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Abstract Sarcoidosis is a chronic multisystem disease of

unknown origin, which is characterized by T-helper-1

(Th1)-mediated immune responses. On the other hand,

atopic dermatitis (AD) is characterized by Th2-mediated

immune responses. We recently experienced an interesting

case of AD in which the patient experienced a significant

resolution of AD after the onset of sarcoidosis. We herein

describe the details of his clinical course and discuss the

impact of negative cross-regulation between Th1 and Th2

immune responses.
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Introduction

Sarcoidosis is a chronic multisystem disease of unknown

origin involving the eyes, skin, lungs, heart, bones, and

nerves, which is characterized by T-helper-1 (Th1)-medi-

ated immune responses at the sites of disease [1]. On the

other hand, atopic dermatitis (AD) is characterized by the

presence of a specific immunoglobulin E (IgE) response in

association with Th2-mediated immune responses. Th1-

and Th2-mediated immune responses have been reported to

negatively cross-regulate each other, both in vitro and in

experimental animal studies [2, 3]. Consistently, a recent

epidemiologic study has demonstrated that atopic status

is significantly associated with the clinical course of

pulmonary sarcoidosis [4]. We recently experienced an

interesting case of AD with significant clinical improve-

ment after the onset of sarcoidosis. We herein describe the

details of his clinical course and discuss the impact of Th1/

Th2 balance on the patient’s clinical manifestations.

Case report

A 29-year-old Japanese man was referred to our hospital

with brownish red papules and subepidermal nodules scat-

tered almost all over the body. The patient had a history of

AD diagnosed in childhood based on physical examinations.

He was reported to have erythematous plaques and papules

with lichenification and pigmentation complicated by

excoriations and pruritis. Rash was distributed symmetri-

cally all over the body, including face, trunk, and extremi-

ties. Since the development of his AD, he repeatedly

experienced sudden disease deterioration when seasons

changed, and at which times he was treated with topical

steroid ointment and topical tacrolimus ointment. However,

AD deterioration had not occurred since brownish red

papules and subepidermal nodules appeared. He had a his-

tory of childhood asthma; however, an asthma attack had not

occurred since adolescence. He also had a history of allergic

rhinitis. His medical history was otherwise unremarkable.

At presentation, brownish red papules and subepidermal

nodules were scattered over almost all the patient’s body

(Fig. 1a, b). He also had dry skin and hyperpigmentation at

the sites of predilection for AD. Brownish red papules and

subepidermal nodules initially appeared at the age of 27, and

the number of lesions gradually increased. Computed

tomography (CT) revealed hilar, mediastinal, and inguinal

lymphadenopathy and subcutaneous nodules on the chest
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and abdomen (Fig. 2). Garium scintigram showed abnormal

accumulation in those lymph nodes. The tuberculin test was

negative. The serum angiotensin-converting enzyme level

was 27.6 U/l (normal 8.3–21.4 U/l), lysozyme 17.2 lg/ml

(normal 5.0–10.2 lg/ml), and soluble interleukin 2 (IL-2)

receptor 1,935 U/ml (normal 167–497 U/ml). The results of

other routine laboratory tests were within normal limits.

A thorough eye examination revealed bilateral uveitis.

Histological examination of a skin biopsy showed epidermal

spongiosis, mild superficial dermal infiltration of lympho-

cytes with occasional eosinophils, and profuse epithelioid

granulomas without caseation necrosis embracing the upper

and lower dermis (Fig. 3a–c). It consisted mainly of

epithelioid cells, giant cells of Langhans’ type, and a few

lymphocytes (Fig. 3d). Stains for mycobacteria and fungi

were negative. Based on these findings, a diagnosis of sar-

coidosis was made.

The patient was given oral prednisone 20 mg daily.

Within 3 months, brownish red papules and subcutaneous

nodules had completely disappeared. Bilateral uveitis also

had been improving slowly. The dose of oral prednisone

was then gradually reduced for a further 3 years and finally

stopped. After the end of oral prednisone treatment, cuta-

neous lesions remained in complete remission during the

subsequent 1-year follow. Uveitis also remained stable

with only steroid eye-drop treatment. Moreover, AD did

not deteriorate during the follow-up.

Discussion

Sarcoidosis is regarded as a Th1-mediated disease, whereas

AD is recognized as a Th2-dominant disease. However, in

the chronic phase of AD, Th1- and Th22-mediated immune

responses are also associated, and in acute phase, Th17 cells

are induced [5]. The Th1/Th2 paradigm clearly explains the

high concurrence and the mutual exclusiveness of certain

immune-mediated diseases in each individual patient. For

example, sarcoidosis has been reported to be associated with

a low incidence of atopy and allergic diseases characterized

by Th2-dominant immune responses [6]. However, rare

cases with overlap of Th1- and Th2-mediated diseases have

also been reported and their clinical courses are usually

insightful to further understand the in vivo negative cross-

regulation between Th1- and Th2-mediated immune

responses. Generally, atopic status improves disease activity

and clinical courses of several Th1-mediated diseases, such

as rheumatoid arthritis and multiple sclerosis [7, 8]. Another

important observation has recently been reported by a Jap-

anese group. Hattori et al. [4] demonstrated that atopic status

can be a useful marker of pulmonary sarcoidosis with mild

clinical course or spontaneous regression, suggesting that

Th2-mediated allergic responses suppress Th1-mediated

autoimmune responses. Conversely, infections strongly

promoting Th1 immunity, such as Mycobacterium tuber-

culosis, have the potential to inhibit atopic disorders by the

repression of Th2 immunity [9]. Furthermore, there has been

a case report showing an asthmatic patient whose refractory

symptoms improved spontaneously during an attack of

active sarcoidosis [10]. Consistent with these previous

findings, in our case, AD deterioration, which is closely

Fig. 1 Macroscopic findings. a, b Brownish red papules and

subepidermal nodules were scattered over almost the body

Fig. 2 Abdominal computed tomography revealed subcutaneous

nodules (arrows)
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associated with Th2-polarized acute phase, had not occurred

since the onset of sarcoidosis, which might occur the in

chronic phase of AD without deterioration, where Th1-

mediated immune responses are also induced [11]. Although

it has been already reported that atopic status can be a marker

of a milder form of Th1-mediated diseases and that active

sarcoidosis improves clinical symptoms of asthma, to the

best of our knowledge, this is the first report demonstrating

the resolution of AD by the development of sarcoidosis.

Although oral corticosteroid is the first-line treatment

against aggressive sarcoidosis, a couple of previous studies

demonstrated that relapse of the disease frequently occurs

after discontinuation of corticosteroid treatment, especially

within a year of the follow-up period [12, 13]. This may

just reflect the frequent use of systemic corticosteroid for

treating severe and refractory forms of sarcoidosis. Alter-

natively, corticosteroid treatment itself may contribute to

the prolongation of the disease by delaying resolution [12].

Consistently, systematic review also indicated that there is

little evidence suggesting that oral corticosteroids prevent

long-term disease progression in lung sarcoidosis [14].

Regardless, the important observation in our case is that

corticosteroid was successfully tapered and discontinued

without recurrence of any clinical symptoms for a year of

follow-up, even though the initial presentation was rela-

tively severe, such as widespread skin lesions and pro-

gressive uveitis. Given that atopic status has the potential

to suppress exacerbation of Th1 diseases such as pulmon-

ary sarcoidosis [4], AD may contribute to the mild clinical

course seen in our case, which was characterized by

successful discontinuation of corticosteroid without recur-

rence of sarcoidosis.

In summary, we reported a rare case of AD with sar-

coidosis. Its unique clinical course strongly supports the

conventional idea that Th1- and Th2-mediated immune

responses negatively cross-regulate each other and suggests

that alteration of Th1/Th2 balance regulates the switching

of mutually exclusive immune-mediated diseases, such as

AD and sarcoidosis.
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