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Multihormonal Response to Dexamethasone
A Study in Atopic Dermatitis and Normal Controls
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Although minor disturbances of the circadian serum
cortisol rhythm and diminished excretion of steroid
metabolites have been reported in patients with
atopic dermatitis, test assays regarding subtle neu-
roendocrine alterations have not been employed so
far. We therefore studied the serum concentrations of
cortisol, prolactin and adrenocorticotropin under
baseline conditions, after 1 mg dexamethasone and
after a defined methylprednisolone treatment in 15
patients with atopic dermatitis, in comparison with
10 healthy controls. The assessment of the hormones
revealed no remarkable differences between either
group at any of the blood sampling time points. How-
ever, in 3 patients and 2 control subjects, though
exhibiting no concomitant disease, we could find no
suppression of endogenous cortisol to below 5 pg/dl
after oral intake of 1 mg dexamethasone. These corti-
sol non-suppressors showed lower dexamethasone se-
rum concentrations in the morning after its adminis-
tration, as compared with the suppressors. Acute (1
mg dexamethasone) or prolonged (40 mg methylpred-

nisolone over 6 days) intake of glucocorticoids sup-
pressed prolactin levels in both groups, demonstra-

ting that the effect of glucocorticoids on the hormone
system is not restricted to the hypothalamic-pitui-
tary-adrenal axis. Our results indicate an intact feed-
back response of this hormonal axis to 1 mg dexa-
methasone and the ability of long-term as well as
acute glucocorticoid administration to influence the
prolactin secretion in patients with atopic dermatitis.
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ulation.

(Accepted October 29, 1990.)
Acta Derm Venereol (Stockh) 1991; 71: 214-218.

M. Rupprecht, Department of Dermatology, Hart-
mannstr. 14, D-8520 Erlangen. Germany.

Apart from various immunological and pharma-
cological disturbances hitherto described in atopic
dermatitis (AD) (1-4) findings of blunted central
thermoregulation to peripheral temperature stimuli
(5) as well as neuroendocrinological studies reveal-
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ing a minor disturbance of the circadian rhythm of
cortisol and melatonin secretion point to an addi-
tional and probably subtle dysfunction of the hy-
pothalamic system in AD (4,6), cortisol serum levels
were found to be slightly lowered or normal under
baseline conditions in AD (3,7.8). Abnormal skin
reactions of patients with AD to both intracutaneous
injection (histamine, acetylcholine) and epicutane-
ous application of vasodilating agents (nicotinic acid
ester) supported the hypothesis of a disturbed f-
receptor function in atopics (9), yet studies on f-
receptor pharmacology yielded conflicting results
(10,11). Dexamethasone has been shown to influ-
ence, apart from the hypothalamic-pituitary-adrenal
(HPA) system, also serum levels of prolactin (12, 13,
14), thyroid hormones (12, 15, 16) and melatonin
(17, 18).

A blunted suppression of prolactin by dexametha-
sone has been found in patients with endogenous
depression (13, 14). As patients with AD are often
prone to psychological imbalance (19) and as only a
few studies have so far dealt with the neuroendo-
crine behaviour in AD, we studied the influence of 1
mg dexamethasone used as hormonal test assay on
the plasma levels of adrenocorticotropin (ACTH),
cortisol and prolactin in patients with AD and in
healthy controls, in order to determine whether or
not such an effect is different in either group.

MATERIAL AND METHODS

Subjects

Fifteen consecutive in-patients (3 men and 12 women),
aged between 18 and 32 (mean = SD: 23.8 + 5.8) were
studied after obtaining their informed consent. The diag-
nosis of AD was based on the criteria established by Han-
ifin & Rajka (20). Severity of cutanecous involvement,
scored according to Costa et al. (21), revealed moderate to
marked disease activity.

Additionally, 10 healthy volunteers (4 men and 6
women) between 19 and 28 years (mean + SD: 29.3 + 6.7)
were examined as controls (with informed consent). All
participants were withdrawn from any systemic therapy
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Table 1. Cortisol mean + SD values [ug/dl] in patients and controls.

A = baseline levels, B = after oral administration of 1 mg dexamethasone, C = after oral methylprednisolone treatment

(40 mg over 6 days)

A B C

7 a.m. 4 p.m. 7 am 4 p.m. 4 p.m.
Patients 27.5%13.8 13.4£11.3 1.6+1.4 4.1+4.0 5.6£6.9
Controls 25.1% 8.6 14.6x 6.9 2:3£1.5 3.3%33 7.7+5.7

with corticoids or ACTH at least 2 months prior to the
study. Medication, if any, with B-blocking and/or sleep-
inducing drugs was stopped 3 or more days before entering
the study. The only treatment of AD was with corticoid-
free ointments at least one week before and during the
study.

Dexamethasone suppression test

Venous blood samples were taken at 7 a.m. and 4 p.m. in
EDTA-containing plastic tubes on day 1. At 11 p.m. of the
same day 1 mg dexamethasone was given orally. Post-
dexamethasone blood values were drawn on day 2 as de-
scribed for day 1. After centrifugation the obtained plasma
samples were immediately frozen at —80°C until measured.
The criterion for cortisol non-suppression was defined as
recommended in the psychiatric literature (22, 23) as fail-
ure to suppress post-dexamethasone cortisol levels to be-
low 5 pg/dl. This procedure was followed by a consecutive
oral methylprednisolone administration in both groups.
Daily dosis at 7 a.m. from day 3 to day 6 was 8 mg methyl-
prednisolone, and on days 7 and 8, 4 mg methylpred-
nisolone. On day 8, blood was drawn at 4 p.m.

Cortisol assay

Cortisol was measured by an enzyme-linked immuno assay
(Elias, Freiburg, FRG). The lower detection limit was 1
ug/dl. and the intra- and interassay coefficients of variation
(CV) were 6%.

Prolactin assay

Prolactin was measured by an enzyme-linked immuno as-
say (Elias, Freiburg. FRG). The lower detection limit was 1
ng/ml, and the intra- and interassay CV were 5% and 9%,
respectively.

ACTH assay

ACTH was measured by a newly developed IRMA sup-
plied by the Nichols Institute (San Juan Capistrano, Calif.),
which does not require extraction procedures (24). The
lower detection limit was 7 pg/ml, and the intra- and in-
terassay CV were 3% and 6.8%, respectively.

Dexamethasone assay

Dexamethasone was measured in unprocessed plasma us-
ing a direct RIA method with antibodies raised against the
C-3-oxime of dexamethasone as described in detail else-
where (25). The cross-reactivities of this antiserum against

cortisol and corticosterone are 0.1% and 0.2%, respec-
tively. The lower detection limit was 20 ng/dl. The intra-
and interassay CV were 6.7% and 14.7%, respectively.

Statistical analysis
Data were analysed using the f-test for paired or group
samples. All significance levels are two-tailed.

RESULTS

Mean cortisol levels did not differ between patients
and controls at any of the four blood sampling time
points (Table I). Dexamethasone administration re-
sulted in both groups in a significant reduction of the
post-dexamethasone cortisol levels (p < 0.02). How-
ever, 3 patients and 2 control subjects fulfilled the
criterion for cortisol non-suppression. The post-
dexamethasone cortisol values of these patients at 7
a.m. were 2.2, 5.3, 1 pg/dl and at 4 p.m. 12.0, 29.9,
7.2 pg/dl, and of these controls at 7 a.m. 2.2, 1.7
ug/dl and at 4 p.m. 11.7, 5.2 pg/dl. These non-sup-
pressors had significantly lower dexamethasone
plasma concentrations than suppressors in the morn-
ing after dexamethasone intake (mean 242.6 + 54
vs. 414.3 = 176 ng/dl, p < 0.002). On the other
hand, none of the non-suppressors reached dexa-
methasone plasma levels less than 200 ng/dl at 7 a.m.
after dexamethasone. The mean plasma concentra-
tions of dexamethasone did not differ between the
whole patient population (7 a.m.: 373.1 £ 204; 4
p.m.: 152.9 £ 54) and controls (7 a.m.: 386.2 + 127;
4 p.m.: 142.8 * 40.8) after dexamethasone. Methyl-
prednisolone administration was followed by a sig-
nificant fall of cortisol levels in both groups (p <
0.04) as compared with baseline values but showed
no further decrease when compared with the 4 p.m.
post-dexamethasone cortisol levels. Baseline and
post-dexamethasone ACTH levels, as well as ACTH
levels after methylprednisolone therapy, did not dif-
fer significantly between patients and controls (Table
I1).
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Table 1I. ACTH mean * SD values [pgiml] in patients and controls.

A = baseline levels, B = after oral administration of 1 mg dexamethasone, C = after oral methylprednisolone treatment

(40 mg over 6 days)

A B C
7 am. 4 p.m. 7 a.m. 4 p.m. 4 p.m.
Patients 59.0£27.8 158+ 7.9 8.7£5.5 11.7+8.3 7817
Controls 62.4232.2 24.0+14.9 8.0+2.2 11954 10.6+6.8
ACTH levels at 7 a.m. were significantly sup- )
DISCUSSION

pressed by dexamethasone in both groups (p <
0.001), whereas the comparison of the afternoon
baseline and post-dexamethasone ACTH levels re-
vealed a significant reduction in the control group
only (p < 0.05). After methylprednisolone treat-
ment a significant reduction in the ACTH values
compared with the corresponding baseline levels was
found in both groups (p < 0.02). However. in rela-
tion to the 4 p.m. post-dexamethasone levels, no
further suppression of ACTH was observed.

Prolactin (PRL) levels exhibited no significant dif-
ferences between patients and controls under the
conditions studied (Table III). Dexamethasone ad-
ministration resulted in the controls in a significant
reduction of the afternoon post-dexamethasone
PRL level when compared with the morning base-
line values (p < 0.05). In patients there was also a
significant reduction in both the morning and after-
noon PRL levels vis-a-vis their baseline values (p <
0.01). Methylprednisolone administration resulted
in both patients and controls in a significant decrease
in the PRL levels when compared with the 4 p.m.
baseline values (p < (0.04) and was able to further
depress PRL levels in either group when compared
with the afternoon post-dexamethasone levels (p <
0.01).

The normal cortisol levels in our patients with atopic
dermatitis (AD) are consistent with a previous re-
port (7) and earlier findings in our laboratory (8) but
at variance with others (3). The low rate of cortisol
non-suppressors in both patients and healthy con-
trols may represent an unspecific finding as far as
cortisol non-suppression has been observed, not on-
ly in endogenous depression but also, to a minor
extent, in various diseases and even in healthy con-
trols due to numerous interfering factors (26, 27).
According to Berger & Klein (28) only dexametha-
sone concentrations above 200 ng/dl, which were
reached in this study by all of the non-suppressors,
can exclude low dexamethasone concentrations,
e.g., due to an inhibited resorption simulating an
abnormal cortisol suppression. Thus, an enhanced
elimination rate of dexamethasone may entail in-
sufficient cortisol suppression.

The suppressive effect of dexamethasone on
plasma PRL levels is consistent with previous find-
ings in healthy controls (13, 14). The decrease in
PRL values following 1 mg dexamethasone and after
methylprednisolone treatment indicates that both
short-term and prolonged glucocorticoid administra-
tion not only affect the HPA system but also PRL
secretion. Interestingly, application of 40 mg me-
thylprednisolone over 6 days influenced the PRL

Table I11. Prolactin mean + SD values [ng/ml] in patients and controls.

A = baseline levels, B = after oral administration of 1 mg dexamethasone, C = after oral methylprednisolone treatment

(40 mg over 6 days)

A B c

7 a.m. 4 p.m. 7 a.m. 4 p.m. 4 p.m.
Patients 10.5+4.9 7.0£4.5 6.0+3.0 6.7£3.3 4.9£1.9
Controls 9.9+4.6 5.6%£2.0 7.4+3.3 7.0£3.2 4.4%+1.8
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secretion to a greater extent than a single dose of 1
mg dexamethasone, in contrast to the levels of corti-
sol and ACTH.

In conclusion, this study revealed normal baseline
levels of cortisol, prolactin and ACTH and an ade-
quate feed-back regulation of the HPA system to
single or oral administration of glucocorticoids over
6 days in AD. However, our results do not exclude
the possibility of minor disturbances of the circadian
endogenous cortisol rhythm in AD, as indicated by
carlier investigations (4). The test times chosen in
the present study, however, were appropriate to an-
swer a question of clinical importance, since gluco-
corticoids are still the mainstay of successful treat-
ment of severe or recalcitrant AD,
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