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1 | INTRODUCTION
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Abstract

Objectives: Lamotrigine is used to treat bipolar depression despite inconsistent evi-
dence. Here we present the results of an exploratory item-level analysis of pooled data
from five randomized placebo-controlled trials of lamotrigine for acute bipolar depres-
sion. The goal was to determine if certain depression scale items were more responsive
to lamotrigine treatment.

Methods: The pooled sample contained 1072 adult outpatients treated for up to 7-
10 weeks. Depressive symptoms were measured with the Hamilton Depression Rating
Scale and the Montgomery-Asberg Depression Rating Scale. Change scores on indi-
vidual scale items were compared between treatment groups.

Results: There were statistically significant effects on items assessing depressed
mood/sadness, lack of interest/anhedonia, pessimism/guilt, and anergia/fatigue, on
both scales. However, there was marked variation in the baseline symptom prevalence,
and items with higher scores at baseline tended to have larger and statistically signifi-
cant treatment effects.

Conclusions: The results suggested a significant treatment effect on core symptoms of
depression. A floor effect appeared to limit the sensitivity of other scale items. Given
the exploratory nature of the analysis, firm conclusions cannot be drawn, although
the results were consistent with past research. Relying on total depression scale sum
scores over targeted assessments of core depressive symptoms may have impeded sig-

nal detection in the original trials.
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approved for maintenance therapy in bipolar disorder but not for acute

depression treatment (Weisler et al., 2008). However, a meta-analysis

Lamotrigine is used to treat acute bipolar depression despite incon-
sistent evidence (Yatham et al, 2018). Five industry-sponsored
monotherapy trials initially failed to find a consistent benefit over
a placebo (Calabrese et al., 2008), yet two maintenance trials were

positive (Goodwin et al., 2004). As a result, lamotrigine was widely

of the five monotherapy trials subsequently detected a modest efficacy
signal (Geddes et al., 2009), and more recent adjunct trials were also
supportive (Geddes et al., 2016; van der Loos et al., 2008).

A target lamotrigine dose of 200 mg/day is generally recommended

for bipolar disorder although higher doses are sometimes required in
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TABLE 1 Clinical trials used in the pooled analysis
SCAB2001 SCAA2010 SCA40910 SCA100223 SCA30924
Sample, n Bipolar | Bipolar | Bipolar Il Bipolar | Bipolar Il Bipolar |
Lamotrigine 63(35F) 61(36F) 42 (30F) 133(76F) 111(71F) 131(73F)
Placebo 66(39F) 61(38F) 42 (23F) 124 (66 F) 110(70F) 128 (69 F)
Age, M years (SD)
Lamotrigine 41.7 (11.5) 40.5(11.9) 39.5(10.4) 37.4(12.5) 38.8(11.5) 40.5(12.3)
Placebo 41.9(12.7) 39.7(10.2) 41.3(12.5) 37.2(11.5) 36.9 (11.9) 38.0(12.0)
Current depressive episode > 24 weeks?
Lamotrigine 22% 28% 17% 19% 30% 34%
Placebo 29% 21% 26% 23% 24% 43%
Lamotrigine dosing, mg/day
Week 1-2: 25 Week 1-2: 25 Week 1-2: 25 Week 1-2: 25 Week 1-2: 25
Week 3: 50 Week 3-4: 50 Week 3-4: 50 Week 3-4: 50 Week 3-4: 50
Week 4: 100 Week 5: 100 Week 5: 100 Week 5: 100 Week 5: 100
Week 5-7: 200 Week 6: 100-200° Week 6-8: 200 Week 6-8:200 Week 6-8:200

Week 7: 100-300*
Week 8-10: 100-400*

Note. Detailed descriptions can be found at https://www.gsk-studyregister.com and in Calabrese et al. (2008). F = female.

2Based on the Safety populations for SCA40910, SCA100223, and SCA30924.

bFlexible dosing based on tolerability.

clinical practice (Yatham et al., 2018). Suboptimal dosing could explain
the negative results from the monotherapy trials (Geddes et al., 2016;
Yatham et al., 2018). In four of five trials, 200 mg/day was the maximum
dose, and it was not achieved until the final 3 weeks (Calabrese et al.,
2008). In contrast, doses up to 400 mg/day were used in both mainte-
nance trials (Goodwin et al., 2004).

Another possible explanation for the inconsistent findings is that
lamotrigine may be more effective for specific depressive symptoms
that were not deliberately assessed in the original trials. This was sug-
gested by an open-label trial that used flexible doses at an average of
250 mg/day (Bowen et al., 2014; Peters & Bowen, 2018), but also tri-
als in which 200 mg/day was the maximum dose (Mitchell et al., 2013;
Peters et al., 2018). Therefore, higher doses may not be required to
detect these effects.

Here we report the results of an exploratory item-level analysis of
data from the five original acute bipolar depression monotherapy trials
(Calabrese et al., 2008). The purpose was to further elucidate specific
depressive symptoms that might be more responsive to lamotrigine

compared to placebo.

2 | METHODS
2.1 | Design

This study used pooled data from five randomized, double-blind,
placebo-controlled, parallel-group, monotherapy trials of lamotrigine
for acute bipolar depression (Calabrese et al., 2008). Data access
was requested from the trial sponsors through clinicalstudydatare-
quest.com. The analyses reported here were conducted post hoc after

another study (Peters et al., 2021) with permission from the sponsor
and an independent review panel. The trials are described in Table 1
and in more detail elsewhere (Calabrese et al., 2008). These were
conducted in accordance with the Declaration of Helsinki with ethics
approval, and all participants provided informed consent (Calabrese
et al., 2008). The trials were conducted solely in the United States,
except SCAB2001 (15 centers in the United States, 6 in the United
Kingdom, Australia, and France). In all trials, lamotrigine was admin-
istered with a fixed-dose titration up to 200 mg/day (except in trial
SCAA2010 in which it was dosed flexibly at 100-400 mg/day) for
up to 7-10 weeks (see Table 1). We did not include data from one
fixed-dose 50 mg/day arm in trial SCAB2001 as this dose is considered
subtherapeutic (Geddes et al., 2009; Yatham et al., 2018).

2.2 | Sample

The pooled sample consisted of 1072 adult outpatients (age >
18 years, M = 39.0, SD = 11.9; 58.4% female) currently in an acute
major depressive episode (duration > 2 or 8 weeks, depending on
the trial) with a diagnosis of bipolar disorder type | or Il (see Table 1).
Diagnoses were confirmed with the Structured Clinical Interview for
DSM-IV (First et al., 1994). A 17-item Hamilton Depression Rating
Scale (HAMD-17) (Hamilton, 1960) score > 18 was also required.
Additional inclusion criteria varied between trials (see Calabrese et al.,
2008). Common exclusion criteria were previous lamotrigine treat-
ment; concurrent/recent psychotropic medication or psychotherapy;
abnormal thyroid tests; epilepsy; active suicidality; panic disorder,
bulimia nervosa, obsessive-compulsive disorder, or social phobia in

the last 12 months; rapid-cycling; substance abuse/dependence; and


https://www.gsk-studyregister.com
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TABLE 2 HAMD items with baseline prevalence and change scores

Baseline
Item M (SD) %zero
1. Depressed mood 2.9(.50) 0.0
2. Guilt 2.0(.80) 5.7
3. Suicide 1.0(.80) 327
4. Insomnia, early 1.5(.79) 18.3
5. Insomnia, middle 1.4(.77) 17.5
6. Insomnia, late 1.2(.85) 27.6
7.Work and interests 2.9(.58) 0.3
8. Retardation 1.3(.82) 18.8
9. Agitation 1.1(.84) 27.0
10. Anxiety, psychic 2.3(.71) 2.0
11. Anxiety, somatic 1.7 (.94) 12.9
12. Somatic, Gl 0.8(.76) 39.5
13. Somatic, general 7(.52) 4.0
14. Genital 1.3(.81) 23.0
15. Hypochondriasis 0.7 (.76) 47.6
16. Weight loss 0.3(.59) 75.5
17. Insight .2 (.41) 83.8
18. Diurnal variation 0.9(.83) 37.4
19. Depersonalization 4(.72) 67.8
20. Paranoid 0.4(.59) 63.1
21. Obsessional/compulsive 4 (.59) 70.5
22. Hypersomnia, early 0.5(.80) 69.8
23. Hypersomnia, oversleep 4(.72) 75.7
24. Hypersomnia, napping 0.6(.81) 59.6
25. Increased appetite .3(.65) 77.9
26. Weight gain 0.3 (.60) 79.8
27. Psychic retardation 1.1(.84) 26.1
28. Motor retardation 1.0(.84) 30.9
29. Helplessness 1.4(.88) 18.2
30. Hopelessness 1.6 (.90) 11.9
31. Worthlessness 1.7 (.86) 10.6

Change scores, M (SD)

LTG PBO z
1.23(1.2) 1.05(1.2) 251"
0.94(1.1) 0.78(1.1) 221"
0.52(.86) 0.47(.87) 0.89
0.49(.98) 0.50(1.0) -0.23
0.43(.97) 0.47(.98) -0.64
0.45(1.0) 0.46(.97) -0.02
1.37(1.3) 1.06(1.2) 3.84"*
0.66 (.92) 0.55(.93) 1.89°
0.33(.93) 0.37(.87) -0.06
0.79(1.2) 0.68(1.1) 1.59
0.67(1.1) 0.61(1.1) 0.67
0.31(.88) 0.36(.82) —0:55
0.76(.91) 0.62(.90) 2.47*
0.45(.92) 0.45(.89) -0.09
0.29(.82) 0.19(.80) 1.80°
0.07 (.67) 0.13(.71) -1.29
0.03(.50) 0.04 (.40) —-0.05
0.46 (.87) 0.38(.93) 1.33
0.20(.75) 0.24(.71) -0.74
0.09 (.60) 0.17 (.63) -1.827
0.09 (.54) 0.11(.54) -0.34
0.23(.81) 0.18(.83) 0.72
0.16 (.73) 0.14(.77) 0.34
0.18(.89) 0.20(.91) —-0.03
0.14(.67) 0.13(.71) 0.07
0.11(.67) 0.10(.64) 0.01
0.55(.90) 0.49(.91) 0.86
0.54(.86) 0.46 (.91) 1.73°
0.63(1.1) 0.54(1.1) 141
0.70(1.1) 0.65(1.1) 0.66
0.72(1.0) 0.65(1.0) 131

Note. Change scores were compared between treatment conditions with Wilcoxon rank-sum tests. A negative z score indicates the change score was larger

in the placebo group. HAMD = Hamilton Depression Rating Scale; LTG =

medical conditions that could interfere with treatment (Calabrese
etal., 2008).

2.3 | Instruments

Depressive symptoms were measured with the 17- and 31-item
versions of the Hamilton Depression Rating Scale (HAMD-17 and
HAMD-31) (Hamilton, 1960; Williams et al., 1988) and the 10-item
Montgomery-Asberg Depression Rating Scale (MADRS) (Montgomery
& Asberg, 1979). The HAMD-17 and MADRS are commonly used and
accepted in regulatory trials in the United States and Europe. We

lamotrigine; PBO = placebo. 'p < .05; “p < .01;

xx

p <.001; Tp<.10.

included all HAMD-31 items because these cover additional symp-
toms not assessed by the HAMD-17. The rationale for also including
the MADRS was that this allowed us to look for consistency across
scales. Scales were administered at baseline and weekly until study

completion.

2.4 | Analysis
Change scores (baseline - final score) were calculated for each
depression scale item. Missing scores were filled by carrying

forward the last observation, consistent with the original trials
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TABLE 3 MADRS items with baseline prevalence and change scores

Baseline
Item M (SD) Yzero
1. Apparent sadness 3.5(.90) 0.4
2. Reported sadness 3.8(.80) 0.3
3. Inner tension 3.1(.95) 1.8
4. Reduced sleep 3.2(1.5) 10.1
5. Reduced appetite 1.6 (1.5) 40.8
6. Concentration 3.3(1.0) 2.2
7. Lassitude 3.4(1.1) 1.9
8. Inability to feel 3.4(1.1) 1.8
9. Pessimistic thoughts 2.7(1.1) 3.0
10. Suicidal thoughts 1.4(1.1) 27.2

PETERSET AL.
Change scores, M (SD)
LTG PBO z
1.58(1.6) 1.35(1.6) 2.37*
1.68(1.7) 1.44(1.6) 246"
1.04(1.5) 0.87(1.4) 1.847
0.96(1.8) 1.07(1.8) -0.81
0.63(1.7) 0.71(1.6) -0.61
1.31(1.7) 1.18(1.5) 1.29
1.53(1.6) 1.24(1.7) 272
1.64(1.6) 1.31(1.7) 3.16**
1.22(1.5) 0.99(1.5) 2.44*
0.68(1.2) 0.66(1.3) 0.40

Note. Change scores were compared between treatment conditions with Wilcoxon rank-sum tests. A negative z score indicates the change score was larger
in the placebo group. MADRS = Montgomery-Asberg Depression Rating Scale; LTG = lamotrigine; PBO = placebo. p < .05; “p < .01; “"p <.001; Tp < .10.

(Calabrese et al., 2008). Change scores were then compared between
treatment groups with Wilcoxon rank-sum tests. A nonparametric
test was chosen in case some items (particularly those with restricted
ranges) were not normally distributed. For each item, we also calcu-
lated mean baseline scores and the proportion of patients scoring zero
at baseline to gauge the extent that treatment effects were related to

baseline prevalence (Hieronymus et al., 2019).

3 | RESULTS

HAMD-17 item-level baseline and change scores are presented in
Table 2. Significant treatment effects were detected on items 1
(depressed mood), 2 (guilt), 7 (work and interest), and 13 (general
somatic/fatigue). The respective Cohen'’s d effect sizes were 0.15,0.14,
0.24, and 0.15. Among the additional HAMD-31 items (also in Table 2),
the only marginally significant effect in favor of lamotrigine was on item
28 (motor retardation; p = .08, d = .09). MADRS item-level scores (see
Table 3) were generally consistent, with significant effects on items 1
(apparent sadness; d = 0.15), 2 (reported sadness; d = 0.14), 7 (lassi-
tude; d=0.17), 8 (inability to feel; d = 0.20), and 9 (pessimistic thoughts;
d = 0.15). In general, items with significant or marginally significant
effects tended to have higher baseline scores, with some exceptions
(e.g., HAMD items 10 and 11 vs. 8 and 15; MADRS item 6 vs. 7 and 8;
see Tables 2 and 3).

It was noted that the items with significant or marginally significant
effects also roughly matched the items from the HAMD-6 subscale
(i.e., 1, 2, 7, 8, 10, and 13), which has established psychometric and
clinimetric advantages over the HAMD-17 (Carrozzino et al., 2020;
Timmerby et al., 2017). Therefore, we made the post-hoc decision
to also calculate treatment effects with analysis of variance tests on
the HAMD-6 (F = 11.7, p < .001, d = .21) and a subscale of the six
corresponding MADRS items (i.e., 1,2,3,7,8,and 9; F = 9.69,p = .002,

d = .19), which were larger and more strongly significant compared

to their parent scales (HAMD-17,F = 3.82,p = .051,d = .12; MADRS,
F=442,p=.04,d=.13).

4 | DISCUSSION

The goal of the analysis was to identify specific depressive symptoms
that were more responsive to lamotrigine treatment. We found that
treatment effects on HAMD-6 subscale items (in particular, anhedo-
nia/interest, mood, energy, and guilt) were larger, with consistency
across scales. This finding is important not because it is novel but
because it has already been demonstrated with striking consistency for
numerous second-generation antidepressants, albeit mostly in unipo-
lar depression (Bech et al., 2002, 2004, 2010; Carrozzino et al., 2020;
Entsuah et al., 2002; Faries et al., 2000; Lisinski et al., 2020; @stergaard
et al.,, 2014; Schneider et al., 2003; Timmerby et al., 2017). We did not
plan to focus onthe HAMD-6 specifically, and although the analysis was
exploratory, convergence with past research is reassuring. Previously it
has been suggested that the lamotrigine monotherapy program failed,
at least in part, due to the short trial durations combined with slow
dose titrations, and suboptimal end-trial doses (Yatham et al., 2018).
The current results suggest that relyingon HAMD-17 and MADRS sum
scores over targeted assessments of core depressive symptoms also
impeded signal detection in the original trials.

The results derived from item-level change scores are also con-
sistent with a prior reanalysis of two placebo-controlled lamotrigine
trials (unipolar and bipolar depression) that found significant effects on
factors assessing depressive cognitions and psychomotor retardation
(Mitchell et al., 2013). However, in contrast to the current results,
the anergia factor (containing the work/interest and general somatic
items) did not clearly improve, possibly because it also contained
the insight and libido items (Mitchell et al., 2013). Past research has
suggested that lamotrigine may dampen affective instability and

related symptoms such as irritability in patients with mood disorders
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(Bowen et al., 2014; Peters & Bowen, 2018). Although these were
not assessed in the current study, the positive effect on MADRS
item 8 (inability to feel) argues against emotional blunting in this
sample.

The items with the largest effects also tended to be more preva-
lent in the sample at baseline, although not invariably. This suggests
a floor effect, to some extent, may have limited the sensitivity of
other items. Alternatively, the lack of prominent effects on the items
assessing sleep and appetite/weight would also be in keeping with
lamotrigine being weight-neutral and not overly sedating (Bowden
et al., 2004; Calabrese et al., 2008). The marked variation of baseline
prevalence across depressive symptoms was similar to that reported
in a recent pooled analysis of trial data from patients with unipolar
depression being treated with selective serotonin reuptake inhibitors
(Hieronymus et al., 2019). This should be noted for future clinical trials,
particularly if symptom-level effects are being examined, as it would
be difficult to detect a significant effect if the majority of the sample is
without the symptom in question.

Given the exploratory nature of the analysis, the results need to be
considered hypothesis-generating until replicated with additional data.
Furthermore, the results may not generalize to broader clinical popula-
tions, and only clinician-rated symptom scales were used to measure
efficacy. We also did not test for interactions with other variables (e.g.,
age, sex). The use of single items to assess symptoms is another limita-
tion, although it does permit comparison with a substantial number of

industry-sponsored trials.
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