gical Medicine, 1984, 14. 759-765

in Great Britain

docrine changes and clinical profiles in depression:
II. The thyrotropin-releasing hormone test
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' AND A. WAKELING

From the Academic Department of Psychiatry, Royal Free H ospital, London

Thirty-one (43% ) of 68 patients with primary depression were found to have a blunted
id-stimulating hormone (TSH) response to thrptropm-releasmg hormong: (TRH).nIncreased
sroid activity, as measured by the free thyroxine index (FTI), was present in 16 (2-'-1_%,) of the
ts. Patients with blunted responses had a higher mean FTI level than those with normal
nsx;s. Patients with blunted responses were significantly more likely to gxhibit the symptoms
depersonalization, derealization and agitation. _Therc was no clear association between blunting
any particular diagnostic category of depression. _ o
Patients with blunted responses and high FTI values were more likely to report sggnlﬁcaqt long-term
ironmental difficulties than patients with blunted responses and norrpal FTIvalues. Itissu ggestt’fd
ﬁat--there may be more than one mechanism responsible for blunting of the TSH response in
essed patients. In some patients blunting may be due to negative feedback from increased output
yroid hormones, possibly released as part of a stress response. In other patients blunting may
due to a different mechanism, possibly involving pituitary gland dystunction. These mechanisms

SIS

ODUCTION

There has been recent interest in the hypo-
lamic-pituitary—thyroid axis in depression,
following reports that a proportion of depressed
patients have blunted thyroid-stimulating hor-
mone (TSH) responses to thyrotropin-releasing

mmone (TRH) (Kastin er al. 1972 Prange
tal. 1972). Depressed patients have been shown
0 have blunted responses of TSH to TRH in
comparison with patients with other psychiatric
Allnesses and normal controls (Kirkegaard e al.
978; Extein er al. 1981). The proportion of
‘Qepressed patients with a blunted TSH response
[0oTRH has been found to vary from 25, to 70%
- cross quferent studies (Loosen & Prange, 1982).
here is, however, little detailed information
bout the clinical characteristics of patients with
lunted responses, Gold et al. (1980) found that
atients with unipolar illnesses had blunted
a.?»ponses, whereas those with bipolar illness had
Pgmemed responses: other studies have been

it 8
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d not necessarily be mutually exclusive in any one patient.

unable to confirm this finding (Linkowski et al.
1981; Kirkegaard et al. 1978). More recently,
the TRH-test has been suggested as a diagnostic
aid in major depressive disorder (Extein et al.
1981; Targum et al. 1982).

The significance of the blunted response in
depression is unclear. Hatotani et al. (1977)
suggested that it may be due to reduced thyroid
function. On the other hand, Loosen & Prange
(1982) suggested that during depression there is
hypersecretion of TRH with a transient increase
in thyroid activity. producing blunting by
negative feedback. Studies measuring levels of
thyroid hormones in depressed patients have
produced conflicting results (Ferrari, 1973;
Yamaguchi er al. 1977; Rieneris er al. 1978).
However, longitudinal studies, and those assess-
ing thyroid function during depressive episodes
and again after recovery, suggest that thyroid
levels are high during depression and fall on
recovery (Board er al. 1957; Kirkegaard &
Faber, 1981). However, free thyroxine index
(FTI) levels have not been shown to be related
to the blunted TRH-test (Kirkegaard & Faber,
1981).

26-2
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Raised cortisol levels may cause blunting of Amerlex TSHRIA kit
the TSH Tesponse (Re ez al. 1976: Otsuki el al,

1973). Loosen er 4/ (1978) found, in a small
group of depressed patients, that blunting was
associated with elevated cortisol levels. A study
by Agren & Wide (1982) also reported an inverse
relationship between TSH response and cortisol
levels, but this association was not confirmed by
Gold et al (1980) and Davis et al. (1981).
Moreover, there appears to be no association
between a positive dexamethasone suppression
test (DST) and blunting of the TRH-test (Extein
et al. 198]: Targum er 4/, 1982),

with primary depression in order to identify
possible causes of blunting in depression.
Furthermore, it was hoped to delineate more
precisely the clinical features of patients with
blunted TSH responses to TRH.

METHOD

Details of the selection of patients and the
procedure of the study are described in the
preceding paper (Calloway e; 47 1984). The
TRH-test was performed two days after the
DST. After an overnight fast, an intravenous
butterfly needle was inserted at 8.15 a.m. (time
varying between § am. and 8.45 a.m.) and the
line was kept open with heparin. Initia] blood
samples were taken 15 minutes after insertion,
Halfan hour later the baseline sample was taken,
and 400 xg of TRH (Roche) was administered
OVer a | minute perjod. Further blood samples

TRH administration TRH-tests were performed
on 68 of the 72 patients. In the remaining 4 cases
the test failed because of problems with the
intravenous line.

Serum thyroxine (T4) and T3 uptake were
measured in the baseline sample by radio-
immunoassay, using the RIA-UK kit. The
intra-assay coefficients of variation were 6% and
7% respectively. FTI was calculated by muls-
plying the two values and dividing by 100. The
normal range for FTJ using this method is
18-45 nmol/1. TSH was measured in duplicate
by double antibody RIA techniques, using an

8. P, Calloway and others

Theinter-assay Coefficiens
of variation was 329 :

Using the criteria of Kirstein er g/, (198
blunting was defined as no Tesponse greater than,
7#U/ml. These authors found that using 5
cut-off point of 7 pU/m] rather than 5 uU/
Increased sensitivity from 38% to 78% an
reduced specificity from 89% to 809 in dj
tinguishing depressed patients from Psychiat
and normal controls. The degree of blunti
depends partly on the dose of TRH uged. In the
majority of recent studies, 400 or 500 /g of TRH
has been used (Kirstein et g/, 1981; Extej :
1981; Targum et /. 1982), although a
studies have used lower doses (Kirke

case (Snyder & Utiger, 1972). An augmen
TSH response was taken as one greater than

19:5 uU/ml, ag defined by Yamaguchi e
(1977).

RESULTS

(a) Relaﬁonship between endocrine variables

Baseline T4, T3 uptake, FTI and results from the
TRH-test were obtained from 68 of the 7
patients. The 24-hour urinary free corti .
(UFC) was measured in 64 of these patients. The
mean T4 level of the patients was ]1.9 nmol/I
(s.D. = 3.7, range 5:3-25-5) and the mean FTI
was 38-9 nmol/I (s.p. — 109, range 16:0-76
Sixteen (23-5%) patients had FTI levels abo
the upper [imit of 45 nmol/l. The mean
maximum response of TSH to TRH (A, TSI
was 10-0 uU/ml (s.p. — 10-5, range 0-5-710
Using a cut-off point of 7uU/ml, 31 Pam‘;ﬁ
(43:1% ) had blunted responses. When the cut-of
point was taken as 19:5 uU/ml, 6 patients had
an augmented response, and 3 of these
fesponses greater than 28 4 U /ml.
Patients were divided into three groups: those:
with blunted, normal or augmented 1'559"-’5*"5_-“a
the TRH test. Table | shows the mean UFC’wa
and A, TSH levels for these groups. A Onelvi
analysis of variance revealed that patients
blunted responses tended to have h‘gherho-
levels than those with normal responses, W it
turn  had higher levels than Pat‘e;_’tf_ 158
dugmented responses (F = 4-32. d()-aS)-’
P<005: F=44]; df=135; P<
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Jues (mean+S.D.) of basal TSH, A, TSH, FTI and UFC for patienis with normal,
# * blunted and augmented TSH responses to TRH

Blunted

Normal

Augmented
(N=131) (N =31) IN=1#6)
Basal TSH (U /ml) 203+ 204 2:20+£2-30 4144670
A TSH (U/ml) 456+ 174 969+ 128 3424195
FTI (nmol/1) 42:6+11-0 ITL£90 2831108
UFC (pg/24 176:5+ 652 1279+ 82-8

h)

16824455

able 2. Correlation matrix of endocrine an

d other variables in depressed patients (N = 68)

dition, patients with blunted responses and
tients with augmented responses tended to
aave higher UFC values than those with normal
ponses (F=1591; df=1,54; P <0-05:
=028; df = 1,66; NS). The higher mean
‘basal TSH found among patients with augmen-
responses was largely due to one patient
g a level of 19 xU/mL.
alues of FTI and A,,,, TSH showed a log-
rmal distribution, and log transforms were
refore performed on all these values. Product-
loment correlations were computed between all
the endocrine variables. These results are shown
0 Table 2. A significant negative correlation,
dependent of cortisol levels, emerged between
FTI levels and Anux TSH (r= —0-334,
-:‘<.U-001}. The partial correlation coefficient
which statistically removed the effect of cortisol)
3 only slightly smaller than the original
welation (r = —0:311). There wasno associa-
nbetween UFC levels and FTI or Anax TSH.

gnostic categories

The. Patient group was classified using a number
dépcom'mon]y used classificatory systems for
“Pression. The proportion of patients with
;g;:"g fesponses in each category is shown in
e When the patients were classified into
Jor and minor depressive disorder by means
the Research Diagnostic Criteria (RDC) there

Amax Hamilton
FTI1 TSH UFC Age score
Apas TSH —0-334%+ e = = =
UFC 0133 —0-044 — =
A —0:053 ~0112  —0-106 = =
Hamilton score 0061 —0-168 0-293* 0:237 —
PSE score 153 —0-229 0-376**  0-019 0-754**
* P <001 %% P< 005,

was no difference in the incidence of blunted and
non-blunted responses. However, patients with
blunted responses appeared with greater than
chance frequency among those classified as
definite ‘endogenous’ depressive disorder as
opposed to those with ‘non-endogenous’ de-
pressive disorder on the RDC (S, = 348-8,
P <0:01). The proportion of patients with
blunted responses was similar in patients
classified as endogenous and those classified as
neurotic by the Newcastle Diagnostic Index.
There was, however, an association betwen the
endogenous category of Feinberg & Carroll’s
(1982) Discriminant Index and blunted responses.
The bipolar/unipolar classification and the Towa
Classification did not discriminate between the
blunted and non-blunted patients. The PSE
CATEGO classes did not distinguish between
patients with blunted and non-blunted TeSponses,
although in the small group of patients classed
as depressive psychosis 5 out of 6 patients had
blunted responses.

(c) Relationship between blunting and clinical
and demographic features

The clinical features associated with patients
with blunted and non-blunted responses were
examined. Sex, height, weight and the height/
weight ratio did not differ between the two
groups. There were no differences between the
groups in terms of age, age of onset, number of
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Table 3. Number and percentage of patients with blunted r

sub-divisions

Research Diagnosis Criteria
A. Major depressive disorder
(i) Definitive
(ii) Probable
B. Minor depressive disarder
A. Endogenous depressive disorder
(1) Definite
(i1} Probable
B. Non-endogenous depressive disorder
Newcasile Diagnostic fndex
A. Endogenous
B. Neurotic
Discriminant Index
A. Endogenous
B. Uncertain
C. Non-endogenous
PSE classes
A Depressive psychosis
B. Retarded depression
C. Neurotic depression
fowa Classification
A. Bipolar (T+11)
B. Unipalar
(i) Pure familial depressive disease
(ii) Sporadic depressive disease
(iii) Depressive spectrum disease

(Feinberg & Carroll, 1982}

1 Results of ch

Table 4. Scores (mean +5.D.) on psychiatric rat
and non-blunted

T——::':__::'_ e —— —_—
Blunted (N = 31)
Hamilton score 226478
Newcastle score 58+24
Discriminant Index Score 355+ 186
(Feinberg & Carroll, 1982}
PSE score (total) 29:7410-1
PSE syndrome scores
General Anxiety 194 +1-5
Depersonalization 58 +0-9
Slowness 161 +2-1
Agitation

103 +0-9

previous admissions, overall duration of the
condition, or duration of the current episode.
Previous treatment histories were identical in the
tWo groups, as was the likelihood of being an
in-patient and the presence of precipitating life
events. Patients with normal TSH responses were
more likely to have a family history of depression

* Resulis of Jonckh

ay and others

esponses in various diagnostip

aof depression
Patients with o=
blunted response
Total no. ——te
of patients No. (%) Statistics
50 26 (52)
9 2 (223 S, = 189:§
] 3 (33-3) NS
32 20 (62:5)
13 4 (30:8) 8, = 3dgge
23 T304 P
4 16 (441) = 00545
34 15 47-1) NS
LE) 20 (60-6)
17 6 (33-3) 8§, =338.7*
18 5 (2718 P < (05
6 5 (833
33 15 {455 ¥r=492¢
25 8 (32:0) NS
¥ 3 42 X = 0063t
61 28 (459) NS
17 5 (299
24 13 (542)  pr=238¢
20 B (40-0) NS !

eere’s iest.
i-squared test,

ing scales of patients with blunted responses

responses

Non-blunted (N = 37)

Statistics

F=717:dl = 1,66; P < 0-01

182459
5:242:6 NS
2414139 F =838, df = 1,66: P < 0-005
231481 F=§17:df = 1.66: P < 001
122411 F=4-75:df = 1.66; P < 0-05
016404 F=572:df=l‘66:!’<0<{}g
059411 F=573,df = 1,66: P <00
+ F=0-56: df = 1,66; P <0005

062408

(547, ) than those with blunted I‘CSPOWZ(E%
(x* =432, P <0-05). Patients with aw
response were more likely (4[‘9411{33&&?
marked difficulties (as measured by t ’ng.-..
College LEDS) in areas such as housi ;
or relationships than patients O‘T}SJ-'
responses (16%) (y* =434, P <




that patients with blunted

i .a?;;darked di?ﬁcu![ies tended to have
s?ﬁ levels than patients with i?lunted
—« and no difficulties (47:5+109
e 10-5 nmol/1: F=462; df=1.29;
05)‘_ Moreover, when the patients with
red responses were divided into two groups ~
with abnormally high FTI levels [abov_c
.01/1) and those with normal FTT levels — it
ound that patients with blunted responses

high FTI levels were significantly more likely
have marked difficulties (739 ) than those with
ed responses and normal FTI levels (25%; )
6-64, P < 0-01). The same calculation was
using an arbitrary cut-off point for FTI of
1/1, which is at the upper end of normal.
e 16 patients with high FTI values, 68-7%,
rted difficulties; only 2 (139 ) of the patients
h FTI values below 40 nmol/l reported
culties (y* = 8-88, P < 0-005).
The mean scores on a number of psychiatric
ratingscales for blunted and normally responding
atients are shown in Table 4. Patients with
lunted responses had higher scores on the
Hamilton Rating Scale and Feinberg & Carroll’s
Discriminant Index, and a higher total PSE
re. The score on the PSE syndrome of
\gitation differentiated between patients with
lunted and non-blunted responses. Patients
yith blunted responses also tended to have higher
cores for the following syndromes: GA (General
nxiety), made up of free-floating anxiety, panic
ttacks and observed anxiety; DE (Depersonal-
tion), which consists of presence of de-
rsonalization and/or derealization: and SL
-__(Slowness), a measure of retardation of speech
and movement.
- Inorder to determine which of the PSE clinical
~ Syndromes were most important in identifying a
. Patient as either blunted or non-blunted, a
~ Stepwise discriminant function analysis was per-
 formed. Only two variables, Agitation and De-
Personalization, were entered into the function.
Usmg a Jack-knifed classification procedure, the
Idl_SCnmmgnt function was able to identify 86-5%,
of those with normal responses on the TR H-test,
_!mt_mﬂ}’ 48-497 of those with blunted responses,
Indicating that patients with these PSE syn-
' ir?flgf accounted for only half the patients
identiﬁummg' 69-1%, of patients were corfrectly

A ed overall. The forcing of further variables
nto the function did not improve the discrimina-
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tion. A number of individual PSE symptoms
were significantly associated with blunting: these
were depersonalization, derealization and
agitation.

All 6 patients with augmented responses (over
19-5 pU) were women. Otherwise, their clinical
characteristics in terms of demographic features
and symptomatology did not appear to differ
from the non-blunted group.

(d) Results of DST and TRH-test

Seventeen patients had both an abnormal DST
response and blunting of the TSH response; 14
had a blunted TSH response with a normal DST;
12 had an abnormal DST with normal TSH
response; and 25 patients (37% ) had normal
responses on both tests. Thus, 639 of patients
had one or both abnormalities. There was no
association between the two abnormalities, and
the presence of either abnormality was not
associated with any particular diagnostic group.
However, 5 of 6 patients with psychotic
depression had both abnormalities.

DISCUSSION

Of this population of 68 patients with primary
depression, 43% had blunted TSH responses to
TRH. This is a similar proportion to that found
by previous authors (Extein ez al. 1981; Loosen
& Prange, 1982). Blunting was found in patients
of all diagnostic categories of depression,
although there was a stronger association with
the RDC endogenous sub-group. We found that
blunting was associated with the global severity
of depression and with greater depressed mood.
Several authors have not found the severity of
depression to be related to blunting (Loosen &
Prange, 1982), butina large study Agren & Wide
(1982) found that severity differentiated patients
with blunted responses from patients with
normal responses. In the present study certain
symptoms were found to be associated with
blunting: namely, agitation, depersonalizaton,
and derealization.

There was no relationship between patients
with abnormal suppression on the DST and
those with blunting of the TSH response, a
finding reported by studies using similar test
procedures (Extein er al. 1981; Targum et al.
1982). The combined results of the two tests did
not increase the likelihood of being able to
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idcntifyanyparticulardiagnosticgmup.a!though
5 out of 6 patients with psychotic depression had
abnormal responses to both tests. Patients with
blunted responses had higher predexamethasone
urinary free cortisol levels than patients with
normal responses. However, it is unlikely that
high cortisol levels could explain the blunting, as
there was no correlation between the degree of
blunting and the cortisol levels, Moreover, many
patients with blunted responses had normal
cortisol levels. One possibility is that the
increased levels found in patients with blunted
responses is a spurious association: i.e. that some
other feature in these patients accounted for both
abnormalities. Other studies which have
examined this relationship have produced
conflicting results (Loosen et al. 1978; Gold et al.
1980; Agren & Wide, 1982; Targum et al. 1982).
Although high cortisol output cannot fully ex-
plain the phenomenon of blunting in depression,
it is possible that it may have an affect on the
TSH response in some patients.

We found that about a quarter of the total
group of patients had elevated levels of
circulating thyroid hormone; a number of these
patients, although not clinically hyperthyroid,
had levels which were clearly in the hyperthy-
roid range. Kirkegaard and co-workers (Kirke-
gaard et al. 1978: Kirkegaard & Faber, 1981)
also found elevations of thyroid hormones in
depressed patients which decreased on clinical
recovery. Our finding of an inverse relationship
between FTI and TSH response to TRH, and the
fact that patients with blunted responses tended
to have higher FTI values than those with
normal responses, suggests that blunting may be
due to increased output of thyroid hormones
with negative feedback operating at the level of
the thyroid gland.

Some studies have suggested that stress,
especially if prolonged, leads to increased output
of thyroid hormones (Mason, 1968). It is
possible that, in some depressed patients,
blunting may be part of a stress response,
producing a subclinical hyperthyroid state. The
present finding that patients with blunted
responses and high FTI levels had more
long-term environmental difficulties would sup-
port this. There is evidence that prolonged,
continued or repeated stress can precipitate
thyrotoxicosis in predisposed subjects (Weiner.
1977).

S. P. Calloway and others

However, not all patients with blunteg
responses had high FTI scores, Ap alternatiye
mechanism such as pituitary gland dysfunction,
with failure of normal TSH stimulation by TRH. &
may be responsible for blunting in these patients,
The two processes would not necessarily pg
mutually exclusive. Six of the patients, g
Wwomen, had augmented responses, These patients
had low levels of circulating thyroid hormones,
with lower FTT values, than patients with normai
fesponses. They did not, however, have elevated
basal TSH values. Targum er gl (1982) also'
found a sub-group of 6 women with augmented
responses, and Yamaguchi et gf. (1977) found
that 6 out of 7 patients with augmented
responses were women. It may be that thereisa
sub-group of depressed patients, usually women,
who are mildly hypothyroid. It is of interest that,
whereas most studies find relatively high levels of
thyroid hormones during depression, one of the. -
few studies to show that depressed patients had
lower mean levels of thyroid hormone was that
of Rieneris er af. (1978), in which all the patients
were women. It has been shown that in some’
female patients T3 potentiates the antidepreg-
sant effects of tricyclics (Prange et al. 1972). Itis
possible that there may be a sub-clinically
hypothyroid group of female patients with low
thyroid levels, normal basal TSH levels but _-ﬁ'__.
augmented TSH responses to TRH who repres-
ent the patients who respond to tite addition of
thyroid hormones to antidepressant medication,
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