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Background: We investigated whether the long-term efficacy and safety of lamotrigine (LTG) 

for bipolar disorder (BP) differs between disease types (BP-I, BP-II, or BP not otherwise speci-

fied [BP-NOS]), and the efficacy of the concomitant use of antidepressants (ADs).

Methods: For 1 year, we observed 445 outpatients with BP (diagnosed by DSM-IV criteria) 

who initiated LTG treatment between July 1 and October 31, 2011, using the Himorogi Self-

rating Depression (HSDS) and Anxiety Scales and the Clinical Global Impression-Improvement 

scale and also recorded adverse events.

Results: Treatment efficacy was observed at week 4, with the improved HSDS scores sustained 

until week 52 for all types of BP; 50% of the patients with any type of BP could be treated 

with LTG for 1 year, whereas ~40% could be treated for 1.5 years. However, 25% of the 

patients were withdrawn within the first 4 weeks. The overall incidence of adverse events was 

22.9% (104/455): 34.1% (14/41) for BP-I, 22.7% (15/66) for BP-II, and 22.2% (75/338) for 

BP-NOS. The most common adverse event was skin rash: 22.0% for BP-I, 16.7% for BP-II, 

and 12.1% for BP-NOS.

Limitations: There was no control group. Data were collected retrospectively.

Conclusion: With careful and adequate titration, long-term treatment with LTG is possible for 

any type of BP, with BP-NOS patients, the largest population in clinical practice, responding 

particularly well. Symptoms can improve with or without ADs. Large-scale prospective studies 

of the efficacy of ADs in bipolar treatment are warranted.
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Introduction
Bipolar disorder (BP) is an illness characterized by recurrent episodes of depression 

and mania (bipolar I disorder; BP-I) or hypomania (bipolar II disorder; BP-II).1 

According to a worldwide survey on mental health, the prevalence of BPs was 

consistent across diverse cultures with a lifetime prevalence of 0.6% for BP-I, 0.4% 

for BP-II, 1.4% for subthreshold BP, and 2.4% for the BP not otherwise specified 

(BP-NOS).2

Almost half of the episodes of BP present initially with depression,3 and depressive 

symptoms tend to last far longer than periods of mania or hypomania,4,5 which may 

explain why antidepressants (ADs) remain the most prevalent class of psychotropic 

drug treatment administered to patients with BPs.6–8 However, it has been sug-

gested that ADs may increase the risk of manic induction and cycle acceleration.9–11 

Furthermore, both anxiety disorder comorbidity, which has a lifetime prevalence of 

45% in individuals with BPs,12 and exposure to a greater number of AD trials have 

been suggested as independent predictors of prospective long-term nonresponse 

to treatment.13 In addition, a recent study on predictors of nonadherence among 
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patients with mood disorders reveals that substance use 

disorder and illness severity are significant predictors of 

nonadherence especially in patients with BP, whereas treat-

ment side effects are of primary importance for depressive 

disorder.14

Poor adherence to medication has also been reported to 

have an impact on clinical and safety outcomes of patients 

with BPs.15,16

Lamotrigine (LTG) is a widely used antiepileptic drug 

that is also effective in the treatment of BP, particularly 

in the prevention of depressive episodes.17,18 In the USA 

and the European Union, LTG is licensed for the prevention 

of relapse in patients with BP-I who have predominantly 

depressive episodes.19 In Japan, it was approved in July 2011 

as the first drug to prevent the recurrence/relapse of mood 

episodes in patients with BP.20 However, skin rash remains 

a particular concern with LTG treatment, with an incidence 

of 8%–11%,21 although the rate of severe rashes has declined 

from 1% to 0.1%–0.01% since the introduction of a gradual 

titration schedule in 1994.22

Most of the large-scale clinical trials investigating the 

efficacy and tolerability of pharmacological treatments in 

patients with BP have been conducted for BP-I. Of the 33 

known trials, 15 (45%) were for BP-I, 4 (12%) for BP-II, 8 

(24%) for both BP-I and BP-II, and 6 (18%) for BP-NOS.23 

The only trial investigating the efficacy of long-term treat-

ment of LTG in patients with BP in Japan has been a double-

blind controlled study for BP-I conducted across 60 sites.20 In 

this study, we examined the safety and efficacy of long-term 

LTG treatment in patients with BP-I and BP-II, as well as in 

patients with BP-NOS, as the majority of patients with BP 

in real-world clinical settings are BP-NOS, rather than BP-I. 

We also investigated the efficacy of the concomitant use of 

ADs with LTG in the treatment of BP within a long-term 

observational setting.

Methods
study design and participants
A total of 445 outpatients who initiated LTG treatment 

between July 1 and October 31, 2011, at Himorogi Psychiatric 

Institute (Tokyo) or Nanko Clinic of Pschiatry (Fukushima) 

were included. Prior to the study, the protocol was reviewed 

and approved by the institutional review board of Himorogi 

Psychiatric Institute. The purpose and methods of the study 

were explained to all patients and written informed consent 

was obtained. Medical records of the patients were evaluated 

from the initiation of treatment until week 52 or withdrawal. 

All data were obtained when patients attended their psychi-

atric examinations and/or treatment.

The inclusion criteria were as follows: 1) a diagnosis of 

BP as defined by DSM-IV-TR; 2) initiation of LTG treat-

ment between July 1 and October 31, 2011, at one of the 

participating sites; and 3) at least 20 years of age. Patients 

were excluded if 1) they had a known hypersensitivity to 

LTG ingredients; 2) they deviated from the dosage and 

administration descriptions in the LTG package; or 3) they 

were rediagnosed with a disease other than BP between 

July 1 and October 31, 2011.

Measures
The following information was collected from the medical 

records of eligible patients: 1) patient information (age at 

initial visit, sex, concomitant medications, and age at onset); 

2) LTG treatment (date of initiation, age at initiation, initial 

dose, maintenance dose, and disease type at initiation [BP-I, 

BP-II, or BP-NOS]); 3) withdrawal from LTG (date of with-

drawal), treatment duration (dates of withdrawal/initiation), 

and reasons for withdrawal; 4) efficacy, based on a number 

of measures described below; and 5) adverse events, as a 

measure of safety.

Medication efficacy was assessed through changes in 

psychological instrument scores and in the medications 

administered. Scores for the Himorogi Self-rating Depres-

sion Scale (HSDS)24 and Himorogi Self-rating Anxiety Scale 

(HSAS)25 were collected for weeks 4, 8, 12, 24, 36, and 52 

after the initiation of LTG. The score for the Clinical Global 

Impression Improvement (CGI-I)26 scale at week 52 was also 

recorded. In addition, concomitant medications for mental 

disorder were noted, including psychotropic agents, atypical 

antipsychotic drugs, ADs, selective serotonin reuptake inhibi-

tors (SSRIs), serotonin norepinephrine reuptake inhibitors 

(SNRIs), and tricyclic ADs (TAs).

HSDS and HSAS were both developed by Himorogi 

Psychiatric Institute with the aim of making the evaluation 

of items in depression and anxiety scales that had been devel-

oped for Western culture applicable to Japanese culture. Both 

are 10-item self-reported scales with scores ranging from 0 to 

39, with lower scores indicating milder symptoms. Mimura 

et al24,25 have suggested that HSDS and HSAS are good 

substitutes for the Hamilton Rating Scale for Depression/

Anxiety,27,28 the most commonly used depression/anxiety 

scales in clinical studies outside Japan.29 Cronbach’s alpha 

coefficients for the HSDS were 0.85 (95% confidence interval 

[CI]: 0.82–0.88),24 and those for the HSAS were 0.87 (95% 

CI: 0.85–0.90).25

The CGI severity and improvement scales describe a 

patient’s overall clinical state as a “global impression” by 

the rater, providing overall clinician-determined summary 
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measure that takes into account all available information, 

including the patient’s history, psychosocial circumstances, 

symptoms, etc.30 The CGI has been shown to correlate well 

with standard, well-known research drug efficacy scales, such 

as HAM-D, across a wide range of psychiatric indications.31–33 

The raters of CGI for the study were the authors of this study 

who had meetings several times to discuss and confirm the 

improvement of each patient by referring to the fluctuations 

of the HSDS/HSAS scores and other available information 

on the patients.

The primary endpoint of this study was the change in 

HSDS score from baseline to week 52 or to withdrawal 

after the LTG treatment. The secondary endpoints were the 

changes in HSDS and HSAS scores at weeks 4, 8, 12, 36, 

and 52 after initiation of the LTG treatment, CGI-I score at 

week 52, and adverse events reported during the study period, 

with their incidence.

statistical analysis
SPSS Statistics 17.0 was used for the statistical analysis. 

Continuous data were summarized as mean ± standard 

deviation, with the number of patients and discrete data 

summarized as frequencies (%). Adherence to LTG treatment 

was analyzed using the Kaplan–Meier method with medians 

of treatment period (days); this method also used additional 

data that exceeded 1 year (52 weeks) after LTG initiation. 

Time course changes in HSDS/HSAS scores were analyzed 

by paired t-tests using paired data that were available at both 

the evaluation points and baseline. The level of statistical 

significance was set as α=0.05, two-sided, unless otherwise 

specified. Missing values were not supplemented and only 

the actual observation data were used.

Results
Baseline characteristics of the patients
A total of 445 patients initiated LTG treatment between 

July 1 and October 31, 2011: 41 (9.2%) with BP-I, 66 

(14.8%) with BP-II, and 338 (76%) with BP-NOS. Table 1 

presents further characteristics of the patients. Nearly 60% 

of the patients were females; this was also the case for 

each disease group. The mean age of all patients at initial 

visit was 34.8±11.2 years; however, the age for the BP-I 

Table 1 Patient background and baseline characteristics

Characteristic All (n=445) BP-I (n=41) BP-II (n=66) BP-NOS (n=338)

Male: n (%) 177 (39.8) 18 (43.9) 24 (36.4) 135 (39.9)
age at initial visit: mean ± sD 34.8±11.21 39.7±14.62 35.5±10.95 34.1±10.66
age at onset: mean ± sD 29.1±10.60 31.4±13.98 29.9±10.19 28.7±10.19
Depression/anxiety scores at baseline: mean ± sD

hsDs 21.1±7.16 (430) 17.6±7.12 (38) 22.1±6.05 (66) 21.3±7.27 (326)
hsas 21.3±9.83 (410) 18.0±9.90 (30) 21.6±8.86 (60) 21.6±9.97 (320)

lTg initial daily dose (mg): n (%)
5 19 (4.3) 1 (2.4) 4 (6.1) 14 (4.1)
12.5 alternate days 5 (1.1) 0 0 5 (1.5)
12.5 42 (9.4) 2 (4.9) 5 (7.6) 35 (10.4)
25 alternate days 127 (28.5) 10 (24.4) 25 (37.9) 92 (27.2)
25 246 (55.3) 26 (63.4) 30 (45.5) 190 (56.2)
50 3 (0.7) 1 (2.4) 2 (3.0) 0
100 1 (0.2) 0 0 1 (0.3)
Unknown 2 (0.4) 1 (2.4) 0 1 (0.3)

lTg daily maintenance dose (mg): n (%)
5.0 2 (0.4) 0 0 2 (0.6)
5.0–12.4 10 (2.2) 1 (2.4) 0 9 (2.7)
12.5–24.9 21 (4.7) 0 1 (1.5) 20 (5.9)
25.0–49.9 32 (7.2) 3 (7.3) 4 (7.6) 25 (7.4)
50.0–99.9 55 (12.4) 6 (14.6) 7 (10.6) 42 (12.4)
100.0–199.9 61 (13.7) 7 (17.1) 9 (13.6) 45 (13.3)
200.0–400.0 54 (12.1) 8 (19.5) 10 (15.2) 36 (10.7)
Withdrawal: n (%) 210 (47.2) 16 (39.0) 35 (53.0) 159 (47.0)
lTg duration (day): mean ± sD 176.1±223.22 322.6±397.54 218.7±290.88 150.1±164.08

concomitant drugs: n (%)
Psychotropics 345 (77.5) 35 (85.4) 60 (90.9) 250 (74.0)
atypical antipsychotics 125 (28.1) 17 (41.5) 22 (33.3) 86 (25.4)
aDs 216 (48.5) 14 (34.1) 39 (59.1) 163 (48.2)

Abbreviations: ADs, antidepressants; BP-I, bipolar I disorder; BP-II, bipolar II disorder; BP-NOS, bipolar disorder not otherwise specified; HSAS, Himorogi Self-rating 
anxiety scale; hsDs, himorogi self-rating Depression scale; lTg, lamotrigine; sD, standard deviation.
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group was 39.7±14.6 years, which was older than for the 

other groups. Similarly, the mean age at onset overall was 

29.1±10.6 years, but 31.4±14.0 years for the BP-I group. 

The mean HSDS score at baseline for all the patients was 

21.1±7.16 (n=430), with BP-II showing the worst score of 

22.1±6.05, followed by 21.3±7.3 (n=326) for BP-NOS and 

17.6±7.1 for BP-I. The HSAS scores at baseline followed 

a similar pattern to the HSDS scores. As the initial daily 

dose, 25 mg was administered to ~50% of the patients, 

with ~30% receiving 25 mg on alternate days and ~10% 

receiving 12.5 mg. The BP-NOS group showed the shortest 

treatment duration (150.1±164.1 days), and BP-I the longest 

(322.6±397.5 days). The overall withdrawal rate was 47.2%, 

with rates of 39.0%, 53.0%, and 47.0% for BP-I, BP-II, and 

BP-NOS, respectively, for various reasons. The highest 

approved maintenance dose of 400 mg was found in BP-I 

(19.5%) and BP-II (15.2%), and the second highest dose of 

200 mg was found in BP-NOS (13.3%).

The rate of concomitant medication with psychotropic 

drugs was 77.5% (345/445); rates for BP-I (85.4%: 35/41) 

and BP-II (90.9%: 60/66) were higher than for BP-NOS 

(74.0%: 250/338). Nearly half of the patients (48.5%: 

216/445) were on multiple drug treatment with ADs, and 

nearly 30% of the patients (28.1%: 125/445) were treated 

concomitantly with atypical antipsychotics.

The average number of medications for the 345 patients 

on multidrug therapy was 3.54 psychotropic drugs: 1.21 

atypical antipsychotics for 125 patients and 1.46 AD for 

216 patients (Table 2A). These numbers of medications are 

also indicated as doses in Table 2B. Doses of ADs including 

SSRI, SNRI, and TA were equivalently converted into those 

of imipramine, and those of atypical antipsychotics were 

converted into those of chlorpromazine. However, since 

there was no mutually standard drug among all the classes 

of psychotropic drugs, the mean doses for the total psycho-

tropics could not be calculated. As shown by the classes 

of psychotropic drugs according to disease type, the BP-II 

group received the lowest number of drugs in both atypical 

antipsychotics (1.09 vs total: 1.21) and ADs (1.33 vs 1.46 

for all patients). TAs were used more commonly with BP-I 

(1.50) and BP-II (1.43) than with BP-NOS (1.08).

changes in hsDs and hsas scores
Time course changes in the HSDS and HSAS scores were 

analyzed where paired data were available at baseline and 

at weeks 24 and 52. At week 24, the trend of improvement 

(ie, the decrease in HSDS scores) slowed and stabilized, with 

reduced mean scores of 4.54 (−24.10%: 21.1–16.5, P0.001) T
ab
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for all patients, 3.59 (−20.40%: 17.6–14.0, P=0.285) for BP-I, 

7.64 (−34.57%: 22.1–14.5, P0.001) for BP-II, and 3.98 

(−18.69%: 21.3–17.3, P0.001) for BP-NOS. At week 52, 

the decrease in HSDS scores was sustained, with reduced 

mean scores of 5.64 (−26.73%: 21.1–15.4, P0.001) for 

all patients, 4.03 (−22.90%: 17.6–13.5, P=0.210) for BP-I, 

7.98 (−36.11%: 22.1–14.1, P0.001) for BP-II, and 5.33 

(−25.02%: 21.3–16.0, P0.001) for BP-NOS; the trend of 

improvement was still continuing in the BP-NOS patients. 

The number of patients evaluated decreased to 45.9% 

(155/338).

Overall trends of the time course changes in HSAS scores 

were similar to those for HSDS scores, but the scores, in 

general, were slightly higher than for HSDS. The HSAS 

scores of the withdrawn patients had hardly changed from 

the baseline values, although they did not become worse 

than baseline.

clinical global impressions-improvement 
scale scores
When the patients completed treatment, either at week 52 or 

at withdrawal, CGI-I scores were evaluated and compared 

with the baseline scores (Table 3). Nearly 60% of the patients 

were scored as “very much improved” or “much improved”: 

63.4% for BP-I, 74.2% for BP-II, and 59.8% for BP-NOS. 

No BP-II patient was evaluated lower than “no change”.

adherence to lTg treatment
The time courses of adherence to LTG treatment for all 

patients and by disease type were plotted using Kaplan–

Meier curves (Figure 1). The adherence curve for all patients 

(n=445) decreased exponentially. The rate was sustained at 

39.6% from 637 days (1.7 years) onward; no patient in the 

study withdrew from LTG treatment after 637 days. The lon-

gest adherence duration observed was 1,359 days (3.7 years). 

The median adherence duration (ie, the duration of treatment 

at 50% adherence rate), was 399 days (1.1 years); the first 

25% of the patients withdrew within 28 days (4 weeks).

For BP-I (n=41), the curve decreased in a stepped pattern. 

The adherence rate was sustained at 51.1% from 602 days 

(1.6 years) onward. The median adherence duration could 

therefore not be evaluated. The longest adherence dura-

tion observed was 1,359 days (3.7 years). The first 25% of 

the patients withdrew from LTG treatment within 40 days 

(5.7 weeks).

For BP-II (n=66), the curve again decreased in a staircase 

pattern. The adherence rate was sustained at 41.4% from 

637 days (1.7 years) onward. The longest adherence duration T
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observed was 1,211 days (3.3 years). The median adherence 

duration was 340 days (0.93 years). The first 25% of patients 

withdrew within 21 days (3 weeks).

For BP-NOS (n=338), the curve decreased exponentially. 

The adherence rate was sustained at 36.6% from 586 days 

(1.60 years) onward. The longest adherence duration 

observed was 988 days (2.7 years). The median adherence 

duration was 373 days (1.0 year). The first 25% of the patients 

withdrew within 28 days (4 weeks). Comparisons between 

the survival curves of the groups showed the differences were 

not statistically significant (P=0.45, log-rank test) although 

the curves had quite different appearances.

Time course of concomitant medications
Time courses of LTG with concomitant medications are indi-

cated in Table 2A and B by classes of psychotropic drug and 

disease types. At baseline, 88.5% (395/445) of the patients 

were treated with LTG combined with other drugs.

For the combination of LTG with psychotropic drugs, 

the patients were administered 3.54 drugs on average during 

the 52 weeks of the observation period. For the combination 

with atypical antipsychotics, the number of drugs remained 

stable for all groups except BP-II (1.09–1.23). For the 

combination of LTG with ADs, the number of drugs in the 

BP-I group decreased from 1.43 to 1.11. For the combina-

tion of LTG with TA, the subsequent time course differed 

between the groups (Table 2A). As shown in the time course 

changes in the mean dose of medications concomitant with 

LTG (Table 2B), the mean doses of ADs in all patients 

were gradually increased (177.1 mg at baseline, 182.2 mg at 

week 52), while those of atypical antipsychotics were gradu-

ally decreased (247.8 mg at baseline, 224.9 mg at week 52). 

Table 3 clinical global impressions improvement scale scores at week 52/withdrawal

Improvement extenta All (n=445), n (%) BP-I (n=41), n (%) BP-II (n=66), n (%) BP-NOS (n=338), n (%)

Very much improved 147 (33.03) 17 (41.46) 25 (37.88) 105 (31.07)
Much improved 130 (29.21) 9 (21.95) 24 (36.36) 97 (28.70)
Minimally improved 92 (20.67) 9 (21.95) 12 (18.18) 71 (21.01)
No change 70 (15.73) 3 (7.32) 5 (7.58) 62 (18.34)
Minimally worse 5 (1.12) 3 (7.32) 0 (0.0) 2 (0.59)
Unknown 1 (0.22) 0 (0.0) 0 (0.0) 1 (0.30)

Note: aNo subjects were evaluated lower than as “Minimally worse”.
Abbreviations: BP-I, bipolar I disorder; BP-II, bipolar II disorder; BP-NOS, bipolar disorder not otherwise specified.

Figure 1 Time course changes in adherence to lamotrigine treatment.
Notes: Kaplan–Meier curves showing adherence to lamotrigine treatment for all patients (n=455; A) and for each disease type (B). The rate for all patients was sustained 
at 39.6% from 637 days (1.74 years) onward with a median duration of 399 days (1.1 years). The first 25% of the patients withdrew within 28 days (4 weeks), with no 
withdrawals after 637 days. The bipolar i rate was sustained at 51.2% from 602 days (1.6 years) onward, and so the median duration could not be calculated; the longest 
duration was 1,359 days (3.7 years). The first 25% of the patients withdrew within 40 days (5.7 weeks). The bipolar II rate was sustained at 41.4% from 637 days (1.7 years) 
onward with a median duration of 340 days (0.93 years) and with the longest duration being 1,211 days (3.3 years). The first 25% of the patients withdrew within 21 days (3 
weeks). The bipolar NOs rate was sustained at 36.6% from 586 days (1.60 years) onward with a median duration of 373 days (1.0 year) and the longest duration being 988 
days (2.7 years). The first 25% of the patients withdrew within 28 days (4 weeks). Although the curves differ considerably in appearance, no statistically significant differences 
were observed between them (P=0.45, log-rank test).
Abbreviation: NOS, not otherwise specified.
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However, no statistical significance was observed in any of 

these changes (by analysis of variance).

changes in hsDs and hsas scores with 
concomitant medications
Time course changes in HSDS and HSAS scores with and 

without ADs are presented in Table 4. The mean HSDS and 

HSAS scores at baseline were almost the same across the 

three disease groups, except for the HSAS scores for BP-II, 

where the mean of 24.26 without ADs was significantly 

higher than 19.33 with ADs (P=0.031). At week 24, the mean 

HSDS scores for all patients (15.06 vs 17.87, P=0.016) and 

BP-NOS (14.95 vs 19.30, P=0.001) as well as the HSAS 

mean score in BP-NOS (14.57 vs 19.67, P=0.002) were 

significantly lower without ADs than with ADs. Conversely, 

the mean HSAS score for BP-II was significantly higher 

without ADs than with ADs (20.69 vs 12.41, P=0.025). 

At week 52, overall the scores without ADs still tended to 

be lower than the scores with ADs, but this difference was 

only significant for the mean HSDS score for all patients 

(13.75 vs 16.41, P=0.050).

safety evaluation
The overall frequencies of adverse events were 22.9% 

(104/455) for all patients, 34.1% (14/41) for BP-I, 22.7% 

(15/66) for BP-II, and 22.2% (75/338) for BP-NOS (Table 5). 

The most common adverse event was skin rash (22.0% for 

BP-I, 16.7% for BP-II, and 12.1% for BP-NOS), followed 

by oral exanthema (1.8% for all patients) and pharyngalgia 

(1.1% for all patients).

Discussion
The efficacy of LTG was primarily assessed by observing 

the changes in the patients’ self-rated depression and anxiety 

scores over 1 year or more. An improvement in depression 

scores was observed generally at week 4 according to the 

changes in HSDS scores from baseline to week 52 or with-

drawal from LTG. The trend of improvement in depression 

scores continued at week 12, but then slowed until stabilizing 

by week 36. This indicates that LTG could show positive 

effects within 3 months after the treatment initiation not only 

for patients with BP-I, but also for those with BP-NOS or 

BP-II. A previous large-scale study in Japan demonstrated 

the efficacy of LTG in the prevention of depressive episodes 

in patients with BP-I;20 however, no statistically significant 

improvement was observed in the BP-I group of this study. 

A possible reason for this could be the small number of BP-I 

patients at week 52 (n=22) as well as a lower mean HSDS 

score (indicating less depressive symptoms) at baseline 

for these patients than for the other disease types 16.5±6.2 

(n=22). A similar tendency of score decrease was observed 

in the changes in anxiety symptom scores. Anxiety symptoms 

improved for the BP-NOS patients, but no notable changes 

were observed for BP-I and BP-II.

The improved HSDS and HSAS scores were sustained at 

week 52 (1 year). Adherence to LTG beyond this time was 

also evaluated where data were available. The median duration 

of adherence was 399 days, such that just beyond 1 year after 

the initiation of LTG treatment, 50% of the patients were still 

maintaining adherence. For all of the patients, the adherence 

rate was finally sustained at 39.6% from 637 days (1.7 years), 

indicating that ~40% of the patient population with any type 

of BP treated with LTG could maintain their adherence 

with good disease condition and tolerability for 1.7 years. 

For BP-I, although the number of patients evaluated was 

limited (n=41), the adherence rate was sustained at 51.1% 

from 602 days (1.6 years), indicating that 50% of the BP-I 

patients were able to maintain adherence, showing good dis-

ease condition and tolerability for more than a year. The final 

adherence rate was lowest of all in the BP-NOS group, with 

36.6% of these patients maintaining adherence after 586 days 

(1.6 years), although 50% of the patients maintained their 

adherence for 1 year after LTG treatment. Together, these 

results suggest that 50% of the patients with any type of 

bipolar disease were able to maintain adherence with good 

disease condition and tolerability for at least 1 year, demon-

strating the long-term efficacy and safety of LTG. The results 

are also consistent with past reports on LTG tolerability23,34 

as well as those on efficacy in the prevention of depressive 

episodes.17,23,35 However, 25% of the patients in the study with-

drew within the first 42 days (21 days for BP-II, 28 days for all 

patients and for BP-NOS, and 40 days for BP-I as a quartile), 

for various reasons. Despite the different appearances of the 

final adherence rate (higher in BP-I and lowest in BP-NOS), 

there were no statistically significant differences among the 

BP groups. As shown in Table 1 (age at initial visit/onset), 

however, the disease duration in BP-I is ~3 years longer than 

that in BP-II and BP-NOS. According to one-way analysis of 

variance, the disease duration among the three BP groups was 

statistically significant (P=0.0284). Moreover, statistically 

significant differences (P=0.0285) were observed between 

BP-I (8.3 years) and BP-NOS (5.7 years) with the mean differ-

ence of 2.83 years by Scheffé’s multiple pairwise comparison. 

We assume that this difference in the disease duration could 

have enhanced the insight into disease in the BP-I patients, 

resulting in better adherence.
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(0%; 0/337), resulting in a statistically significant difference 

(P0.001; chi-square test).

Furthermore, ADs lose their effectiveness and may actu-

ally induce depression with long-term use,39 and more depres-

sive episode criteria was predicted in those who continued 

AD treatment as opposed to discontinued AD treatment.40

Interestingly, the efficacy of AD combination therapy 

differed between the disease types. The mean depression 

and anxiety scores of the BP-I patients showed more severe 

symptoms in the patients without ADs than in those with 

ADs, whereas in BP-NOS and BP-II symptoms were less 

severe without ADs than with ADs, although the means at 

baseline were almost the same. However, whether this result 

was caused by greater AD use or was simply a reflection of 

attempts at treating a more difficult course of illness remains 

to be investigated further.

Concurrent anxiety was assessed using a self-rating 

anxiety scale,25 which is employed in daily clinical practice 

at the study sites as anxiety symptom severity could be an 

important reason for treatment nonresponse. People with BP 

have depressive symptoms for a substantial proportion of the 

time4,5,41 and anxiety often co-occurs with the depression,12,42 

resulting in long-term nonresponse.13 Our study results 

showed that anxiety symptoms improved only slightly in 

patients both with combination therapy with ADs and with 

LTG monotherapy, suggesting that the use of ADs may 

not affect the improvement of anxiety symptoms in bipolar 

patients. Although we mainly focused on anxiety symptoms 

Table 5 adverse events experienced by the patients

Adverse event All (n=445), n (%) BP-I (n=41), n (%) BP-II (n=66), n (%) BP-NOS (n=338), n (%)

Total 104 (22.86) 14 (34.15) 15 (22.73) 75 (22.19)
skin rash 61 (13.7) 9 (22.0) 11 (16.7) 41 (12.1)
Oral exanthema 8 (1.8) 1 (2.4) 1 (1.5) 6 (1.8)
Pharyngalgia 5 (1.1) 1 (2.4) 4 (1.2)
lymph node swelling 4 (0.9) 4 (1.2)
conjunctivitis 4 (0.9) 2 (4.9) 2 (0.6)
Nausea 3 (0.7) 3 (0.9)
impatience 3 (0.7) 3 (0.9)
Dizziness 2 (0.4) 2 (0.6)
Feel down 2 (0.4) 2 (0.6)
Fever 2 (0.4) 2 (0.6)
Fatigue 2 (0.4) 1 (1.5) 1 (0.3)
Diarrhea 1 (0.2) 1 (0.3)
Feeling of cerebral atrophy 1 (0.2) 1 (0.3)
anhedonia 1 (0.2) 1 (0.3)
insomnia 1 (0.2) 1 (0.3)
Panic attack 1 (0.2) 1 (0.3)
suicide ideation 1 (0.2) 1 (2.4)
Drowsiness 1 (0.2) 1 (1.5)
acute pancreatitis 1 (0.2) 1 (1.5)

Abbreviations: BP, bipolar disorder; BP-I, bipolar I disorder; BP-II, bipolar II disorder; BP-NOS, bipolar disorder not otherwise specified.

Among the patients who underwent combination therapy, 

87.6% were administered LTG plus psychotropic drugs with 

an average of 3.54 drugs per patient (range: 1–15), with the 

rest of the patients (12.4%: 49/394) treated by LTG monother-

apy. Although the average number of concomitant drugs per 

patient was stable during the study period, the rate of multidrug 

therapy gradually decreased (except in the BP-I group) from 

baseline toward week 52 (all patients, 87.6%–81.8% [−6.5%]; 

BP-II, 100%–93.3% [−6.7%]; BP-NOS, 85.0%–78.8% 

[−6.2%]); but BP-I (85.4%–87.5% [2.1%]), which meant that 

6%–7% of the patients with combination therapy transferred 

to LTG monotherapy, showing improvement in the CGI-I 

and HSDS/HSAS scores.

These results suggest that reducing concomitant psycho-

tropic agents, especially ADs, may not affect the efficacy 

of LTG, which implies LTG monotherapy potentially 

has sufficient efficacy for the long-term treatment of BP. 

ADs may be effective for short periods with or without 

mood stabilizers in depressed bipolar patients.4 However, 

the use of ADs is not to be recommended for long-term 

treatment in clinical practice as ADs may be associated 

with the development of rapid cycling during the course 

of the disease.11,36–38 In this study, a total of 31 out of 445 

bipolar patients indicated cycle accelerations. Moreover, 

rapid cycling may occur differently depending on the types 

of BP. The highest incidence rate of cycle acceleration was 

observed in BP-I (38.1%;16/42) followed by BP-II (22.7%; 

15/66), while no cycle acceleration appeared in BP-NOS 
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and ADs as the most relevant predictors of nonadherence 

among the patients, when treating BP, it would be impor-

tant to consider other relevant factors of nonadherence, 

such as younger age, comorbidity with substance use and 

personality disorders, patients’ beliefs, poor insight, illness 

severity, treatment-related side effects, specific features of 

the disease, and a poor therapeutic alliance, as suggested by 

Pompili et al.14

The safety of LTG was assessed by examining adverse 

events and their frequencies. The overall frequency of adverse 

events in our study was 22.9% (104/455), with the most com-

mon adverse event being skin rash (13.7%; 61/445). The inci-

dence of benign skin reactions in this study was higher than 

that observed in previous studies: between 8% and 11% by 

Ketter et al43 and 12.7% by Woo et al.44 A recent meta-analysis 

showed an even lower rate of 7.2% (214/2,977 patients) in 

retrospective studies.45 The reason for this result could be the 

particular attention we paid to the onset of rashes; patients 

with the slightest sign of rash were withdrawn immediately 

at a physician’s discretion. In addition, careful dose titration 

was performed so that no severe or life-threatening rashes 

would occur. Concomitant therapy with valproic acid (VPA), 

which has a well-recognized association with the incidence 

of rash, was also examined. At baseline, the concomitant 

ratios of VPA were 24.0% (107/445), 26.8% (11/41), 37.9% 

(25/66), and 21.1% (71/336) for all patients, BP-I, B-II, and 

BP-NOS, respectively. However, the frequencies of skin rash 

were comparable between the patients administered VPA and 

those who were not across all the disease types, which may 

have been the result of the careful titration and particular 

attention on the incidence of skin rashes. Although no sta-

tistical significance was observed in our study, the incidence 

of skin rash may vary depending on the disease types, being 

greater in the types where symptoms of mania and burden 

of illness appear more clearly: 12.1% for BP-NOS, 16.7% 

for BP-II, and 22.0% for BP-I. However, a clear reason for 

this phenomenon cannot be clarified at this point. A possible 

hypothesis could be that both the central nervous system and 

skin cells originate in ectoderms,46 which may have a common 

mechanism that affects each other. In a study that investigated 

comorbid disorders and compared their prevalence in hospi-

talizations of persons with or without BP, higher proportions 

of most psychiatric and some general medical conditions 

including various diseases of the skin and subcutaneous tissue 

(proportional morbidity ratio =2.6–4.2) were shown.47 Further 

investigations regarding this factor are needed.

There are several limitations that should be considered 

when interpreting the results of our study. 1) There was no 

control group, and so objective comparisons were not pos-

sible. 2) HSDS and HSAS are self-rating scales and thus lack 

objectivity. 3) The data were drawn from an observational 

study, which could lead to recall bias in some cases. 4) The 

number of patients in BP-I (41, 9.2%) and BP-II (66, 14.8%) 

groups was smaller compared to BP-NOS (338, 76.0%), 

which should not be considered as predictive of larger groups’ 

results. Finally, patients with psychiatric disorders tend to be 

treated with multidrug therapy in Japan, which results in the 

potential for confounding effects of the multiple drugs. This 

cultural background may have been reflected in the results 

of our study, which should be taken into consideration when 

examining the results of this study.

Nevertheless, we were able to establish that 50% of the 

patients with any type of BP could be treated with LTG for 

at least 1 year and ~40% for 1.5 years when careful and 

adequate titration was provided. Among the three disease 

groups, the patients with BP-NOS, who formed the majority 

of our study population (reflecting the worldwide prevalence 

of this disease type among BPs), responded particularly 

well to long-term LTG treatment, which could be one of the 

reasons for the favorable results of our study. This findings 

also suggest that bipolar symptoms treated with LTG can 

improve with or without the use of ADs, with the efficacy 

of ADs differing between disease types. This result high-

lights the need for further verification of the efficacy of AD 

in bipolar treatment in large-scale prospective studies and 

clinical trials.
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