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he addition of tricyclic antidepressants, in particu-
lar desipramine, to fluoxetine has been reported to
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Background: Recent evidence suggests that
the combination of fluoxetine and desipramine
may provide a rapid and effective treatment for
depression.

Method: The current study evaluated 13
subjects with DSM-III-R nonpsychotic major
depression who had previously failed either
desipramine or imipramine and who were
currently unsuccessfully treated with fluoxetine.
Desipramine or imipramine was added to fluoxe-
tine and Hamilton Rating Scale for Depression
(HAM-D) scores, Beck Depression Inventory
(BDI) scores, and plasma tricyclic levels were
monitored for 3 weeks.

Results: Of the 13 subjects, 7 (54%) had a
greater than 40% decline in HAM-D scores
and 4 of these (31%) had 50% or greater decline
in HAM-D. At week 3, responders (767 ± 282
nmol/L) had a significantly higher mean tricyclic
level as compared with nonresponders (515 ± 95
nmol/L, F = 25.1, p < .0001), and change in BDI
scores was significantly correlated with tricyclic
level (r = –0.60, p < .05).

Conclusion: These findings suggest that
 in some subjects the positive clinical effect of
combining fluoxetine and a tricyclic antidepres-
sant may be related to the plasma levels of the
tricyclic compound.
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T
accelerate treatment response in acutely depressed sub-
jects1 and to be an effective treatment for resistant depres-
sion.2–4 It has been suggested that the additive effect may
result from a pharmacodynamic1 and/or a pharmaco-
kinetic action.5,6 However, these studies have examined
subjects who, for the most part, were desipramine naive
before desipramine was added to fluoxetine,1 or fluoxe-
tine naive before fluoxetine was added to desipramine.3

The question remains as to whether there is a specific ef-
fect of the combination in subjects who have failed treat-
ment with both medications. The current study examines
depressed subjects who had failed to respond to desipra-
mine or imipramine and failed to respond to fluoxetine,
who subsequently received an open trial of the tricyclic
and fluoxetine in combination.

METHOD

Subjects were consecutive outpatients, diagnosed with
nonpsychotic major depression according to DSM-III-R,
who attended a university-affiliated clinic and gave in-
formed consent. All subjects fulfilled the following
criteria: (1) diagnosis confirmed by the Schedule for Af-
fective Disorders and Schizophrenia-Lifetime version
(SADS-L),7 (2) 18 to 65 years of age, (3) previous failure
to respond to an adequate trial of either desipramine or
imipramine, (4) failure to respond to a current adequate
trial of at least 20 mg of fluoxetine daily for at least 5
weeks at a stable dose, (5) Hamilton Rating Scale for
Depression (HAM-D)8 score of 16 or greater, and (6) no
substance abuse within the last 3 months. Subjects were
taking no other psychotropic medications with the excep-
tion of benzodiazepines for sleep. For the purposes of this
study, an adequate trial of desipramine or imipramine was
defined as treatment for at least 5 weeks that resulted in
therapeutic blood levels at the end of the trial, or when
levels were unavailable, a dose of at least 2.5 mg/kg/day.
Body weight was calculated from data available for the
period of treatment or from patients’ retrospective esti-
mates.
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Subjects then commenced a 3-week open trial of desip-
ramine or imipramine (i.e., the drug they had previously
failed) at approximately 1 mg/kg/day, added to fluoxetine.
The dose of fluoxetine remained unchanged during the
treatment. No new psychoactive drugs were added during
the 3-week open trial, except benzodiazepines for sleep.
The HAM-D and the Beck Depression Inventory (BDI)
were repeated weekly, and blood samples were collected
12 hours after the last dose at the end of week 1 and
week 3 for determination of plasma desipramine and
imipramine levels. Subjects were classified as responders
if the HAM-D score declined by more than 40% and the
clinician judged the subject to have responded to treat-
ment. Using 2 separate multivariate analyses of variance
(MANOVAs), responders were compared with non-
responders on the following groups of variables: demo-
graphics (mean age, age at onset, duration of current epi-
sodes) and treatment variables (mean desipramine or
desipramine plus imipramine levels, desipramine or imip-
ramine dose, fluoxetine dose). Pearson product moment
correlation coefficients were used to test the bivariate re-
lationship between severity scores and the above vari-
ables.

RESULTS

Thirteen subjects (8 women, 5 men) entered and com-
pleted the study. Of these, 10 had previously failed desip-
ramine and therefore received desipramine, and 3 had
previously failed imipramine and therefore received imip-
ramine. Seven subjects (5 taking desipramine, 2 taking
imipramine) responded to the addition of the tricyclic to
fluoxetine, and 6 did not respond. Of the 7 responders, 4
had a 50% or greater reduction in HAM-D scores. Two

subjects had bipolar disorder type II and were not taking
mood stabilizers. Neither subject switched into mania,
and 1 responded to the combination. The demographic,
clinical, and treatment variables for each individual are
reported in Table 1, and the means for responders and
nonresponders are reported in Table 2. MANOVA, with
response status as a 2-level factor and demographic vari-

Table 2. Demographic and Treatment Variables in
Responders and Nonresponders to 3 Weeks of Combined
Tricyclic and Fluoxetine

Responders Nonresponders
(N = 7) (N = 6)

Variable Mean SD Mean SD

Demographic variablesa

Age, y 36.4 8.5 41.03 13.4
Age at onset, y 27.3 10.7 26.7 16.2
Duration current episode, y 5.7 6.9 9.1 7.2
Number lifetime episodes 5.0 6.8 4.2 5.7
Number treatments failed

in current episode 5.9 3.8 8.2 2.2
Clinical variablesb

HAM-D
Baseline 18.9 4.0 19.33 3.3
Week 3 5.7 3.9 17.5 3.9

BDI
Baseline 33.0 8.4 31.2 10.9
Week 3 14.0 7.1 25.5 10.2

Treatment variablesc

Mean dose of fluoxetine 50.0 21.0 36.7 19.7
Mean dose of desipramine

        or imipramine 67.9 12.2 70.8 24.6
Desipramine ± imipramine

levels (nmol/L)
Week 1 520 134 420 64
Week 3d 767 282 515 95

aMANOVA Wilks lambda = .8, df = 4:8, p = NS.
bPaired samples t test, for BDI, t = 5.1, df = 12, p < .0001; and for
HAM-D, t = 4.4, df = 12, p < .001.
cMANOVA Wilks lambda = .29, df 4:8, p < .03.
dF test, F = 25.1, df = 1,11; p < .0001.

Table 1. Demographic, Clinical, and Treatment Variables for Each Subject
Age at Duration No. No. Treatments % %

Age Onset Current Lifetime Failed in Current Change Change Response
Patient Sex Diagnosis (y) (y) Episode (y) Episodesa Episodea HAM-D BDI Statusb

1 M Bipolar 56 45 10 Too many > 10 11.8 –4.3 NR
(type II) to count

2 F Bipolar 43 35 8 1 > 10 –87.5 –79.9 R
(type II)

3 F Unipolar 38 23 2 Too many 2 –50.0 –47.6 R
to count

4 M Unipolar 37 16 1.5 6 5 –22.2 4.5 NR
5 F Unipolar 30 24 6 1 > 10 –47.8 –48.8 R
6 M Unipolar 31 10 20 1 9 –47.0 –50.0 R
7 M Unipolar 57 50 7 1 > 10 –19.0 –34.1 NR
8 M Unipolar 42 18 20 1 8 –37.5 –50.0 NR
9 F Unipolar 29 15 14 1 > 10 26.3 –20.0 NR
10 F Unipolar 31 31 0.5 1 1 –44.4 –39.3 R
11 F Unipolar 30 24 1.5 1 5 –81.2 –81.6 R
12 F Unipolar 52 44 2 Too many 4 –93.8 –65.0 R

to count
13 F Unipolar 25 16 2 1 6 –28.0 –4.6 NR
aFor the purposes of statistical analysis, if there were more than 10 failed treatments or more than 10 previous episodes, the number of failures or previous
episodes was fixed, a priori, at 10.
bR = response; NR = nonresponse. Response is defined as a > 40% decline in HAM-D score.
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ables as the dependent measures, was not significant
(Wilks lambda = .8, df = 4:8; p = NS). MANOVA, with
desipramine or imipramine dose, fluoxetine dose, dura-
tion of fluoxetine treatment, and plasma desipramine
and/or imipramine levels as dependent variables, was sig-
nificant (Wilks lambda = .29, df = 4:8, p < .03). Subse-
quent univariate F test demonstrated a significant differ-
ence between responders and nonresponders in mean
desipramine ± imipramine levels at week 3 (F = 25.1,
df = 1,11; p < .0001).

Analyses were repeated using a more stringent defini-
tion of response. Subjects were classified as full respond-
ers if the HAM-D score declined 50% or more (N = 4),
partial responders if the HAM-D score declined by 25%
to 50% (N = 5), and nonresponders if the HAM-D
changed by less than 25% (N = 4). Using univariate
ANOVA to compare the means of the demographic and
treatment variables, the only significant finding was with
respect to desipramine ± imipramine levels at week 3
(F = 6.6, df = 2,10; p < .02). On post hoc testing, signifi-
cant differences existed between mean blood levels in re-
sponders (857 ± 155 nmol/L) as compared with partial re-
sponders (495 ± 226 nmol/L; p < .05), and in responders
as compared with nonresponders (518 ± 107 nmol/L;
p < .05). Similar results were found when the percent
change in drug levels was examined.

Severity at week 3 was significantly correlated with
desipramine ± imipramine levels at week 3 (BDI, r = –0.60,
p < .05; HAM-D, r = –0.58, p < .05). Furthermore, change
in severity was significantly correlated with change in
desipramine ± imipramine levels (percent change in BDI,
r = –0.83, p < .0001; percent change in HAM-D, r = –0.71,
p < .01).

DISCUSSION

This study demonstrated that 7 of 13 subjects who had
previously failed to respond to adequate treatment with
desipramine or imipramine and who had currently failed
to respond to adequate treatment with fluoxetine re-
sponded when receiving both fluoxetine and the tricyclic
in combination. Using more stringent criteria (≥ 50% re-
duction in HAM-D), 4 subjects (31%) could be said to
be responders. This confirms previous reports that the
combination may be an effective approach to treatment-
resistant depression.1–4 However, the current data also
suggest that the response may be closely related to blood
levels of the tricyclic antidepressant. This finding raises
the possibility that the impact of the combination of flu-
oxetine and the tricyclic may be a result of the capacity of
fluoxetine to increase plasma tricyclic levels. The blood
levels of desipramine ± imipramine in these subjects are
considerably higher than one would expect for the doses
that subjects received in this study, a finding that is con-
sistent with previous reports.9–11 The elevation in plasma

levels most likely resulted from the inhibition of tricyclic
2-hydroxylation and the reduction in first-pass and sys-
temic metabolism of the tricyclic induced by fluoxe-
tine.5,6,12 The levels of tricyclic may have been higher dur-
ing the current course of treatment as compared with the
previous, unsuccessful course of treatment. Unfortu-
nately, all plasma levels at the time of the previous failed
response are not available. It is possible that subjects in
the current study may simply have responded to desipra-
mine or imipramine alone, if these medications had been
given at sufficiently high dosages. It is also possible that
the addition of a tricyclic increased the plasma levels of
fluoxetine, resulting in response. However, to our knowl-
edge, there are no data regarding the impact on fluoxetine
levels of adding a tricyclic to fluoxetine. Furthermore,
although one report suggests that a higher fluoxetine-
norfluoxetine ratio may be associated with excellent re-
sponse,13 there are no data to support a dose response rela-
tionship between plasma fluoxetine levels and severity of
psychiatric symptomatology.14,15

These results in an open study involving a small num-
ber of patients should be viewed as preliminary. The pa-
tients in this study were highly treatment resistant and
were taking somewhat higher does of fluoxetine than
would be expected in patients in their first episode. There-
fore, these results might not be generalizable to all pa-
tients taking fluoxetine. We did not have access to all pre-
vious tricyclic levels, and we did not measure plasma
fluoxetine levels. Questions regarding the specificity of
the effect of the combination are better addressed with
this important information, or by using a double-blind
comparison of tricyclic alone versus the combination,
controlling for plasma levels of the tricyclic. Nonetheless,
the current case series suggests that the combination of
fluoxetine and desipramine or imipramine may be a well-
tolerated and effective treatment in highly treatment-
resistant depressed patients, and this effect is somehow
tied to the plasma levels of the tricyclic drug.

Drug names: desipramine (Norpramin and others), fluoxetine (Prozac).
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