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Clomipramine Administered during the
Luteal Phase Reduces the Symptoms of
Premenstrual Syndrome:

A Placebo-Controlled Trial

Cuarlotta Sundblad, M.D., Marina A. Hedberg, M.D., and Elias Eriksson, M.D., Ph.D.

b a previous controlled trial we have shown that
pemenstrual irritability and depressed mood

(remenstrual syndrome) can be effectively reduced by

b doses of the potent (but nonselective) serotonin

miptake inhibitor clomipramine taken each day of the
menstrual cycle. The present study was undertaken to
amine lo what extent intermittent administration of
domipramine, during the luteal phase only, is also

dfective against premenstrual complaints. Twenty-nine
wndepressed women displaying severe premenstrual
miahlity and/or depressed mood and fulfilling the
DSM-IIL-R criteria of late luteal phase dysphoric disorder
were treated daily from the day of ovulation until the
oset of the menstruation either with clomipramine (25
b75mg) (n = 15) or with placebo (n = 14) for three
awsecutive menstrual cycles; another nine subjects (seven
& domipramine, two on placebo) dropped out during
bastment. In both treatment groups self-rated

pemenstrual irritability and depressed mood (as

registered daily using a visual analogue scale) were
significantly reduced during treatment; in the placebo
group, this symptom reduction was about 45%, whereas
in the clomipramine group it was greater than 70%. The
mean premenstrual ratings of irritability and depressed
mood during the three treatment cycles were significantly
lower in the clomipramine group than in the placebo
group. Also with respect to the rating of global
improvement, the result obtained with clomipramine was
significantly better than that obtained with placebo. The
study confirms the previously reported effectiveness of
low doses of clomipramine in the treatment of
premenstrual syndrome and demonstrates that the time
lag between onset of medication and clinical effect is
shorter when clomipramine is used for premenstrual
syndrome than when it is used for depression, panic
disorder, or obsessive compulsive disorder.
[Neuropsychopharmacology 9:133-145, 1993]
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The cardinal symptoms of the premenstrual syndrome
(PMS), or lateluteal phase dysphoric disorder (LLPDD),
are irritability and depressed mood; in addition, ten-
sion, increased carbohydrate craving, sleep distur-
bance, and a sense of bloating are common complaints.
For fulfillment of the diagnosis, the symptoms should
start regularly around ovulation or during the two
weeks preceding the menstrual bleeding and terminate
within a few days after the onset of menstruation (Frank
1931; Halbreich et al. 1982; American Psychiatric As-
sociation 1985).

Mostwomen of fertile age experience mild premen-
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strual complaints (Reid 1985; Andersch et al. 1986; Chi-
hal 1987); needless to say, a majority of these women
are capable of mastering their symptoms without medi-
cation. However, several independent studies indicate
that as much as 10% of all menstruating women have
premenstrual complaints of such severity that they
would like to medicate to reduce them (Reid 1985; An-
dersch et al. 1986; Chihal 1987).

In a recent open study (Eriksson et al. 1990), fol-
lowed by aconfirmative placebo-controlled trial (Sund-
blad et al. 1992), we have shown that daily intake
throughout the menstrual cycle of low doses of the an-
tidepressant clomipramine very effectively reduces
premenstrual sadness and irritability in nondepressed
women suffering from LLPDD. It was hypothesized
that the impressive effect of clomipramine in reducing
premenstrual complaints was mainly due to the sero-
tonin reuptake inhibiting effect of the drug.

In spite of the comparatively low doses used in
these studies (25 to 75 mg per day), side effects of the
treatment were not uncommon. For this reason, sev-
eral of the participating women expressed the opinion
that intermittent administration of the drug during the
premenstrual phase only would be more attractive than
a medication given also during the symptom-free follic-
ular phase. As judged by the clinical profile of clomi-
pramine when used for the treatment of depression,
panic disorder (Modigh et al. 1992), and obsessive-
compulsive disorder (OCD) (Katz et al. 1990), one
would not expect such a noncontinuous medication to
be effective; thus, in most trials, clomipramine, like
other monoamine reuptake inhibitors, requires at least
2to 3 weeks of treatment to exert marked clinical effects.
Hence, we were surprised when a small group of women
with severe premenstrual complaints during an open
pilot trial indeed reported a marked effect of clomipra-
mine also when the drug was taken in the luteal phase
only (Sundblad and Eriksson, unpublished finding). To
investigate whether this response is indeed related to
the pharmacodynamics of clomipramine or is merely
a placebo effect, the present controlled trial of intermit-
tent administration of clomipramine in severe LLPDD
was undertaken.

SUBJECTS AND METHODS
Recruitment and Inclusion Criteria

Women with premenstrual irritability and/or depressed
mood were recruited by means of a newspaper adver-
tisement followed by a brief telephone interview and
asubsequent, extensive, structured interview. The pri-
mary inclusion criteria were severe irritability and/or
depressed mood starting regularly around ovulation or
during the 2 weeks preceding the menstrual bleeding
and terminating within a few days after the onset of
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menstruation as reported by the patient during the inter.
view. In addition, the criteria of LLPDD in DSM-IIIR
(American Psychiatric Association 1985) should b
fulfilled. Exclusion criteria were: 1) previous or ongoing
psychiatric illness (apart from major depressive disor-
der or dysthymic disorder), 2) ongoing major depres-
sive disorder or dysthymic disorder (as defined using
DSM-III-R and by means of the Montgomery-Asberg
Depression Scale), 3) major depressive disorder or dys
thymic disorder less than 2 years from the time of the
interview, 4) ongoing medication for somatic or psy-
chiatric illness, 5) ongoing medication with oral con-
traceptives, 6) ongoing alcohol abuse, 7) ongoing s>
matic illness, 8) irregular menstruations, 9) ongoingor
planned pregnancy, 10) less than 18 years of age, and
11) previous treatment with antidepressants for premen
strual complaints. Informed consent was obtained from
all participants.

Before starting medication, all participants per
formed daily rating with respect to the possible occur
rence of irritability, depressed mood, tension, increased
appetite and/or carbohydrate craving, breast tender
ness, and bloating, respectively, for two subsequent
menstrual cycles using a visual analogue scale (VAS)
(0to 100 mm; 0 mm = no complaints, 100 mm = max-
mal complaints). Subjects not displaying the following
evidence of menstrually related changes during both
reference cycles were excluded from the study. 1) More
than a 100% increase in either irritability or depressed
mood (or both) during the premenstrual phase (calcw
lated as the mean rating of the 5 days before the 1stday
of menstruation) as compared to the postmenstrua
phase (calculated as the mean rating of days 6 to 10d
the cycle; cycle day 1 = the 1st day of menstruation)
2) Mean premenstrual rating of irritability or depressed
mood exceeding 20 mm. In addition, some participants
were excluded during the course of the two reference
cycles due to other reasons (such as pregnancy andor
set of depression).

Immediately after the second reference cycle, the
participants fulfilling the inclusion criteria were ran
domized either to the clomipramine or to the placebo
group. For practical reasons a number of participants
were included in the randomization before having com
pleted the rating of the second reference cycle; some
of these turned out to display an unsatisfactory symp
tom rating during the reference cycles and were hence
excluded in spite of the fact that they had been partd
the randomization.

Medication

After the 2 months of symptom rating, medication
started for patients not excluded due to unsatisfacton
rating (or other reasons) during the reference cycles.
Tablets containing placebo and clomipramine, respe:
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tvely, were identical in shape, size, and color, and both
patients and investigators were unaware of whether the
patient was given placebo or clomipramine until the
sudy was completed. Treatment started at the esti-
mated time of ovulation (14 days before expected men-
struation) and continued until the start of menstrua-
ton. On the first day of medication, the patients were
istructed to take one tablet containing 5 mg of clomi-
pamire (or placebo). The following day, the patients
ok two tablets each containing 5 mg of clomipramine
frplacebo). The third day of medication, the patients
ok one tablet containing 25 mg clomipramine (or
plcebo). From the fourth day of treatment and onwards
#roughout the entire premenstrual period the patients
were instructed to take two tablets each containing 25
g of clomipramine (or placebo). However, patients
eperiencing marked side effects of the treatment were
wstructed to decrease the dose to one tablet daily. On
te other hand, patients experiencing no or mild side
diects and an unsatisfactory reduction of premenstrual
omplaints during the course of the first premenstrual
phase were instructed to increase the dosage from two
bthree tablets daily. Thus, the dosage applied was flex-
dle; two tablets (50 mg of clomipramine) being the
mommended dose and one (25 mg) and three (75 mg)
lets, respectively, being the minimal and maximal
dmes allowed. At the first day of menstruation, the pa-
tmts were to reduce the dose to one tablet containing
Bmg (or placebo), the second day of menstruation the
ptients took one tablet containing 10 mg of clomipra-
ame (or placebo), whereas the third day of menstrua-
ton the dose was 5 mg of clomipramine (or one tablet
tplacebo). From the fourth day of menstruation until
beestimated day of ovulation the patients were free
bom medication. The same tablet regimen was repeated
during the two following treatment cycles.

Seum Drug Concentrations

fordetermination of serum levels of clomipramine and
bmetabolite desmethylclomipramine, blood samples
were obtained in the morning 1 to 5 days before the
amstrual bleeding during treatment cycle 3; the pre-
ading intake of medication had occurred 8 pM the
eening before. Serum levels of clomipramine and des-
wthyldomipramine were measured using gas chroma-
bgraphy as previously described (Nyberg and Mar-
wmsson 1984). The lower detection limit was 10 nM for
kth comipramine and desmethylclomipramine.

et Assessment

During the three treatment cycles the participants per-
bmed daily symptom ratings using the same 1 to 100
am VAS (comprising the items irritability, depressed
mood, tension, increased appetite/carbohydrate crav-
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ing, breast tenderness, and bloating) as during the two
pretreatment reference cycles. In addition, symptoms
were rated also during one additional drug-free refer-
ence cycle after the three cycles of medication were com-
pleted. To obtain a global assessment of possible drug
effects, all patients were asked to estimate how they
felt with respect to their premenstrual complaints dur-
ing treatment as compared to how theyfelt before (enor-
mously improved = 7, much improved = 6, somewhat
improved = 5, no change = 4, somewhat deteriorated
= 3, much deteriorated = 2, enormously deteriorated
= 1) within 2 weeks after the last treatment cycle. The
spouses of all cohabiting participants were asked to per-
form an independent rating of the premenstrual con-
dition of the patient with respect to irritability and
depressed mood once every reference and treatment
cycle using a 1to 100 mm VAS. It was emphasized that
this rating should be based on the spouse’s own obser-
vations and that it should not be influenced by any
preceding discussion between patient and cohabitor.
Spouse’s ratings were not mandatory.

Tolerability Assessment

Before the start of the trial, the participants were in-
formed of the various side effectsthat could be expected
from treatment with clomipramine and instructed to
report, by telephone call or by a note in the symptom
assessment form, any symptom appearing during
medication for which there were no other obvious ex-
planation. To what extent certain specified side effects
were present was never actively inquired by the inves-
tigators.

Statistics

For statistical comparisons within and between the two
treatment groups, the mean rating during the 5 days
preceding the menstrualbleedingin each treatment cy-
cle was used as a measure of premenstrual symptoma-
tology, whereas the mean rating of cycle day 6 to 10
was used as a measure of postmenstrual complaints.

Within both treatment groups, the premenstrual
symptom rating scores during the two reference cycles
(mean of both cycles) were compared with the symp-
tom rating during each of the three different treatment
cycles as well as with the mean of all three treatment
cycles using Wilcoxon signed rank test. In addition, the
mean of the three treatment cycles was compared with
the rating of the posttreatment reference cycle using
the same statistical test.

With respect to the following items, the two treat-
ment groups were compared with each other using the
Mann-Whitney U test. 1) pre- and postmenstrual rat-
ing of the six symptoms inquired (irritability, depressed
mood, tension, increased appetite/carbohydrate crav-
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ing, breast tenderness, bloating) during each reference
cycle, during each treatment cycle, and during the post-
treatment reference cycle, 2) the mean premenstrual
symptom rating of the two pretreatment reference cy-
cles and of the three treatment cycles (all six symptoms),
respectively, 3) global improvement or deterioration,
as rated by the patient shortly after the last treatment
cycle, 4) spouse’s rating of irritability and depressed
mood before (mean of both reference cycle ratings) and
during (mean of all available treatment cycle ratings)
medication, 5) maximal dose of test drug or placebo.

In line with the protocol for the trial, only patients
completing the study were included in the primary
effect assessment. p values less than .05 were regarded
as statistically significant.

RESULTS
Number of Drop Outs and Fulfillers

Of 64 women recruited by means of a telephone in-
terview and a structured interview (see Methods), nine
women for varying reasons chose not to participate in
the study. Another 17 subjects were excluded from the
study for one or several of the following reasons. 1)
They were found to fulfill one or more of the exclusion
criteria during the two pretreatment reference cycles
(seeMethods). 2) They were found not to display amen-
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strually related cyclical pattern with respect to irritabi:
ity and/or depressed mood (as defined in Methods) dur
ing the two initial reference cycles.

Thirty-eight subjects started medication with either
clomipramine (n = 22) or placebo (n = 16). The uneven
distribution of subjects between the two treatment
groups was accidental and due to the fact that random
zation for some subjects was undertaken before they
were excluded due to unsatisfactory rating during the
two reference cycles.

Two placebo treated patients dropped out during
the study; one because of side effects and one because
of pregnancy. In the clomipramine group, seven p&
tients dropped out; six because of side effects and one
because of pregnancy. Consequently, 29 patients (1
on clomipramine and 14 on placebo) fulfilled the trid

The mean age of the patients in the clomipramire
group was 40.4 + 1.5 years and in the placebo group
38.2 + 1.2 years. Four of the patients completing the
trial —two in each treatment group — reported that they
had previously been treated with antidepressants fo
depression. No other patients reported any previou
episodes of affective illness.

Medication

After the dose titration undertaken during the first and,
to some extent, second treatment cycles, in the placebo
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PLAC: follicular phase
PLAC: luteal phase

S8 @& 0

%
%
7
%
%
%
%
Z
7

TC2 TC3

Figure1l. Means of self-rated irritability (VAS 0 to 100 mm) of cycle day 6 to 10 (follicular phase) and of the five days prece¢
ing the day of the menstruation (luteal phase). The bars represent group means with standard errors. During the two cor
secutive pretreatment reference cycles (RC1 and RC2) and during the posttreatment reference cycle (RC3), no treatmen
was given, whereas in the treatment cycles (TC1 to TC3) the patients were medicated with clomipramine or placebo pre
menstrually. Levels of significance (clomipramine group versus placebo group) for the premenstrual phases of each cyde
were: RC1 NS, RC2 NS, TC1p = .04, TC2 NS (p = .1), TC3 p = .03, RC3 NS. For levels of significance when comparing
the ratings of the reference cycles with the rating of the treatment cycles within each treatment group, see Results.
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goup five subjects had chosen a plateau dose of three
Wiets daily, whereas the remaining nine subjects took
switablets as maximal dose. In the clomipramine group,
br12 patients the plateau dose was 50 mg/day whereas
tree patients did not take more than 25 mg/day. The
&fference between the two groups in number of tablets
then daily was statistically significant (p = .0007).
Within each treatment group, a similar plateau dose was
miched in each treatment cycle: clomipramine 45.7 +
19mg (cycle 1), 48.3 + 3.8 mg (cycle 2), and 50.0 +
Y5 mg (cyde 3); placebo 2.6 + 0.1 table (cycle 1),
16 + 0.1 table (cycle 2), and 2.5 + 0.1 tabl (cycle 3).

The number of days on medication did not differ
sgnificantly between groups: clomipramine 12.6 + 0.9
kvde 1), 12.1 + 0.8 (cycle 2), and 13.1 + 0.9 (cycle 3);
pcebo 13.0 + 0.6 (cycle 1), 14.0 + 0.7 (cycle 2), and
02 : 0.8 (cycle 3).

Seum Concentrations of Clomipramine
&d Desmethylclomipramine

Fetechnical reasons, serum concentrations were miss-
og in eight subjects (four in the clomipramine group
adfour in the placebo group). As expected given the
bw dose and short duration of treatment, in the clomi-
pamine treated patients serum levels of clomipramine
ad desmethylclomipramine were low (clomipramine
anges: 30to 190 nM, clomipramine mean + SEM: 90 +
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13 nM; desmethylclomipramine ranges: 35 to 360 nM;
desmethylclomipramine mean + SEM 126 + 27 nM).
No detectable levels of clomipramine or desmethyl-
clomipramine were found in the serum of placebo-
treated patients.

Irritability, Depressed Mood, Tension, and Increased
Appetite/Carbohydrate Craving

The pre- and postmenstrual symptom rating (mean of
5 days; see Methods) of premenstrual irritability,
depressed mood, tension, and increased appetite
and/or carbohydrate craving during the two pretreat-
ment reference cycles, the three treatment cycles, and
the posttreatment reference cycle, are shown in Figures
1 to 4. In addition, to illustrate the temporal relation
between start of medication and onset of drug action,
the daily irritability and depressed mood ratings
throughout the study (group means) are shown in Fig-
ure 5.

In both treatment groups, the mean ratings of
premenstrual irritability, depressed mood, tension and
increased appetite/carbohydrate craving during the
three treatment cycles were significantly lower thanthe
mean ratings of the two pretreatment reference cycles
(see Figures 1to4) (clomipramine: irritability p = .0007,
depressed mood p = .0008, tension p = .002, increased
appetite/carbohydrate craving p = .01; placebo: irrita-

(O CLOM: follicular phase
B CLOM: luteal phase
[A PLAC: follicular phase

PLAC: luteal phase

TC2 TC3 RC3

Rgwe2. Means of self-rated depressed mood (VAS 0 to 100 mm) of cycle day 6 to 10 (follicular phase) and of the 5 days
peceding the day of the menstruation (luteal phase). The bars represent group means with standard errors. During the
woconsecutive pretreatment reference cycles (RC1and RC2) and during the posttreatment reference cycle (RC3), no treat-
@t was given, whereas in the treatment cycles (TC1 to TC3) the patients were medicated with clomipramine or placebo
pemenstrually. Levels of significance (clomipramine group versus placebo group) for the premenstrual phases of each cycle
were: RCINS, RC2 NS, TC1 p = .02, TC2 NS (p = .07), TC3 p = .03, RC3 NS. For levels of significance when comparing
te ratings of the reference cycles with the rating of the treatment cycles within each treatment group, see Results.
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B CLOM: luteal phase
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TENSION (VAS 0-100)

TN

™

RC1 RC2 TC1 TC2 TC3 RC3

Figure 3. Means of self-rated tension (VAS 0 to 100 mm) of cycle day 6 to 10 (follicular phase) and of the five days preceding
the day of the menstruation (luteal phase). The bars represent group means with standard errors. During the two consea
tive pretreatment reference cycles (RC1 and RC2) and during the posttreatment reference cycle (RC3), no treatment wi
given, whereas in the treatment cycles (TC1 to TC3) the patients were medicated with clomipramine or placebo premenstruall.
Levels of significance (clomipramine group versus placebo group) for the premenstrual phases of each cycle were: RCINS,
RC2NS, TC1NS (p = .07), TC2NS (p = .1), TC3 p = .05, RC3 NS. For levels of significance when comparing the ratings
of the reference cycles with the rating of the treatment cycles within each treatment group, see Results.
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Figure 4. Means of self-rated increase in appetite/carbohydrate craving (VAS 0 to 100 mm) of cycle day 6 to 10 (follicula
phase) and of the 5 days preceding the day of the menstruation (luteal phase). The bars represent group means with stax
dard errors. During the two consecutive pretreatment reference cycles (RC1 and RC2) and during the posttreatment refe:
ence cycle (RC3), no treatment was given, whereas in the treatment cycles (TC1 to TC3) the patients were medicated with
clomipramine or placebo premenstrually. Differences between the two treatment groups never reached statistical significane
TClp = .3, TC2p = .1, TC3 p = .07. For levels of significance when comparing the ratings of the reference cycles wit
the rating of the treatment cycles within each treatment group, see Results.
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Reare 5. Daily mean rating of irritability (A) and depressed mood (B) during two reference cycles and three treatment
(des in subjects treated with clomipramine and placebo, respectively. SEM are omitted for clarity. Also indicated are first
&y of menstruation (top) and the scheme for dose escalation (0/10/25/50 + 25 mg/day) (bottom).

bity p = .001, depressed mood p = .002, tension p =
IR, increased appetite/carbohydrate craving p = 01).
Neither in the clomipramine group nor in the placebo
goup did the rating of the third treatment cycle differ
rignificantly from the rating of the first treatment cycle
vithrespecttoany of these four symptoms. During the
pesttreatment reference cycle, a reappearance of symp-

toms was observed in both groups. Thus, in the clomi-
pramine group the mean rating of the posttreatment
reference cycle was significantly higher than that of the
three treatment cycles with respect to irritability (p =
.003), depressed mood (p = .008), tension (p = .009),
and increased appetite/carbohydrate craving (p = .03).
In the placebo group the mean rating of the posttreat-
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mentreference cycle was significantly higher than that
of the three treatment cycles with respect to irritability
(p = .006), depressed mood (p = .04), and tension (p =
.04), but not with respect to increased appetite/carbohy-
drate craving.

The mean premenstrual irritability, depressed
mood, tension, and appetite/carbohydrate craving rat-
ings during the two pretreatment cycles and during the
posttreatment reference cycle were not significantly
different in the clomipramine group as compared to the
placebo group. In contrast, the mean ratings of premen-
strual irritability, depressed mood, and tension of the
three treatment cycles were all significantly lower in the
clomipramine group than in the placebo group (irrita-
bility: p = .02; depressed mood: p = .01; tension: p =
.04). With respect to increased appetite and/or carbo-
hydrate craving (mean of all three treatment cycles),
the difference between the clomipramine group and the
placebo group did not reach statistical significance when
all subjects were included in the calculation (p = .07).
However, since premenstrual changes in appetite and/
or carbohydrate craving was not an inclusion criterion,
some participants did not display a premenstrual in-
crease in appetite or carbohydrate craving even during
the pretreatment reference cycles. When only patients
with a mean pretreatment premenstrual rating of in-
creased appetite/carbohydrate craving exceeding 20 mm
(9 women in each group) were included in the analy-
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sis, the mean premenstrual rating of these symptoms
during the three treatmentcycles, but not the meanrat-
ing during the pretreatment reference cycles or during
the posttreatment reference cycle, was significantly
lower in the clomipramine group than in the placebo

group (p = .04).

Breast Tenderness and Bloating

The mean premenstrual ratings of the somatic symp-
toms breast tenderness and bloating during treatment
cycles 3 to 5 were significantly lower than the come
sponding rating during the pretreatment reference
cyclesin the clomipramine group (both symptoms: p =
.003) but not in the placebo group (Figs. 6 and 7). How
ever, when interpreting this difference in symptomde
crease between the two groups, it should be noted that
both these symptoms accidentally were more common
in the clomipramine group than in the placebo group
during the pretreatment reference cycles (although this
difference did not reach statistical significance). When
the clomipramine and placebo groups were compared
with respect to mean premenstrual ratings of breas
tenderness and bloating during the three treatmentcy-
cles, no statistically significant differences were o
served. Also in the posttreatment reference cycle, the
two groups did not differ significantly with respectto
breast tenderness or bloating.

CLOM: follicular phase
CLOM: luteal phase
PLAC: follicular phase
PLAC: luteal phase

TC2 RC3

Figure 6. Means of self-rated breast tenderness (VAS 0 to 100 mumn) of cycle day 6 to 10 (follicular phase) and of the 5d
preceding the day of the menstruation (luteal phase). The bars represent group means with standard errors. During the
two consecutive pretreatment reference cycles (RC1 and RC2) and during the posttreatment reference cycle (RC3), no tred
ment was given, whereas in the treatment cycles (TC1 to TC3) the patients were medicated with clomipramine or placety
premenstrually. Differences between the two treatment groups never reached statistical significance. For levels of significane
when comparing the ratings of the reference cycles with the rating of the treatment cycles within each treatment group

see Results.
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CLOM: follicular phase
CLOM: luteal phase
PLAC: follicular phase
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Rgme 7. Means of self-rated bloating (VAS 0 to 100 mm) of cycle day 6 to 10 (follicular phase) and of the 5 days preceding
te day of the menstruation (luteal phase). The bars represent group means with standard errors. During the two consecu-
tre pretreatment reference cycles (RC1 and RC2) and during the posttreatment reference cycle (RC3), no treatment was
pren. whereas in the treatment cycles (TC1to TC3)the patients were medicated with clomipramine or placebo premenstrually.
Dfferences between the two treatment groups never reached statistical significance. For levels of significance when compar-
g the ratings of the reference cycles with the rating of the treatment cycles with each treatment group, see Results.

Spouse’s Rating tween groups during the two pretreatment reference
cycles, therating of irritability and depressed mood dur-
ing the treatment cycles was significantly lower in the
clomipramine treated group (see Fig. 8).

kdependent rating of the irritability and depressed
wod displayed by the patient in the premenstrual
phase was undertaken in at least one of the pretreat-
oent reference cycles and in at least one of the treat-
pent cycles by the spouses of 17 of the patients (11 in
te domipramine group, six in the placebo group). As shown in Figure 9, self-rated global improvement
Whereas spouse’s rating did not differ significantly be-  during treatment was significantly more favorable

Global Assessment

B CLOMIPRAMINE Figure 8. Premenstrual irrita-
809 PLACEBO bility (IRR) and depressed

mood (DEP) as rated by the
spouses of the patients during
at least one pretreatment ref-
erence cycle (RC) and at least
one treatment cycle (TC) using
a VAS (1to 100 mun). Whenrat-
ings from more than one ref-
erence or treatmentcycleswere
available, mean values of the
different cycles were used.
Bars show group means with
SEM; n = 11 (clomipramine)
and 6 (placebo), respectively.
Levels of significance for the
difference between the two
treatment groups were p =
.004 (irritability) and p = .04
(depressed mood), respec-
IRRTC DEP RC DEP TC tively.
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Figure9. Global improvement during treatment as assessed
shortly after the last treatment cycle by the subjects complet-
ing the trial. Bars represent number of subjects. No par-
ticipants reported a deterioration of premenstrual complaints
during medication. EI = enormously improved, MI = much
improved, SI = somewhat improved, NC = nochange. The
difference between the two groups was statistically significant
(p = .002).

in the clomipramine group than in the group given
placebo.

Tolerability Data

All symptoms reported as possible side effects of the
treatment by the patients completing the trial are shown
in Table 1. In addition, six subjects in the clomipramine
group withdrew from treatment due to one or several
unwanted effects. Five of these reported increased fa-
tigue, four reported dry mouth, one reported increased
anxiety and suicidal thoughts, one reported sweating,
and one reported vertigo.

Table 1. Side Effects of Subjects Completing the Trial

Clomipramine Placebo
Symptom (n = 15) (n = 14)
Dry mouth 10 (67%) 1 (7%)
Fatigue 8 (53%) 2 (14%)
Vertigo 5 (33%) 0
Nausea 4 (27%) 2 (14%)
Sweating 2 (13%) 1 (7%)
Headache 2 (13%) 1 (7%)
Obstipation 2 (13%) 0
Disturbance of sleep 1 (7%) 1 (7%)
Sexual side effects 1 (7%) 0
Formication 1 (7%) 0
Increased thirst 0 1 (7%)
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DISCUSSION

The present trial confirms our previous observation
(Eriksson et al. 1990; Sundblad et al. 1992) that low
doses of the tricyclic antidepressant clomipramine is
more effective than placebo in reducing premenstrud
irritability and depressed mood. Thus, both with re
spect to the daily rating of these symptoms and with
respect to the global assessment of treatment, the women
in the clomipramine group reported significantly greater
improvement than did patients treated with placebo.
The superiority of clomipramine to placebo also lends
support from the symptom rating performed bythe pz
tients’ spouses; however, due to alarge number of miss
ing data, the outcome of the spouses’ rating shouldbe
interpreted with some caution.

Clomipramine is a strong although nonselective
serotonin reuptake inhibitor (Carlsson et al. 1969; Hyt
tel and Larsen 1985). Given the postulated involvement
of serotonin in the control of mood and irritability &
well as in other symptoms that may be part of PMS,
such as anxiety and increased carbohydrate craving (see
Eriksson and Humble 1990), it is tempting to sugges
that the drug reduces premenstrual complaints by
facilitating serotonergic neurotransmission. In suppot
for this assumption, recent reports indicate that the
selective serotonin reuptake inhibitor fluoxetine, ad
ministered continuously throughout the menstrual ¢
cle, may also be effective in the treatment of PMS
(Rickels et al. 1990; Stone et al. 1991; Menkesetal. 199
Wood et al. 1992). Moreover, the serotonin selectivere
uptake inhibitor paroxetine appears superior to the
noradrenaline selective reuptake inhibitor maprotiine
in the treatment of severe premenstrual complaints (M.
Hedberg, C. Sundblad, B. Andersch, and E. Eriksson,
to be published). The apparent lack of effect of theser-
tonin reuptake inhibitor fluvoxamine on premenstrud
complaints in the study by Veeninga et al. (1990) may
be due to shortcomings in the trial design; for exam
ple, in thistrial the diagnosis of premenstrual syndrome
was not confirmed by daily symptom ratings beforethe
initiation of treatment.

Women with severe premenstrual irritability andlor
depression (and fulfilling the diagnostic criteria of
LLPDD according to DSM-III-R) were included in the
present study regardless of whether they displayed as
other premenstrual complaints or not. Consequently,
the effect evaluation was focused on irritability ad
depressed mood (which we believe are the core symp
toms of PMS). However, in addition, the occurrence:
and severity of tension, increased appetite and/or ca-
bohydrate craving, breast tenderness, and bloating
were also rated daily by the participants. Whereas ten
sion was significantly more reduced by clomipramine
than by placebo, the effects of clomipramine on these
matic symptoms premenstrual breast tenderness ad
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bloating wereless impressive. The finding that mental
symptoms, such as irritability and depression, respond
markedly to a treatment not affecting the somatic symp-
toms of PMS may lead to the questioning of whether
these two groups of symptoms are indeed parts of the
ume syndrome; alternatively, they should be regarded
asepiphenomena, both related to the cyclical variation
novarial activity but unrelated to each other and oc-
auring irrespectively of each other. Hence, assessment
ofthe severity of PMS by calculating the sum of the rat-
ingscores of a series of somatic and mental symptoms
may be inappropriate.

According to the assumed involvement of seroto-
mn in the regulation of food intake (Wurtman 1990),
aserotonin reuptake inhibitor should be expected to
rduce appetite and carbohydrate craving. However,
weight gain rather than weight loss is a common side
difect of clomipramine when used for, for example,
depression. Because the effect of more selective sero-
nin reuptake inhibitors is generally a decrease in
weight (Wise 1992), this effect of clomipramine is prob-
ably not due to the effect of the drug on serotonin re-
wptake; according to one hypothesis, the paradoxical
dfect of clomipramine on weight is due to serotonin-2
weeptor antagonism (Bernstein 1987). In line with previ-
ous studies on premenstrual changes in food intake
(Both-Ortman et al. 1988), many, but not all, of the par-
tidpants in the present trial displayed increased appe-
Welarbohydrate craving premenstrually. Interestingly,
domipramine, more effectively than placebo, reduced
this symptom; moreover, no patients reported weight
gAin as a side effect of active treatment.

When used for the treatment of depression, panic
dsorder and OCD, clomipramine, as well as other
eonoamine reuptake inhibitors, usually requires be-
oreen 1 and 2 weeks of treatment before marked
beneficial effects are evident and often several months
before a maximal therapeutic response is achieved (Katz
etal. 1990; Modigh et al. 1992). For this reason, it has
been questioned whether the serotonin (and/or nor-
abrenaline) reuptake inhibiting effects, which occur
godly after drug intake, indeed constitute the primary
aode of action of the drugs. The most important con-
dusion of the present study is that a marked beneficial
dfect of clomipramine on depressed mood and irrita-
Mityin the premenstrual phase does not require con-
fmous medication (Sundblad et al. 1992) but can be
whieved by intermittent treatment starting at ovula-
ton and terminating a few days after the onset of the
menstrual bleeding. Hence, the time lag between start
dmedication and clinical effect is considerably shorter
when clomipramine is used for PMS than when the
drg is used for depression, panic disorder, or OCD.
ladeed, only 7 days after treatment was initiated, and
aly 4 days after the maximal dose of 50 to 75 mg had
been reached, a marked symptom reduction was ob-
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served in patients receiving active treatment (see Fig.
5). Whether the effect lag when using clomipramine for
PMS is even shorter than four to seven days is difficult
to decide from the present data. Notably, many PMS
patients that we have treated with clomipramine in the
premenstrual phase claim that a beneficial effect may
be experienced withinless than 24 hours from drug in-
take provided that a dose of at least 25 mg is taken as
starting dose; however, to exclude the placebo factor
this impression has to be confirmed in a placebo-con-
trolled trial. Interestingly, according to a previous re-
port by Brezinski and coworkers (1990), the serotonin-
releasing agent fenfluramine also reduces premenstrual
depression and carbohydrate craving when admini-
stered intermittently during luteal phases only. Also,
arecent case report supports that fluoxetine has a very
short onset of action when used for the treatment of
premenstrual complaints (Daamen and Brown 1992).

The difference in time lag when using clomipramine
for PMS on the one hand, and for depression, panic
disorder, and OCD on the other, may lead to the sug-
gestion that different modes of actions are involved
when using the drug for the different conditions. Al-
ternatively, and perhaps more likely, the serotonin re-
uptake inhibition may always be the primary mode of
action for clomipramine; however, some conditions
may require a longer period of increased serotonergic
activity before symptoms are remitted than others. The
possibility that certain symptoms are likely to respond
more quickly to antidepressants than others, regard-
less of the underlying condition, should also be con-
sidered. Irritability is one of the symptoms of PMS that
responds quickly and dramatically to treatment with
clomipramine; in depressed patients, hostility has re-
cently been shown to respond more rapidly to anti-
depressants than do other features of the depressive
syndrome (Katz et al. 1991).

The dosage required when using clomipramine
(and probably also other serotonin reuptake inhibitors)
also differs markedly depending on the condition that
is to be treated. Thus, whereas 150 mg is usually recom-
mended as a daily dosage for the treatment of depres-
sion, even higher doses are oftenrequired for the treat-
ment of OCD. In contrast, both panic disorder (Gloger
et al. 1981; Modigh et al. 1989) and PMS (Eriksson et
al. 1990; Sundblad et al. 1992; present trial) usually re-
spond to considerably lower doses (i.e., 25 to 75 mg
perday). As would be expected from the drug regimen
applied, plasma concentrations of clomipramine and
its metabolite desmethylclomipramine were low as com-
pared to the concentrations normally recommended for
the treatment of depression.

Because no group given continuous medication
with clomipramine was included in the present trial,
it is not possible to conclude whether clomipramine
given intermittently in the luteal phase only is as effec-
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tive as clomipramine given every day of the cycle. A
comparison of the outcome of this trial and that of our
earlier study on clomipramine given throughout the cy-
cle (Sundblad et al. 1992) indicates that continuous
medication is in fact somewhat more effective than is
intermittent treatment. Thus, the symptom reduction
in percent of the ratings during the reference cycles was
slightly higher in the trial using continuous medication
(80% versus 70%). When comparing the two different
trials, however, it should be noted that the patients
reached somewhathigher mean doses of clomipramine
in the trial using continuous medication.

In our experience, women with PMS, like patients
with panic disorder (Modigh et al. 1992), are more sen-
sitive to the side effects of clomipramine, such as sweat-
ing, dry mouth, and sexual impairment, than are de-
pressed patients. For this reason, the possibility that
drug treatment can be restricted to the luteal phase and
still be effective against PMS is of obvious practical im-
portance, especially for women with premenstrual com-
plaints lasting for less than 1 week before the menstru-
ation. On the other hand, for patients with symptoms
of PMS starting around ovulation and terminating a
few days after the menstrual bleeding has started, the
symptom-free interval may be so short that a tapering
of the medication is not meaningful. Also, it should be
pointed out that forsome patients, continuous adminis-
tration of clomipramine over the entire menstrual cy-
cle may be associated with milder side effects than in-
termittent administration. Thus, sometimes the most
cumbersome unwanted effects of clomipramine are
those appearing during the first days of treatment only
to fade and vanish after a few days or weeks of drug
administration. When using intermittent administra-
tion of clomipramine, in some patients this syndrome
may reappear every time the patient starts the medica-
tion, that is, once every menstrual cycle; in contrast,
when clomipramine treatment is chronic these symp-
toms are usually a problem only during the first treat-
ment cycle. Notably, the number of drop outs due to
side effects was larger in the present trial than in our
previous study of clomipramine in PMS (Sundblad et
al. 1992), probably due to the fact that the escalation
of dose was faster and that initial side effects in some
patients reappeared for every new treatment period.
Needless to say, like in most drug trials using tricyclic
antidepressant drugs, it cannot be excluded that the oc-
currence of side effects to some extent may have re-
duced the blindness on the part of the participants.

A third treatment strategy that we have success-
fully applied openly in alarge number of PMS patients
is the following. A very low dose of clomipramine (5
to 10 mg) is taken daily throughout the menstrual cy-
cle; in the beginning of the luteal phase, the patient in-
creases the dosage to a maximal dose of 25 to 75 mg,
and when the menstrualbleeding starts the medication
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is again tapered to the low maintenance dose. With this
regimen, the reappearance of initial side effects is
avoided, other side effects are minimized (especially
during the follicular phase), and an impressive efficay
is achieved (C. Sundblad and E. Eriksson, unpublished
observation). Also, the possibility that an intermittent
administration is rendered more effective if preceded
by a few cycles of continuous medication should be
taken into consideration (C. Sundblad and E. Eriksson,
unpublished observation).

In conclusion, the presenttrial demonstrates a shot
onset of action when using clomipramine for the treat-
ment of PMS. We suggest that when clomipramineis
used for this indication, the drug regimen should be
individualized; thus, for some subjects continuous
medication is preferable, whereas for others intermit-
tent treatment appears much more acceptable.
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