a distinct entity. 

Objective: A case-control study was performed to compare the clinical and diagnostic 
features of AD and AFD.

Methods: Patients with a clinical diagnosis of AD were selected. Cases did not 
have demonstrable allergen specific IgE. Matched controls were tested positive for 
allergen-specific IgE. Patients were evaluated for medical history, quality of life, 
disease severity and Hanifin and Rajka, U.K. and Millennium diagnostic criteria. 

Results: Eight percent (n=34) of the selected patients had in fact AFD. Female 
predominance, absence of atopic diseases, later onset of disease and milder disease 
severity were observed in AFD. A history of atopy, recurrent conjunctivitis, palmar 
hyperlinearity, keratosis pilaris, pityriasis alba and hand/foot eczema were significantly 
less present in AFD. Dennie-Morgan fold was positively associated with AFD. 

Limitations: Not all patients with negative allergen-specific IgE participated and a 
relatively small number of AFD patients were studied. 

Conclusions: In addition to the absence of allergen-specific IgE, our findings support 
that AFD is an entity distinct from AD. With a distinction between AFD and AD 
patients groups will be better defined and more homogenous. Implications of this 
distinction will be of importance for preventive, therapeutic and diagnostic advices, 
and for future research. 
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INTRODUCTION 
Atopic dermatitis (AD) is a pruritic, chronic relapsing, inflammatory skin condition 
with variable clinical features.1;2 With a prevalence of 10-20% in children and 1-3% in 
adults, it is one of the most common skin diseases.1;3

Until now, there is no ‘gold standard’ for the diagnosis AD. Generally, the diagnosis 
of AD is based on clinical features combined with the disease history.4;5 The lack of 
definitive diagnostic criteria, the wide range of disease intensity and its intermittent 
course can lead to a questionable diagnosis of AD.4

During the past decades several sets of diagnostic criteria have been proposed to 
bring uniformity to the diagnosis of AD. In 1980 the criteria of Hanifin and Rajka were 
introduced for the diagnosis AD. These are based on the presence of three of four 
major and at least 3 of 28 minor signs.6 The U.K. Working Party’s diagnostic criteria 
were established in 1994. They developed a minimum set of diagnostic criteria based 
on medical history and clinical features.5 In 1998 we introduced the Millennium 
criteria for AD in which allergen-specific IgE is mandatory for the diagnosis, in 
addition to some of the items of the two aforementioned criteria lists.7

In 2003, the Nomenclature Review Committee of the World Allergy Organisation 
proposed a revised nomenclature for allergy in which the term atopy is a clinical 
definition of an IgE-antibody high responder. In addition, in this nomenclature AD 
has been mentioned as a genetically determined, IgE sensitized skin disease and thus 
cannot be used until IgE sensitization has been demonstrated by IgE antibodies in 
serum or by a positive skin prick test.8

Most patients with the diagnosis of AD have high concentrations of total IgE and 
positive allergen-specific IgE levels and positive skin prick test with aero- and/or food 
allergens.9;10 However, there are patients with similar clinical features of AD, but 
without detectable sensitization to aero- or food allergens.11

Within the group of patients with the clinical diagnosis of AD, subgroups have 
been proposed.12 Similar to the extrinsic and intrinsic types of asthma, the term 
“intrinsic type of AD” and “extrinsic type of AD” have been suggested.13-15 For the 
“intrinsic type of AD” other resembling terms such as “non-allergic AD”, “non-atopic 
eczema” or “non-allergic atopic eczema/dermatitis syndrome”, were introduced to 
describe AD patients lacking allergen-specific IgE.8;10 Since these patients have no 
demonstrable atopy, we coined the term “atopiform dermatitis” (AFD) to avoid the 
connection with true atopy.16 The prevalence of AFD (intrinsic AD) varies from 10 to 
45%.17-24 Besides a female predominance, a later age of onset and absence of history 
of respiratory diseases have been reported for AFD.13
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Still, there is lack of knowledge and understanding about the different and specific 
characteristics of AFD.16;25-27 Moreover, the debate is going on whether allergen-
specific IgE is an essential diagnostic criterion in AD. By systematic evaluation of 
evidence for the value of allergen-specific IgE measurements in diagnosing AD, 
Flohr et al found a clear association between atopy and IgE sensitization. Thereby he 
raised the need for further studies to investigate the role of IgE sensitization in IgE-
associated-AD and non-IgE-associated AD.26

We consider AFD as a distinct entity with several specific characteristics. 
Recognition of this skin disease is necessary in order to make the correct diagnosis 
and inform and treat patients properly. It is not just a question of semantics 
and nomenclature to make the distinction as it has direct clinical and practical 
consequences.  

The aim of this study is to compare the clinical and diagnostic features of AFD and 
AD. We evaluated AFD and AD patients for medical history, quality of life, severity of 
disease and the clinical features of the Hanifin and Rajka, U.K. Working Party’s and 
Millennium criteria. 

PATIENTS AND METHODS 
Patients and procedures
This study was performed at the Department of Dermatology of the Academic 
Medical Center (AMC) in Amsterdam, the Netherlands. All adults and children over 
2 years of age, who were clinically diagnosed at the outpatient clinic with AD and were 
tested for allergen specific IgE between 2000 and 2005, were selected. Patients with 
former negative allergen-specific IgE levels in blood, determined at the laboratory of 
the AMC, were invited to participate in the study. In these patients a skin prick test 
(SPT) was performed (Allergopharma, The Netherlands).28;29 The following aero- 
and food allergens were tested: birch pollen, grass pollen, moulds, Dermatophagoides 
pteronyssimus, dog dander, cat dander, cow-milk, wheat flour, egg white and peanut. 
In case of a negative SPT, patients were tested for aero- and food allergens by the 
Phadiatop® blood test (Pharmacia Diagnostics AB, Uppsala, Sweden).30;31In case of 
both negative outcomes of the SPT and Phadiatop test, patients were assigned to the 
case group. For each case four controls were selected, matched for age and gender. 
The control group consisted of patients with a clinical diagnosis of AD and who 
were at least once been tested positive for allergen-specific IgE levels. Patients with 
previous negative allergen-specific IgE levels, who turned out to be positive for one 
or both tests, were assigned to the control group. The protocol was approved by the 
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local ethical committee and informed consent was obtained from all patients or from 
parents from minors participating in this study. Patients were excluded in case of 
other interfering skin diseases, inability to comply with the study requirements, and 
treatment with oral anti-histamines within 48-hour before performing the SPT.

Measures
An investigator, blinded for the allergen-specific IgE outcomes of cases and controls, 
performed a clinical examination including medical history, physical examination 
and diagnostic criteria lists. 

Medical history included patient characteristics, personal atopic history, family 
atopic history, disease course and past and current therapies. For quality of life (QoL) 
assessment the Skindex-29, a dermatology specific questionnaire, developed to 
comprehensively measure the complex effects of a skin disease on a patient’s QoL, 
was used.32A composite score of more than 40 points indicates a relatively serious 
negative impact of the skin disease on the QoL. Physical examination included 
the assessment of disease severity and evaluation of diagnostic features. Severity 
was quantified using the SCORing Atopic Dermatitis index (SCORAD)33, Eczema 
Area and Severity Index (EASI)34;35and the Investigator Global Assessment (IGA). 
Diagnostic features were evaluated by using the Hanifin and Rajka, U.K Working 
Party’s and Millennium criteria.5-7Of the minor features of Hanifin and Rajka impaired 
cell-mediated immunity was not assessed and keratoconus and anterior subscapular 
cataracts were excluded as these required an opthalmological examination. To comply 
with the Hanifin and Rajka criteria 3 or more major criteria and 3 or more minor 
criteria were needed. Patients needed to have pruritus plus three or more of the 5 
remaining criteria to meet the U.K. Working Party’s criteria. The Millennium criteria 
were fulfilled in case of presence of allergen-specific IgE plus two or more principal 
criteria. The minor criteria of the Millennium criteria were only additional. For all 
patients, an experienced dermatologist blinded for allergen-specific IgE outcomes 
determined the clinical diagnosis at the end of examination. 

Statistical analysis
Absolute and relative frequencies were used to summarize categorical data. Normally 
distributed numerical data were summarized by their mean and standard deviation. 
In case of non-Normality, median and InterQuartile Ranges (IQR) were presented. 
We used χ2 and Fisher's exact tests to compare proportions, the Mann-Whitney test 
to compare means for values not normally distributed.
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To identify diagnostic features that were associated with AFD, odds ratios (OR) and 
95% confidence intervals (CI) were calculated. Due to selection of patients based on 
allergen specific IgE, the following features were excluded for analysis: type 1 reaction 
skin test, elevated IgE and allergen-specific IgE. The OR is the ratio of the odds of 
being an AFD case in patients with a given diagnostic factor to the odds of being an 
AFD case in patients without the diagnostic factor. Thus, an OR of 1 indicates no 
association between the diagnostic factor and AFD and ORs much greater or less 
than 1 indicate a stronger association with AFD. To avoid the occurrence of chance 
associations, we obtained ORs and 95 % CI using the bootstrap method.36With the 
bootstrap method, random samples with replacement are drawn from the observed 
data to produce a new sample of the same size as the original, assuming that the 
original sample is reasonably representative of the population from which it comes. 
We took 1000 bootstrap samples to generate an empirical sampling distribution for 
the OR to determine point estimates and upper and lower confidence limits for this 
statistic. Features with an OR > 2 or < 0.50 with 95% CI not containing the neutral 
value, OR=1, were considered as clinically relevant. The SPSS 12.0 for Windows 
software was used for all computations.

RESULTS
Patients
Four hundred and nine patients satisfied the inclusion criteria and were assessed 
for eligibility (Figure 1). Eighty-nine (out of these 409) patients with negative 
allergen-specific IgE in the past were invited to participate and visit the outpatient 
Department. Out of these 89 patients, 56 patients (63%) were willing to participate. 
After retesting, a total of 38 patients remained to have both negative outcomes of the 
SPT and the Phadiatop® blood test. None of the patients were excluded because of the 
use of antihistamines before performing the SPT. The other eighteen patients turned 
out to have allergen-specific IgE by SPT and/or Phadiatop® test and were assigned in 
the control group. Of these patients 12 were originally tested negative for allergen-
specific IgE when younger than 5 years of age, and 4 were between the age of 6 and 10 
when first tested. Two patients were at first tested negative for allergen-specific IgE 
when older than 30 years of age. The mean age of these patients was 15 years at time 
of investigation. 

A total of 122 controls were matched for age and gender to the 38 cases. Of the 
38 cases two patients were lost to follow up because of lack of motivation. After 
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clinical examination, two cases were excluded because of other interfering diagnosis: 
ichthyosis lamellaris and pityriasis lichenoides chronica. 

 A total of 34 patients with the diagnosis of AFD and 122 controls with a diagnosis 
of (true) AD completed the study protocol and could be used for analysis. Thirty-
three cases fulfilled the Hanifin and Rajka and U.K. Working party’s criteria. All 
controls fulfilled the Hanifin and Rajka and the Millennium criteria and 120 fulfilled 
the U.K. Working party’s criteria. Characteristics of AFD cases and matched AD 
controls are listed in Table 1. A female predominance in AFD patients was observed 
(70.6% women and 29.4% men). 

Medical History 
The results of the medical history of AFD and AD patients are represented in Table 
2. No marked differences were found for duration and course of disease. A later 
onset of disease in AFD patients was observed, although this was not statistically 
significant. Remarkable differences in personal atopic history between the AFD and 

Figure 1. Overview of selection of cases and controls

Ph, Phadiatop® blood test, SPT, skin prick test

Atopic and atopiform dermatitis

77



AD patients were found. Firstly, asthma and conjunctivitis were less present in AFD 
patients (p<0.01). Secondly, patients with AFD had less frequent hay fever and allergic 
rhinitis (p<0.001). The family atopic history of cases and controls was comparable. 
Differences in allergen exposure could not be detected, although AFD patients more 
frequently reported to keep pets than did AD patients (p<0.05). With respect to 
current therapies, patients with AFD used tacrolimus, emollients and antihistamines 
significantly less frequently compared to AD patients. There were no differences 
found  in respect to effect of former and current treatment between AFD and AD. 

Severity of disease and Quality of Life
Patients with AFD had a lower SCORAD severity score compared to AD patients 
(p<0.05) (Table 3). Higher percentages of AFD subjects were present in the lower 
IGA severity classes although this was not statistically significant (Fischer’s exact 
test, p=0.063). No significant difference was found for EASI between AFD and AD 
patients.  

With respect to the Skindex-29, the AD patients reported a higher (worse) current 
QoL than did the AFD patients (39.7 versus 36.2 points). Considering the cut-of score 
of 40 points for a serious negative impact of the skin disease on the QoL, 12% of the 
AD patients compared to 21% of AFD patients had composite score of more than 40 
points. However, these differences were not statistically significant.

Table 1. Characteristics of patients and matched controls 

AFD
n=34

AD
n=122

Gender, N (%)

Male 10 (29.4) 34 (27.9)

Female 24 (70.6) 88 (72.1)

Ethnicity, N (%)

Caucasian 30 (88.2) 88 (72.1)

Black 0 - 16 (13.1)

Asian 1 (2.9) 6 (4.9)

Hispanic 0 - 6 (4.9)

Other 3 (8.8) 6 (4.9)

Age, M (IQR) 21 (13.0/37.0) 23 (13.7/37.2)

AFD, atopiform dermatitis; AD, atopic dermatitis; M, median; IQR, interquartile range
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Table 2. Medical history

AFD (n=34) AD (n=122)

Age (y) of onset, M (IQR) 3.0 (0.0/5.3) 0.0 (0.0/4.0)

Duration (y) of disease, M (IQR) 15.0 (5.0/25.5) 20.5 (10.5/27.8)

Course of disease, N (%)

Age 0-2 17 (50.0) 78 (63.9)

Age 3-6 22 (64.7) 89 (73.0)

Age 7-14 19 (55.9) 83 (68.0)

Age 15-20 19 (55.9) 70 (57.4)

Age > 21 18 (52.9) 72 (59.0)

Patient atopic history, N (%)

Overall 11 (32.3)*** 97 (79.5)

Asthma 6 (17.0)** 56 (45.9)

Hay fever 4 (11.8) *** 66 (54.1)

Allergic rhinitus 6 (17.6)*** 75 (61.5)

Conjunctivitis 1 (2.9)** 27 (22.5)

Seasonal influence 22 (64.7) 89 (73.0)

Family atopic history,  N (%)

Overall 22 (64.7) 83 (68.0)

Parents with atopy 17 (50.0) 71 (58.2)

Sibling with AD 10 (29.4) 4 (36.1)

Pets 18* (52.9) 37 (30.3)

Current treatment 

Class 1-2 steroids 17 (50.0) 65 (53.3)

Class 3-4 steroids 14 (41.2) 47 (38.5)

Pimecrolimus 3 (8.8) 5 (14.7)

Tacrolimus 1 (2.9)* 26 (21.3)

Tar 1 (2.9) 7 (5.7)

Emollient 23 (67.6)** 103 (86.9)

UVB therapy 0 (0.0) 3 (2.5)

Oral antihistamines 7 (20.6)** 60 (49.2)

AFD, atopiform dermatitis; AD, atopic dermatitis; M, median; IQR, interquartile range; UVB, 
ultraviolet B; *p<0.05, **p<0.01, ***p<0.001
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Diagnostic features 
Table 4 shows the diagnostic features of the Hanifin and Rajka, U.K. Working Party’s 

and Millennium Criteria and their association with AFD. The Dennie-Morgan fold 
was significantly more present in AFD patients compared with AD patients (38.2% 
versus 19.7%, OR=2.76, 95%CI; 1.14-5.53). Several diagnostic features were negatively 
associated with AFD. First, patients with AFD had a less frequent personal or family 
history of atopy (61.8% vs 99.2%, OR=0.024, 95%CI; 0.008-0.67). Second, recurrent 
conjunctivitis occurred less frequent in AFD patients compared with AD patients 
(OR=0.17, 95%CI; 0.06-0.44). Furthermore, palmar hyperlinearity (OR=0.16, 95%CI; 
0.06-0.40), keratosis pilaris (OR=0.27, 95%CI; 0.07-0.69), pityriasis alba (OR=0.30, 
95%CI; 0.12-0.65), and non-specific hand or foot eczema (OR=0.31, 95%CI; 0.69-0.75) 
were less frequently observed in AFD patients compared with AD patients. Finally, 
influence of emotional or environmental factors was less reported by AFD patients 
than by AD patients (OR=0.32, 95%CI; 0.14-0.65). Several other diagnostic features 
were not evaluated because they were nearly always present (eg, pruritus) or absent 
(eg, Hertoghe sign)  in both groups.  

Table 3. Severity of disease and quality of life

AFD
n=34

AD
n=122

Scorad, M (IQR) 17.0* (10.0/23.5) 22.7 (13.0/33.6)

Easi, M (IQR) 1.1 (0.2/3.2) 1.8 (0.6/5.1)

IGA,  N (%)

Clear 9 (26.5) 18 (14.8)

Almost clear 14 (41.2) 29 (23.8)

Mild 5 (14.7) 35 (28.7)

Moderate 5 (14.7) 31 (25.4)

Severe 1 (2.9) 9 (7.4)

Skindex-29, M (IQR) 36.2 (19.8/52.2) 39.7 (29.3/50.4)

score ≥ 40,  N (%) 7 (20.6) 15 (12.2)

AFD, atopiform dermatitis; AD, atopic dermatitis; M, median; IQR, interquartile range; *p<0.05
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Table 4. Diagnostic features in relation to their association with AFD. Criteria are presented 
according to the strength of their association with AFD.  

AFD 
n=34

AD 
n=122

OR 95% CIN % N %

Diagnostic features positively associated with AFD (OR > 1) 

Dennie-Morgan fold1,3 13 38.2 24 19.7 2.76 1.14-5.53

Ichtyosis1,3 16 47.1 39 32.0 2.03 0.86-4.23

Itchy when sweating1,3 30 88.2 102 83.6 1.91 0.53-5.86

Orbital darkening1,3 8 23.5 20 16.4 1.72 0.52-3.89

Cheilitis1,3 16 47.1 45 36.9 1.65 0.69-3.26

Anterior neck folds1,3 10 29.4 27 22.1 1.56 0.54-3.27

History flexural involvement2 31 91.2 112 91.8 1.17 0.26-3.94

Nipple eczema1,3 13 38.2 45 36.9 1.14 0.44-2.27

Perleche3 11 32.4 41 33.6 1.03 0.35-2.27

Rash under age of 22 13 38.2 48 39.3 1.06 0.41-2.23

Xerosis1,2,3 33 97.1 116 95.1 1.34 0.29-3.40

Diagnostic features negatively associated with AFD (OR < 1)

Personal or family history atopy1,2 21 61.8 121 99.2 0.02 0.008-0.67

Palmar hyperlinearity3 1 2.9 29 23.8 0.16 0.06-0.40

Recurrent conjunctivitis1 1 2.9 28 23.0 0.17 0.06-0.44

Keratosis pilaris3 2 5.9 27 22.1 0.27 0.07-0.69

Pityriasis alba1,3 17 50.0 95 77.9 0.30 0.12-0.65

Tendency non-specific hand/foot 
eczema1,3

4 11.8 38 31.1 0.31 0.69-0.75

Influenced by emotional factors1 16 47.1 91 74.6 0.32 0.14-0.65

Typical morphology1,3 30 88.2 117 95.9 0.42 0.06-1.47

Facial palor1,3 3 8.8 22 18.0 0.49 0.11-1.24

Intolerance to wool and lipid 
solvents1,3

9 26.5 50 41.0 0.54 0.19-1.12

Auricular rhagades3 10 29.4 54 44.3 0.55 0.17-1.18

Cradle cap3 10 29.4 46 37.7 0.74 0.25-1.48

Visible flexural dermatitis2 9 26.5 39 32.0 0.82 0.26-1.68

Early age of onset1 19 55.9 74 60.7 0.88 0.38-1.81
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DISCUSSION
AFD has a phenotype similar to that of  as AD but lacks the presence of allergen-

specific IgE. However the association between AD and allergen-specific IgE remains 
debated26, we found evidence supporting the hypothesis that AFD as an entity distinct 
from AD with several specific characteristics.

Eight percent of the patients with a previous clinical diagnosis of AD had in fact 
a confirmed diagnosis of AFD (34 out of 409). This proportion is low as the relative 
prevalence of AFD (intrinsic AD) has been found, according to the literature, to range 
from 16% to 45%. Compared to other series published, the relatively low proportion 
of AFD patients in our study might be related to the wide age distribution of the 
study population, high number of patients, and the performance of both SPT and 
Phadiatop test.19-24;37

In 2001, Schmid-Grendelmeier et al reviewed the clinical characteristics of AFD 
(intrinsic AD). In their review AFD was characterized by the absence of other atopic 

Table 4: (Continued)

AFD  (n=34) AD (n=122)

OR 95% CIN % N %

Diagnostic features not  evaluated

Pruritus 1,2,3 33 97.1 122 100 - -

Chronic or relapsing course1,3 34 100 120 98.4 - -

Perifollucular accentuation1,3 0 0.0 8 6.6 - -

White demographism1 0 0.0 10 8.2 - -

Food intolerance1 0 0.0 0 0.0 - -

Hertoghe sign3 1 0.8 1 2.9 - -

Photophobia3 0 0.0 4 3.3 - -

Diagnostic features not applicable

Cutaneous infection / impaired 
cell immunity1  

1 2.9 11 9.0 - -

Keratoconus1 0 0.0 0 0.0 - -

Anterior subscapular cataract1,3 0 0.0 0 0.0 - -

Elevated IgE (>100 kU/l)1 2 5.9 86 70,5 - -

Type I reaction skin test1 0 0.0 59 48.4 - -

Presence of allergic specific IgE3 0 0.0 122 100 - -

AFD, atopiform dermatitis; AD, atopic dermatitis; 1, Hanifin and Rajka Criteria, 2, U.K. Diagnostic 
Criteria; 3, Millennium Criteria. 
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diseases, female predominance and later onset of disease.13 In addition, AFD was 
described to have a similar family history and disease duration as AD. Our results 
confirm the female predominance and the absence of other atopic diseases in AFD. 
Despite the fact that atopy was not proved by repeated testing and these diseases were 
not confirmed by a specialist, eleven AFD patients reported other atopic diseases. 
Although our findings were not statistically significant, we also found a later onset of 
disease in AFD patients. Thereby, we observed a similar family history and disease 
duration between AFD and AD. In addition, we observed a milder disease severity in 
AFD patients. Despite the relatively limited sample sizes, these findings indicate that 
AFD has specific characteristics. 

In our study the clinical differences in diagnostic features of criteria lists between 
AFD and AD have been investigated. The presence of a Dennie-Morgan fold was 
the only feature with a significant positive association with AFD. This association 
remains inexplicable and might be coincedence. In addition, no association between 
the Dennie-Morgan fold and lower eyelid dermatitis could be observed.38 The clinical 
features of palmar hyperlinearity and keratosis pilaris were more frequently present in 
AD than in AFD. In genetic studies, palmar hyperlinearity and keratosis pilaris have 
been described to be associated with filaggrin mutations in AD, which are shared 
features of both AD and ichthyosis vulgaris. Furthermore, these filaggrin mutations 
were predisposed to extrinsic AD characterized with allergen specific IgE and raised 
total IgE but not to intrinsic AD (AFD).39 In addition, we observed a relevant negative 
association of pityriasis alba and non-specific hand/foot eczema with AFD. Likewise, 
influence of emotional or environmental factors was more frequently reported by AD 
than by AFD patients.   

By the use of diagnostic criteria for AD, a differential diagnosis, including AFD, 
has to be considered. Probably, a systematic approach with diagnostic criteria for 
AD will lead to more alertness in diagnostic processes. There still are patients with a 
phenotype of AD, who fulfil the Hanifin and Rajka and the U.K. diagnostic criteria, 
and who have no detectable allergen-specific IgE. By taking the presence of allergen-
specific IgE as a mandatory criterion, the Millennium criteria can make the distinction 
between AD and AFD.16

In addition to regarding AFD as a distinct entity, with direct clinical and practical 
consequences for patient care and information, several hypotheses to explain the 
absence of allergen-specific IgE in AFD have to be considered. First, AFD, especially 
in young children, may evolve into AD during course of the time.8 Twenty five percent 
of our AFD subjects were younger than 13 years. This underlines the necessity of 
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repeated allergological investigations over the years to avoid misclassification. Second, 
the methods to detect allergen-specific IgE may not be sensitive enough.29 Third, 
patients may not be sensitized for inhalant or food allergens, but for micro-organisms 
such as Staphylococcus aureus or Mallassezia sympodialis which are not detected 
by routine allergen panel tests.40;41In addition, absence of allergen-specific IgE can 
be explained by as yet unidentified allergens. For example, sensitization may exist for 
airborne fungal antigens derived from the Coprinus comatus.42 Other explanations 
can be that a subset of type 2 T cells incapable of producing IL-4 may be active and 
thus not stimulating IgE production43, or that IgE antibodies are only present on 
dendritic cells44;45, or that the allergen-directed inflammatory response has slowly 
evolved into auto-antigen directed chronic immune reactions46;47.

In conclusion, if one accepts allergen-specific IgE to be essential for the diagnosis 
of AD, AFD should be regarded as an entity distinct from AD with several specific 
characteristics. Recognition of AFD is needed in order to diagnose, inform and treat 
patients appropriately. Besides, well-defined and homogenous patients groups are 
needed to perform future genetic, pathogenic and therapeutic studies and to compare 
study results. Thus, patients having the phenotype of atopic dermatitis but without 
allergen-specific IgE should be given a diagnosis of atopiform dermatitis. For these 
individuals, elimination of allergens and advice as to lifestyle cannot be given. 

We thank Janneke Ten Klooster, Hansje-Eva Teulings and Michiel Appelman for 
their significant contributions to this study. 
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