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A long-lasting allergic patch test is a *‘normal’ allergic patch test that remains positive for
weeks or months. An immunohistochemical study of immunocompetent cells in the skin in
this rare type of patch tests was performed. Most inflammatory cells were T11 positive T-
lymphocytes, The majority of these cells were of the helper/inducer phenotype (T4+), but
a relative increase of T8+ cells as compared o the initial (1-2d) stages of allergic patch
tests was observed. T6+ Langerhans' cells (1.Cs) were normal or increased in number in
the epidermis, while very few dendritic cells displayed lal antigen in the epidermis,
indicating loss of Ial-staining of LCs. High to very high numbers of T6+ cells were found
in the dermis. An inflammatory reaction of hair follicles with moderate numbers of T6+
cells in the peribulbar infiltrate was observed indicating that hair follicles might act as
shunt pathways for allergens. A defect in down regulation of the contact hypersensitivity
reaction and/or a constant antigen stimulation could be responsible for the long-lasting
allergic patch tests. Key words: Occupational contact dermatitis; Chromium; Hair follicle;
Anti-Tac positive cells; Immunology. (Received August 7, 1987.)
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The distribution of immunocompetent cells during the initial stages (1, 2). in fully devel-
oped allergic patch tests (3-9) and in flare up reactions (10) have been well characterized
during the last few years. It is known that most inflammatory cells are T-lymphocytes and
macrophages, the B-cells being usually absent (1, 3. 5). The dominating cell is the
helper/inducer T-lymphocyte (T4+), while the suppressor/cytotoxic T cells (T8+) repre-
sent the minority of inflammatory T cells. The Langerhans’ cell has a central role in these
events (11).

In normal patch test reactions the clinical signs of the positive reaction disappear in 5-10
days, but in rare cases the allergic patch tests persist for weeks or months. Six cases of
these long-lasting allergic patch tests have been observed by us during the last 4.5 years
and the results of the immunohistochemical study of biopsies from these reactions are
reported in the present paper.

MATERIAL AND METHODS

Epicuraneous rests and biopsies

Epicutaneous tests using the Finn chamber technique and immunohistochemistry were carried out as
previously described (2, 9). Occlusion time of the allergen was 24 hours in all cases. The patch tests
showed a palpable erythema at the time of biopsy.

Biopsies

Seven biopsies from 6 patients have been analysed. The days from application of allergen to biopsy,
and the allergens are seen in Table I. All biopsies were taken from the back of the patients. Half of the
punch biopsy specimen was immediately frozen in liquid nitrogen or in isopentane cooled by liquid
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nitrogen, stored at ~70°C, and processed for immunohistochemical examination. The other half was
fixed in glutaraldehyde and processed for electron microscopy.

Immunohistochemistry

We chose the following monoclonal antibodies (Ortho Pharmacecutical Corp.) to characterize the
lymphocyte subclasses and Langerhans' cells: OKT11 for T-lvmphocytes, OKT4 for helper/inducer
T-lymphocytes, OKTS for suppressor/cytotoxic T-lymphocytes, OKT6 and OKlal (anti HLA-DR) for
Langerhans’ cells (LCs) and anti-Tac (courtesy T. Waldmann, NIH, Bethesda, Maryland, USA) for
activated cells bearing the interleukin-2 receptor. The biopsy specimens were sectioned using a
cryomicrotome and fixed in acctone. The slides were then incubated with the monoclonal antibodies
and stained using the avidin-biotin-peroxidase method as described carlier (2, 9). The avidin and
biotin-labelled reagents were purchased from Vector Laboratories (Burlingham, Calif.). The reaction
was visualized with aminoethylcarbazole (Sigma Chemical Co.) (2, 9). Controls included slides
incubated with normal mouse ascites fluid instead of antibody.

Quantitation of immunocompetent cells

The counting of separate cells in the dermis in cryostat sections (1) was not considered to give more
accurate results than a semiquantitative estimate. Accordingly, the numbers of positively stained cells
are given as relative figures compared with healthy control skin and an earlier study of 3-7 day allergic
patch tests (9). where identical biopsy and tissue processing techniques had been used (see Table I1).
The Ia-positive cells and the T6+ cells in the epidermis were counted for three different arcas of each
tissue section using a calibrated eyepiece reticle at 400X magnification and expressed as number of
cells per linear millimeter of epidermis. Each dendritic cell with & positive staining and a distinguish-
able nucleus was included in the count.

Table 1. Allergen, time of biopsy, number of epidermal T6 and lal positive cells and Ial
staining of keratinocytes in six patients (seven biopsies) of long-lasting allergic patch tests

T6/ Tal/ Tal+
Biopsy mmof mmof  keratino-

Patient Patch test substance and concentration (days) cpid. cpid. cytes
1 Para-phenylenediamine, 1.0% 15 18.3 13.3 +
2 Hexavalent chromium (K; Cr, 04), 0.5% 15 18.7 11.0 +
3 Trivalent chromium (CrCl,), 5% 35 40.0 6.7 -

4 Fragrance mix (8 %0) or p-tert-butylphenol

formaldehyde resin (1 %) 42 21.7 4.0 -
5 Fragrance mix (8 %) and hexavalent 42 30.0 6.0 -
chromium 0.5 % (2 positive reactions) 42 33.0 7.3 +
6 Hexavalent chromium 0.5% 75 20.0 33 -
Normal control skin 18-22 11-15 -

Table II. Immunocompetent cells in controls, in 3-7 day allergic patch tests (9), and in
long-lasting allergic patch tests (15-75 days)

+++++, large number; +++, moderate; +, small; —, absent (occasional positively stained cell can
be observed). Plus in parenthesis means intermediate value. E = epidermis, D = dermis

OKTI11 OKT4 OK'TS OKT6 OKIal
E Control - = - +++ ++
3-7 days ++ + + ++ +
15-75 days + 4 + i A (+) (+)
D Control - - i + ++
3-7 days ++4+++ ++ (+) ++ +++ +++++

15-75 days 44+ 4 + 4+ (+) ++ (+) +4+++ +4 44+
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Fig. 1. OKTé-staining. Long-lasting allergic patch test (75 days). (A) A normal number of OKT6+ cells arc scen in
the epidermis. Note the perivascular cells in the dermal papilla (p). (B) Higher magnification of inset in Fig. 1 A.
Note the OKTé-staining in the intercellular space andfor the membranes of the keratinocytes (arrow). (C) Large
collection of OKT6+ cells in the dermis. Part of the cells are small. non-dendritic. (D) High numbers of OKT6+ cells
(arrow) around follicular epidermis (¢). d = dermis, /1 = hair.

RESULTS

General

The epidermis showed focal parakeratosis (Fig. 2 A) and mild acanthosis. A moderate to
strong infiltrate of inflammatory cells was observed in the upper dermis and foci of
inflammatory cells were seen in the deeper layers of the dermis. The infiltrate of the upper
dermis was either band-like or perivascular.

Lymphocyte subsets

The results are summarized in Table II and compared to 3-7 day allergic patch tests (9).
The infiltrate in the dermis was accentuated as compared to 3-7 d patch tests (9), but
qualitatively there was a good correlation to 3-7 d patch tests except a slightly increased
relative amount of T8+ cells. Most inflammatory cells stained with T11. One third to one
half of the cells stained with T8. T4+ cells and T8+ were randomly mixed in the diffuse
interstitial infiltrate or perivascularly. Only few T-lymphocytes were observed in the
epidermis. Neutrophils with endogenous peroxidase activity were not encountered.
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Fig. 2. OKIal staining. Long-lasting allergic patch test (75
days). OKlIal+ cells (arrow) are decreased (A) or nearly
missing (B). Note the parakeratotic epidermis (P).

Anti-Tac positive cells

Anti-Tac identifies activated T cells, which bear the interleukin-2 receptor (12). Three
biopsies were studied. Few anti-Tac+ cells were found in the epidermis. Less than 10% of
the dermal cells showed a strong staining reaction with anti-Tac antibody and about half of
the inflammatory cells showed a weak reaction. This finding corresponds to normal, fully
developed allergic patch tests (9).

16 positive cells

In four samples the number of T6+ cells in the interfollicular epidermis was normal (18-22
cells/linear mm of epidermis) (Fig. 1 A, B) and in three increased (30-40 cells/mm; Table I).
A moderate to strong increase of T6+ cells was observed in the dermis (Fig. 1C). T6+
cells were especially numerous around and in the upper follicle epidermis. Perivascular
clusters (Fig. 1A) and single T6+ cells were observed. Single T6+ cells were seen in the
deeper dermis. In some clusters of inflammatory cells, the T6+ staining scemed to locate
on small, non-dendritic cells corresponding in appearance to lymphocytes (Fig. 1C).
Prominent staining was focally scen on the keratinocyte membranes or in the intercellular
space of the epidermis (Fig. 1 A, B).

Ial-staining

A prominent feature was the clear decrease of Ial+ dendritic cells from the epidermis (Fig.
2 A; Table I), the cells being absent for long distances (Fig. 2 B). Most inflammatory cells
and the endothelial cells were stained in the dermis. Keratinocytes showed membrane
activity in four samples, but this activity was missing from three samples (35 day, 42 day,
75 day: Table I). Ia staining on Keratinocytes was seen focally and not throughout the
epidermis.
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DISCUSSION

Hunziker (13) mentions that patch test reactions may persist for 40 days or more in some
cases and Guin (14) presented a case positive at 270 days after patch testing with a
Parthenium plant belonging to the Compositae family. The only patch test that persisted
for longer than a month was, according to Fischer (15), that due to 0.5% aqueous solution
of gold chloride in a gold-sensitive individual. Otherwise long-lasting allergic patch tests
have been mentioned very seldomly in the literature. Previously, we have seen a case
positive still at 8 months after patch testing with chromium, but at that time we did not
take a biopsy. In the present paper we also included 2 cases positive at 15 days, since
usually the patch test reactions are already disappearing after one week. Clinically the
reactions are usually weaker at 7 days than at 3-S5 days, with the exception of neomycin
and bacitracin.

Long-lasting allergic patch tests have to be distinguished from patch tests resulting in
active sensitisation. Active sensitisation is a complication of patch testing where an
allergic patch test is not observed during the initial 2-5 days, but the test becomes positive
10-21 days after application of the allergen (16). On being repeated the test is positive in
2-5 days. In the present cases, all the patients had shown a normal allergic patch test at
2-5 days, and this test persisted (without flare up reactions as based on anamnestic data)
for 15-75 days (Table I). No further examination of the patients was performed after taking
the biopsy. The patients were recommended use of corticosteroid creams to treat the long-
lasting allergic patch test sites after the biopsy.

No attempts have been made to get information on the frequency of long-lasting allergic
patch tests. The present cases were collected from patients during a follow-up visit
examination or because patients had noticed the persistence of the patch test reactions. It
is known that certain substances, e.g. gold, persist in the skin for long periods and are able
to give this type of reaction for long periods (15). It is also probable that chromium persists
in the skin for long periods (17), but in most cases the patch test reaction fades within the
normal 5-10 days. For some unknown reason the allergic patch test reactions to usual
allergens persist in some cases for weeks or months as seen in the present cases.

The group of reactions presented here are for natural reasons (it took 4.5 years to collect
the material) very heterogeneous both in terms of allergen and in terms of when the biopsy
has been done (from 15 to 75 days). The allergens causing the long-lasting allergic patch
tests were chromium in 4 patients out of 6, PPD in one case and fragrance mix in one case.
In one case the patient had shown two allergic patch tests at the 4d reading. At 42 days
one had persisted and one disappeared. It could not be concluded whether the positive
reaction had been from fragrance mix or hexavalent chromium (case 5, Table I). We have
not been able to retest these patients and thus, we do not know whether these reactions
would be long-lasting when repeating the tests.

Immunohistology showed the same kind of reaction as is seen in the initial stages (1-2
days) (1, 2) and in the fully developed allergic patch tests (3-9). An interesting difference
from our previous ‘‘normal’’ allergic patch tests (1, 2, 9) was the strong increase of T6+
cells in the dermis. Increased numbers of T6+ cells in the dermis have been reported by
several authors in allergic patch tests, atopic eczema (5, 18, 19) and other dermatoses, but
we have not seen as many T6+ cells as in the present cases in normal allergic patch tests
or diseases that we have studied. The number of T6+ cells was especially high in the 35, 42
and 75 day patch tests. The significance of the high number of T6+ cells in the dermis is
not known. Since the number remains high in the epidermis, it is evident that T6+ cells are
mainly derived from lymph nodes and/or blood. Mitotic LCs have not been detected in the
dermis by us, using electron microscopy.
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It seems well established that LCs play a crucial role as antigen presenting cells in
delayed hypersensitivity (11), but their kinetics in allergic and irritant patch tests are still
poorly understood (20-27). The present study shows that there are changes in the surface
markers of L.Cs or change in LC subpopulation during the course of allergic patch tests,
e.g. loss of Ia antigen, making countings after certain stainings unreliable. So far, firm
proof of loss of LCs from the epidermis is lacking. Our electron microscopic studies
indicate that L.Cs are always found in the epidermis during allergic patch tests (28).
Contrary to the observations of Willis ¢t al. (24) in normal allergic patch tests we (29)
detected LCs with Birbeck granules in the dermis in long-lasting allergic patch tests. This
apparently reflected the much greater number of L.Cs in the dermis in long-lasting allergic
patch tests.

Anti-Tac identifies activated T-cells, which bear the interleukin-2 receptor (12). No
significant changes in anti-Tac+ cells as compared to normal 3-7 day patch tests (9) were
observed indicating that activated T-cells persist in the long-lasting allergic patch tests but
are not much accentuated.

A defect in down regulation of the contact hypersensitivity reaction and/or constant
antigen stimulation could be responsible for the long-lasting allergic patch tests. The
constant antigen stimulation could be locally caused by the allergen persisting in the skin
or could be due to an exogenous antigen causing a constant ‘‘flare-up’” of the test site.
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