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with increased risk of stroke.6 This is a point to be noted as almost
61% of the participants were recruited when more than 45 years old.
Finally, the term ‘any mood stabiliser’ is not clearly defined. For
example, the number of patients on any mood stabiliser during the
case period is 212. However, the sum of patients as per numbers
given separately for carbamazepine (35), valproic acid (118),
lithium (62) and lamotrigine (18) is 233.
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Response to the article entitled ‘Mood stabilisers and
risk of stroke in bipolar disorder’
We read with great interest the article ‘Mood stabilisers and risk of
stroke in bipolar disorder’ by Chen et al, published in this esteemed
journal.1 The authors have assessed the association between mood
stabilisers and risk of stroke in patients with bipolar disorder.
They have addressed multiple potential confounders such as age,
gender, physical illness and concomitant medication. However,
we would like to discuss some important factors that could have
influenced the study findings.
First, the study did not consider the role of psychiatric
comorbidity. Only admission for bipolar disorder was taken into
account. Certain psychiatric illnesses are common in patients with
bipolar disorder and are noted to be risk factors for stroke as well.
For example, the lifetime prevalence of anxiety disorder in bipolar
disorder has been found to be 42.7%.2 Further, anxiety disorders
have been associated with a 24% increased risk of stroke compared
with the general population.3
Second, the role of psychosocial factors in stroke is not
addressed. It is important to note that bipolar disorder is associated
with several psychosocial factors and a recent meta-analysis mentions that the risk of stroke is increased by psychological, vocational
and interpersonal factors by almost 39%, 35% and 16%,
respectively.4
Third, bipolar disorder is associated with high rates of nonadherence to medication. As the study focuses on the association
between mood stabiliser and bipolar disorder, the adherence to
mood stabilisers is an important variable to be considered.
This point is worth highlighting as the mean prevalence of
non-adherence to medication has been found to range from
41.5% to 43%.5
Fourth, the role of oral contraceptive pills has not been discussed. The increased risk of stroke with oral contraceptives is
well-known. About 42.7% of participants are women. Oral contraceptives are used commonly by women for contraception as well
as prescribed for polycystic ovarian syndrome, which is not uncommonly seen with use of valproate.
Fifth the comorbidity of seizure disorder has not been considered. This is important to address mainly for two reasons. Both valproate and carbamazepine are prescribed in patients with seizure
disorder or epilepsy as well as in patients with bipolar disorder.
Further, literature exists that late-onset epilepsy has been associated

5 Chakrabarti S. Medication non-adherence in bipolar disorder: review of rates,
demographic and clinical predictors. World J Metaanal 2017; 5: 103–23.
6 Ben-Menachem E. Epilepsy as a warning sign for stroke. Epilepsy Curr 2005; 5:
42–3.
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Author’s reply
We thank Kuppili, Singhai and Nebhinani for their recent comments on our article ‘Mood stabilisers and risk of stroke with
bipolar disorder’.1 Their comments drew attention to several confounding factors that could have influenced our study findings.
The association between anxiety disorders and risk of stroke has
recently received increased attention because of its high prevalence in
bipolar disorder.2 In addition, this association might be observed
between seizure disorders and risk of stroke because evidence suggests a link between bipolar disorder and epilepsy.3 With these considerations, we examined the association between these two types of
comorbidities and risk of stroke in our patients with bipolar disorder;
however, results were not significant. The crude risk ratios of anxiety
disorder and seizure disorders for the risk of stroke were 1.21 (95% CI
0.74–1.96, P = 0.446) and 2.18 (95% CI 0.35–13.49, P = 0.403),
respectively, based on the case–crossover study.1 These findings suggested that the association between acute exposure to mood stabilisers and risk of stroke in patients with bipolar disorder may not be
confounded by anxiety and seizure comorbidities.
We agree with the comment that the role of psychosocial factors
in stroke should be addressed in patients with bipolar disorder.
Information on these variables was unavailable in the National
Health Insurance Research Database (NHIRD) of Taiwan; this is
one of the limitations of this study. However, the design of a
case–crossover study has the advantage that study participants
serve as their own controls and therefore this may minimise the
effects of such unmeasured variables.
We would also like to address the limitation issues indicated by
Kuppili and colleagues. In Taiwan, the prescription of oral contraceptive pills is not covered by national health insurance.
Therefore, the effect of oral contraceptives on the association
between valproic acid use and risk of stroke cannot be excluded.
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In addition, medication adherence is not available in the NHIRD.
Therefore, these points should be considered as limitations of
our study.
Finally, we defined the use of carbamazepine, valproic acid,
lithium or lamotrigine as the use of any mood stabiliser.
Guidelines have suggested that combination therapy is an acceptable strategies for treating bipolar disorder.4 Similar to the results
of our prior study,5 we believe that combination therapy for
bipolar disorder may have contributed to the gap between the
number of patients receiving any mood stabiliser and the sum of
patients as per the numbers given separately for carbamazepine,
valproic acid, lithium and lamotrigine in our study.
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discussed here) evaluate continuation treatment rather than recurrence prevention.
With respect to the minimal necessary length of treatment trial,
there is practically no systematic data and the existing bipolar treatment guidelines stay away from the subject as well. In an earlier
study, Ahrens et al attempted to estimate the time needed for
patients to benefit from the suicide-reducing effect of lithium;
they concluded that a treatment period of at least 2 years was necessary to return suicide risk to population baseline.3 Given this, a more
realistic design of maintenance studies might consider different
outcome criteria such as affective morbidity assessed periodically
over a sufficiently long observation period. As for a practical decision as to how long a treatment trial needs to last, it may become
easier with advances in personalised treatment and discoveries
about predictors of treatment response. Then it should be possible
to individualise the length of a treatment trial – longer in those
people expected to benefit from a specific treatment and abandon
unsuccessful treatment earlier in those where the likelihood of
response is equivocal.
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Timing of onset of lithium relapse prevention - how
early, how late?
In a recent paper, Dr Taylor raises an important issue: how long
does it take for people with bipolar disorder to respond to lithium
treatment?1 In meta-analysis of data from three clinical trials, he
found that patients randomised to lithium had significantly lower
relapse rates than those receiving placebo, even in the first 2 weeks
of treatment. This conclusion, however, does not answer the more
relevant question as to how long a treatment trial should last
before it can be established whether it is effective. In other words,
is it worth waiting for let us say a year before switching to
another option?
Clinical experience would suggest that there is a great range of
time to response, which may relate to diagnostic and genetic heterogeneity.2 Some patients respond within a few weeks whereas others
may continue having major mood symptoms during the first year of
treatment. Patients in the latter group will be inevitably categorised
as ‘non-responders’ if even a single relapse is the criterion of treatment failure.
In Dr Taylor’s study all three trials were based on discontinuation designs and were enriched for acute response to quetiapine
or lamotrigine. However, enriched discontinuation designs with
time to relapse as the outcome variable are less than ideal for evaluation of treatments of an illness that runs a lifelong course that is
often highly unpredictable. Furthermore, most recent studies of
long-term treatment of bipolar disorder (including the three trials
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Author’s reply
Corbett & Alda raise the interesting question of how long a treatment
trial should last before it can be established whether lithium is effective for a specific individual. As they note, existing experimental
studies are not necessarily designed to address that particular question, which raises significant conceptual and analytic challenges.
Their interesting suggestion of assessing maintenance treatments through comparison of cumulative morbidity over long
periods may be becoming a more feasible prospect through the
combination of electronic health records analysis1 with the
increased availability of longitudinal mood monitoring outside
experimental studies.2
Pending these new data, the available evidence indicates that
lithium is likely to reduce the risk of manic relapse rapidly,
whereas full effects against depressive relapse probably develop
over a longer period.3
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