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Background: This article is a selective review
and synthesis of relevant research findings from
genetic studies of. major. mood disorders and the
application of these to clinical practice.

Method: The article discusses the application
of genetic research findings in'major mood disor-
ders, including epidemiologiciand family study
risk estimates, risk modifiers, and the'concepts
of etiologic and phenotypic heterogeneity; to 3
clinical domains: risk counseling, diagnosis;
and treatment prediction.

Results: Epidemiologic and family studies
have provided general risk estimates useful in
counseling mood-disordered patients and their
relatives. A complete and accurate family pedi-
gree provides more individualized risk estimates
for specific cases and is useful in identifying the
phenotypic spectrum of the disorder being trans-
mitted in the family. Both proband course param-
eters and familial loading for psychiatric illnesses
may be relevant for the prediction of treatment
response. However, the hypothesis of inherited
pharmacol ogic selectivity remains to be proven.

Conclusion: Genetic studies of mood disor-
ders have not yet provided conclusive evidence
of specific susceptibility genes or their pattern
of inheritance. However, they have generated
information that is useful to clinical practice.
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ecognizing that mood disorders are complex

illnesses with multifactorial determinants, there
is substantial evidence that genetic factors play a signifi-
cant role. Accumul ating data from family, twin, and adop-
tion studies' and more recently from molecular genetic
studies® suggest that genes play acritical rolein the mani-
festation of bipolar disorders. Major depressive disorders
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represent a more heterogeneous group, with a varying
degree of genetic risk.

The recognition that part of the vulnerability to affec-
tive disordersisinherited enables the identification of in-
dividuas at risk, thereby facilitating early diagnosis and
treatment. At the same time, there is a need to counsel pa-
tients and their relatives about the risk of developing af-
fective disorders. Although we still do not understand the
specific genetic determinants of mood disorders, genetic
studies have provided alarge body of information that can
be helpful in caring for patients and their families. The
purpose of this article is to selectively review the genetic
research findings in mood disorders relevant to clinical
practice in the following 3 domains: (1) risk estimation/
counseling, (2) diagnosis, and (3) prediction of treatment
response.

The starting point for working with genetically based
illnesses is the collection of family history and construc-
tion-of a complete and accurate family tree (pedigree). It
iscritical to systematically document the psychiatric sta-
tus.of each first-degree relative (parents, siblings, and
offspring). Expansion of the pedigree from this point de-
pends on'the question being asked and the quality (valid-
ity and reliability) of the information available. In re-
search settings, often”the family tree is expanded to
include all first-degreetrélatives of affected members,*
while information on the first-degree relatives of the in-
dex patient is often sufficientforclinical purposes.

Generdly, it is easier to determine the presence of a
psychiatric illness in arelative than'to establish a specific
diagnosis if there is only indirect information to rely on.
In genetic studies, where diagnostic accuracy-in relatives
is paramount, it is preferable to interview all available
relatives face to face or obtain information from multiple
informants when a direct interview is not possible. In
clinical practice, exhaustive family interviews are usually
not practical. However, the addition of another family in-
formant substantially increases the sensitivity of diagnos-
ing mood disorders in family members.® To further in-
crease the informativeness of family history, each relative
should be discussed individually in terms of psychiatric
symptoms, clinical course, degree of incapacity, treatment
intervention, and associated response. General questions
such as“Does anyonein the family suffer from mental ill-
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ness’ arelesslikely toyield reliableinformation at alevel
of detail that will be useful.

RISK COUNSELING

Patients and their relatives increasingly want to be in-
formed of the risks to their children, as they learn more
about the importance of genetic factors in mood disor-
ders. Moreover, families with several affected members
seek genetic-counseling particularly often. Thus, psychia-
trists need to become more knowledgeabl e about morbid-
ity risk estimation. M orbidity risks can be assessed on the
basis of different. sources of information: (1) risk esti-
mates based on family studies and (2) individualized risk
estimates for a specific family.

Epidemiologic Studies

Population-based prevalence rates provide an impor-
tant background against which specificrisks derived from
family studies can be compared. Epidemiologic surveys
suggest that the lifetime prevalence of affective disorders
isquite high in the general population. While early epide-
miologic studies provided widely disparate risk estimates,
more recent epidemiologic studies, using. standardized
interviews and diagnostic criteria, have provided more
consistent and comparable results. In across-national col-
laborative study, the lifetime risk of a major depressive
episode ranged from 1.5% in Taiwan to 19% in Beirut:
The combined U.S. Epidemiologic Catchment Area
(ECA) study and a Canadian study reported lifetime rates
of 5.2% and 9.6%, respectively.®” Across all studies, the
lifetime rate of major depression was higher in women,
ranging from 1.6- to 3.1-fold.

The remaining variability in the risk estimates for ma-
jor depressive disorder despite standardized methods may
reflect difficulty gauging the threshold for diagnosis of a
clinically significant depressive episode together with the
high prevalence of affective symptomsin the population.?
Depressive symptoms are nonspecific. They represent a
number of underlying problems including normal grief,
dysphoria associated with other psychiatric disorders
(e.g., anxiety disorder, personality disorder), and avariety
of underlying medical illnesses. Moreover, large-scale
epidemiologic surveys are limited to self-report symp-
toms and do not take into account other information help-
ful in validating diagnoses such as clinical course, family
history, and treatment response.

The lifetime rate of bipolar disorder is more consistent
across studies. In the cross-national epidemiologic study,
rates of DSM-III bipolar disorder ranged from 0.3%
in Taiwan to 1.5% in Christchurch,® with the U.S. ECA
combined studies and the Canadian study reporting 0.9%
and 0.6%, respectively. In U.S. studies reporting on the
lifetime rate of bipolar Il disorder, the estimate is around
0.6%,>'° which agrees with other international surveys.
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There is increasing recognition that the phenotypic
spectrum of bipolar disorder iswider than current standard
diagnostic measures have allowed for. Specifically, there
are reports of clinically significant brief recurrent hypo-
mania and sporadic hypomania occurring in the general
population with an estimated lifetime prevalence ranging
from 3% to 6.5%.™ Similarly, there has been a case made
to broaden the bipolar spectrum to include depressed pa-
tients who experience hypomanic episodes shorter than
the 4-day DSM-1V criterion minimum (bipolar 11 1/2), hy-
pomania associated with antidepressant use (bipolar 111),
apremorbid history of hyperthymic temperament (bipolar
V), as well as patients from bipolar families with soft
bipolar symptoms including depressive, cyclothymic, or
hyperthymic temperaments.” It has been estimated that
the lifetime rate of this “soft” bipolar spectrum may be as
high as 5%."

Risk Estimates Based on Family Studies

Family studies of patients with a carefully diagnosed
affective illness have provided more reliable information
about theincreased risk for different classes of relatives™*°
by comparing them to relatives of normal controls. While
the absolute risks vary, al studies carried out with rigor-
ous methodology and standardized criteria have found a
several-fold increased risk of primary affective disorder in
thefirst-degreerelatives of probands (Table 1). Theriskis
greater for the relatives of bipolar probands as compared
to'unipolar probands.

All.risks we mention here refer to first-degree relatives
(sibling, parent, offspring). A relative of a patient with a
bipolar spectrum illness (bipolar I, bipolar 11, and schizo-
affective. disorders) has about a 20% lifetime risk of de-
veloping'some type of magjor affective disorder (assuming
the illness segregates’in one family line only)." When the
numbers of relatives-at risk are taken into account across
the cited studies (the weighted average risk), the risk for
relatives of bipolar patientsis 6:7% for bipolar and 12.5%
for unipolar disorder. The weighted average risk in rela-
tives of a unipolar patient is 1.9%for bipolar and 14.2%
for unipolar disorders. However, asthe estimates vary sig-
nificantly between studies, it may be more appropriate to
express the risk in ranges: relatives of a patient with bi-
polar disorder have about an 8- to 10-fold risk of bipolar
disorder and a 2- to 3-fold risk of unipolar disorder com-
pared to relatives of control subjects. Similarly, relatives
of aunipolar patient have a 1.5- to 2-fold risk of bipolar
disorder and a 3- to 4-fold risk of unipolar disorder.

It must be stressed that some relatives of bipolar pro-
bands may only ever manifest depressive episodes. Con-
sequently, bipolar patients tend to have relatives with
elevated rates for not only bipolar but also unipolar disor-
ders, while unipolar patients tend to have relatives with
elevated rates of unipolar disorders only. This observation
has strong support in both twin and family studies.®
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Table 1. Risk of Bipolar (BP) and Unipolar (UP) Disorder in
the First-Degree Relatives of Bipolar and Unipolar Probands®

Age- o
Corrected Morbidity
No. of Risk in %
Diagnostic Relativesat Bipolar Unipolar
Study Criteria Risk (BP/UP) Disorder Disorder
Bipolar disorder
Perris, 19666 Clinical 627 10.2 0.5
Angst and Perris, Clinical 290 37 11.2
1968
James and Chapman, Clinical 239 6.4 13.2
19757
Gershon et a; 1975  WUC 341/264 38 8.7
Tsuang et al, 1980° wucC 169 5.3 12.4
Angst et al, 1980%° ICD8 401 25 7.0
Baron et al, 1982 RDC 135 145 16.3
Gershon et al, 19825/ "“RDC 598/572 8.0 14.9
Weissman et al, 1984 «-RDC 508 9.3 14.3
Coryell et al, 1984% RDC 389 7.0 22.4
Fieveet al, 19842 RDC 1309 2.9 8.4
Riceet al, 1987%° RDC 838 10.6 24.3
Weighted average 6.7 125
Unipolar disorder
Perris, 19666 Clinical 684 0.3 6.4
Angst and Perris, Clinical 1527 0.3 51
1968
Gershonet a, 1975  WUC 96/77 2.1 14.3
Tsuang et al, 1980"° wucC 362 30 15.2
Angst et al, 1980%° ICD8 766 0.1 5.9
Baron et al, 1982 RDC 144 2:2 17:7
Gershon et al, 1982  RDC 138/133 29 16.6
Coryell et al, 1984% RDC 572 2.8 294
Fieveet al, 1984%* RDC 265 15 8.7
Riceet al, 1987%° RDC 1176 5.4 286
Weighted average 1.9 142
Normal controls
Gershon et al, 1975 518/411 0.2 0.7
Tsuang et al, 1980 345/345 0.3 75
Gershon et al, 1982%° 217/208 0.5 5.8
Weissman et al, 1984% 521 1.3 59
Weighted average 0.6 4.8

#Abbreviations: ICD8 = Internationa Classification of Diseases,
8th ed.; RDC = Research Diagnostic Criteria; WUC = Washington
University criteria

Severa explanations have been offered for this obser-
vation. Itislikely that a proportion of unipolar relatives of
bipolar probands are assessed early in their own course
of illness and have yet to manifest manic or hypomanic epi-
sodes—they are in fact latent bipolars. Alternatively,
unipolar and bipolar disorders may not be genetically dis-
tinct in al cases. Some unipolar relatives may represent
agenetic variant of the core bipolar phenotype segregating
in the family and/or have modifying genes preventing the
full phenotypic expression of the bipolar genotype. It has
been estimated that the proportion of depressed first-degree
relatives of abipolar proband who suffer from what is po-
tentially a bipolar disorder is about 70%.% Furthermore,
these depressions may be difficult to distinguish from other
genetically unrelated forms of depression. Thisobservation
has important treatment implications as these depressed
patients may be vulnerable to the effects of antidepressants
and their propensity to induce mania and/or rapid cycling.
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Individualized Risk Estimate

While an individualized aternative to risk estimation
is particularly useful, this approach can be combined
with general risk estimation using family studies to pro-
vide arange of morbidity risks to the relatives of the pa-
tient. Depending on the number of ill relatives in differ-
ent generations (the degree of loading), the risks in a
family can vary significantly (Appendix 1). Generaly
speaking, the more distant the relative is to the proband,
the lower therisk of developing theillness. However, this
general rule may not apply uniformly to pedigrees
with multiple affected members. The following are key
aspects of the pattern of inheritance of affective disorders
that should be taken into account in each individua
pedigree.

Lineality. It isimportant to determine whether the ill-
ness is passed through one side of the family only
(unilineal) or if members on both sides of the family are
affected (bilineal). Bilineality in bipolar disorder is com-
mon, especially when second-degree or more distant
relatives are considered.?” Such bilineality was not typi-
cally considered in family studies and therefore risk esti-
mates cited do not reflect strict unilineal transmission.
However, cases in which both parents were affected were
typically excluded. In the event that both parents are af -
fected, the risk to offspring is further elevated.® For ex-
ample, if both parents are affected with bipolar illness,
the risk of a primary affective illness in the offspring is
similar to the monozygotic (MZ) twin concordance rate
of about 70%. In comparison, if both parents have a pri-
mary unipolar illness, the risk of an affective illness in
offspring.would be around 50%.%

Risk-modifiers. In order to tailor the risk to the spe-
cific individual-in guestion, the contribution of certain
factors known to'modify the risk of developing an affec-
tive disorder can aso‘be taken into account. These risk
modifiers pertain both to'the patient and to the relatives
and include the pattern of transmission in the family, the
age of the proband at onset, and-the birth cohort and sex
of the relative.

1. Pattern of transmission. Primary affective illnesses
do not appear to follow simple Mendelian patterns of in-
heritance and may be due to several (oligegenic trans-
mission) rather than one major gene.*® However, certain
families seem to exhibit Mendelian-like patterns of in-
heritance, possibly reflecting either a single-gene variant
or the segregation of a specific contributing gene against
a uniform background of other common susceptibility
genes in the family. For example, in some families
roughly half of the members in each generation may be
affected, approximating an autosomal dominant pattern
of inheritance. In this case, the risk to offspring of an af-
fected parent would rise from 20% to 50% assuming
complete penetrance (all those with the “affected geno-
type” express the illness). However, the penetrance for
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affective disorders is known to be incomplete. Based on
the MZ twin concordance rate for primary affective dis-
orders, the penetrance can be estimated at about 65%.
The penetrance is higher for bipolar disorder (MZ con-
cordance rate of 70%) than for unipolar disorder (MZ
concordance rate of 50%).

2. Age at onset. Most family studies have reported a
strong association between the age at onset of affective
illness (bipolar and unipolar) in the proband and the risk
of illnessintherelatives, such that the earlier the onset of
illness in the patient, the higher the morbidity risk in the
relatives.”* This observation supports the hypothesis
that early onset may-be a clinical marker of amore severe
form (higher liability)of affective illness,* a model that
is seen in other genetically based diseases (e.g., breast
cancer). Although there is ajpaucity of reliable data asto
the specific magnitude of thisrisk, a recent comprehen-
sive review® concluded that the relatives of child pro-
bands clearly have a significantly elevated risk (up to
several fold) compared to relatives of patients with mood
disorder onset in adulthood. Alongside the-genetic en-
dowment, children of mood-disordered.parents also face
the stress associated with a parent’s illness. The.genetic
predisposition may interact with the psychasocial stress
and in that way result in an earlier onset.

3. Birth cohort. It is well recognized that there isan
increased risk of affective illness (bipolar and unipolar)
in more recently born generations.® This effect has been
tied to the “cohort” and “period” effects described in epi<
demiologic and referred samples of bipolar and unipolar
depressed patients.® It appears that the prevalence of af-
fective disorders has been increasing and the age at onset
has been decreasing in successive birth cohorts since
1940. The interpretation of thistrend is complex. In part,
the increase may be caused by the unmasking of vulner-
able genotypes earlier due to environment-gene interac-
tions, as well as possibly to the expression of more pen-
etrant forms of these illnesses.

4. Gender. There is agreement across most studies of
bipolar patients that neither the sex of the proband nor the
sex of the relative contribute to the risk of bipolar illness
in the relatives. However, in some studies female rela-
tives of femal e bipolar and schizoaffective probands have
been reported as being most at risk for developing a ma-
jor mood disorder.**"*® Such observations, together with
a reported lack of father-to-son transmission, led in the
past to the hypothesis of X-chromosome inheritance.”**
Since the 1960s, this has been a much debated issue.*>*?
Whereas some linkage studies support the view that per-
hapsin afraction of families the illness may be linked to
the chromosomeX;** many linkage studies have been
negative (for a recent review see Paterson et a.*). In
addition, separation of families into those with maternal
or paternal transmission has been used in linkage stud-
ies.” Finally, some authors suggested the mitochondrial
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inheritance as a possible genetic mechanism of bipolar
disorder following observations of increased materna
transmission.*®

In contrast, there is substantial evidence that female
relatives of probands (male or female) with depressive
disorders are at a significantly higher risk than male rela-
tives for depressive disorders.®*5! A genetic hypothesis
regarding gender differences in depression has not been
supported because sex of the proband does not seem to af -
fect therisk in relatives.®

DIAGNOSIS AND THE INTERPRETATION
OF FAMILY HISTORY

The reliability and validity of psychiatric diagnoses
have been ongoing problems for the clinician and re-
searcher alike, given that diagnosisis based solely on the
assessment of clinical syndromes. Eventualy, it is hoped
that the identification of genetic markers for the primary
affective disorders will provide not only validation
of clinical diagnoses, but also the possibility of identify-
ing those at risk prior to the manifestation of the illness.
Even before linkage to specific markers is firmly estab-
lished, information from genetic studies can be used to
improve the accuracy of clinical diagnosis and increase
our understanding as to which clinical syndromes repre-
sent variants of the same underlying disease (phenotypic
spectrum) and which represent distinct disease processes
(genetic heterogeneity).

To.this end, family studies enable us to determine
which( psychiatric illnesses are transmitted together.
Disorders that cosegregate in a family are thought to rep-
resent” alternative manifestations of the same genetic
condition, Substantial convergent evidence suggests that
bipolar I, bipolar‘ll,/and schizoaffective disorders coseg-
regate in some families.and are therefore part of the phe-
notypic spectrum of bipolar-disorders.®

However, the relationship of -ether mood syndromesto
the bipolar spectrum is less clear. For example, cyclothy-
mia is often considered a mild form_of bipolar disorder
that in some cases is an antecedent._candition predicting
the manifestation of full-blown bipolar - disorder.>**
Given the difficulty in accurately diagnosing cyclothy-
mia, relatives with this diagnosis are conservatively con-
sidered unaffected in some genetic studies. Nonetheless,
it is likely that a certain proportion of cyclothymic pa-
tients do suffer from avariant of bipolar disorder, particu-
larly if there is associated incapacity and/or a positive
family history of bipolar disorder.

As previously mentioned, there is significant uncer-
tainty in genetic studies as to how to classify unipolar
relatives of bipolar probands. While unipolar depression
is common in the general population and could occur in
relatives by chance, evidence suggests that some de-
pressed relatives of bipolar patients may be manifesting a
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variant of the bipolar genotype. The likelihood that uni-
polar depression in arelative represents part of the bipolar
spectrum segregating in the family is increased if theill-
ness courseis clearly episodic and recurrent and if the de-
pressive episodes are associated with clear incapacitation,
psychotic features, a positive response to pharmacologic
treatment, and hypomanic switching on antidepressant
treatment. >’

The conceptualization of schizoaffective disorder from
a genetic perspective remains unclear. A number of stud-
ies have reported that relatives of schizoaffective pro-
bands are at inereased risk for both schizophrenia and
mood disorders:®3%% Furthermore, there is consistent
evidence that schizeaffective illness does not represent a
completely separate disorder with homogeneous genetic
determinants. It is likely<that, as with other major mood
disorders, schizoaffective disorder represents an etiologi-
cally heterogeneous condition; .that is, different genetic
forms of the clinical syndrome exist. To date, attempts to
subdivide schizoaffective probands on the basis of clini-
cal subtypes (depressed vs. bipolar, chronic'vs. remitting)
have not been validated by family history.*®

In contrast, while having primary affective-disorder
(particularly bipolar disorder) increases the'risk for that
individual to develop a secondary substance ‘abuse prab-
lem, it isnow recognized that primary a coholismii's prob-
ably a separate genetically based illness®; that is to'say,
alcoholism and mgjor affective disorders are not alterna:
tive forms of the same genotype, so that relatives of pro-
bands with primary affective disorder are not at increased
risk for alcoholism compared to the general population.

THE PREDICTION OF TREATMENT RESPONSE

Theidentification of accurate predictors of treatment re-
sponse in patients experiencing major affective disorders
has been hampered by inconsistent results. To date, reli-
able predictors including family history data have been
identified with respect to long-term lithium treatment. Suc-
cess of other treatments is more difficult to predict.

Some studies have suggested that certain clinical pa-
rameters (age at onset, specific symptoms, course, fre-
guency of episodes, psychological profile) arereliable pre-
dictors of response to lithium prophylaxisin patients with
primary affective disorders." However, other studies have
failed to replicate many of these findings. As pointed out
by Grof and others,* much of the inconsistency between
studies can be attributed to methodological problems and
differences including patient selection, study design, out-
come definition, and statistical analyses. In order to deter-
minethe effectiveness of lithium prophylaxis, the outcome
should be mood stabilization (the reduction in intensity
and/or frequency of episodes), and thelithium trial should
be long enough to differentiate the effect of lithium from
the natural course of remission and recurrence. Finally, the
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trial should be unconfounded by other psychotropic medi-
cations (i.e., monotherapy). In methodologically sound
studies, specific proband parameters have been found to
reliably predict responseto lithium stabilization including
a diagnosis of primary affective disorder, as well as an
episodic course with typical frequency (non—rapid cy-
cling) and with complete remissions.®

Genetic studies have enhanced our ability to predict re-
sponse to lithium prophylaxisin patients with a recurrent
mood disorder. It has been consistently reported that a
positive family history of primary affective disorders pre-
dicts a good response to lithium stabilization in a patient
with aprimary affective disorder.®*® Moreover, apositive
family history of bipolar disorder in particular predicts an
excellent response to long-term lithium therapy, while
a positive family history of schizophrenia predicts a
poor response to lithium stabilization.*” A family history
of other psychiatric illnesses including schizoaffective
disorder and unipolar depression does not significantly
contribute to the likelihood of lithium response, probably
because these disorders are more heterogeneous.

CONCORDANCE OF TREATMENT RESPONSE

Despite the often-quoted suggestion that a positive re-
sponse to a particular class of antidepressant in an index
patient predicts a good response to that antidepressant
class in other ill family members, there has been little
systematic research of this hypothesis. The reasoning
is clear’in that depressive disorders are known to be a
heterogeneous group of illnesses likely reflecting differ-
ent.underlying genetically based biochemical abnormali-
ties. Therefore,«it is postulated that the particular form
of depression segregating in a family would represent
the same genetic 'condition that would have a selective
response to antidepressant therapy shared by other af-
fected family members.\While often presented as fact
in psychiatric textbooks, the hypothesis that antidepres-
sant response breeds true in familiesis supported by only
afew studies typically based on small numbers of retro-
spectively reviewed families.®* Specifically, these stud-
ies documented similarities of treatment response to imip-
ramine™ and specificity of response to tricyelics versus
monoamine oxidase inhibitors (MAOIs)® and to tranyl-
cypromine.®® Most recently, a series of studies examined
similarity of treatment response to fluvoxamine in fam-
ilies.” The positive response to fluvoxamine was asso-
ciated with the serotonin transporter (5-HTT) gene
polymorphism,”™ and responder families exhibited single-
gene mode of transmission.” Prospective studies of treat-
ment response in pairs of relatives would be very useful
heuristically, but they may be hard to conduct from a
methodological point of view, requiring large samples of
family members treated according to the same research
protocol.
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Similarly, no substantial evidence yet supports the
view that an excellent lithium response in one affected
relative selectively predicts for an excellent lithium re-
sponse in other affected family members and a compara-
tively poor response to other mood stabilizers.” However,
earlier case reports suggest that affectively ill children
of lithium-responsive parents also seem to benefit from
lithium.”"" Furthermore, we have shown that affectively
ill children of excellent lithium responders experience a
remitting and-episodic illness course that is a predictor for
afavorable response to lithium prophylaxis.” In our fam-
ily studies of excellent lithium responders and clear lith-
ium nonresponders;-we are attempting to systematically
assess the lithium-responsivity in affected and treated
relatives. It is not clear-at this time whether lithium
responsivity is attributable entirely to the disease geno-
type or to separate genetic factors. The former case would
predict that lithium response breeds true in affected rela-
tives of lithium responsive probands, while the latter case
would predict a partial overlap of affected status and lith-
ium responsivity but not complete cosegregation.

CONCLUSION

In this article, we have reviewed the clinical, applica
tion of findings from genetic studies of patientswith pri-
mary affective disorders and their families. An accurate
and complete family pedigree documenting the psychiat=
ric status (onset, course, phenomenology, degree of inca
pacity) and treatment response in any affected members
provides important information that can be used to deter-
mine what illnesses are segregating in the family (pheno-
typic spectra), the estimation of morbidity risk to rela-
tives, and arational approach to treatment intervention.

There remain many clinical research questions that
need systematic investigation to better understand the na-
ture of the primary affective disorders including the iden-
tification of triggering/protective factors influencing ill-
ness onset, the identification of chronobiological factors
(i.e., endocrine) influencing the periodicity of the course
(cycle length), and the investigation of familial (pharma-
cogenetic) and course (developmental) parameters affect-
ing treatment response. It is hoped that when suscepti-
bility genes are identified, the biochemical abnormalities
can be characterized. Then, those carrying the disease
genes can beidentified and specific treatments devel oped.
One could speculate that treatment response may differ
according to genotype. However, enthusiasm needs to be
tempered with the recognition that as yet no specific sus-
ceptibility genes have been identified, and there is the
possibility that once genes are known they may be of
small effect and the usefulness of genetic (DNA) tests
may be of limited clinical value.

Drug names: fluvoxamine (Luvox), tranylcypromine (Parnate).
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Appendix 1. Examples of Genetic Risk Estimation
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Child in Question for Whom the Risk Is Being Estimated

In family 1, the pattern of transmission appears to resemble autosomal
dominant inheritance. Therefore; the risk of amood disorder to a child
of an affected parent in this case could very likely be significantly
higher than the risk based on family studies (i.e., higher than 20%,

but less than 50% predicted by an autosomal dominant model with
complete penetrance).
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O Unaffected Female @ Affected Female

Child in Question for Whom the Risk Is Being Estimated

An opposite situation isillustrated in family 2. In this case, the illness
appears sporadic (i.e., not transmitted) and therefore the estimated
risk of amajor mood disorder in achild of an affected parent would
be lower than the risk based on family studies (i.e., less than 20%).

It isimportant to stress that the family history of the unaffected parent
may also influence the estimated risk to the child and should be also
reviewed.
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Child in Question for Whom the Risk Is Being Estimated

Family 3 illustrates yet another dimension to risk estimation. Here, an
unaffected person from a genetically loaded family inquires about the
risk of illnessin his child. In this case, the simple application of risk
estimates for a second-degree family member could be misleading
given the high number of affected relatives. For instance, if the disease
was transmitted as a dominant trait as it appears to be, then either the
seemingly unaffected father istruly genetically unaffected, in which
case therisk to his child islow, or he may be genetically affected but
not yet manifesting theillness, in which case the risk to his child
could be quite high.
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