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Abstract

Background: Recent psychiatric literature, while indicating a high incidence of postpartum depression, contains a few
clinical reports which support our observations that women with episodic bipolar disorder often remain well without
treatment during pregnancy. Our retrospective study statistically examines the clinical course of 28 women with RDC typical
bipolar disorder, type |, who became pregnant prior to receiving successful lithium prophylaxis. Methods: We derived all
data from the International Group for the Study of Lithium-treated Patients (IGSLI) database of excellent lithium responders.
Data were compared both intraindividually, using data from three 9-month periods — immediately prior to pregnancy,
pregnancy and postpartum — and interindividually, using never-pregnant women as controls. Results: Intraindividual data
show that women with typical bipolar disorder, type I, experience significantly fewer and shorter recurrences during
pregnancy than either before or after. Interindividual comparisons indicate that the recurrence risk during pregnancy is
markedly lower than the clinical course would predict. Moreover, the few recurrences observed during pregnancy all took
place in the last 5 weeks. Limitations: Limiting cases to lithium responsive patients could have reduced heterogeneity and
perhaps generalizability. Conclusions: The findings, nonetheless, indicate a marked improvement of the clinical course of
typical bipolar disorder, type I, lithium-responsive, during pregnancy. Exploring the underlying protective mechanisms may
lead to new understanding of the pathophysiology of mood disorders and to new approaches to treatment and prevention.
0 2000 Elsevier Science BV. All rights reserved.
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1. Introduction

A mgjor focus of the literature on pregnancy and
bipolar disorder to date has been the safety of mood
stabilizing medication during pregnancy and lacta-
tion (e.g. Schou et al., 1973; Weinstein, 1976; Linden
and Rich, 1983; Stewart et al., 1991; Verdoux et a.,
1994; Altshuler et al., 1996; Schou, 1998). In recent
years, women with bipolar disorder have usually
been advised to refrain from taking lithium during
the first trimester of pregnancy and to resume it in
the second trimester (Cohen et al., 1988; Schou,
1990). Yet, a few reports (Paffenbarger and McCabe,
1966; Targum et al., 1979; Kumar, 1982; Paffen-
barger, 1982; Spielvogel and Wile, 1986; Kastrup et
al., 1989; Lier et al., 1989; Sharma and Persad, 1995;
Sharmaet al., 1997) suggest that women with certain
mood disorders remain well without treatment during
their whole pregnancy. These findings are not gener-
aly accepted, mainly because psychiatric disorders
during pregnancy have not been studied adequately
(Brockington, 1982, 1998; Leibenluft, 1996). We
have also observed in clinical practice that women
with typical bipolar mood disorder who did not
follow the usual recommendation and did not resume
lithium, remained in most cases well during the 9
months of pregnancy, despite a history of frequent
recurrences.

Aside from this handful of studies of beneficia
aspects of pregnancy, psychiatric literature over-
whelmingly concentrates on the high incidence
(10%) of postpartum depression (e.g. Kendell et al.,
1987; Parry, 1989), although one recent study finds
the incidence possibly exaggerated (Terp and Mor-
tensen, 1998). There are also a few reports of the
worsening during pregnancy of some psychiatric
disorders, for example, neurotic depressions and
schizophrenias (Kumar, 1982; Spielvogel and Wile,
1986; Altshuler and Szuba, 1994; Kitamura et al.,
1996). Until now, no study has tested the hypothesis
of lower affective morbidity during pregnancy in a
homogeneous subgroup of sufficient size. Yet, if
pregnancy affords protection against typical bipolar
disorder, and if pregnancy affects bipolar disorder
differently from other mental illnesses, then the
underlying mechanisms must have some specific
features. Exploring these protective mechanisms may
lead to new understanding of the pathophysiology of

mood disorders and to new approaches to treatment
and prevention. Our study investigates systematically
this putative ‘protective effect’ in women with
typical bipolar disorder.

2. Methods
2.1. Qubjects

The literature indicates that the effect of preg-
nancy may differ according to psychiatric diagnosis.
Mood disorders is a fairly broad diagnostic category
and affects a heterogeneous population. Unless in-
vestigation focuses on a well-defined subgroup, the
heterogeneity may obscure research findings. To
insure that we investigated a relatively homogeneous
group of women with typical bipolar disorders, we
included in this study only patients who suffered
from a recurring RDC bipolar disorder, type I, and
who later responded well to lithium prophylaxis.

The subjects for this study were selected from a
cohort of 162 bipolar patients followed by the
International Group for the Study of Lithium-treated
Patients (IGSLI) in research clinics in Austria,
Canada, the Czech Republic, Denmark, Germany,
and Sweden. All subjects were interviewed using
SADSL semistructured interviews (Endicott and
Spitzer, 1978) and diagnosed according to Research
Diagnostic Criteria (RDC) (Spitzer et al., 1978). In
addition to a diagnosis of bipolar illness, all subjects
met criteria for definite prophylactic response to
lithium as described previously (Grof et al., 1994;
Turecki et a., 1998). During adequate lithium pro-
phylaxis, there were no concomitant medications
administered, with the exception of hypnotics.

The IGSLI database, developed during the last
decade, contains observations on excellent lithium
responders which we have systematically collected
for biological studies. It contains, among other
information, data on the onset, duration, and type of
recurrences, and on the probands' children.

The research subjects drawn from the IGSLI
database for the current study (excellent responders,
female) were comprised of 85 women, half from
North America (42 Canadians) and half from Europe
(43 from Germany, the Czech Republic, and
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Sweden). These women have been followed in
specialized mood disorder clinics for a number of
years, and details about their clinical course and their
children have been thoroughly documented in long-
term research studies. Their average age at the onset
of illness was 28.4+10.8 years. Their average age at
the last follow-up was 55+14.2 years. The average
age of onset of BD was 27.6+9.9 years. The
probands had a high recurrence risk as evidenced by
a high number of illness episodes prior to lithium
treatment (8.2+10.1), and they had been fully
stabilized on lithium monotherapy for 14.4+6.8
years. To further ensure reliability of the diagnoses
and uniform determination of the lithium response,
al case histories and records were reviewed by a
single senior clinical investigator (PG). Almost all
women (94%), excepting those in Sweden, in 1996—
1997 were also reinterviewed by him. Full consensus
on diagnoses was achieved, due to the fact that this
international group has collaborated very closely for
nearly a decade.

A large proportion (39%) of the 85 women (n =
33) remained childless, which reduced the size of the
sample directly relevant for the hypothesis. The
remaining 52 women had a total of 112 pregnancies,
for afertility rate of 2.2. Of these 52 women, 24 had
their pregnancies before the onset of affective dis-
orders and therefore contributed no information to
this study, because presumably they were not at risk
for affective illness during their pregnancies.

The remaining 28 women (17 from Canada, 11
from Europe) had their pregnancies (a total of 56)
after the onset of affective disorder, and thus pro-
vided information relevant for testing our hypothesis.
The age at onset of their illness was 21.8+5.6 years.
They experienced 9.5+12.1 episodes of illness be-
fore being treated with lithium prophylaxis. Fifteen
women had more than one pregnancy, but for
statistical analysis only the first pregnancy was
counted. All pregnancies included in this retrospec-
tive study took place before the women received
systematic lithium prophylaxis. The women received
medications for their acute episodes, which on five
occasions included acute lithium administration, but
no maintenance treatment. The medications were
discontinued long before pregnancies. None of the
women took lithium during pregnancy while well,
but four women took lithium when they reex-

perienced depression towards the end of their preg-
nancy.

Mental health professionals did not provide advice
about the timing of pregnancy. However, we have no
information as to whether any of the women planned
the timing of her pregnancy based on her own
observations of the clinical course of her illness.
Similarly, the database contains no reliable infor-
mation about their breast-feeding. Women included
in this study were also part of larger genetic studies
of lithium-responsive bipolar illness (e.g. Turecki et
al., 1996, 1998; Alda, 1999).

2.2. Comparisons

Investigating affective morbidity in pregnancy
poses particular challenges. Because the investigator
cannot randomize the research subjects, it is not
possible to test experimentaly the hypothesis about
the safeguarding effect of pregnancy. The expected
freqguency and duration of episodes of affective
disorder must be estimated, yet there is no generally
accepted methodology for obtaining control valuesin
the absence of randomization. Under the circum-
stances, we decided to employ intraindividual and
interindividual comparisons in paralel. We hypoth-
esized that these women would experience the
highest affective morbidity during the postpartum
period, and the lowest during pregnancy.

2.2.1. Intraindividual comparison

For each woman, the number and duration of
episodes of affective illness were determined for the
9 months preceding pregnancy, during pregnancy,
and for 9 months postpartum. The Wilcoxon test was
employed to compare the durations of recurrence. To
test the difference in episode frequency, we em-
ployed the McNemar test.

222 Interindividual comparison

From the total sample of 85, the 33 childless
women served as a comparison group. Based on the
frequency and duration of episodes of illness preced-
ing lithium prophylaxis, the risk of recurrences and
their duration was estimated for an average 9-month
period between the onset of illness and the beginning
of long-term treatment. We hypothesized that the
observed frequency and duration of recurrences
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during pregnancy would be lower than the expected
morbidity.

3. Results
3.1. Affective morbidity during pregnancy

31.1. Intraindividual comparison

The duration of episodes postpartum was sig-
nificantly longer than for episodes both before and
during pregnancy. More importantly, the duration of
episodes before pregnancy was significantly longer
than those during pregnancy (Table 1).

The number of episodes postpartum was signifi-
cantly higher than the number of episodes during
both comparative periods, as one would expect.
Again, more importantly, the number of episodes per
9-month period prior to pregnancy was significantly
higher than during pregnancy (Table 2).

31.2 Interindividual comparison

During pregnancy, the group of 28 women ex-
perienced only one-fourth the expected number of

Table 1

episodes and one-eighth the expected length of
episodes. Their course of illness prior to pregnancy,
in terms of the number and duration of recurrences,
was not different from the course of non-pregnant
women during the same length of illness, while the
number of postpartum episodes was markedly higher
than expected (Fig. 1).

3.2, Prepartum morbidity

Of the 28 women, four had a recurrence of
depression during pregnancy, al during the last 5
weeks before delivery. In addition, one woman,
interviewed during the 34th week of pregnancy,
appeared anxious and preoccupied about a possible
relapse, but not clinically depressed. She had ex-
perienced no mood problems during her previous
pregnancy, but during postpartum had encountered
an intense depression. Out of fear of recurrence, she
resumed medication on her own initiative, during her
34th week. We have counted her as having ex-
perienced a recurrence as well, for the purpose of
this study.

Intraindividual comparison: duration of recurrences (N = 28; Mann-Whitney U-test)

During pregnancy (mean 0.9 weeks) vs. Before pregnancy (mean 6.1 weeks)

U=548, p iess than .01

During pregnancy (mean 0.9 weeks) vs. Postpartum (mean 12.2 weeks)

U=611, p less than .001
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U=468, nonsignificant
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Table 2

Intraindividual comparison: change in the frequency of recurrences (N = 28; McNemar test for the significance of changes)
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Fig. 1. Comparison of affective morbidity.

3.3 Postpartum morbidity

Twenty-five percent of women experienced post-
partum episodes, most of them once, with a maxi-
mum of four times. We anticipated postpartum
recurrences in 20-25% of patients (Miller, 1999).

The mean age at these episodes was 26.3 years, and
they lasted 3.5 months on the average. Forty-two
percent of these episodes were manic in character.

4. Discussion
4.1. Interpretation

The results of this study indicate that women
suffering from typical, lithium-responsive bipolar
disorder, type I, experience markedly fewer abnor-
mal moods during pregnancy, in terms of both
freqguency and duration of recurrences. There is
ample evidence that bipolar disorder, type I, differs
from both bipolar Il and rapid cycling bipolar
disorder in major clinical characteristics, including
gender differences (Goodwin and Jamison, 1990).
Limiting the selection to lithium prophylaxis-respon-
sive patients reduces heterogeneity of the sample
(Grof et a., 1994). That we selected only these
patients reduced the heterogeneity of the group but
also limits generalizability. To achieve that, we have
now initiated a more comprehensive, international,
collaborative study.
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To investigate the effect of pregnancy on the
selected patients, we had to turn to observations on
clinical course gathered in the past. The impact of
pregnancy on the natural history of illness is nowa-
days difficult to evaluate because women with
bipolar illness are placed on long-term, modifying
treatments quite early on in the course of illness.
Therefore, their particular recurrence risk and the
impact of pregnancy are hard to estimate.

The ‘mirror method’” we employed for intrain-
dividual comparison has been demonstrated as valid
for investigations of the clinical course (Angst et al.,
1969; Isaksson et al., 1969), although its application
specificaly to the effect of pregnancy raises some
questions. Women suffering from a recurrent affec-
tive disorder may tend to plan a pregnancy when
they have been stable for some time. It may be asked
if the findings do not simply indicate that these
women exhibited a low recurrence risk at this time
period, independent of pregnancy. We feel that thisis
unlikely, as the group had a high affective morbidity
both pre-pregnancy and postpartum. Out of 28
women, seven (25%) experienced postpartum epi-
sodes. In the total sample, the number of women
with postpartum depression was 16 out of 85 (19%),
or close to double the rate for women in the general
population. In the absence of a matched control, the
average morbidity rate of nonpregnant women served
as an approximation for interindividual comparison.
The figures do support, but cannot prove, the hypoth-
€sis.

The observation that all five women who became
ill during pregnancy did so during the last 5 weeks of
pregnancy supports earlier reports of ‘prepartum
psychosis by Paffenbarger and McCabe (1966) and
Brockington et al. (1990). The unknown process that
initiates postpartum affective disorder may actualy
start, in some cases, during the last weeks of
pregnancy. Viewed another way, it is possible that
the mechanism safeguarding against recurrences of
bipolar illness normally functions until delivery but
may, at times, diminish or stop in the final weeks of
pregnancy.

Although a number of explanations have been
advanced for high postpartum morbidity, no plaus-
ible theory has been formulated as yet. Most current
speculations revolve around the impact of a dramatic
drop in the concentration of several hormones which

takes place perinatally. Recently, NIMH researchers
(Chrousos, 1995; Magiakou et a., 1996) reported a
large fall of CRH (corticotrophin releasing hormone)
concentration in those women who experienced
postpartum ‘blues or depression. Abnormal CRH
function has also become one of the favored explana-
tions of the genesis of depression (e.g. Modell et al.,
1998).

4.2 Implications for management

The finding that pregnancy protects women from
episodes of typical bipolar disorder, type I, has
important implications for the care of women at risk
for recurrences. Advice to women who have a
history of affective illness and consider a pregnancy
has been changing during recent decades. A number
of women previously hospitalized for bipolar illness
told us that, in the 1950s and 1960s, they were often
advised by physicians to avoid pregnancy (because
of the perceived likelihood of passing on a ge
netically-transmitted disease which had no effective
treatment), and, in fact, many did remain childless.
In the early 1970s, the prophylactic value of lithium
salts was accepted, and the earlier recommendation
to avoid pregnancy was replaced by the advice to
avoid lithium during the first trimester. During the
second trimester, lithium treatment was usually
resumed, and the dosage increased in paralel with
the accelerating glomerular filtration.

If our findings are replicated, it would be reason-
able to recommend that pregnant women with previ-
ous recurrences of typical bipolar disorder, type I,
suspend psychotropic medication until the last 6
weeks of pregnancy, and that they be monitored
closely during those final weeks. Observations from
other studies (e.g. Stewart et al., 1991; Cohen et d.,
1995), as well as our own, would strongly support
the recommendation to resume preventative medica-
tion in the final weeks of pregnancy or early
postpartum, however.

4.3. Implications for research

This study suggests that powerful natural mecha-
nisms preventing the recurrence of typical, lithium-
responsive bipolar disorder, type I, may be at work
during pregnancy. There is an emerging body of
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observation which suggests that the placental pro-
duction of hormones and peptides may be one of the
important factors involved (e.g. Turnbull et al., 1974;
Field, 1984). The placenta is an established, rich
source of substances, such as corticotrophin releasing
hormone (Tsigos and Chrousos, 1994), which have a
potential effect on mood regulation in the central
nervous system. The possible protective effect of
CRH, which increases dramatically during pregnancy
due to its production by the placenta as well as by
the hypothalamus, and which is involved in the
regulation of the onset of labor, is worth investigat-
ing carefully. Very low CRH values have been
observed in women who experienced postpartum
mood changes and a hypothesis formulated that, in
such women, the hypothalamus adjusts poorly to the
dramatic drop in CRH after delivery when placental
CRH is no longer available (Chrousos, 1995; Dorn
and Chrousos, 1997). The production of placental
hormones (Smith et al., 1990) normally increases
steadily during pregnancy, but if it occasionally
lessens during the last weeks before delivery, this
might explain the puzzling prepartum mood dis-
orders that have been observed.

Changes in various neurohormones and neuro-
peptides might also play a protective role during
pregnancy. These include CRH, ACTH, cortisol,
progesterone and progesterone metabolites, es-
trogens, TSH, and prolactin. As previous work in
typical bipolar disorders has identified neuroendoc-
rine changes compatible with abnormalities of
serotonin and endorphin function, we intend to focus
particularly on these areas.

This search for biological explanations should be
carried out in conjunction with research into the
important psychological, psychosocial, and dietary
changes which often occur during pregnancy and
which might aso contribute to fewer abnormal
moods. It is not possible to investigate these im-
portant factors adequately in retrospect, but we are
now looking into their impact in a prospective study
of pregnant bipolar women. At this point, there is,
however, no evidence that these changes have a
differential impact on primary mood disorders and
other psychiatric disorders.

Further support for our hypothesis would stimulate
new multidisciplinary research to clarify the protec-
tive mechanisms involved. Such investigations could

aso clarify the differentiating physiological features
of typical bipolar disorders. Most importantly, such
research may lead to the discovery of new, natural,
prophylactic agents.

Acknowledgements

This research was supported in part by the Stanley
Foundation Scholars Program. We are grateful to the
members of the IGSLI (International Group for the
Study of Lithium-treated Patients): Drs. B. Ahrens
and B. Muller-Oerlinghausen of the Department of
Psychiatry, Benjamin Franklin University, Berlin,
Germany; Drs. P. Zvolsky, M. Dvorakova, and E.
Libigerova of the Department of Psychiatry, Charles
University, Czech Republic; Drs. M. Schou, P
Vestergaard, RW. Licht, and N.A. Rasmussen of the
Department of Psychiatry, Aarhus University, Den-
mark; and Drs. C. Schumann and K. Thau, Depart-
ment of Psychiatry, University of Vienna, Austria,
for their valuable assistance in data collection. In
addition, we have benefited from lively dialogue
with other members of the University of Ottawa
Pregnancy and Mood Disorders Multidisciplinary
Research Group, in particular Drs. Carl Nimrod,
William Gib, and Rene Louise France, as well as
Linda MacNutt of the University of New Brunswick.

References

Alda, M., 1999. Pharmacogenetics of lithium response in bipolar
disorder. J. Psychiatry Neurosci. 24, 154—158.

Altshuler, L.L., Szuba, M.P, 1994. Course of psychiatric disorders
in pregnancy. Neurol. Clin. 12 (3), 613-635.

Altshuler, L.L., Cohen, L., Szuba, M.P, Burt, V.K., Gitlin, M.,
Mintz, J., 1996. Pharmacological management of psychiatric
illness during pregnancy: dilemmas and guidelines. Am. J.
Psychiatry 153 (5), 1592—-1606.

Angst, J., Dittrich, Z., Grof, P, 1969. Course of affective
psychoses and its modification by prophylactic treatments.
Pharmacopsychiatry 2, 1-11.

Brockington, I.F., 1982. In: Motherhood and Menta Iliness,
Academic Press, London, pp. vii—viii.

Brockington, 1.F., 1998. Motherhood and Mental Iliness, Oxford
University Press, Oxford.

Brockington, I.F., Oates, M., Rose, G., 1990. Prepartum psycho-
sis. J. Affect. Disord. 19, 31-35.



38 P. Grof et al. / Journal of Affective Disorders 61 (2000) 31-39

Chrousos, G., 1995. Baby blues. Discover, 20, December.

Cohen, L.S., Rosenbaum, J.F., Heller, V.L., 1988. Prescribing
lithium for pregnant women. Am. J. Psychiatry 145 (6), 772—
773.

Cohen, L.S, Sichel, D.A., Robertson, L.M., Heckscher, E.,
Rosenbaum, J.F., 1995. Post-partum prophylaxis for women
with bipolar disorder. Am. J. Psychiatry 152, 1641-1645.

Dorn, L.D., Chrousos, G.P, 1997. The neurobiology of stress:
understanding regulation of affect during female biological
transitions. Semin. Reprod. Endocrinol. 15 (1), 19-35.

Endicott, J., Spitzer, R.L., 1978. A diagnostic interview: the
schedule for affective disorders and schizophrenia. Arch. Gen.
Psychiatry 35, 837-844.

Field, M., 1984. Placentophagy. Midwives Chronicle 97 (1162),
375-376.

Goodwin, F.K., Jamison, K.R., 1990. Manic-Depressive IlIness,
Oxford University Press, New York.

Grof, P, Alda, M., Grof, E., Zvolsky, P, Walsh, M., 1994. Lithium
response and genetics of affective disorders. J. Affect. Disord.
32, 88-95.

Isaksson, A., Ottosson, J.O., Perris, C., 1969. Methodologische
aspekte der forschung ueber prophylaktische behandlung bel
affektiven psychosen. In: Hippius, H., Selbach, H. (Eds.), Das
Depressive Syndrom, Urban and Schwarzenberg, pp. 561-574.

Kastrup, M., Lier, L., Rafaelsen, O.J., 1989. Psychiatric illness in
relation to pregnancy and childbirth. |: Methodological consid-
erations. Nord. Psykiatr. Tidsskr. 43, 531-534.

Kendell, R.E., Chamers, J.C., Platz, C., 1987. Epidemiology of
puerperal psychoses. Br. J. Psychiatry 150, 662—673.

Kitamura, T., Seguaro, M., Saguaro, K., Today, M.A., Shiga, S.,
1996. Psychosocia study of depression in early pregnancy. Br.
J. Psychiatry 168 (6), 732—738.

Kumar, R., 1982. Neurotic disorders. In: Brockington, I.F.,
Kumar, R. (Eds), Motherhood and Mental Iliness, Academic
Press, London, pp. 89-101.

Leibenluft, E., 1996. Women with bipolar illness: clinica and
research issues. Am. J. Psychiatry 153 (2), 163-173.

Lier, L., Kastrup, M., Rafaelsen, O.J., 1989. Psychiatric illness in
relation to childbirth and pregnancy. II. Diagnostic profiles,
psychosocia and perinatal aspects. Nord. Psykiatr. Tidsskr. 43,
535-542.

Linden, S., Rich, C.L., 1983. The use of lithium during pregnancy
and lactation. J. Clin. Psychiatry 44 (10), 358—361.

Magiakou, M.-A., Mastorakos, G., Rabin, D., Dubbert, B., Gold,
PW., Chrousos, G.P, 1996. Hypothalamic corticotropin-releas-
ing hormone suppression during the postpartum period: impli-
cations for the increase in psychiatric manifestations at this
time. J. Clin. Endocrinol. Metab. 81 (5), 1912-1917.

Miller, L.J., 1999. Psychiatric disorders in pregnancy. In: Stewart,
D.E., Stotland, N.L. (Eds.), Psychological Aspects of Women’'s
Health Care, American Psychiatric Press, Washington.

Modell, S., Lauer, C.J.,, Schreiber, W., Huber, J., Krieg, J.-C.,
Holsboer, F., 1998. Hormonal response pattern in the combined
DEX-CRH test is stable over time in subjects at high familial
risk for affective disorders. Neuropsychopharmacology 18 (4),
253-262.

Paffenbarger, R.S., 1982. Epidemiological aspects of mental
illness associated with childbearing. In: Brockington, I.F.,
Kumar, R. (Eds.), Motherhood and Mental Iliness, Academic
Press, London, pp. 19-33.

Paffenbarger, R.S., McCabe, L.J., 1966. The effect of obstetric
and perinatal events on risk of mental illness in women of
childbearing age. Am. J. Public Health 56, 400—407.

Parry, B.L., 1989. Reproductive factors affecting the course of
affective illness in women. Psychiatr. Clin. North Am. 12 (1),
207-220.

Schou, M., 1990. Lithium treatment during pregnancy, delivery,
and lactation: an update. J. Clin. Psychiatry 51 (10), 410-413.

Schou, M., 1998. Treating recurrent affective disorders during and
after pregnancy. Drug Safety 18 (2), 143-152.

Schou, M., Goldfield, M.D., Weinstein, M.R., Villeneuve, A.,
1973. Lithium and pregnancy. |. Report from the register of
lithium babies. Br. Med. J. 2, 135-136.

Sharma, V., Persad, E., 1995. Effect of pregnancy on three patients
with bipolar disorder. Ann. Clin. Psychiatry 7 (1), 39-42.
Sharma, V., Kueneman, K., Byayana, B., Mattar, P, Persad, E.,
1997. The effect of pregnancy on the course of bipolar
disorder. In: Canadian Psychiatric Association, 47th Annual

Meeting, pp. 88—89, Abstract.

Smith, R, Cubis, J., Brinsmead, M., Lewin, T., Singh, B., Owens,
P, Chan, E.C., Hall, C., Adler, R., Lovelock, M., 1990. Mood
changes, obstetric experience and alterations in plasma cortisol,
beta-endorphin and corticotrophin releasing hormone during
pregnancy and the puerperium. J. Psychosom. Res. 34 (1),
53-69.

Spielvogel, A., Wile, J., 1986. Treatment of the psychotic pregnant
patient. Psychosomatics 27 (7), 487—-492.

Spitzer, R.L., Endicott, J., Robins, E., 1978. Research diagnostic
criteriac rationale and reliability. Arch. Gen. Psychiatry 35,
773-782.

Stewart, D.E., Klompenhouwer, JL., Kendal, R.E., van Hulst,
A.M., 1991. Prophylactic lithium in puerperal psychosis. Br. J.
Psychiatry 158, 393-397.

Targum, S.D., Davenport, Y.B., Webster, M.J., 1979. Postpartum
mania in bipolar manic-depressive patients withdrawn from
lithium carbonate. J. Nerv. Ment. Dis. 167 (9), 572-574.

Terp, I.M., Mortensen, PB., 1998. Post-partum psychoses. Clini-
ca diagnoses and relative risk of admission after parturition.
Br. J. Psychiatry 172, 521-528.

Tsigos, C., Chrousos, G.P, 1994. Physiology of the hypothalamic-
pituitary-adrenal axis in health and dysregulation in psychiatric
and autoimmune disorders. Psychiatr. Clin. North Am. 23 (3),
451-466.

Turecki, G., Alda, M., Grof, P, Grof, E., Martin, R., Cavazzoni,
P, Duffy, A., Maciel, P, Rouleau, G., 1996. No association
between chromosome 18 markers and lithium responsive
affective disorders. Psychiatry Res. 63, 17-23.

Turecki, G., Grof, P, Cavazzoni, P, Duffy, A., Grof, E., Ahrens,
B., 1998. Preliminary evidence for a role of phospholipase
C-gamma 1 in the pathogenesis of bipolar disorder. Mol.
Psychiatry 3, 534-538.

Turnbull, A.C., Patten, PT., Flint, A.RPF., Keirse, M.J., Jeremy,



P. Grof et al. / Journal of Affective Disorders 61 (2000) 31-39 39

JY., Anderson, A.B., 1974. Significant fall in progesterone and depressive disorder, pregnancy, and psychotropic treatment.
rise in oestradiol levels in human peripheral plasma before Contracept. Fertil. Sex. 22 (11), 709-713, In French.
onset of labor. Lancet 1 (7848), 101-103. Weinstein, M.R., 1976. The international register of lithium

Verdoux, H., Mury, M., Sutter, A.L., Bourgeois, M., 1994. Manic babies. Drug Inform. J. 10, 94-101.



