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PRIMARY CONTACT SENSITIZATION SITE

A Determinant for the Localization of a Diphenhydramine Eruption
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Abstract. Oral administration of diphenhydramine (Bena-
dryl®, Parke, Davis & Company. D:ztroit, Mich.) to a
patient was followed shortly by the appearance cf a
pruritic swollen eczematous plaque strangely localized 10
the right forearm. Subsequent histery revealed that the
patient had used Caladryl’® lotion (containing diphen-
hydramine) to treat a dermatitis at that exact site 2
years previously. Patch testing showed a marked sensitivity
to diphenhydramine on the forearm, with lesser degrees
elsewhere. Uniform “challenge™ of our patient’s entire
skin with minimal amounts of the antigen via the blood
strcam clearly brought out the unique sensitivity of the
right forearm, later documented by regional patch testing.
Noteworthy is the fact that the initial localization of
this patient’s drug cruption was precisely at the site of
induction of the contact sensitivity 2 vears earlier. These
observations arc compatible with the view that the skin
has local intrinsic lymphoid immunocenters which arc in-
volved in delaved hypersensitivity and which account for
local or fixed sites of hypersensitivity.

The hallmark of a drug eruption is its sym-
metry or generalized nature, thus attesting both
to the fact that the antigen is blood-borne and
that the degree of sensitivity is essentially uni-
form over the entire skin surface. An exception
to this is the drug eruption occurring in indi-
viduals (6, 8) or animals (3) who have been ini-
tially sensitized to the compound as an external
contactant. In these instances the initial or the
most severe reaction occurs precisely at the site
of the former eczematous contact dermatitis and
hence may present in an unusual or asymmetric
localization. In view of the paucity of docu-
mented examples of this in man, we wish to
record the following experience wherein the
clinical findings were totally obscure until one
had the history of prior contact sensitization to
the diphenhydramine (Benadryl®).
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CASE REPORT

This 38-year-cld white woman, hospitalized for myasthenia
gravis, awakened complaining of pruritus sharply localized
to the right fcrearm. During the course of th2 day th:
forearm became erythematous and swollen. Her attending
physician prescribed diphenhydramine (25 mg orally).
By the following morning the right forearm was markedly
swollen, crythematous and cczematous. Her pruritus had
bzcome generalized and patchy c¢czematoid changes were
seen more or less symmetrically distributed over the irunX,
arms and legs, much as an id reaction.

Called in consultation, we elicited the fact that, 1)
the patient had been given diphenhydramine (50 mg
orally) as a soporific thz cvening before the eruption be-
gan; 2) two ycars ago after using CaladrylR lotion
(containing diphenhydramine) for 1 week in the treatment
of a poison ivy dermatitis of her right forearm, she had
experienced a severe vesicular flarcup of that exact area;
3) 1 year ago the use of Caladry!® lotion had also been
followed by a local dermatitis.

Past history included a thymectomy at age 34. Physical
examination disclosed moderate muscle weakness of the
upper and lower extremities, and a 409 bilateral eyclid
ptosis. Laboratory data: hemoglobin 13.6 g%, WRBC
9 000 /mm?* with 659 neutrophils, 33% lymphocytes, and
109% monocytes. Urinalysis, SMA-12, and serum electro-
lytes were all within normal limits. Serum protein electro-
phoresis was normal cxcept for a slight clevation of the
beta globulins. LE preps, ANA, latex fixation were all
negative, and the RPR card test was non-reactive. A chest
X-ray was normal (including tomograms of the anterior
mediastinum) and EMG studies were consistent with a
diagnosis of myasthenia gravis.

Following oral and topical steroid therapy the erup-
tion subsided and had largely cleared within 5 days.

Subsequent closed patch tests (on unstripped skin) with
diphenhydramine powder on the forearm gave a 4+
vesicular response whereas on the lower leg only a 1+
erythematous change was elicited. On the back, nothing
appeared except some cpidermal separation due to the
tape trauma. Erythematous positive patch tests (1 10 2+)
were secn at the sites tested with pyribenzamine. chlor-
trimeton and antistine. The following closed patch tests on
the back were negative:



am'nzphylline lanolin
arscnae, sodium

balsam of Peru

mercury bichleride
Mycolog cream®

bznzocaine nickel sulfate
DDT (dichlordiphznyl paraaminobenzoic acid
trichlorethane) pyrethrum
dichromate potassium resorcinol
indochlorhydroxyquin

DISCUSSI®ON

Antihistamines are known to produce a variety
of cutaneous reactions including urticarial. photo-
sensitivity, angiitic, eczematous and fixed (2, 4,
7. 10). Nonctheless, cutaneous eruptions following
oral or parenteral diphenhydramine are uncom-
mon (6). If a problem is to arise, it most likely
will be eczematous in nature, and reflect the
carlier induction of delayed hypersensitivity by
local contact. Our patient presents just such a
sequence. The repeated application of diphen-
hydramine, in an adequate concentration, to a
local area of “open”™ dermatitic skin, induced
specific contact sensitivity 2 years ago. This was
confirmed clinically a year later by use of the
same lotion. The paticnt’s next challenge was not
topical but rather systemic, in the form of a
single oral dose.

Tt is the singularly localized response to this
challenge which we are reporting and stressing.
Only the right forearm erupted, at first, and
even later the bulk of the response was entirely
limited to this same site. Our feeling that this
was indicative of a hypersensitivity localized to
the original site of sensitization was in keeping
with the patch test finding that the forearm was
markedly more sensitive than other areas of skin.

It is established clinically and experimentally
that contact type delayed hypersensitivity is an
immune state involving the Ilymph nodes, and
that the entire skin surface is accordingly capable
of reacting. Yet gradually, peripheral sensitization
(1. 9) and the special micro lymph organs within
the skin itself (5) are being shown to play primary
or auxiliary roles. In our patient the entire skin
was uniformly exposed “internally™ to the antigen
at the time of oral challenge. Yct only the
primary sensitization site responded.! In contrast,

7 We would cite personal knowledge of a laboratory
technician who spilled penicillin solution ¢n his chest,
developed a streaked dermatitis in the area, which healed
without trace, only to recappear dramatically on the same
site len years later—following oral penicillin therapy.
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had the regional lymph node mechanism been
fully involved, the initial eruption would have
cen generalized. We suspect that the marked
clinical response of our patient’s forearm skin
to the circulating diphenhydramine reveals the
persistent  functioning  of  local
within the skin itself.

Our case study thus illustrates several important
items:

immunocenters

1) The initial site of an eczematous reaction to
an oral or parenteral drug can be indicative of
the site of primary contact sensitization.

2) The history of Caladryl® sensitivity should
alert one to the possibility of a sensitivity to
diphenhydramine and its antihistaminic congeners.

3) Patch testing for this type of drug sensitivity
should be done at or near the area of response. In
this regard the classic fixed drug eruption is an
extreme example where tests will usually be nega-
tive unless done at the exact site of the dermatitis
(11).

4) Patch tests may be quite meaningful in un-
raveling the nature of eczematous contact type
dermatitis medicamentosa.

5) There is a growing awareness that nests of
immunocytes within the skin contribute signifi-
cantly to the response in contact dermatitis. Thus
an oral inadvertent challenge with a contact anti-
gen allowed us to suspect a peripheral sensitization
based on a local lymphoid response within the
skin. Such local skin sensitization, although it may
occur regularly, is masked when the regional
lymph nodes produce the commeonly observed
generalized sensitivity state.

In conclusion, it would seem that delayed
hypersensitivity in the skin consists of a dual
system of lymphoid response, 1) intracutaneous,
and 2) intranodal. When only the primitive lym-
phoid organs within the skin are involved, the
classic fixed drug eruption develops. Here, a
single “clone™ of sensitized lymphoid cells within
the skin could explain the striking, circumscribed,
round area of localized response to a given drug
either by mouth or by “supra-lesional” patch
test. In our patient, both immunologic systems
apparently had responded, but the regional lymph
node apparatus, to only a minor degrce. This has
allowed us to postulate the significance of the
scnsitized lymphoid cells in the skin of her right
forearm, and hence the occurrence of a true peri-
pheral sensitization state.

Acta Dermatovener (Stockholm) 52



\

378 W. B. Shelley and R. G. Bennert

REFERENCES

. Chase. M. W. & Macher, E.: The fate of antigen
in induction of delayed allergic responses. /n fm-
munology and the Skin (ed. W. Montagna & K. E.
Billingham), Chap. 1V, pp. 63-93. Appleton-Century—
Crofts, New York, 197].

. Davenport, P. M. & Wilhelm, R. E.: An unusual
vasculitis due to diphenhydramine. Arch Derm (Chi-
cago) 92: 577, 1965.

. DeWeck, A.: Drug reactions. In Immunological
Discases (ed. M. Samter), 2nd ecd., pp. 415-440.
Little, Brown & Company, Boston, 1971,

. Epstein, E.: Dermatitis due to antihistamine agents,
I Invest Derm /2:151, 1949,

. Fichtelius, K. E,, Groth, O. & Lidén, S.: The skin, a
first level lymphoid organ. Int Arch Allergy 37: 607,
1970.

. Fisher, A. A.: Contact
Philadelphia. 1967.

. Schreiber, M. M. & Naylor, Z.: Antihistamine photo-
sensitivity. Arch Derm (Chicago) 86: 58, 1962.

Dermatits. Lea & Febiger,

Acta Dermatovener (Stockheln) 52

. Sidi, E., Hincky, M. & Gervais, A.: Allergic sensitiza-

tion and photosensitization to phenergan cream. J
Invest Derm 24:345, 1955,

. Turk, J. L.: Delayed Hypersensitivity, p. 155, North-

Holland Publishing Co., Amsterdam, 1967.

. Vickers, H. R.: Dermatitis medicamentosa. Brit Med J

1: 1366, 1961.

. Welsh, A. L.: The Fixed Eruption. A Possible Hazard

of Modern Drug Therapy. Thomas, Springfield, 11,
1961,

Received February 14, 1972

Walter B. Shelley, M.D.

Department of Dermatology

Hospital of the University of Pennsylvania
Duhring Laboratories Building

3400 Spruce Street

Philadelphia, Pa. 19104

USA





