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Summary

Several systematic studies have evaluated serial dexamethasone suppression tests (DST) in patients with
major depression who were treated with antidepressant medications. DST changes were noted to parallel
clinical improvement in most recovering patients. If serial DSTs are a valid state-related correlate of
depressive pathophysiology, all types of effective antidepressant treatment should result in DST ‘normal-
ization’. However, no treatment modalities other than antidepressant medications have been studied
serially with systematic assessments. To test whether serial DSTs reflect clinical progress in depressives
treated solely with electroconvulsive therapy (ECT), we studied weekly DSTs and Hamilton Rating Scales
for Depression (HRSD) in 22 drug-free depressed patients. We observed progressive DST "normalization’
in most patients and moderately high correlations between weekly DST and HRSD values throughout
treatment. Most patients receiving ECT became DST suppressors. In most patients the DST appeared to
reflect the severity of depressive pathophysiology, perhaps providing serial feedback to clinicians monitor-
ing the progress of treatment with ECT.
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Introduction

A number of investigators have reported on the
patterns of dexamethasone suppression test (DST)
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results in depressed patients during treatment with
antidepressant medications (Carroll 1972; De La
Fuente and Rosenbaum 1980; Greden et al. 1980,
1983; Holsboer et al. 1982, 1983; Targum 1983;
Gerken et al. 1985; Bowie and Beaini 1985;
Baumgartner et al. 1986; Grunhaus et al. 1987).
From these studies it appears that the normaliza-
tion of a previously nonsuppressive DST parallels
a successful course of antidepressant treatment.
Initial reports suggested that similar patterns of
normalization occurred during electroconvulsive
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therapy (ECT) (Dysken et al 1979 Greden and
Carroll 1979 Albala et al 1981 Papakostas et al
1981) However more recent publications have
not demonstrated an association between DST
normahization and outcome from ECT (Corvell
1986, Debanand et al 1987)

To further examune the eftects ot ECT on DST
results we studied 22 severelv depressed patients
treated with ECT onlv with weeklv DSTs and
concurrent chinical ratings betore during and im-

mediately after ECT treatment We addressed the

following questions (1) Do pretreatment nonsup-
pressive DSTs normalize over ume as ECT s
admunistered? (2) If so do senal DSTs have a
state-relationshup with chinical 1mprovement? (3)
Are absolute post-dexamethasone plasma cortisol
values climically meantngful 1n monitoring chnical

progress of patients treated with ECT?

TABLE 1

Methods

Twenty-two depressed patients were hospital-
ized in the Clinucal Studies Unit tor Attective
Disorders (CSU) or the Clnical Psychobiology
Program 1n the Department of Psychiatry of the
University of Michuigan Medical Center between
1979 and 1984 Selected demographic and clinical
features for each patient are summanzed in Table

Each patient recened our standar

diagnostic evaluation (1) a 10-14 day drug-free
penod ol evaluation (2) two or three unstructured
clinrcal interviews (including at least one evalua-
ton by a senior staff psychiatrist) (3) a structured
diagnostic interview by a tratned interviewer using
the Schedule for Atfecuive Disorders and Schizo-
phrenia (Spitzer and Endicott 1975), (4) physical

DEMOGRAPHIC AND CLINICAL FEATURES OF INDIVIDUAL PATIENTS

Case  Age Sex  Pre-ECT  Current episode of Previous hustory ot Menopausal
(vears) weight depression depression status ¢
(ke Duranon  Pre-ECT drug *  Durauon  Number ot Previous *
tmonths)  responsiveness (yvears) presious rEsPONSIY ENess
sincee eprsodes o ECT
onsct
1 0 F 643 2 NR 4 2 R PN
2 hS| F 689 9 NR b 5 - PM
3 7 M 793 1¥ NR 20 4 R -
4 69 F 663 4 NR K 4 R PM
S > F 497 6 NR 2 2 - TAH
6 66 F 16U 36 - 12 13 R PM
N i) F 431 10 - 3 1 PM
5 S8 F 620 2 NR 2 U - PM
9 34 M LRI 12 NR 1 3] NR -
10 25 M 748 5 NR 2 1 - -
il 69 M 87 2 - 1 1 - -
12 34 F 67 4 - 10 2 R A
13 At F %u 3 12 NR 26 b - TAH
14 on F 535 6 - 6 U - PN
1~ 62 M %11 u> - 10 3 R -
16 43 M 67 8 b NR 24 ~10 R -
17 63 F 409 2 NR 3 4 R PM
Ix 63 F 469 1 - a3 3 R PM
19 64 F 762 1 - U3 0 - TAH
20 N9 F 463 4 - 23 4 R PM
21 6l F 456 11 NR 25 > 10 PM
2 66 F 65> 6 NR Y] 5 PM

* NR indicales nonresponsiveness R responsiveness PM postmenopausal TAH total abdomunal hysterectomy

A amenorrhea



examnation and comprehensive laboratory
screening o rule out serious medical lnesses (5)
famuly interviews to vahdate longitudinal history
and (6) reviews ol previous medical records Fol-
lowing collection of information consensus diag-
noses were compiled using Research Diagnosuc
Criterta (RDC) (Spitzer et al 1975 Carroll et al
1980) Diagnosticians always were blind to DST
results

Inclusion criteria were (1) severe depressine
ssmpioms treaied exciusively with ECT (2) weekly
DSTs pror to and dunng ECT treatment (3) no
technical sources of variance that would invahdate
any of the DSTs (Carroll et al 1981). including no
serious medical illness no hustory of severe weight
loss (greater than 20% below normal body weight)
no alcoholism or drug abuse no pregnancy and
no treatment with invaitdating drugs inciuding

TABLE 2

(")
[
wn

carbamazepine (Privitera et al 1982) (4) weekly
17-1tem Hamulton Rating Scale for Depression
(HRSD) completed by raters blind to DST results
(Hamulton 1960) (5) no treatment with any psy-
choactive medicauon duning the course of ECT
{other than those necessary tor the adnmunistrauion
of ECT), and (6) informed consent to parucipate
in research  All patients who met these criteria
were Included 1n the sample

Twenty-one ot 22 patients (Table 1) met RDC
criteria for major depressive disorder (MDD) en-
dogenous subtvpe Of these 17 (§1%) had de-
lusional ssmptoms Four unipolar patients (Nos
12 17 18 and 22) were nondelusional Patient No
9 recenved a diagnosis of schuzoaffective (disorder)
depressed Patient No 6 had a history of bipolar
llness Seventy-one percent of the total sample
were female The mean age ( £ SD) for the entire

DST AND HRSD VALUES FOR INDIVIDUAL PATIENTS STANDARDIZED SERIAL TIME POINTS

Ca-e Pre-ECT One-thurd Two thirds Post ECT ECT Clinieal
HRSD * DST* HRSD DST HRSD DST  HRSD  DpsT  reeenedtmy - response
1 30 124 a2 42 6 19 6 1S 10 R
2 36 747 29 21 20 12 2 10 12 R
3 Ju 60 29 u3 i 09 31 s 17 NR
4 2 134 kM hRE - - N 22 6 R
> W 99 26 v~ 2 hIR) i u9 A R
6 Ix 799 1u U9 2 iy 3 1 ~ R
" 21 16 4 2 S6 2 11 % 1 22 6 R
% 42 6u 29 92 16 27 13 14 12 Partial
9 18 1y 6 Vo 6 ud 1 11 6 R
10 34 53 n Th - 11 | 13 I NR
11 23 6~ 10 27 ) 132 21 14 > Di~continued
12 A2 165 16 101 4 2 9 11 7 R
13 19 %4 16 61 11 13 6 26 % R
14 AR 24 14 n7 9 ) 4 12 6 R
15 - 12% - - 16 1u 3 13 6 R
16 26 12% 26 Vo 16 in 1~ [ Withdrew
17 3 246 9 138 1 Tu 1> 120 - NR
1% 2 57 9 59 )| 113 12 - 1n Partial
19 19 134 )| 111 13 128 4 120 9 R
20 3 129 a2 129 14 20 3 13 9 R
)| 19 99 | sy 17 132 7 1] 14 R
2n 37 242 29 1% O 20 11y 12 2l 10 Parual
Mean 277 93 154 77 123 52 SN Rl
Standard
devia-
won 77 68 9 & 61 72 0 TN 32

* HRSD ndicates Hanulton Rating Scale for Depression scares
tpg dly R responsiveness NR nonresponsiieness

DST maumum post-dexamethasone plasma cortesol values
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group was 576 + 130 vears (range 28-80)

The mean weight tor the total sample was 626
kg withuin 1deal body weight ranges adjusted tor
age and height in this group ot patients (assumed
to be of medium trame) Mean pretreatment
HRSD (17-1tem scaley score was 277 + 77 (range
1§-42) pretreatment HRSD scores tor individual
subjects are histed in Table 2

Dexamethusone suppression rests

A standardized DST approach was used for all
subjects (Carroll et al 1981) We adnunistered
oral dexamethasone (1 mg) at 23 30 h each week
and collected plasma samples tor cortisol the tol-
lowing dav at 16 U0 and 2300 h Samples were
assaved tor cortisol ustng a modification ot
Murphv s competitine protein-binding technique
(CPB) (Murphy 1967) Our inter-assay and intra-
assav coethaents of vanauon were 7 8% and 6 9%
respectively

Pauents were categorized as DST nonsuppres-
sors it erther therr 16 00 or 23 00 h pretreatment
DST value exceeded 3 pg dl Our reference value
of S pg dl was previoushv determuned by utihizing
the C PB assav for cortsol in our chinical popula-
tons ot depressed and nondepressed psychiatric
patients as well as local normal controls Five
patients recened more than one drug-tree DST
betore ECT was imuated

Clinical ranngs  dasstficatton and vutcome

The 17-tem HRSD coincided with weekly
DSTs and both were always pertormed on davs
between ECT treatments

We operatonally detined treatment response
using HRSD scores Patients were considered good
responders 1if they had at least a 30% reduction 1n
HRSD score and a hinal HRSD value less than 10
partial responders if thev had at least 50¢% reduc-
tion 1n the HRSD score but the final value was
more than 10 and nonresponders 1t they had
neither Response 15 tabulated in Table 2

To minimze problems associated with 1solated
interpretation ot group data chinical and neuroen-
docrine outcomes were evaluated tor both individ-
ual patients and tor the group as a whole

The total number of ECT treatments was de-
ternuned chiucally To standardize the uming of
sertal assessments we analvzed HRSD and DST

outcome variables tor the group at four tme
pomnts (1) immediately prior to the first ECT
treatment (2) upon completion ot one-thurd of the
chnically deternuned ECT course for each patient
{3) upon completion ot two-thirds of the ECT
course and (4) within 1-3 dayvs tollowing the last
ECT treatment

Eleciroconvulsire tredrment

The chimical indications tor ECT in these pa-
trents were combinations of severe depression the
presence of delustonal teatures previous poor re-
sponse to medication or prior good response to
ECT

Electrical impulses generated by a Medcratt
instrument were administered bitemporally 1n all
but one case (pauent No § recenved unilateral
treatments) Seizure activity was recorded n all
cases with the use of a limb tourniquet and or
simultaneous EEG recordings Standard anesthetic
pretrealment included use of a »short-acting
barbiturate to induce sleep (average dose =075
mg ‘kg) sucunylcholine for muscle paralysis
taverage dose=1 mg/kg) and glycopvrrolate
(average dose = 0 3 mg 45 nun pnior to treatment)
to reduce secretions

No antidepressant antipsychotic or sedative-
hypnotic medications were administered for at
least 10 days prior to ECT or at anv point during
the treatment course Thus conditions were not
contounded by concomitant somatic treatments

The total number of electroconvulsive treat-
ments admunistered to each pauent 1s hsted n
Table 2 ECT treatments were administered inde-
pendently from DST results The trequency 1s
indicated by arrows on the hormzontal avs tor
each patient 1in Fig 2 For patient No 11 treat-
ments were discontinued after five ECT due to
mental confusion Patient No 16 withdrew con-
sent after receiving six ECT Final outcome vana-
bles for patients Nos 11 and 16 are excluded from
all analyses of aggregate data

Sernal ECT, DST data trom one patient (No 2)
appeared n an earher report (Albala et al 1981)

Dara anah sis

All DST values were log-transformed to obtain
normality ot distribution and equality ot variances
before statistical analyvses were pertormed To de-



termine the significance of decreases in DST val-
ues and HRSD scores over ume during ECT treat-
ment one-way ANOVA with repeated measures
was used paired s-tests were used tor parametric
comparisons between pre- and posttreatment DST
and HRSD results, respectively For dichotomous
variables we used either the chi-squared test or
Fisher's exact probability test Pearson’s prod-
uct-moment correlations were used to assess the
relationship between DST values and HRSD scores
tor each individual patient during the course of
ECT treatment

Results

Serial changes in meun post-dexamethasone values
during ECT

Mean post-dexamethasone plasma corusol val-
ues and HRSD scores at the four standardized
serial ime points during ECT treatment are shown
in Fig 1

These aggregate data indicate that progressive
normalization of the DST occurred during resolu-
tuon of the depressive syndrome with treatment
One-wav ANOVA with repeated measures con-
firmed significant reducuons n these scores over
time (P <0001) Pairwise compansons between
pre- and post-ECT treatment values confirmed
hughly significant reductions (P < 0001) in both
DST and HRSD scores

Changes in the percent of DST nonsuppressors over
tme

Table 3 reveals that when data were analyzed
categorically (suppressors vs nonsuppressors de-

TABLE 3
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Fig 1 Mean post-dexamethasone plasma cortisol concentra-

vons in pg dl (solid circlesy and Hamilton Raung Scale for

Depression scores (vertical hatched barsy for total sample at

four ume pomnts 11y immediately prnior o ECT 2y after

completion ot one-third of the course ot ECT 13) after com

pletion of two-thurds of the course of ECT (4 1-3 davs atter
last ECT

pressed vs euthymic) there was a steady decrease
in the percentage of both nonsuppressors and
depressed patients during treatment Thus cate-
gorical analyses supported trends from mean data

Comparison of responders vs nonresponders
Thurteen patients (Nos 1 2 4 53 6,7,9 12
13 14,15, 20 21) had posttreatment DST sup-
pression DSTs and good response Three patients
(Nos 3.8.10) had posttreatment DST suppression
but only partial or nonresponse Three patents
had posttreatment DST nonsuppression, of these

NUMBERS AND PERCENTAGES OF PATIENTS WHO ARE DST NONSUPPRESSORS AND DEPRESSED AT STAN-

DARDIZED SERIAL TIME POINTS

Immediate One-third ECT Two-thurds ECT Immediate
pre-ECT post-ECT
DST nonsuppressive * (> ug dl)
n 20,22 14,21 g 21 319
% 909 667 81 18
Depressed ** (HRSD > 10)
n 22,22 16 21 13 21 6,20
% 100 762 619 30

* Chi-square = 2674 df =3 P <0001
** Chui-square = 2457 df =3 P <0001
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Fig
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two (Nos 17 22) had partial or nonresponse chni-
cally while one (No 19) had good outcome Three
patients were not considered in this analysis be-
cause their
(Nos 11 16 as explained previously) or thev had
nmissing data (No 18) In summarnv 13 of 16
patients (81%) with posttreatment DST suppres-
ston had a good outcome compared with one ot
three patients (33%) who had posttreatment DST
nonsuppression and good outcome (Fisher s exact
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responders 13 of 14 (93%) were DST suppressors

Indwidual patterns of sertal DST and HRSD mea-
surements during ECT treatment

Gibbons and Davis (1984) have emphasized
that analvsis of mean values of repeated obsera-
tions over time may lead to a significant loss of
within-subject information To address this possi-
bility. we plotted each patient separately and ex-
amuned senal post-dexamethasone plasma cortisol
values and matching HRSD scores (Fig 2) A
rather strong temporal association between DST
values and HRSD scores was evident 1n many
patients

Individual plots of weekly DST values and
HRSD scores for each patient revealed significant
between-subject vanation in patterns of associa-
tion between these two vanables (Fig 2) Inspect-
1on reveals that most patients had individual pat-
terns of DST normalization and clinucal improve-
ment which roughly paralleled the aggregate pat-
tern shown in Fig 1

Suggestive oscillating rhythms of post-dexa-
methasone plasma cortisol were noted tn some
patients (e g . Nos 10, 17 21)

Weight as a confounding variable

We studied weekly weights for each of the
subjects 1n thus study to determune the extent to
which they influenced serial DST findings (Berger
et al 1982, Edelstern et al 1983 Feinberg and
Carroll 1984) The mean weight for the enure
group changed from 62 6 kg before treatment to
615 kg 638 kg and 651 kg respectively at
one-thuird, two-thuirds and post-ECT treatment
Thus mean weight continued to fall even after
imttal ECT treatments while mean DST values
had begun to normalize (Figs 1 2) Thus aggre-
gate data generally confirmed a lack of association
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between DST values and weight change during
ECT treatment

| B 1P Sy
LIIdCUSSION

These data indicate that electroconvulsive ther-
apy induces patterns of DST normalizauon com-
parable to those observed 1n patients treated with
antidepressant medication This tinding supports
a collection ot prior reports (De La Fuente and
Rosenbaum 1980 Greden et al 1980 1983 Ai-
bala et al 1981 Holsboer et al 1982 1983
Targum 1983) that 1n a large proporuon of pa-
tients the DST 15 a state-related marker ot depres-
sive pathophysiology It alse suggests that normal-
1zauon ot the DST 15 not simplh a contounded
result stemming trom administraton ot anude-
pressant medications over time

Our findings also illustrate that weekly HRSD
scores and matching DST values are moderately
to strongly correlated and that most pauents re-
cenving ECT become DST suppressors This pro-
ject encountered a problem sumilar to that ob-
served 1n most sertal DST studies 1e only a
limited number ot subjects tail to normahze when
given eftective treatment himuting the power of
statistical analvsts  Thus  considerations  about
farlure to normalize ot the DST and poor outcome
continue to be tenuous

Clinictans could benefit greatly from indepen-
dent objective markers’ that would aid 1denttica-
tlon ot patients most likely to respond to ECT
(Haskett 1982 Haskett and Albala 1982) or 1n
determining the optimal number of ECT treat-
ments These DST data strengthen pilot reports
that suggest that responders to ECT are more
likely to become dexamethasone suppressors DST
changes mav provide biological confirmaton of
clintcal progress tn most patients but we caution
against over-interpretation  Normalization ol the
DST does not almwrs predict good chinical out-
come and persistent DST nonsuppresston during
ECT does not amars preclude chnical improve-
ment during treatment Some ot the discrepancies
tound between studies might be clarified by longer
periods of observation following recovery from
depression It 15 well known that remussion from a
depressine episode does not follow a uniform pat-
tern across patients It may well be that a similar
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process occurs with the DST. Further refinements
of research strategies are needed to address un-
answered questions. For example, this study should
be repeated with concomitant plasma dexametha-
sone levels to control for the possibility that re-
peated administration of barbiturates for ECT
might change dexamethasone metabolism. If so.
however, we would have expected to find progres-
sively more nonsuppression, exactly opposite to
what we observed. Finally, serial DSTs in un-
treated patients, i.e., those involved in placebo-
controlled studies, may provide information on
the ‘naturalistic’ course of hypothalamic-
pituitary-adrenal axis dysfunction in depression.
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