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1 | INTRODUCTION

Patients with bipolar disorder (BD)* repeatedly and irregularly pres-
ent mania/hypomania or depression during their life course, which
can result in social and occupational disability.2 A meta-analysis of
mood stabilizer usage3 reported that continuing their use significantly
reduced the relapse rate for adult BD patients [risk ratio (RR) = 0.68,
95% confidence intervals (95%Cl) = 0.60-0.77, P < 0.001], and there-
fore, recent treatment guidelines for BD have recommended their
continuation for a long period, even after remission.*®> A network
meta-analysis of randomized controlled trials (RCTs) investigated the
comparative efficacy and safety of pharmacological treatments for
BD and suggested that lithium should be used as the first-line treat-
ment for preventing relapse in patients with this disorder.® However,
that meta-analysis included both RCTs with an enrichment design
(ie which selected patients who had responded acutely to lithium)
and those without an enrichment design (ie which included patients
who had responded acutely to drugs other than lithium or who had
not received any treatment prior to the study).® Consequently, that
analysis did not directly establish whether patients with adult BD
clinically stabilized by taking lithium should continue with this medi-
cation, and, unfortunately, this important clinical question remained
unanswered.

Therefore, we conducted a systematic review and meta-analysis
that included only double-blind randomized placebo controlled trial
(DBRPCTs) with an enrichment design for lithium having the aim of
evaluating its efficacy and safety for the maintenance treatment of
clinically stable patients with adult BD. Since only lamotrigine has
been approved for the maintenance treatment of adult patients with
BD in Japan, consequently, we conducted an additional systematic
review and meta-analysis that included only DBRPCTs with an en-

richment design for lamotrigine.

due to any mood episode at the study endpoint. Other outcomes were relapse rates
due to a manic/hypomanic/mixed episode or depression at the study endpoint, dis-
continuation rate, death, and death by suicide. Risk ratios (RRs) (95% confidence in-
tervals) were calculated. When the random-effects model showed significant
differences between groups, the number-needed-to-treat (NNT) was estimated.

Results: The search retrieved two studies regarding lithium (N = 218) and four evalu-
ating lamotrigine (N = 706). Both drugs were superior to placebo for reducing the re-
lapse rate due to any mood episode [lithium: RR =0.52 (0.41-0.66), P < 0.00001,
1= 0%, NNT = 2.3 (1.6-4.2); lamotrigine: RR = 0.81 (0.70-0.93), P = 0.004, I = 0%,
NNT = 8.3 (5.0-25.0)] and all-cause discontinuation. There were no significant differ-
ences in other outcomes between lithium or lamotrigine and the placebo groups.

Conclusion: Both drugs showed benefit for preventing relapse in clinically stable pa-

tients with adult BD. However, the number of studies and patients in this analysis was

bipolar disorder, lamotrigine, lithium, meta-analysis, systematic review

2 | METHODS

2.1 | Inclusion criteria and search strategy

This systematic review and meta-analysis was performed according
to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA),” and the PRISMA checklist is presented below in
the Supplementary Appendix. Before beginning the study, we regis-
tered its protocol on the PROSPERO database of systematic reviews
(lithium: CRD42018114563; lamotrigine: CRD42018117399).

We included only DBRPCTs with an enrichment design that
selected patients who had responded acutely to lithium or to lam-
otrigine. Our systematic literature review used the following strat-
egy: Patients-Intervention-Comparator-Outcome. The patients
were adults with BD that had been clinically stabilized by taking
lithium/lamotrigine; the intervention was a continuation of the
lithium/lamotrigine treatment; the comparator was placebo; and
the outcomes were efficacy and safety, as detailed in the following
section.

Miura et al.'s network meta-analysis,® described earlier, had
already identified six DBRPCTs related to our strategy: two for
lithium®? and four for lamotrigine.’®™*® That study's final search
date was June 28, 2013; therefore, we started our search period
at January 1, 2013 (to provide a short period of overlap with Miura
et al.'s study), and we accepted reports published up to November
15, 2018. Relevant studies were identified through searches of
the PubMed, Cochrane Library, and Embase databases, using the
search terms “(bipolar OR affective) AND (maintenance, prophy-
laxis, recurrence, relapse, admission, OR prevent*) AND (lithium
OR lamotrigine).” There was no language restriction. Additional
eligible studies were also sought by examining the reference lists
of the primary articles and relevant reviews. At least two of our



-
9
<
=
=<
S
s
z

OYA ET AL.

‘SIsAJeue-e1aW N0 U W.e 3y} WoJ) B1ep SpN|dUl J0U PIp 9M ‘9s0p d1Inadelay) JISMo| 3 0] PaIapisu0d SeM S0P SIYl asnedaq ‘Apnis siyl ul wae p/Sw QS NV Sem 213yl ySnoyl|ys

“1/b3w /0 SEM UOIJEIIUSIUOD || WNISS UepaW dY |,

‘elydi|ape|iyd ‘salio3eloqe youal4 g aul|y Yyws jo Aspjong uyor Aq paijddns sem ajeuoqJed wniyi,

"JaA0SS04 21043 BIEP A1,

o'1B 39 1 BINIA "9[214E S BINIA| SUIMO||OJ BU3 WOIY BIEP Y3 PIIIBIIXS I,

“1/b3w Z'T-G°0 Sem uoljesuaduod |7 ewseld ay,

‘SIsAjeue-e1aw Siy1 WoJj PaPN|IXa 249M aAIssa1dap Jualindal yum pasouselp sjusiied,

auo|dIdoz ‘JOZ (S)4eaA ‘A {(S)}29M NM (ed1IBWY JO S918IS pajyiun

VSN ‘wopSury pajiun ‘MN ‘wedazewsa) ‘|\J L ‘We|jozely |y L ‘UoljelAsp piepuels ‘gs ‘ogadeld ‘y1d ‘wedazexo ‘X0 ‘34odal jou ‘YN siualied Jo Jaquinu ‘U ‘wejozepiw ‘Q|IA ‘Wedazelo| ‘YO {piemios
paliied UoeAIasqo 3se| ‘4DOT Wiy ‘1|7 ‘BulSljowe] ‘N :1e943-03-UoIUSIUI ‘| 1| :2SOP Pax1y ‘I {(UOISIADY 1X3]- ‘UONIPT U34N04-) SI9pJosi [eUS|A JO [enUely [ed13siie)S pue dlisouselq ‘(Y1- ‘Al-)
INSQ et} pa||043u0d-0qade|d ‘paziwopuel ‘pul|q-a|qnop ‘1 DdYaa ‘(s)Aep ‘p :21edpAy [e4o]yd “THD ((A149A3S-) JuswaAoidw]-suolssaidw] [eqolD [ea1ul]D aY3 (S-) -1DD 4apJosip (11 ‘1) 4ejodiq (11 ‘1) ad

L11(€) ‘%0L = 9364

soueldwod
‘€5 519D 12d¥4da
G (IN) dOZ 99v LerFtey 85 vid A0z z98e(z)  (5)‘Ansnpul(p) ‘ueder (g)
1444 (IN) L 4N (0)0}% N 8T ¥l St (14) 00T NV 9z  ‘(dL-AlI-WSQ) 1aga(t) ‘€0t (¢) ‘TT0Z ewehoy (T)
(IN) QI
(dN) VXO
5S (4N) WAL v'0s oerFley tet vid (4007 124¥4a () ‘An1snpul
(IN) ¥O1 (14) oov 111(g) ‘A8t 2288 () ‘'VSN (€) ‘s€T
poG 87 ‘(4N) THD UN sV Ty 4N sLTTF T sTLT ‘002 ‘05 WV 9L () “(AI-INsQ) 1 ad (1) () ‘€00z °s24qejed (1)
(4007)
L11(€) ‘8utpAd pide
yum ‘A g1 < a3e 12d¥4a(s)
2b'55 60¥ vie 68 vid () (ANFWSQ)  “Ansnpul (v) VSN (€) ‘28T
> 81 (IN) ¥O1 4N 9y N G'8¢ €6 (00S-00T) NV 9C Ilag‘1ag(m) (2) ‘000z @sa4qeled (1)
(dN) YXO (4007)
(IN) IN3L L111(€) €5 519D 12d¥4aa
-00L (4N) ¥OT eer 0Tt F60r 0L Vid A g1 = a8e (5) Ansnpul (1) “vsn (€)
,S'LY (4N) THD UN 8vt N 9'CT F9°0% 65 (00%7-00T) V1 9L (@) (AI-NSQ) 1ad (1) ‘SZT (2) ‘€00z uspmog (T)  Salpnis NV
,8°08 ¥0T v1d 10dygd
J(uelpaw) L11(g) A 09 5 a8e (S) ‘sANsnpul (1) ‘SN
,9°Ch 4N 4N 679 N (uelpaw) ¢4 10T 000T 111 0T (2)‘(4N)ad (1) (€)'soz () ‘eL6T ualid (T)
1Ll (ud1sap
(€) ‘A ¢ s spouad 19A0Ss042) | Dd¥9ad
p>0°001 o'oY 8'85 s vid pazijiqess s A (5) Ansnpul (1) YN
poSLE N N GLE N 8'09 8 (4 0sz 111 9C T(2)(dN) Q9 (1)  (€) ‘€T (2) ‘TL6T lIepund (1) SalpnIs 111
(%) (%) s8nap (%) (%) (A‘asFuesw) (A‘Qgs ¥ uesw) u (p/3w) 3nug (im)  uonendod pazAjeue usisap (g)
aposide  juejjwoduo)  ddey EIEN ssau||t 98y paziwopuey Apnis jo (€) ‘snye3s sjuaned ‘diysaosuods () ‘A13unod
poow jouoneing uoneing (2) ‘sisouselq (1) (€) ‘u 1e303 () ‘Apnms (1)
Aue 0}
a2np ajel
asde|ay

JapJosip Jejodiq y3m sjuaiied 4o s|el} pa||oJ3uod-0gade|d paziwopueds ‘papul|g-a|gnop papn|dul 3y} JO SJ13SHS3OBIEYD JUSWIeal) pue ‘qualied ‘Apnis T 314VL



244

NEUROPSYCHOPHARMACOLOGY

OYAET AL.

REPORTS

eleven authors (KO, KS, SE, YH, MH, YMatsuda, YMatsui, NM, IN,
MO, and TK) independently assessed the selected studies based
on the inclusion/exclusion criteria. Each of the identified studies
was checked against the inclusion and exclusion criteria and any
discrepancies in coding were resolved by discussion among the
authors.

2.2 | Outcomes

We included the outcome measures of at least two studies for each
outcome measure. The primary outcome was the study-defined re-
lapse rate due to any mood episode at the study endpoint. Other
outcomes were a manic/hypomanic/mixed or depressive episode,
all-cause discontinuation, discontinuation due to adverse events,
death, and death by suicide.

2.3 | Data extraction

The authors independently extracted data from the included stud-
ies. An intention-to-treat or a modified intention-to-treat analysis
was applied. When data required for the meta-analysis were missing,
we contacted the study investigators and requested their unpub-
lished data or we extracted data regarding a death in a lithium study’
from a previous review article.*

2.4 | Statistical analysis

The meta-analyses were conducted using Review Manager,15
and for each one the RR (with 95%Cl) was calculated. When the
random-effects model showed significant differences between
groups, the number-needed-to-treat or number-needed-to-treat-
harm (NNT and NNH, respectively) was estimated. Heterogeneity
was evaluated using the 12 statistic, with I2 > 50% considered to
indicate considerable heterogeneity.16 The methodological quality
of the trials was assessed using the Cochrane risk of bias criteria.
We did not explore potential publication bias because our analysis
included fewer than the 10 studies needed to use the funnel plot
method.*

3 | RESULTS

3.1 | Study characteristics

Searches of the PubMed, Cochrane Library, and Embase databases
yielded 597, 275, and 437 reports, respectively. We excluded 1219
of these studies based on the title or abstract, 86 after reading the
full text, and four because they were duplicates. Consequently, and
remarkably, although we searched and checked reports published
since 2013, not one met our inclusion criteria. However, Miura
etal's study6 identified two DBRPCTs for lithium®? (mean duration,
65 weeks; N = 218) and four for Iamotriginelo’13 (51 weeks; N = 706)
(Figure S1). Table 1 summarizes the characteristics of these studies.
Figure S2 addresses the risk of bias assessment.

3.2 | Lithium vs placebo

The meta-analysis showed that lithium was superior to placebo
for reducing the relapse rate due to any mood episode [RR =0.52,
95%Cl = 0.41-0.66, P <0.00001, I =0%, NNT =2.3 (1.6-4.2)] and
regarding all-cause discontinuation (RR=0.57, 95%Cl = 0.47-0.69,
P <0.00001, I? = 0%, NNH = 2.3 (1.6-4.3)) (Figure S3). If the control
event rate (CER, a relapse rate in the control group) is 87%,Y NTT for
the primary outcome would be 2.4 (1.9-3.4). Other outcomes did not
differ significantly between lithium and placebo. One study9 reported
that there were no significant differences in discontinuation due to
adverse events, death, or death by suicide between the groups.

3.3 | Lamotrigine vs placebo

Lamotrigine was also found to be superior to placebo for re-
ducing the relapse rate due to any mood episode [RR=0.81,
95%Cl = 0.70-0.93, P = 0.004, I> = 0%, NNT = 8.3 (5.0-25.0)] and for
all-cause discontinuation [RR = 0.89, 95% Cl = 0.81-0.98, P =0.02,
I? = 52%, NNT = 11.1 (7.1-25.0)], as detailed in Figure S4. If the CER
was 87%,Y NTT for the primary outcome would be 6.0 (3.8-16.4).
Other outcomes did not differ significantly between lamotrigine and

placebo.

4 | DISCUSSION

These results suggest that lithium and lamotrigine are beneficial
for preventing relapse in clinically stable patients with adult BD.
Although we did not directly compare lithium with lamotrigine
regarding relapse rate, lithium appeared to be associated with a
lower risk in this regard compared to lamotrigine. Both drugs were
well tolerated. However, the number of studies and patients in-
cluded in this analysis was small. There was also a difference in
duration of the studies between the two lithium investigations.
Future investigations should examine longer-term efficacy and
generate more safety data. We did not evaluate several efficacy
and safety outcomes for lithium because no suitable data were
available for performing these meta-analyses. We importantly
note that all the DBRPCTs included in the analysis were industry
sponsored; therefore, the results might reflect an industry-spon-
sored bias.'®
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