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Langerhans cell collections,

but not eosinophils, are clues

to a diagnosis of allergic contact
dermatitis in appropriate skin biopsies

Background: Langerhans cell collections (LCCs) and eosinophils
are traditionally considered histologic clues to allergic contact
dermatitis (ACD), but rigorous histologic analyses are limited. We
correlated the presence of LCCs and eosinophils in skin biopsies
with patch test results in patients evaluated for ACD.

Methods: Charts of all patients patch tested and biopsied at one
institution from 2011 to 2013 were reviewed. Biopsies had to have
a diagnosis of either spongiotic dermatitis, psoriasiform
dermatitis or mixed psoriasiform/spongiotic dermatitis. Various
histologic parameters were assessed, including the presence of
LCCs and number of eosinophils.

Design: A total of 68 biopsies met study criteria. Of these, 27
(40%) had >1 LCC. Twenty-one out of 27 (78%) with >1 LCC
were patch test positive; 6 were patch test negative (22%). Of 41
cases with no LCCs, 23 were patch test positive (23/41, 56%) and
18 were patch test negative (18/41, 44%). LCCs were significantly
more common in patch test positive patients (p=0.046).
Eosinophil count did not significantly differ in patch test positive
and negative cases (p=0.216).

Conclusion: LCCs are significantly more common in patch test
positive cases. There were no differences with regards to presence
of eosinophils between patch test positive and negative groups.
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Allergic contact dermatitis (ACD) is a type IV
hypersensitivity reaction requiring previous
sensitization to the offending agent. The gold
standard for diagnosing ACD is skin patch
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testing, whereby patients exposed to numerous
allergens develop a cutaneous inflammatory
response to the specific molecule(s) to which
they happen to be allergic.! The inter-observer
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concordance for patch testing is good, with
one study showing an 83% concordance among
dermatologists.? The sensitivity and specificity of
patch testing in ACD is about 70%, depending
on the allergen tested.®> However, interpretation
of the patient’s skin reaction to patch testing by
itself is not sufficient to render an ACD diag-
nosis. Relevance of the skin reaction to patch
testing must be determined based on both the
patient’s allergen exposure and clinical outcome
after avoiding pertinent chemicals.*

On skin biopsy, the predominant histopatho-
logic finding in ACD is spongiotic dermatitis.
However, numerous other dermatitides, such
as atopic dermatitis, nummular dermatitis and
dyshidrotic eczema, can be microscopically
identical to ACD. Therefore, identification of
pathologic clues that are indicative of ACD and
guide clinicians to consideration of patch testing
could be useful.

Langerhans cell collections, within the epi-
dermis, are thought to be a helpful microscopic
clue to ACD.>~7 The Langerhans cell is an
antigen-presenting cell involved in cellular
immunity.® In 1976, Silberberg et al. were the
first to associate Langerhans cells with ACD.?
The authors sensitized guinea pigs to an allergen
and electron microscopy showed that there were
increased Langerhans cells in the guinea pig
skin upon re-exposure to the allergen.” In a later
study, using confocal microscopy, Gonzalez et al.
found Langerhans cells in two of five patients
with patch test-confirmed ACD.!?

On the other hand, some studies suggest that
Langerhans cells may play no diagnostic role in
ACD biopsies.!'? The presence of eosinophils
has also been considered a helpful feature in
skin biopsies of ACD.%”!! In 2003, Wildemore
et al. looked at several features in skin biopsies
from 18 patch test-confirmed ACD cases and
21 patch test negative cases.!! The only consis-
tent findings in their patch test positive cases
were eosinophilic spongiosis and the so-called
dermal dendritic fibrohistiocytic cells, whereas
Langerhans cells were found in similar frequency
in both patch test positive and -negative cases.
Vestergaard et al. compared the pathologic find-
ings in ACD vs. irritant contact dermatitis (ICD)
and found that follicular spongiosis and lympho-
cytic exocytosis in the follicular infundibulum
were present in six of seven biopsies of ACD.!?
These features were not seen in the cases of
ICD. However, presence or absence of Langer-
hans cells was not specifically mentioned.

Given the paucity of literature on the
histopathologic clues of ACD, with only one

small study comparing patch test positive vs.
patch test negative cases, we wanted to better
evaluate which histopathologic features might
be helpful in the diagnosis of ACD. In this
study, we assessed several parameters, including
presence of Langerhans cell collections and
eosinophils, in association with both patch test
results and clinical outcome of patients who
underwent patch testing.

Methods

We reviewed medical records of all patients who
both had a skin biopsy and were patch tested
at one institution between October 1, 2011 and
October 31, 2013. Patch testing was performed
with the North American Contact Dermatitis
Group Standard Series (Chemotechnique Diag-
nostics AB, Vellinge, Sweden) using Finn Cham-
bers (Epitest OY, Tuusula, Finland) on Scanpor
tape (SmartPractice, Phoenix, AZ, USA). First
and second patch test readings were performed
at 48 and 72-168h, respectively, after initial
patch test placement per the North American
Contact Dermatitis Group criteria.!?

Adult patients were tested with the adult stan-
dard screening tray, which included 65-70 aller-
gens, and pediatric patients were tested with
39-40 allergens from the standard screening
tray. Additional series of allergens and personal
products were added as the clinical scenario or
occupational history dictated.

Allergic patch test reactions were graded as
1+, 24+ or 3+, as per the North American Con-
tact Dermatitis Group criteria.'® Questionable
reactions (including macular erythema or a
papular eruption involving less than 50% of
the area occluded by the patch) were generally
coded as non-allergic reactions. If the clinical
history suggested relevance, or if other positive
reactions to the same allergen but in a different
vehicle were found, or if a cross-reacting sub-
stance was identified, the investigator had the
discretion to make the final determination as
to whether the reaction represented a positive
patch test. Irritant and allergic reactions were
differentiated by the clinician, who considered
the morphology and timing of the reaction at
each reading. All patch tests and interpretations
were made by dermatologists who specialize in
ACD and comprehensive patch testing.

Only patients with biopsies revealing a diag-
nosis of spongiotic dermatitis, psoriasiform
dermatitis or mixed psoriasiform/spongiotic
dermatitis were included in our study. Biop-
sies were independently reviewed by two
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Table 1. Histopathologic findings in association with patch test results

Histologic feature

Positive patch test (n=44)

Negative patch test (n=24)

>1 Langerhans cell collections

No Langerhans cell collections

Eosinophils in the dermis (>10 per 5 HPF)

Eosinophils in the dermis (<10 per 5 HPF)

Eosinophils in the epidermis (eosinophilic spongiosis)
Acanthosis (none to minimal)

Acanthosis (moderate to severe)

Parakeratosis (none to focal)

Parakeratosis (continuous or prominent)

Hyperkeratosis (absent to mild)

Hyperkeratosis (moderate to severe)

Spongiosis (none to mild)

Spongiosis (moderate to severe)

Neutrophils in the dermis (sparse)

Neutrophils in the dermis (moderate to severe)

Superficial perivascular chronic inflammation (absent to mild)
Superficial perivascular chronic inflammation (moderate to severe)
Deep perivascular chronic inflammation (absent to mild)*
Deep perivascular chronic inflammation (moderate to severe)*
Dyskeratosis (<5 in one skin section)

Dyskeratosis (>5 in one skin section)

Exocytosis (none to mild)

Exocytosis (moderate to severe)

Follicular spongiosis

21/44 (47.7%)

6/24 (25%)

23/44 (52.3%) 18/24 (75%)
7/44 (15.9%) 6/24 (25%)
37/44 (84%) 18/24 (75%)

0/44 (0%) 0/24 (0%)

17/44 (38.6%) 11/24 (45.8%)

27/44 (61.4%) 13/24 (54.2%)

21/44 (47.7%) 16/24 (66.7%)

23/44 (52.3%) 8/24 (33.3%)

24/44 (54.5%) 14/24 (58.3%)

20/44 (45.4%) 10/24 (41.7%)

24/44 (54.5%) 15/24 (62.5%)

20/44 (45.4%) 9/24 (37.5%)
44/44 (100%) 21/24 (87.5%)

0/44 (0%) 3/24 (12.5%)

16/44 (36.4%) 9/24 (37.5%)

28/44 (63.6%) 15/24 (62.5%)

39/44 (88.6%) 19/24 (79.2%)
2/44 (4.5%) 1/24 (4.2%)

41/44 (93.2%) 23/24 (95.8%)
3/44 (6.8%) 1/44 (2.3%)

34/44 (77.3%) 20/24 (83.3%)
10/44 (22.7%) 4/24 (16.7%)
1/44 (2.3%) 0/24 (0%)

*Seven biopsies had insufficient dermis to assess for deep perivascular chronic inflammation.

board-certified dermatopathologists (SDB and
APF) and one pathology resident physician
(GR) who were blinded to patch test results.
Various histopathologic findings were assessed
(see Table 1), including presence of Langerhans
cell collections on routine and CDla-stained
sections (AbD Serotec, clone MCA1567, predi-
luted, Raleigh, NC) and number of eosinophils
per 5 high power fields (HPFs). Patch test
results were then correlated with the assessed
histopathologic parameters. Statistical analyses
by Barnard’s exact test were performed.

Results

A total of 68 biopsies from 68 individual patients
with a diagnosis of spongiotic dermatitis (65),
psoriasiform dermatitis (2) or mixed psori-
asiform/spongiotic dermatitis (1) met study
criteria. Of the 68 patients, 66 were young adults
or adults (ages: 17-94; 35 males and 31 females).
Two patients were children, including one male
and one female, ages 8 and 12, respectively. Biop-
sies were performed anywhere from 23 months
prior to patch testing to 9 months after patch
testing. In the majority of cases, biopsies were
performed prior to patch testing (94%, 64/68)
and most biopsies were performed within
6 months of patch testing (70%, 48/68).
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A total of 44 patients were patch test positive
and 24 were patch test negative. In all, 27 (40%)
had >1 Langerhans cell collections identified
in their biopsies (Table 2; Fig. 1A,B). A total of
21 out of 27 (78%) with >1 Langerhans cell col-
lections were patch test positive, whereas 6 out
of 27 were patch test negative (22%) (Table 2).
Of patients with no Langerhans cell collections
in their biopsies, 23 were patch test positive
(23/41, 56%) and 18 were patch test negative
(18/41, 44%). Langerhans cell collections were
significantly more common in patch test pos-
itive patients (Barnard’s exact test, p=0.046).
Langerhans cell collections were visible on
H+E and immunohistochemistry (IHC) in 16
out of 27 cases, H+E only in 8 out of 27 and
by IHC only in 3 out of 27 cases. If a positive
patch test is considered as the gold standard for
diagnosing ACD, Langerhans cell collections
have a sensitivity of 48%, a specificity of 75%, a
positive predictive value of 78% and a negative
predictive value of 44% in ACD.

Of patch test positive cases 7 had >10
eosinophils/5 HPF, 5 had 2-5 eosinophils/5
HPF and 32 had 0-1 eosinophils/5 HPF
(Table 1; Figs. 2 and 3). Of patch test neg-
ative cases 6 had >10 eosinophils/5 HPF,
1 had 2-5 eosinophils/5 HPF and 17 had
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Table 2. Presence of Langerhans cell collections in association with
patch test results

Positive
patch test

Negative
patch test

>1 Langerhans cell collections (n=27) 21/27 (78%) 6/27 (22%)
No Langerhans cell collections (n=41) 23/41 (56%) 18/41(44%)

Fig. 1. A) Langerhans cell collection in a biopsy from a
57-year-old woman with a 1+ reaction to thiuram mix, eczema
remedy oil and carmine. Her hand dermatitis largely resolved
with avoidance of these agents (hematoxylin and eosin, X200
magnification). B) Langerhans cell collection from the same
patient, highlighted by the CD1a stain (X200 magnification).

0-1 eosinophils/5 HPF (Table 1). Eosinophil
count did not significantly differ in patch test
positive and patch test negative cases, com-
paring >10 eosinophils vs. other (p=0.216).
In addition, other histopathologic characteris-
tics assessed also did not significantly differ in
patch test positive and patch test negative cases

Fig. 2. Numerous eosinophils in a thigh biopsy from a
60-year-old man with diffuse dermatitis. Patch testing was neg-
ative (hematoxylin and eosin, X200 magnification).

83-year-old man with a 1+ reaction to propylene glycol. With
avoidance of the allergen, his rash resolved (hematoxylin and
eosin, X200 magnification).

(Table 1). The majority of patch test positive
cases (68%, 30/44) and all patch test negative
cases (100%, 24/24) had virtually no eosinophils
(0—1 eosinophil in 5 HPF). An analysis of the
subset of cases without Langerhans cell col-
lections failed to reveal any histopathologic
features that significantly differed in patch
test positive compared with patch test negative
patients (Table 3). No cases showed eosinophilic
spongiosis, and only one case showed follicular
spongiosis.

Of patients who were patch test positive
(n=44), 25 showed resolution of their symp-
toms with avoidance of the pertinent allergen(s),
8 showed no resolution of symptoms and 11 had
no follow-up data. Of the 25 patients who showed
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Table 3. Histopathologic findings on cases with no Langerhans cell collections in association with patch test results (total 41)

Histologic feature

Positive patch test (n=23) Negative patch test (n=18)

Eosinophils in the dermis (>10 per 5 HPF)

Eosinophils in the dermis (<10 per 5 HPF)

Eosinophils in the epidermis (eosinophilic spongiosis)
Acanthosis (none to minimal)

Acanthosis (moderate to severe)

Parakeratosis (none to focal)

Parakeratosis (continuous or prominent)

Hyperkeratosis (absent to mild)

Hyperkeratosis (moderate to severe)

Spongiosis (none to mild)

Spongiosis (moderate to severe)

Neutrophils in the dermis (sparse)

Neutrophils in the dermis (moderate to severe)

Superficial perivascular chronic inflammation (absent to mild)
Superficial perivascular chronic inflammation (moderate to severe)
Deep perivascular chronic inflammation (absent to mild)*
Deep perivascular chronic inflammation (moderate to severe)*
Dyskeratosis (<5 in one skin section)

Dyskeratosis (>5 in one skin section)

Exocytosis (none to mild)

Exocytosis (moderate to severe)

Follicular spongiosis

5/23 4118
18/23 14/18
0/23 0/18
13/23 1118
10/23 7718
13/23 12/18
10/23 6/18
16/23 12/18
7/23 6/18
15/23 12/18
8/23 6/18
23/23 15/18
0/23 3/18
10/23 9/18
13/23 9/18
21/23 14/18
1/23 118
22/23 18/18
1/23 0/18
22/23 15/18
1/23 3/18
1/23 0/18

*Seven biopsies had insufficient dermis to assess for deep perivascular chronic inflammation.

resolution of their symptoms with avoidance of
the pertinentallergen (s), supporting a definitive
diagnosis of ACD, 11 had >1 Langerhans cell
collections and 14 had no Langerhans cell collec-
tions on skin biopsy. Eosinophil counts in these
patients were 0—1 eosinophil per 5 HPF in 17
patients, 2—5 eosinophils per 5 HPF in 5 patients
and >10 eosinophils per 5 HPF in 3 patients.

Discussion

Epidemiologic data regarding the true preva-
lence of ACD is lacking. However, allergic and
irritant contact dermatitis, considered together,
are estimated to comprise 30% of occupational
diseases in industrialized nations.!* ACD can
have major effects on quality of life and can cause
patients significant psychological distress.!> As
an occupational exposure, ACD shows similar
scores on quality of life indices to Darier disease,
Hailey—Hailey disease and chronic idiopathic
urticaria.!® One study in mice suggests that
chronic ACD may promote development of
cutaneous squamous cell carcinoma.!” Thus,
ACD is a fairly common condition (at least
as an occupational exposure) and can cause
significant morbidity.

Patients with ACD might not initially be
referred for patch testing, as it can be misdiag-
nosed as other conditions. In particular, ACD
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can be a challenging diagnosis in patients with
other co-existent skin conditions and in patients
who present with ‘atypical’ clinical features.
Co-existence of ACD and other skin diseases
can be common, with one study of Danish
schoolchildren revealing half of adolescents
fulfilling criteria for atopic dermatitis also had
concomitant ACD.!® In problematic cases where
ACD might not be initially suspected, histopatho-
logic clues to the diagnosis of ACD could be of
potential clinical value. In this study, we investi-
gated for potential histopathologic clues for the
diagnosis of ACD. As the establishment of the
diagnosis of ACD ultimately relies on clinical
correlation, we restricted our analysis to patients
undergoing patch testing. Only patch test
positive patients were considered to have ACD.
In our opinion, evaluating spongiotic der-
matitis cases for the presence of Langerhans
cell collections is potentially helpful based on
our results; however, use of immunohistochem-
ical stains to identify Langerhans cell collec-
tions was not particularly helpful. In most of
our cases with Langerhans cell collections, they
were visible on routine hematoxylin and eosin
(H&E) stained sections. Both the CD1a and Lan-
gerin immunohistochemical stains are highly
sensitive and specific for Langerhans cells, with
one study suggesting CD1a is slightly more spe-
cific than Langerin.! For this reason, we used
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CDla to further assess cases for the presence
of Langerhans cell collections. However, only
three cases showed Langerhans cell collections
by immunohistochemistry alone. This was prob-
ably related to sampling, with the immunohisto-
chemical stain representing a deeper aspect of
the block than the H&E stained slide.

Our study has limitations. For one, we did
not examine additional histopathologic sections
in the included cases and cannot completely
rule out the possibility that Langerhans cell col-
lections would have been identified with more
thorough examination of cases without them. In
addition, we cannot rule out the possibility that
Langerhans cell collections are more likely to
be present if biopsies are performed at certain
temporal periods in the course of the cutaneous
eruption (e.g. within 1 month after onset of the
rash or in a lesion of relatively new onset regard-
less of the chronicity of the eruption). Further-
more, as eight patients with positive patch tests
did not have resolution of their rash with aller-
gen avoidance and eleven were lost to follow-up,
we cannot be certain about the significance of
Langerhans cell collections in those patients in
which they were present. That being said, one of
the eight patients whose rash did not resolve was
patch test positive to a nearly ubiquitous aller-
gen and another had a positive reaction to an
allergen common in the individual’s workplace.
Therefore avoidance for both of these patients
was potentially problematic or not possible.

There is a significant body of literature on the
diagnostic role of eosinophils in various derma-
tologic conditions. For some conditions, such
as lupus erythematosus, there is evidence that
absence of eosinophils is diagnostically useful.?’
In other conditions, such as arthropod bites and
psoriasiform skin reactions to TNF-« inhibitors,
presence of eosinophils is thought to be a diag-
nostic clue.?!?? Eosinophils are often thought to
be associated with allergic conditions, in partic-
ular certain drug reactions.?>?* The presence of
eosinophils, in particular eosinophilic spongio-
sis has also been suggested to be an important
histopathologic feature in ACD.! In a study of
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