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X-llnked bipolar illness

SIR: I read with interest the article by Hebebrand
(Journal, January 1992, 160, 7â€”11)in which he
suggests that evidence for X-linked dominant trans
mission of bipolar illness is lacking because he cannot
find expected segregation ratios in the offspring of
affected males in the pedigrees published in the liter
ature. According to the author, this is mainly due to
the fact that there are too few offspring of affected
males for such analysis. (Female meioses are more
informative for X-linkage studies, and in most
linkage studies pedigrees are ascertained through
doubly heterozygous females.)

I am therefore surprised that Dr Hebebrand can
reach such a conclusion without actually being able
to run a segregationanalysison theavailabledata. A
segregation analysis is certainly warranted to test
specific modes of transmission, but it cannot defini
tively prove or disprove a specific mode of trans
mission and it requires a much larger set of data (than
small or medium-size pedigrees analysed for linkage)
originating from thesamepopulation. Furthermore,
Dr Hebebrand'sappraisalof theoretical segregation
patterns is based on the assumptions of full or high
penetranceof the genotype and complete express
ivity of the phenotype. Theseassumptionsare not
supported by twin, family and adoption studies
(Mendlewicz, 1988).

Dr Hebebrand also does not take into account
age distribution and risk period for the illness, or
theplausibleoperationof othergenesandinteracting
constitutional and environmental factors. The

statement affected males should have a more severe
illness than affected females under X-linked domi
nant transmission cannot be tested because such
clinical data have not been reported in most linkage
studies. Criteria for assessing severity of illness in
affective disorders are not easy to define and many
interacting factors, including environmental ones,
may lead to large variability in phenotypic expres
sion of the affective spectrum and render such naive
analysis inconclusive in complex behavioural dis
orders. Also, a female to male sex ratio of affective
illness of 2 to 1 should be looked for in epidemiologi
cal studies or in large samples of family studies but
can not be expected from linkage studies using
mainly relatively small pedigrees multiply affected
and collected through unsystematic ascertainment.
Furthermore, severallinkagestudiesof affectivedis
order show a clear excessof affected femalesover
males,an absenceor rarity of male to male trans
mission, and segregationpatterns consistentwith a
sex-linked inheritance (Rich et a!, 1986).The fact
remainsthat despitesomenegativefindings, includ
ing somefrom our own group (Berretini et a!, 1990;
Van Broekhovenet a!, 1991), thereisnow cumulative
evidence from a majority of X-linkage studies on a
large number of pedigrees originating from several
different geographical areas, substantiating the
existence of an X-linked form of bipolar illness
(Mendlewicz, 1992).

The frequency of the X-linked form of bipolar
illness in the general population remains to be
defined and non X-linked forms of the illness are
most likelytobe present,i.e.geneticheterogeneity
occurs as is the case in most complex hereditary
disorders.
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Concerning the elucidation of X-linked dominant
disorders such as classic Alport syndrome, consider
able efforts were spent on the demonstration of
the characteristic segregation patterns in pedigrees
analysed for X-linkage (Atkin et a!, 1988). Unfortu
nately, this has not been the case for the allegedly
X-linked dominant subgroup of bipolar illness. In
historic terms,theassumptionof X-linked dominant
inheritance was merely basedon early findings of
a preponderance of affected females and a paucity
of male to male transmissionsin bipolar pedigrees.
Both of these findings appear controversial, since
they were not clearly substantiated in later studies. In
addition, psychiatric research has not concentrated
on other features that characteristically apply to
X-linked dominant disorders.It appearsasif formal
genetics are not as important in psychiatry as in other
medical fields.

It is quite surprising that Dr Mendlewicz considers
unsystematic ascertainment. Were the ascertainment
procedures in the X-linkage studies systematic as
suggested in the respective publications or were they
not?

In conclusion, the formal geneticaspectsurgently
need clarification. This work cannot be done by
myself or anybody else who has not identified an
X-linked bipolar pedigree.
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Maternal viral infection hypothesis

J. MENDLEWICZ

AuThoR's REPLY:I want to point out that we have
submitted an additional paper that extensively deals
with statistical evaluations of clinical data (sex
dependent evaluations of reproduction rates, disease
phenotypes, and mean ages of affected individuals)
presented in eight studies favouring X-linkage of
bipolar illness (Hebebrand & Hennighausen, 1992).
Our study will statistically substantiate my pre
vious criticism of the positive X-linkage studies
(Hebebrand, Journal, January 1992, 160, 7â€”11).We
also show that out of the total of 43 pedigrees
analysed in these eight linkage studies, 20 pedigrees
were ascertained through male index cases. Thus
ascertainment has not mainly occurred through
doubly heterozygous females as Dr Mendlewicz
presumes.

Because the reproductive status of affected males
has not been clearly indicated in any X-linkage study,
all statistical analyses (including segregation ana
lyses) must deal with incompletely presented data.
These missing data are of the utmost importance
for substantiating the assumed X-linked dominant
mode of inheritance. It is disappointing that
Dr Mendlewicz has not addressed this core issue. My
criticism could readily be rejected by the respective
investigators by explaining whether the affected
males have reproduced, how many offspring they
have and what their sex and phenotype is.

I cannot agree more that twin, family and adop
tion studies do not support assumptions of â€œ¿�full
or high penetrance of the genotype and complete
expressivity of the phenotypeâ€•.However, according
to Mendlewicz et a! (1979) this does not apply to
X-linked bipolar illness, which is characterised by a
â€œ¿�highdensity of affective disorders in the relatives
and by a strong penetrance of the gene as suggested
by the early age of onset in some relativesâ€•.High
penetrance rates have been assumed in all positive X
linkage studies. Mendlewicz et a!(l987) have shown
that the load score drops upon assumption of reduced
penetrance rates. Is Dr Mendlewicz now suggesting
that the assumption of a high penetrance rate in the
X-linkage studies was incorrect?

J. HEBEBRAND

SIR: The paper by Sham et al (Journal, April 1992,
160, 461â€”466)concludes boldly that â€œ¿�ourresults
indicate that exposure to influenza epidemics
betweenthe third and seventhmonths of gestation
is associated with schizophrenia in adult lifeâ€• and
â€œ¿�Thehypothesis that maternal viral infection is
an important cause of schizophrenia can explain
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