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Childhood atopic dermatitis is associated with dys- 
regulation of T-cell function, characterized by an im- 
balance in cytokine production in which TH2 (IL-4) 
responses predominate over TH1 (predominantly inter- 
feron--/ [INF--y]) responses? Marked improvement of 
atopic dermatitis has been reported after treatment with 
cyclosporine, 2 and although in vitro studies show that 
cyclosporine inhibits transcription of messenger RNA 
for both INF-, /and IL-4, 3 its in vivo mechanism of action 
in atopic dermatitis is unclear. 

We describe two highly atopic male children aged 6 
years (case 1) and 12 years (case 2) whose atopic 
dermatitis was resistant to conventional therapy, includ- 
ing oral and pulse parenteral steroids. Serum IgE levels 
were extremely elevated at 27,000 IU/L and 41,600 IU/L, 
respectively (normal range, 0 to 200 IU/L). Administra- 
tion of cyclosporine was started at 5 mg/kg daily, with 
significant reduction in extent and erythema of skin 
lesions within the first month of therapy in both cases. 
Concurrent topical therapy with emollients and non- 
fluorinated corticosteroids was unchanged over this pe- 
riod. Peak cyclosporine serum levels ranged from 370 to 
756 ~g/ml, indicating adequate drug absorption and 
compliance with therapy. Cyclosporine dosage was re- 
duced to 3 mg/kg in the third month of therapy in case 2, 
with some increase in erythema of affected skin. 

METHODS 
Peripheral blood mononuclear cells (PBMCs; 1 • 106/ml) 

were obtained before and at 1, 2, and 3 months after onset of 
therapy by Ficoll (Pharmacia) density centrifugation of hepa- 
rinized blood. In vitro production of INF-~/ and IL-4 was 
examined after culture of PBMCs with staphylococcal entero- 
toxin B (SEB; Sigma Chemical Co., St Louis, Mo.) in serum- 
free media for 48 hours (AIM-V, Gibco). SEB was used 
because staphylococcal superantigens are considered to play a 
role in the cutaneous inflammation of atopic dermatitis, and we 
have previously shown SEB to be a potent stimulant for INF-~ 
production. 4 Cytokine production was measured by sandwich 
ELISA of culture supernatants (stored at -20 ~ C for <1 month) 
with anti-IL-4 and INF-~/monoclonal antibodies and recombi- 
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Abbreviations used 
IFN-~: Interferon-~/ 

PBMCs: Peripheral blood mononuclear cells 
SEB: Staphylococcal enterotoxin B 

nant human IL-4 and INF-y (Pharmingen) as standard. Limits 
of detection for INF-~/ and IL-4 were 10 pg/ml and 2 pg/ml, 
respectively. 

RESULTS AND DISCUSSION 
Before therapy, both patients showed low levels of 

INF-,/ and high levels of IL-4 compared with normal 
children (Fig. 1). These cytokine profiles were in keeping 
with the children's highly atopic state and were similar to 
our previous reports of cytokine production by PBMCs 
obtained from children with moderate to severe atopic 
dermatitis after SEB and phytohemagglutinin stimula- 
tion. 4 After onset of therapy, PBMCs from both subjects 
showed a marked increase in INF-'7 production and a 
reduction in IL-4 production. The effect of the cyclo- 
sporine was to return in vitro production of INF-~/ to 
levels in the range of those of nonatopic children and to 
cause a sustained reduction in IL-4 production in vitro. 
A similar effect was observed in case 1 in response to 
phytohemagglutinin: INF-, /and IL-4 were 771 pg/ml and 
155 pg/ml (before treatment), 3637 pg/ml and 17 pg/ml 
(at 1 month), and 1776 pg/ml and 18 pg/ml (at 2 
months), respectively. No pretreatment phytohemagglu- 
tinin stimulation was performed in case 2 because of 
small pretreatment blood sample. Eosinophil counts at 
onset of therapy and at 2 months into therapy were 
3.3/3.02 • 109/1-, (case 1) and 1.7/1.2 • 109/L (case 2), 
respectively. No consistent pattern of change was ob- 
served in serum IgE, with the level in case 1 increasing to 
48,856 IU/L and the level in case 2 decreasing to 32,569 
IU/L after at least 1 month of cyclosporine therapy. 

These findings indicate that cyclosporine may act in 
atopic dermatitis by promoting TH1 responses and/or by 
inhibiting TH2 responses. The enhancement of in vitro 
INF-~ production is somewhat surprising, given that 
cyclosporine has been shown in vitro to decrease tran- 
scription of INF- , /mRNA.  This effect could be due to a 
differential effect of cyclosporine on particular T-cell 
functions or T-cell subtypes, as has been described in 
vitro in human 5 and murine models. 6 In these studies 
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FIG. 1. IFN-y (A) and IL-4 (B) production from 1 • 106 PBMCs from case 1 (male child, age 6 years) and case 
2 (male child, age 12 years) after 48-hour culture with 1 I~g/ml SEB. Cyclosporine dosage was reduced to 3 
mg/kg in case 2 in the third month of therapy. All samples were analyzed in duplicate. Bold line represents 
mean of INF-y and IL-4 "production from PBMCs (obtained from nine normal children), which were cultured 
under the same conditions. Shaded area represents 2 standard deviations from control mean. 

cyclosporine has been shown to favor the differentiation 
of memory T cells 6 and/or to not block INF-y production 
in the presence of effective T-cell costimulation. 5 Alter- 
natively, because INF-y and IL-4 are known to have 
reciprocal inhibitory effects, cyclosporine may act by 
decreasing the transcription of mRNA for IL-4, resulting 
in a secondary rise in INF-y. In this instance the 
inhibitory effect on INF-y produced by cyclosporine 
would be counteracted by removal of the inhibitory 
effects of IL-4. We believe this mechanism is less likely 
because decreased production of INF-y appears to be a 
fundamental defect in atopy, which precedes the devel- 

opment of atopic dermatitis, and can be demonstrated in 
cord blood of infants who subsequently experience ato- 
py7 whereas IL-4 production has not been detected in 
supernatants from stimulated cord blood mononuclear 
cells. The effect of cyclosporine on in vitro cytokine 
production appears to be sustained over a 3-month 
treatment period; however, we do not yet know whether 
such alterations would be maintained after cessation of 
therapy. We propose that the unexpected elevation in 
INF-~/production observed after cyclosporine treatment 
in patients with atopic dermatitis suggests a mechanism 
for its beneficial effect in this disorder. 
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