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The pathophysiology of pityriasis alba:
Time-dependent histologic changes

Katrice M. Karanfilian, BSa, Sara Behbahani, MSa, Muriel W. Lambert, MD, PhDa,b,
Albert Alhatem, MDa,b, Joseph Masessa, MD, FACDc, Jose Espinal-Mariotte, MDb,
Robert A. Schwartz, MD, MPH, DSc (Hon), FRCP, Edina,c, W. Clark Lambert, MD, PhDa,b,c,⁎

aRutgers New Jersey Medical School, Newark, New Jersey, USA
bDepartment of Pathology, Immunology and Laboratory Medicine, Rutgers New JerseyMedical School, Newark, New Jersey, USA
cDepartment of Dermatology, Rutgers New Jersey Medical School, Newark, New Jersey, USA
Abstract Although pityriasis alba is a common dermatologic condition, its pathogenesis is poorly under-
stood, and there are many discrepancies in the literature. To assess the effect of the duration of disease on
the histologic findings, a search of cases labeled “pityriasis alba” was performed on any cases submitted
to our dermatopathology laboratory. Of 179 cases of pityriasis alba, five cases identified the duration of
the disease, when the biopsy was taken. A biopsy for a lesion of only 1-month duration demonstrated groups
of large, prominent melanocytes heaped up upon one another. Compared with biopsies from patients who
had the lesions for increasingly longer periods of time, it was apparent that the melanocytes became progres-
sively less abundant and smaller with less prominent dendritic processes. The time that the biopsy is taken
may affect the histologic findings of pityriasis alba. Additionally, an abundance of melanosomes was ob-
served between the melanocytes in all sections examined which may reflect a problem with the transfer of
melanosomes into keratinocytes in this condition.
© 2019 Published by Elsevier Inc.
Introduction

Pityriasis alba (PA) is a dermatologic condition that begins
with erythematous areas which subsequently scale and form
hypopigmented spots. PA is a common disease, particularly
in children with atopic dermatitis; however, in reading several
recent textbooks and the literature, we found that the etiology
and histopathologic changes of PA are poorly understood and
not well-defined.1,2 Nondiagnostic and nonspecific findings,
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including spongiosis and atrophic sebaceous glands, have
been described; early lesions are reported to have follicular di-
latation, follicular plugging, spongiosis, dermal edema, and
lymphocytic infiltrates, whereas late lesions have hyperkerato-
sis, parakeratosis, and spongiosis.3,4 Some sources report re-
duced melanin pigment in the basal layer and no change in
the number of melanocytes.2,3 Others have described a de-
crease in the number of active melanocytes and both the num-
ber and size of melanosomes.5,6 One group attributes the
hypopigmentation to a problem in the transfer of melanosomes
to keratinocytes,7,8 whereas others have found that there is no
problem with melanosome transfer.6 We have discovered that
much of the information written about the etiopathogenesis of
PA is incompatible and contradictory.
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Table 1 Pityriasis alba case information

Case Age/
sex

Location Underlying
diagnosis

Duration of lesion of
pityriasis alba

1 11 M arm atopic
dermatitis

1 mo

2 14 M arm atopic
dermatitis

4 mo

3 7 M arm atopic
dermatitis

8 mo

4 10 F arm atopic
dermatitis

12 mo

5 9 M arm atopic
dermatitis

18 mo

F, female; M, male.

ig. 2 Pityriasis alba of 18 months’ duration (case 5). Note small,
ingle melanocytes. Note also individual melanosomes situated be-
een melanocytes (Melan A [Mart 2] immunohistochemical stain,
agnification × 960).

2 K.M. Karanfilian et al.
Histologic findings

These discrepancies prompted us to carry out a review of
cases diagnosed in our referral dermatopathology laboratory,
in which the clinical diagnosis associated with the submitted
specimen was “pityriasis alba.”We limited our review to cases
in which the duration of the lesion biopsied was provided by
the clinician. To ascertain the accuracy of the clinical diagno-
sis, we also limited our sample to cases submitted by a board-
certified dermatologist. Among 138,861 total cases read over a
3-year period, 179 cases diagnosed clinically as PA had asso-
ciated histories, and, of those, five cases noted the duration of
the lesion at the time of biopsy (Table 1). All five of these pa-
tients had atopic dermatitis on the face and subsequently de-
veloped a hypopigmented lesion on their arms which was
biopsied to rule out fungal disease. The patients ranged from
7 to 14 years, and the duration of the lesion ranged from 1 to
18 months (Table 1).
Fig. 1 Pityriasis alba 1 month after onset (case 1). Note large,
grouped melanocytes. Note also individual melanosomes situated be-
tween melanocytes (Melan A [Mart 1] immunohistochemical stain,
magnification × 960).

ig. 3 Pityriasis alba of 8 months’ duration (case 3). Note individ-
al melanosomes situated between melanocytes (Melan A [Mart 1]
munohistochemical stain, magnification × 960).
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3Pathophysiology of pityriasis alba
Figure 1 shows a Melan A (Mart 1) immunohistochemical
stain of a section from case 1, 1 month after onset of the hypo-
pigmented lesion. The melanocytes are large, prominent, and
are heaped upon one another. Figure 2 shows case 5 that was
biopsied 18 months after the onset of the lesion, revealing
smaller melanocytes with barely visible dendritic processes.
The melanocytes are present singly and placed far apart. The
remaining three cases, present for intermediate time intervals,
showed correspondingly intermediate results. These results
suggest that the histologic findings of PA depend on when
the biopsy is taken. An independent observation, best seen in
Figure 3 but present in Figures 1 and 2 as well, is that melano-
somes (seen as small, red structures) are present in abundance
between keratinocytes but fail to enter the cells. This suggests
that the normal process of melanosome transfer from melano-
cytes to keratinocytes is disrupted in PA.
Conclusions

The current literature on the etiology of PA is unclear, and
there is no consensus on the histopathologic changes of PA. In
agreement with previous literature, we found striking hetero-
geneity in the morphology of associated melanocytes in terms
of their size, prominence, and distribution.8 Based on our find-
ings, this seems to be dependent on the duration of the disease.
Melanocytes decrease in size and number as the duration of the
lesion increases. This is in contrast to studies that have found
no difference in melanocytes2,3; however, their conclusions
may be due to lack of consideration of the duration of the le-
sions before biopsy. Additionally, in agreement with another
study,7 we found that every case displayed marked spongiotic
edema among keratinocytes and a disruption in the transfer of
melanosomes. Based on these observations, we suspect that
melanocyte morphology in PA is altered by the inability to
transfer pigment-bearing melanosomes to surrounding
keratinocytes.

Both findings are of diagnostic and biologic significance in
understanding the pathogenesis of PA. In the future, prospec-
tive studies should be performed with a larger number of cases
to further elucidate the effect of the duration of PA on the his-
tologic changes and to increase the total number of cases ex-
amined. Clinicians should be sure to document the duration
of the lesion on their biopsy request, as it may affect the pa-
thologist’s reading of the case.
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