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Objective: The authors’ goal was to establish, in-a large multicenter sample of patients
classified according to gender and menopausal status, if the growth hormone (GH) response
to clonidine discriminated patients with episodes of major depression from patients with epi-
sodes of minor depression. Method: The GH response to intravenous clonidine administration
(150 pg) was compared in 71 male and 140 female patients with major depressive episodes
and 47 male and 53 female patients with minor depressive episodes. These patients were
diagnosed according to Research Diagnostic Criteria. Results: Differences in the GH response
to clonidine between diagnostic groups occurred only between male patients. These results
were found in the group as a whole and in each center. The GH responses to clonidine of -
premenopausal women differed significantly from those of postmenopausal women in each
diagnostic group. Conclusions: These results confirm that gender and menopausal status are

of the utmost importance in the interpretation of the clonidine GH test.

(Am ] Psychiatry 1994; 151:216-220)

he blunted GH response to intravenous clonidine

administration in depressed patients is well-estab-
lished. Five groups have independently reported that
patients with depression (mainly of the endogenous
subtype) manifest smaller GH responses to clonidine
than control subjects (1). This blunted GH response to
clonidine in depressed patients has been proposed as an
indirect index of dysrhythmia central adrenoceptor
function (2) and as a possible biological marker of pri-
mary major depression (3).

One methodological problem raised by the studies of
GH response to clonidine in depressed patients is the
relatively small number of patients and control subjects
used. Results obtained on small numbers of patients
could be partly related to the influence of variables that
themselves may alter GH response. Elsewhere, we re-
ported that long-lasting effects of tricyclics (4, 5) and
gender (6) interfere with the interpretation of the clon-
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idine GH test in depressed patients. Interestingly, Hor-
ton et al. (7) and Katona et al. (8), who studied the
largest groups of control subjects (N=31 and N=42, re-
spectively) and depressed patients (N=34 and N=30, re-
spectively) found no between-group difference in GH
response to clonidine. Unfortunately, however, both
studies used a fixed dose of 1.3 pg/kg of clonidine,
which has been shown to be inadequate to differentiate
clear GH response from nonresponse in normal volun-
teers (9).

Another methodological problem is that a possible
biological marker may be given a falsely high value for
its “rule in” and “rule out” performance if the spectrum
of subjects with the disease and the control subjects is
not broad enough (10).

Nierenberg and Feinstein (11) suggested five phases
in evaluating a potential biological marker. In the fifth

* phase, a relatively unselected group of patients and con-

trol subjects, similar to the group of patients who
would be encountered when the test is applied in a typi-
cal clinical setting, should be used.

The control subjects have to fulfill two requirements:
1) they should have symptoms that resemble the pre-
senting features of the principal disease and that must
be diagnostically distinguished from it, and 2) the co-
morbid component of the control group and group of
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subjects with the disease should include potential inter-
fering conditions, along with the therapeutic agents
used to treat those conditions.

The purpose of our present study was to evaluate the.

diagnostic performance of the clonidine GH test in a
large group of patients with major and minor depres-
sive episodes and to answer the following questions: 1)
Does this test discriminate between patients with major
and minor depressive episodes and/or between patients
with endogenous and nonendogenous major depres-
sion? 2) Is there a gender difference in the GH response
to clonidine in depressed patients? 3) What is the influ-
ence of menopausal status on this test?

METHOD

Subjects

In a retrospective study, we collected the results of clonidine GH
tests of depressed patients from three hospitals in Belgium. Hospital
A was the Department of Psychiatry of the Vincent Van Gogh Hos-
pital in Charleroi, hospital B was the Psychiatric Unit of the Univer-
sity Hospital in Liége, and hospital C was the Department of Psychia-
try of the Brugmann University Hospital in Brussels. All of the
patients had been assessed by clinicians (G.C., M.A., and G.H.) using
the Schedule for Affective Disorders and Schizophrenia (SADS) (12
13). The clinicians had been trained in the use of the SADS. The pa-
tients were separated into subgroups by diagnosis, gender, and meno-
pausal status. Patients’ scores on the Hamilton Depressxon Rating
Scale (14) were recorded as severity ratings.

Patients with at least one baseline GH value of 5 ng/m! or more
were excluded from study (15, 16). This left 211 patients who met
Research Diagnostic Criteria (RDC) (17, 18) for primary major de-
pressive episodes (72 endogenous) and 100 patients who met RDC
for minor depressive episodes.

Analysis of variance (ANOVA) revealed a small but significant age
difference between the patients with major (mean=45.2 years, SD=
10) and minor (mean=39.2 years, SD=11) depressive episodes (F=9.3,
df=1, 308, p<0.01). Patients with major depressive eplsodes had 51g-
nlflcantly hlgher Hamilton depression scores than patients with mi-
nor depressive episodes (mean=25.8, SD=8.9, versus mean=16.5, SD=
5.6) (F=76.1, df=1, 269, p<0.001).

- All patients were free of antidepressant and neurolepnc drugs for
at least 15 days and free of benzodiazepines for at least 3 days before
the clonidine GH test was administered. Patients with body weights
exceeding their ideal weights by more than 20% were excluded (15).
The protocol was approved by the ethical committees of all three
hospitals, and all patients gave their informed consent.

Procedure

At 8:00 a.m., after an overnight fast, an intravenous catheter was
inserted into a forearm of the reclining patlent Five ml of blood were
sampled for hormone determination 30 minutes before the infusion
of clonidine at hospital A, 40 and 20 minutes before the infusion of
clonidine at hospital B, and immediately before the infusion of clon-
idine (time 0) at hospitals A, B, and C, starting at 9:00 a.m. Clonidine
was administered intravenously at a fixed dose of 150 pg dissolved in
9 ml of saline solution over a 10-minute period according to the meth-
odology of the study of Matussek et al. (15).

Subsequent blood samples were collected 30, 45, and 60 minutes
after the infusion at hospital A; 20, 30, 40, 60, and 80 minutes after
the infusion at hospital B; and 20, 30, 40, and 60 minutes after the
infusion at hospital C. Blood samples were centrifuged within 2
hours, and the plasma was stored at—40 °C. GH determinations were
performed by using a radioimmunoassay according to a methodology
described elsewhere (19, 20). We calculated 2 mean baseline GH
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value (the mean of the time 0 value and the preceding GH values) and
a maximum change in GH value (the difference between the highest
value following the injection and the mean baseline value). GH re-
sponse was also measured as the area under the response curve fol-
lowing the injection of the drug.

The areas under the curve and the mean GH and maximum change
in GH values were compared by using a Kruskal-Wallis one-way
ANOVA (21). A blunted response to clonidine was defined as a maxi-
mum change in GH value of less than § ng/ml (3), and Fisher’s exact
tests were used for the two-by-two comparisons. Analyses were per-
formed on the group as a whole and on the subjects in each center.
All statistical procedures, except the Spearman’s rank correlation co-
efficient, were performed by using SPSS/PC+ V2.0 (22).

Finally, assays for GH concentrations were performed on the same
30 blood samples at the three hospitals. The assay methods were
highly correlated (r=0.987, N=30, p<0.001, and r=0.99, N=30,

" p<0.001). We calculated the regression lines between the GH values

in the three hospitals by using GH values at hospital A as the depend-
ent variable (GH at hospital A=—0.26+1.39xGH at hospital Band GH
at hospital A=0.06+0.71xGH at hospital C). GH values from hospi-
tals B and C were then transformed by these equations to hospital A
GH values.

RESULTS

In the whole sample of 311 patients, there was no
significant difference between the baseline GH values of
patients with major depressive episodes and patients
with minor depressive episodes (y2=2.5, N=311, n.s.)
(table 1). The 211 patients with major depressive epi-
sodes had a smaller mean GH response to clonidine
than the 100 patients with minor depressive episodes as
measured by maximum change in GH (32=25.7, N=311,
p<0.001) and-area under the curve (¥2=27, N=311, p<
0.001) (table 1).

Male patients with major depressive episodes (N=71)
had smaller GH responses to clonidine than male pa-
tients with minor depressive episodes (N=47) as meas-
ured by maximum change in. GH (x2=23.6, N=118,
p<0.001) and area under the curve (y2=22.8, N=118,
p<0.001) (table 1). This difference was also noted in

~ each center independently (all p values <0.01).

Premenopausal and postmenopausal female patients
with major depressive episodes did not significantly dif-
fer from those with minor depressive episodes in their
GH responses to clonidine, however (table 1). These
findings also applied in each center separately (all p val-'
ues were nonsignificant).

Postmenopausal female patients with major depres-
sive episodes had smaller GH responses to clonidine
than premenopausal female patients with major depres-
sive episodes as measured by maximum change in GH
(x2=13.2, N=140, p<0.005) and area under the curve
(x2=15.5, N=140, p<0.05). Postmeénopausal female pa-
tients with minor depressive episodes had smaller GH
responses to clonidine than premenopausal female pa-
tients with minor depressive episodes as measured by
maximum change in GH (x2=5.7, N=53, p<0.02) and
area under the curve (x2—9 8,N=5 3 p<0. 002) (table 1).

The maximum change in GH values and area under
the curve values showed unimodal dlstrlbutlons in each
of the subgroups.

Using a cutoff maximum change in GH value of §
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TABLE 1. Effects of Clonidine on Plasma GH Concentrations in Depressed Subjects Classified According to RDC

Mean Baseline Maximum
GH Value Change in GH Area Numi)er of
(ng/ml) (ng/ml) Under the Curve Subjects
———— ——— —_————— ——————— With Blunted
Subjects Mean SD Mean SD Mean SD Response?
All patients (N=311)
Major depressive episodes (N=211) 1.0 1.0 3.8 8.3 167" 18.7 175¢
Minor depresswe episodes (N=100) 0.8 1.0 7.1 8.0 16.3 16.0 50
Male patients (N=118) ’ .
Major depressive episodes (N=71) 0.8 1.0 3.2° 6.9 8.3b ‘ 15.0 62°
Minor depressive episodes (N=47) 0.5 0.5 9.7 9.3 204 19.3 16
Female patients (N=193)
Major depressive episodes (N=140) . :
Premenopausal (N=74) 1,3 1.3 6.2¢ 10.6 bl 25.0 49
Postmenopausal (N=66) 0.9 0.8 1.7 5.8 5.6 9.8 64
Minor depressive episodes (N=53)
Premenopausal (N=44) 1.1 1.0 5.4° 5.7 14.4¢ 11.9 26
Postmenopausal (N=9) 0.5 0.4 1.3 2.2 3.5 3.4 8

aMaXImum change in GH less than § ng/ml.

bSignificant difference between groups (p<0.001, Kruskal-Wallis one-way ANOVA).

Sigmficant difference between groups (p<0.001, Fisher exact test).

.

dSignificant difference between groups (p<0.01, Kruskal -Wallis one-way ANOVA).
®Significant difference between groups (p<0.05, Kruskal-Wallis one-way ANOVA).

ng/ml, the difference in GH response between patients
with major and minor depressive episodes was seen
only in men: 62 (87%) of 71 male patients with major
depresswe eplsodes versus 16 (34%) of 47 male pa-
tients with minor depressive episodes had a blunted re-
sponse (p=0.0001, Fisher’s exact test) (table 1).

In the whole sample of 311 patients, the sensitivity
and specificity of the test were 83% and 50%, respec-
tively. The cutoff maximum change in GH value of §
ng/ml had as good or better diagnostic specificity as cut-
off values of 4 or 6 ng/ml.

Severity of the depression, measured by scores on the
Hamilton Depression Rating Scale, correlated posi-
tively with the maximum change in GH values in male
patients with major (r,=0.24, N=71, p<0.05) or minor
depressive episodes (r;=0.32, N= 47, p<0 05) and in pre-
menopausal female patients w1th major depressive epi-
sodes (r,=0.25, N=74, p<0.05) but not in the premeno-
pausal female patients with minor depresswe episodes
or in the postmenopausal female patients with either
major or minor depressive episodes. No correlation was
observed between age and maximum change in GH val-
ues in any subgroups (all p values were nonsignificant).

Among all of the patients with major depressive epi-
sodes (men and pre- and postmenopausal women),
there was no statistical difference in GH response to
clonidine between patients with endogenous versus
nonendogenous depression (all p values were nonsigni-
ficant by Kruskal-Wallis one-way ANOVA).

DISCUSSION
. This large-scale multicenter study showed that the
clonidine GH test 1) discriminates between male pa-

tients with major and male patients with minor depres-
sive episodes, 2) does not discriminate between female
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patients with major and female patients with minor
depressive episodes, 3) does not discriminate between
patients with endogenous and patients with nonendo-
genous major depression, and 4) is dependent on meno-
pausal status.

We did not compare our patients with a control
group because our purpose was not to establish that
patients were different from control subjects. Our goal
was to examine the differences in subgroups (classified
according to diagnosis, gender, and menopausal status)
that fulfilled the criteria of Nierenberg and Feinstein
(11) for evaluating a potential biological marker—rela-
tively unselected subgroups of patients, similar to pa-
tients who would be encountered when the test is ap-
plied in a typical clinical setting.

The clonidine GH tests were conducted from 1982
according to the methodology of the study of Matussek
et al. (15). In that study and in our present study, clon-
idine was administered at a fixed dose of 150 pg, and
information about the time of the menstrual cycle and
the duration of medication-free period were not re-
corded. Our finding that female patients with major
and minor depressive episodes do not differ in their GH
responses to clonidine should be considered with cau-
tion because it is at odds with the findings of some other
studies (15, 23). Confounding variables (24, 25), such
as hormonal status, duration of medication-free period
prior to testing, severity of depressive symptoms, dose
of clonidine, and means of administering clonidine
could partly explain some discrepancies.

It is interesting to note that the two studies that
found no difference between depressed and control
subjects in GH response to intravenous administration
of 1.3 pg/kg of clonidine (7, 8) included more female
than male patients. In the study of Horton et al. (7), 25
of the 34 patients and 22 of the 31 control subjects
were women; in the study of Katona et al. (8), 24 of
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the 30 patients and 29 of the 42 control subjects were
women. ’

Our results are in accordance with our previous pro-
spective study (6), which found a gender difference in
the GH response to clonidine in a small group of care-
fully selected untreated depressed patients. A gender
difference in the GH response to 5 ug/kg per oz of clon-
idine has also been observed by Charney et al. (26),
who found a difference between their male patients
and control subjects but not thelr female patients and
control subjects.

Elsewhere (6), we suggested that steroidal hormones
acting at multiple levels of the o, receptor/growth hor-
mone-releasing hormone (GH-RH)/GH axis could be
responsible for the differences found in the GH re-
sponse to clonidine in men and women, as it was found
in male and female animals (27). Sex differences in the
patterns of GH secretion have been recognized in rats
for many years and are associated with differential re-
sponsiveness to exogenous GH-RH (28), suggesting a
differential somatostatin secretion. It has been shown
that in man, the clonidine effect appears to be depend-
ent on a decreased somatostatinergic input to the pi-
tuitary, resulting as a consequence of 0, adrenergic
agonism (29).

Our finding of a smaller GH response to clonidine in
postmenopausal depressed women than in premeno-
pausal depressed women replicates the results of two
other studies (30, 31).

Finally, in our sample of depressed outpatients the
clonidine GH test did not discriminate between patients
with endogenous and nonendogenous depression. One
study (32) found a difference between endogenous and
nonendogenous depressed patients, but another study
(33) found no significant differences between these two
groups.

We think that three main conclusions result from this
study: 1) At least a subgroup of male patients with ma-
jor depressive episodes have smaller GH responses to
clonidine than patients with minor depressive episodes,
supporting in these patients the hypothesis of reduced
o, adrenergic sensitivity. 2) The specificity of the clon-
idine GH test to discriminate patients with primary ma-
jor affective illness from a control group is very poor,
even after excluding patients with elevated baseline GH
values. The relatively high sensitivity observed in our
sample suggests that a negative test could be useful to
rule out major depressive episodes in male patients. 3)
Other experimental strategies than the GH response to
clonidine are needed as indexes of central adrenoceptor
function in depressed patients and as biological mark-
ers of primary major depression (34).
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