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Tissue immunostaining for factor XIIIa in dermal dendrocytes 
of pityriasis alba skin lesions*
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Abstract: BACKGROUND: Pityriasis alba affects 1% of the world population and about 9.9% of the children in Brazil.
However, its etiology remains uncertain. 
OBJECTIVE: The objective of the present study was to evaluate the immunoexpression of factor XIIIa in dermal dendro-
cytes of skin lesions of pityriasis alba. 
METHOD: Twenty patients with pityriasis alba and 20 patients with atopic dermatitis underwent biopsy. The dermal den-
drocytes marked by factor XIIIa were counted by means of immunohistochemical analysis. 
RESULTS: The mean amount of dermal dendrocytes found in the patients with pityriasis alba was 2, whereas in the patients
with atopic dermatitis it was 4, with a statistically significant difference between them. A cutoff point of 3 cells/square
inch was established to differentiate pityriasis alba from atopic dermatitis, with 80% sensibility and 90% specificity. 
CONCLUSION: We believe that pityriasis alba and atopic dermatitis should be considered different clinical forms within the
spectrum of atopic disease, in which sun radiation plays an important role by modulating the progression of the disease.
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INTRODUCTION
Pigmentary skin lesions are among the most

frequent dermatoses. Hypopigmentary lesions repre-
sent a large proportion of these dermatoses, and pity-
riasis alba (PA) is one of the most common types,
affecting about 1% of the general population and
approximately 9.9% of the children population.1-3

PA is a chronic, benign, inflammatory dermato-
sis. This skin condition has a high frequency of relap-
ses, being characterized by anti-esthetic effects and
unsuccessful treatment. Another characteristic of PA is
the presence of irregular hypopigmented patches with
well-defined borders and furfuraceous scales, ranging
from 0.5 to 6 cm in diameter, preferably on the face,
lateral portion of the arms, and trunk.4 This dermato-
sis affects people all over the world, and it is one of the
most frequent skin conditions in childhood, especially
in the age group between 6 and 16 years.5

As to its pathogenesis, the onset of PA lesions
has been associated with environmental factors such
as variations in temperature, relative air humidity,
altitude, and excessive sun exposure. In addition,
many authors have suggested that the main etiologic
agent of PA is dry skin, which can be caused either by
the wind in the winter and the sun in the summer.6 PA

is believed to be a healing residual post-inflammatory
hypopigmentation, and most cases occur after sun
exposure.6,7

Individual characteristics should also be high-
lighted, as PA is considered a minor symptom or diag-
nosis factor of atopic dermatitis (AD), which is cha-
racterized by chronic inflammation and itching.8,9 The
prevalence of PA in individuals with atopic characte-
ristics ranges from 32%6 to 34%.10 There is also eviden-
ce of the relationship between PA and the presence of
family and personal history of atopy, such as asthma,
allergic rhinitis, and atopic eczema.2,11,12

Therefore, the relationship between PA and AD
is extremely important. Some authors believe that PA
is a healing AD, where there is regression of the
inflammation, thus leading to hypomelanosis.13

In terms of immunohistochemical changes, PA
pattern regarding the presence and amount of dendri-
tic cells has not been well established. Dermal dendro-
cytes are dendritic cells derived from the bone mar-
row and found in the dermal conjunctive tissue. The
coagulation factor XIIIa (FXIIIa) is a marker of dermal
dendrocytes .Those cells are macrophages  presenters
of non-peptide antigens that are part of the monocyte-
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FIGURA 2: Mean and standard deviation cell count per field in
patients with atopic dermatitis and pityriasis alba

FIGURA 3: ROC curve (Receiver Operating Characteristic Curve)
distinguishing between atopic dermatitis and pityriasis alba based
on cell count per field
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macrophage system, which are CD1a negative and S-
100 protein negative14,15 Dermal dendrocytes are com-
monly found around the microvasculature, in the der-
moepidermal junction, and around skin appendages.16

Dermal dendrocytes can be larger in inflamma-
tory and tumor diseases. A larger number of dermal
dendrocytes has been detected in chronic dermatoses
such as contact eczema, atopic eczema, and psoriasis.17

MATERIAL AND METHOD
This was a non-interventional controlled, cross-

sectional, observational study based on the biopsy of
skin lesions in two purposive samples: PA group (n =
20 patients) and a control group consisting of patients
with AD (n = 20 patients). The number of participants
was statistically estimated according to the frequency
of patients with these diseases seen at our health care
center. The collection of skin samples was conducted
from June 2011 to June 2012. Later, the samples were
analyzed using immunohistochemical examination.

Female and male patients diagnosed with AD
or PA of all age groups and who accepted to participa-
te in the study by signing the Informed Consent Form
were included in our study. The study was conducted
after being approved by the Research Ethics
Committee.

The lesions undergoing biopsy were selected
during the dermatological examination. In patients
with PA, hypochromic spots that had not undergone
any treatment before were selected.

In the control group, we selected lesions typical
of atopic dermatitis, characterized by presence of eryt-
hema, vesicles, ulceration and crusting, which had not
undergone any treatment as well.

Those patients who did not meet the criteria for
diagnosis of PA or atopic dermatitis and patients who
refused to participate were excluded from the study.

Those cells showing unequivocal brownish
color on a bluish background due to staining with
hematoxylin and those whose morphology was typi-
cal of dermal dendrocytes (fusiform) were considered
to be “positive immunostaining”. Next, dermal den-
drocytes were counted, and their amounts were com-
pared between the two groups (Figure 1).

In order to determine tissue immunostaining
for factor XIIIa in dermal dendrocytes of skin lesions
of PA and AD we used descriptive and inferential sta-
tistics. Quantitative variables were expressed as mea-
sures of central tendency and variation. The statistical
inference for the quantitative variables was perfor-
med using Student’s t test (Ayres et al, 2007, p.126)
because the assumptions of homoscedasticity and
normality were satisfied, according to the Shapiro-
Wilk test (Ayres et al, 2007, p.206) (Figure 2). The
cutoff point and the ROC curve (Receiver Operating

Characteristic Curve) were calculated (Figure 3).18 The
alpha level to reject the null hypothesis was set 0.05.
The statistical analysis was performed using the com-
puter program BioEstat version 5.2.
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FIGURE 1: Histopathology and pattern of immunostaining for fac-
tor XIIIa. A - Histopathology of atopic dermatitis lesion. B -
Histopathology of pityriasis alba lesion. (A and B = 200x). C and D
- Pattern of immunostaining for dermal dendrocytes in lesions of
atopic dermatitis; D shows the fusiform morphology typical of
these cells (C = 200x, D = 400x)

Source: Photos by the research team.

Source: Research Protocol.

Source: Research Protocol.
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RESULTS
The cutoff point for the amount of dermal den-

drocytes that best differentiates PA from AD is the
mean of 3 cells/field (Table 1). This value is statistical-
ly significant (p-value < 0.0001*) according to the
Mann-Whitney test, showing sensitivity of 80% and
specificity of 90%.

DISCUSSION
After conducting the immunohistochemical

study, we found that the mean amount of dermal den-
drocytes in our sample showed a statistically signifi-
cant difference between patients with PA and patients
with AD.

This finding suggests that PA is an inflammato-
ry dermatosis because of the presence of dermal den-
drocytes. However, PA is less inflammatory than AD.
A study has confirmed the inflammatory origin of PA
based on the observation of its response to treatment
with immunomodulators. This study compared the
use of tacrolimus and placebo in children with PA and
demonstrated higher levels of repigmentation in those
patients who used tacrolimus.19

Therefore, PA cannot be considered a residual
post-inflammatory manifestation because, if this was
the case, a minimal amount of dendritic cells similar to
the number found in normal skin would be expected.20

On the other hand, if there was not a statistical-
ly significant difference in terms of amount of dermal
dendrocytes between the two diseases, we could con-
clude that they are part of the same dermatosis.

Thus, a hypothesis has been raised that PA and
AD are different clinical forms within the spectrum of
atopy. A possible explanation may be that of a spectrum
of atopic disease, in which a patient with history of ato-
pic disease could develop both the AD pole (more
inflammatory) or the PA pole (less inflammatory).

The same hypothesis was raised by researchers
in northern Brazil. They stated that PA could not be
form fruste of AD, but instead another clinical form of
the disease within the context of atopy. The same

researchers found that 66% of patients with PA had a
personal history of atopy.21

This hypothesis was also raised by researchers
from Peru who believed that PA was a subtle manifes-
tation of an atopic state whose most evident signs
would be asthma, allergic rhinitis, and AD.22

At the same time that our findings suggest that
there is inflammation in PA, even at a smaller scale, we
disagree with many authors who believe that PA is a hea-
ling residual post-inflammatory hypopigmentation.6,7,23

Our hypothesis is in disagreement with several
authors who claim that PA is a minor criterion or
symptom of AD, both being the same disease.1,2,4,5,6,19,24-26

Another fact observed in the present study
shows a cutoff point of 3 cells (mean amount of der-
mal dendrocytes), which may differentiate between
patients with PA and AD. This test showed 80% sensi-
tivity and 90% specificity. Such data suggest the pos-
sibility of distinguishing between the two diseases
based on an immunohistochemical analysis.
Therefore, this may be an effective tool to study the
pathogenesis of PA and AD, always combined with
the clinical evaluation of patients.

Another hypothesis raised in this study was
related to the real influence of sun exposure on the pat-
hogenesis of PA. A possible hypothesis would be that
when an atopic patient is exposed to ultraviolet radia-
tion, it causes a localized immunosuppression, leading
the patient to develop PA (less inflammatory) instead
of developing AD (more inflammatory).27,28 Both der-
matoses would be within the spectrum of atopy, but
would be considered different clinical forms.

Considering the data revealed in the present
study, we suggest that PA and AD are different clini-
cal forms within the spectrum of atopic disease, in
which radiation plays a key role by modulating the
progression of the disease to the more or less inflam-
matory pole of the disease. This hypothesis suggests
the possibility of new treatments for PA. However,
further studies are needed to confirm this hypothesis.

CONCLUSION
The assessment of tissue immunoexpression for

dermal dendrocyte marked by factor XIIIa in skin
lesions of PA showed statistically significant differen-
ces in relation to AD. This suggests that PA and AD
are different clinical forms within the spectrum of ato-
pic disease, in which sun radiation plays a key role by
modulating the progression of the disease to the more
or less inflammatory pole of the disease.
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Pityriasis Atopic 

alba dermatitis

Arithmetic mean 2.04 3.76

Standard deviation 0.65 0.73
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