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Abstract

Background: The potential value of lithium treatment in particular aspects of unipolar major depressive disorder remains uncertain.

Methods: With reports of controlled trials identified by systematic searching of Medline, Cochrane Library, and PsycINFO literature databases, we
summarized responses with lithium and controls followed by selective random-effects meta-analyses.

Results: We identified 36 reports with 39 randomized controlled trials: six for monotherapy and 12 for adding lithium to antidepressants for acute major
depression, and 21 for long-term treatment. Data for monotherapy of acute depression were few and inconclusive. As an adjunct to antidepressants,
lithium was much more effective than placebo (p<<0.0001). For long-term maintenance treatment, lithium was more effective than placebo in
monotherapy (p=0.011) and to supplement antidepressants (p=0.038), and indistinguishable from antidepressant monotherapy.

Conclusions: The findings indicate efficacy of lithium as a treatment for some aspects of major depressive disorder, especially as an add-on to
antidepressants and for long-term prophylaxis. It remains uncertain whether some benefits of lithium treatment occur with many major depressive

disorder patients, or if efficacy is particular to a subgroup with bipolar disorder-like characteristics or mixed-features.
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Introduction

[AQ: 3][AQ: 4][AQ: 5]Lithium is considered a standard
treatment for bipolar disorder (BD) (Baldessarini 2013; Geddes
et al. 2004; Goodwin et al. 2016; Yatham et al. 2018). It may also
reduce risk of suicide in BD patients (Cipriani et al. 2013; Tondo
et al. 2001; Tondo and Baldessarini 2015), and perhaps also in
major depressive disorder (MDD) (Guzzetta et al. 2007). There
also is some evidence that lithium treatment may exert protective
effects on cerebral tissue and might reduce risk of dementia
(Gerhard et al. 2015; Matsunaga et al. 2015), and even that it may
reduce the risk of cancer in BD patients (Huang et al. 2016).
Lithium also has evidence of benefit as a supplementary treat-
ment in otherwise treatment-resistant major depression (Dold
and Kasper 2017; Nelson et al. 2014).

However, the effects of lithium in the treatment of both acute
or recurrent MDD remain uncertain. Most clinical trials of lith-
ium for depression, especially soon after its modern re-introduc-
tion into medicine in 1949, included patients with a variety of
recurrent major mood disorders, in whom unipolar and bipolar
depression was not consistently differentiated (Adli et al. 1998),
and indeed before formal distinction of the BD and MDD syn-
dromes (DSM-III 1980). [AQ: &] This circumstance probably
reflected an assumption that depressive phases of both syn-
dromes may respond to the same treatments—a concept which is
increasingly challenged (Baldessarini 2013; Baldessarini et al.
2017, 2018; Ghaemi 2008; Pacchiarotti et al. 2013). In addition,
these syndromes have significant clinical, epidemiological, and
longitudinal course differences, as well as dissimilar therapeutic
responses (Baldessarini 2013; Baldessarini et al. 2017; Dunn

et al. 2002; Hirschfeld 2014). Indeed, insufficient distinction
between depressive episodes in MDD and BD may well have
impeded research and practice aimed at their optimal clinical
management.

Lithium monotherapy for acute unipolar
major depression

Souza and Goodwin (1991) reviewed the efficacy of lithium for
the treatment of acute depression. They found some benefit from

International Consortium for Mood and Psychotic Disorder Research,
McLean Hospital, Belmont, USA

2Department of Neurology and Psychiatry, Clinica Alemana Universidad
del Desarrollo, Santiago, Chile

3Early Intervention Program, J Horwitz-Barak Psychiatric Institute,
Santiago, Chile

“Research Division, Institute of Mental Health/Woodbridge Hospital,
Singapore

5Department of Psychiatry, Harvard Medical School, Boston, USA
6Lucio Bini Mood Disorder Centers, Cagliari and Rome, Italy
"Department of Psychiatry, Universidad de Los Andes, Chile[AQ:= 1]
8Department of Psychiatry, Pontificia Universidad Catélica de Chile,
Santiago, Chile[AQ: 2]

Corresponding author:

Juan Undurraga, Department of Neurology and Psychiatry, Clinica
Alemana Universidad del Desarrollo, Av. Vitacura 5951, Santiago, PC-
7650568, Chile.

Email: juanundu@gmail.com


https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/jop
mailto:juanundu@gmail.com

Journal of Psychopharmacology 00(0)

lithium, and clear superiority over placebo. However, they
included trials with approximately 50% BD patients as well as
uncontrolled studies. A later review by Adli et al. (1998), also
found lithium to be an effective monotherapy for acute depres-
sion, but again included trials with MDD and BD patients, some
not peer-reviewed.

Antidepressant augmentation trials

Lithium may have clinical value for depressed patients poorly
responsive to antidepressant treatment (Edwards et al. 2013).
Crossley and Bauer (2007) reported on two meta-analyses of the
efficacy of lithium in accelerating or augmenting clinical
response to antidepressants in patients with acute major depres-
sion. In five studies of hastening treatment-response, comparing
lithium versus placebo added to tricyclic antidepressants yielded
a nonsignificant difference (odds ratio (OR)=-0.43 (95% confi-
dence interval (CI): —0.93 to +0.07)). In 10 studies of augment-
ing various antidepressants with lithium versus placebo, lithium
was much more effective (OR=3.11 (95% CI: 1.80-5.37)). A
major limitation, however, is that some of the trials may have
included cases of bipolar depression. Bauer et al. (2010, 2014)
later updated the preceding review, adding two more-recent trials
and finding the same level of superiority of lithium (OR=3.11),
even with less restrictive inclusion criteria, including some
uncontrolled and small studies and others involving effects of
discontinuing lithium augmentation.

Nelson et al. (2014) reported on a meta-analysis examining
efficacy of lithium as an adjunct to tricyclic and second-
generation antidepressants in nine randomized, placebo-
controlled trials. They found highly significant superiority of
lithium over placebo (OR=2.89 (95% CI: 1.65-5.05)). As only
13 of 237 subjects (5.49%) were diagnosed with bipolar
depression, these findings appear to provide a reasonable esti-
mate of lithium’s efficacy as adjunctive therapy compared to
placebo in mainly non-bipolar major depressive episodes.
Nevertheless, it is noteworthy that the largest superiority of
lithium over placebo (OR=12.3 (95% CI: 2.26-66.5)) was
found in a small study with a high proportion of BD patients
(9/27) (Schopf et al. 1989), suggesting lesser efficacy in non-
bipolar depression.

Long-term monotherapy trials

Long-term lithium monotherapy is effective in preventing recur-
rences of bipolar disorder (Goodwin et al. 2016; Kessing et al.
2018). A Cochrane-based systematic review considered rand-
omized controlled trials (RCTs) comparing lithium against antide-
pressants for long-term, prophylactic treatment of subjects
diagnosed with a major affective disorder, with an effort to exclude
BD patients identified in 2/8 of the included trials (Cipriani et al.
2006). Included were 475 subjects randomly allocated to lithium
or antidepressants. Participants were followed-up until relapse or
for 12-36 months. Daily trough serum concentrations of lithium
were 0.5-1.4 mEq/L. There was a statistically significant differ-
ence favoring lithium for fewer recurrences (RR=0.34 (95% CI:
0.14-0.82)) using fixed-effects meta-analysis, but the outcome
was non-significant with more conservative random-effects mod-
eling (RR=0.40 (95% CI: 0.14-1.18)). [AQ: 7]

Suicide prevention in MDD patients

Guzzetta et al. (2007) reported on a meta-analysis aimed at
evaluating evidence of a possible antisuicidal effect of lithium
in patients with unipolar MDD. They systematically reviewed
available literature and obtained unpublished data from investi-
gators. Retrieved data involved a total of 2434 person-years of
exposure (1149 with lithium, and 1285 without), and found a
highly significant 88.5% lower risk of suicidal acts with versus
without lithium treatment (incidence rate ratio (IRR)=8.71
(95% CI: 2.1 to 77.2); pooled RR=4.24 (95% CI: 1.49-12.0)).
Moreover, they found an 85% reduction in risk of completed
suicide among subjects given lithium (IRR=6.77 (95% CI:
1.29-66.8).

Cipriani et al. (2005) reported on a systematic review of
lithium versus suicidal behavior as well as all-cause mortality
in mood disorder patients. In data pooled from 32 RCTs (with
3458 participants), lithium was effective in preventing suicide
(OR=0.26 (95% CI: 0.09-0.77)), deliberate self-harm (OR=0.21
(95% CI: 0.08-0.50)), as well as death from all causes (OR=0.42
(95% CI: 0.21-0.87)). A later, updated review considered data
from 48 trials (with 6674 subjects), including information about
cases of unipolar MDD (Cipriani et al. 2013). Mean duration of
follow-up was 19.1 (range 4-48) months. Meta-analyses con-
firmed overall efficacy of lithium treatment in reducing the risk
of suicide with any type of mood disorder (OR=0.13 (95% CI:
0.03-0.66)) and reduction of deaths from any cause (OR=0.38
(95% CI: 0.15-0.95)), with less certain effects on risk of self-
harm. For MDD considered separately, there also was reduced
risk of suicide with lithium (OR=0.36 (95% CI: 0.13-0.98)),
and fewer total deaths (OR=0.13 (95% CI: 0.02-0.76)), com-
pared to placebo.

Aims of the present study

Given current gaps of knowledge and heterogeneous inclusion
criteria in previous reviews, especially regarding depressed BD
patients along with MDD cases, we aimed at systematically
reviewing peer-reviewed reports pertaining to the efficacy of
lithium in various aspects of the treatment of unipolar MDD: (a)
as monotherapy for acute depression, (b) as an adjuvant treat-
ment aimed at increasing efficacy of antidepressants generally or
for treatment-resistant depression (TRD), and (c) for long-term,
prophylactic treatment.

Methods
Search strategy

We sought to identify reports of randomized trials comparing
lithium with placebo or other medicines used in the treatment of
unipolar depression. Systematic, computerized searches of
Medline, Cochrane Library, and PsycINFO research literature
databases used the following search-terms: (“lithium” (MeSH
Terms) OR “lithium” (All Fields)) AND (“depressive disorder”
(MeSH Terms) OR (“depressive” (All Fields) AND “disorder”
(All Fields)) OR “depressive disorder” (All Fields) OR “depres-
sion” (All Fields) OR “depression” (MeSH Terms)) AND (“pla-
cebos” (MeSH Terms) OR “placebos” (All Fields) OR “placebo”
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(All Fields)) AND “humans” (MeSH Terms). In addition, we
hand-searched published reviews and research reports for addi-
tional, relevant citations. Searching was limited to peer-reviewed
reports of RCTs, reported from 1970 to January 2018 in any lan-
guage, with an English or Spanish summary.

Eligibility criteria

We included reports of double-blind trials involving randomiza-
tion to monotherapy (or adjunctive therapy) with lithium com-
pared to placebo or to any other psychotropic agent, in adults, in
an apparently unipolar, major depressive episode based on
DSM-III to DSM-5, ICD-9 or -10, or RDC diagnostic criteria.
[AQ: 8] Lithium doses could be fixed or flexible. We excluded
reports involving special populations, such as juveniles, persons
with major general medical or neurological illnesses, or includ-
ing =15% with bipolar depression or other psychiatric diagno-
ses (but, included trials with more BD cases if outcomes for
unipolar depression subjects were reported separately). We
defined short-term treatment of acute depression as trials of at
least one and <12 weeks, and “long-term” as trials with =12
weeks follow-up.

Outcome measures

We defined response in short-term trials of major depressive epi-
sodes, as showing =50% reduction in depressive symptoms, as
defined by the authors, typically based on scores on well-
established rating-scales. We also considered percentage change
in depression scores from baseline to endpoint, when possible.
Longer-term trials had highly heterogeneous definitions of out-
comes, but we considered response as the proportion of patients
without new depressive episodes (as defined by the authors) dur-
ing follow-up.

Data analysis

Data were tabulated and pooled, usually as means with 95% Cls.
We employed random-effects meta-analysis to compare responses
between subjects treated with versus without lithium, and reported
apooled OR. Data from adjunctive trials and from long-term trials
were subjected to meta-regression modeling following meta-anal-
ysis. Statistical software included Statview.5 (SAS Institute, Cary,
North Carolina, USA) for spreadsheets, and STATA.13 (StataCorp,
College Station, Texas, USA) for analyses.

Results

Electronic searching yielded 1296 potentially relevant studies,
and we identified 16 additional reports by hand-searching pub-
lished reports and reviews (total of 1312 records). We assessed
73 full-text reports for possible study inclusion. Of these, we
excluded 22 for having >15% BD in the sample, eight for giving
insufficient information, three for being uncontrolled, two for
being duplicated, and two for other reasons, leaving a total of 36
reports of 39 RCTs for analysis (six for short-term treatment of
acute major depression, 12 for short-term augmentation treat-
ment, and 21 for long-term maintenance treatment) (see Figure 1
and Supplementary Material Appendix References).

Lithium monotherapy for acute unipolar
major depressive episodes

For analysis of lithium monotherapy in acute unipolar major
depression, we included six RCTs comparing lithium to placebo
(two trials) or to a different drug (three trials compared with tri-
cyclic antidepressants (TCAs)), and one with serotonin reuptake
inhibitor (SSRI) antidepressant), with a total of 218 patients,
76.3% of whom were women. Follow-up was 2—-6 weeks and
only one trial was not under double-blind conditions (Bschor
et al. 2013), [AQ: 9] but is included as such trials are rare. We
found no difference between lithium and its comparator (another
drug or placebo) in response as defined by in the reports ana-
lyzed. We also did not find differences in percentage change in
depression symptom ratings between intake and endpoint. The
lack of difference between treatment with lithium versus pla-
cebo (only two trials) indicates a lack of efficacy, so that a lack
of difference from antidepressants may not mean that lithium
yielded equivalent effects.

Lithium augmentation of antidepressants for
acute unipolar major depression

We included 12 RCTs of lithium versus placebo, as adjuncts to
antidepressants for acute unipolar major depression. There
were 541 patients (240 randomized to lithium, 301 to placebo
or a very low dose of lithium), followed-up for a mean of 3.50
weeks. Overall, random-effects meta-analysis found a highly
significant pooled outcome (OR 2.34 (95% CI: 1.57-3.51),
»<0.0001) favoring lithium over placebo as an adjunct to anti-
depressants (Figure 2). The estimated number needed to treat
(NNT; or number subjects to be treated to prevent one addi-
tional undesirable outcome) was moderate (4.9 (95% CI: 3.3—
9.2)). Of note, however, only 4/12 studies, individually, found
significant benefits of adding lithium. Furthermore, in nine tri-
als involving TRD (involving failure of at least one trial of a
standard antidepressant at a clinically plausible dose and time)
yielded a highly significant superiority of lithium over placebo
(OR=3.09 (95% CI 1.74-5.51), p<<0.0001). No tested factor
(Table 1) was significantly associated with outcome in meta-
regression modeling, and funnel plot (study-size versus OR)
did not indicate reporting bias.

Long-term trials

We identified 21 RCTs from 18 reports (three reports with two
active-treatment or control arms each) reporting on long-term
treatment with lithium for unipolar MDD, either as monotherapy
versus placebo (seven trials) or antidepressant (five trials) or as
an adjunct to antidepressant treatment (nine trials). They
involved 846 patients randomized to lithium (#=432) (alone or
as an add-on) or a comparator (n=414) and followed-up for a
mean of 22.2 (95% CI: 17.4-27.0) months; 70.7% of subjects
were women. Random-effects meta-analysis of all 21 studies
yielded an overall pooled OR of 2.80 ((95% CI: 1.59-4.92);
2<0.0001) favoring lithium over placebo or other comparators.
No tested factor (Table 2) was significantly associated with out-
come in meta-regression modeling, and funnel plot did not indi-
cate reporting bias.
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Figure 1.[AQ: 16] Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) report-selection flow diagram. Lithium
monotherapy for acute unipolar major depression. Source: Moher et al. (2009). [AQ: 17]
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Figure 2. Random-effects meta-analysis of effects of lithium vs placebo
to supplement antidepressant treatment for otherwise unresponsive acute
major depression in 12 trials, based on data in Table 1. Size of squares is
proportional to weight of each trial. Pooled odds ratio (OR)=2.34 (95%
confidence interval (CI): 1.57-3.51) (z=4.15, p<<0.0001).

Of note, by meta-analysis, lithium proved to be more effec-
tive than placebo in seven trials (OR=4.51 ((95% CI: 1.41-
14.5), p=0.011; Figure 3). Additional meta-analyses indicated a
nonsignificant difference between lithium and antidepressant
monotherapy in five trials (OR=2.21 (95% CI: 0.69-7.10);
»=0.024), and found lithium to be effective as an adjunct to
antidepressants in nine trials (OR=2.38 (95% CI: 1.05-5.40),
p=0.038; Table 2).

In addition, meta-analyses of seven trials that involved
discontinuing lithium or antidepressants yielded a nonsignifi-
cantly larger effect-size for the discontinued treatment
(OR=4.61 (95% CI: 1.21-17.4), p=0.025) than in 14 other tri-
als not involving treatment-discontinuation (OR=2.39 (95%
CI: 1.27-4.50), p=0.004). This outcome suggests that there
was not more than a small effect of treatment-discontinuation
itself.

Discussion

We found inadequate data to evaluate the efficacy of lithium
compared either to placebo or antidepressants in acute, unipo-
lar, major depressive episodes (Table 3), although another
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Table 1.[AQ: 13] Lithium as an adjunct to antidepressants in acute major depression.

Study, year Diagnosis Treatment Duration (weeks) Response rate (% of subjects) 0dds ratio (95% CI)
+Lithium +Placebo

Lingjaerde et al., 1974 MDD (not TRD) TCAs 6.0 40.0 (8/20) 20.0 (5/25) 2.67 (0.71-10.1)
Heninger et al., 1983 MDD (TRD) TCAs, MIA 2.0 62.5 (5/8) 0.00 (0/17) 55.0 (2.44-1238)?
Zusky et al., 1988 MDD (TRD) TCAs, MAOIs 3.0 37.5 (3/8) 25.0 (2/8) 1.80 (0.21-15.4)
Browne et al., 1990 MDD (TRD) TCAs 2.0 26.7 (4/15) 20.0 (3/15) 1.45 (0.26-8.01)
Joffe et al., 1993 MDD (TRD) TCAs 2.0 52.9 (9/17) 18.8 (3/16) 4.88 (1.01-23.6)?
Stein and Bernadt, 1993 MDD (TRD) TCAsb 3.0 43.8 (7/16) 20.6 (7/34) 3.00 (0.82-10.9)
Katona et al., 1995 MDD (TRD) FLX, LFP 6.0 51.7 (15/29) 25.0 (8/32) 3.21 (1.09-9.48)7
Baumann et al., 1996 MDD (TRD) TP 1.0 60.0 (6/10) 25.0 (8/32) 4.50 (1.01-20.1)?
Bloch et al., 1997 MDD (not TRD) ~ DMI 5.0 75.0 (9/12) 66.7 (10/15) 1.50 (0.28-8.14)
Cappiello et al., 1998 MDD (TRD) DMI 4.0 28.6 (4/14) 0.00 (0/15) 13.3 (0.65-274)
Januel et al., 2003 MDD (not TRD)  CMI 2.0 56.8 (42/74) 45.3 (34/75) 1.58 (0.83-3.02)
Nierenberg et al., 2003 MDD (TRD) NTR 6.0 11.1 (2/18) 17.6 (3/17) 0.58 (0.08-4.01)

Pooled (12 trials) (with ALl MDD, 9 TRD
95% CI)

10 TCAs, 2 SRIs

3.50 (2.34-4.66)

113/240, 47.1%
(40.6-53.6)

83/301, 27.6%
(22.6-33.0)

Pooled OR=2.34
(1.57-3.51)¢

AMI: amitriptyline; CI: confidence interval; CMI: clomipramine; CTP: citalopram; DMI: desipramine; FLX: fluoxetine; LFP: lofepramine; MAOIs: monoamine oxidase inhibi-
tors; MDD: major depressive disorder; MIA: mianserin; OR: odds ratio; NNT: number needed to treat; NTR: nortriptyline; SRI: serotonin-reuptake inhibitor; TCA: tricyclic-
type antidepressant; TRD: treatment-resistant depression (having failed at least one seeming adequate trial of an antidepressant).

Treatments: AMI, CMI, CTP, DMI, FLX, LFP, MAOIs, MIA, NTR, other treatments, notably antipsychotics; SRIs, TCAs. Of note, the nine trials involving lithium to rescue
patients with antidepressant-resistant depression yielded a meta-analytically pooled OR=3.08 (95% CI: 1.83-5.19) (z=4.22, p<<0.0001), and the three trials involving
supplementation of antidepressant treatment yielded a pooled OR=1.72 (95% CI: 0.99-2.98) (z=1.95, p=0.05).

20nly 4/12 trials (33.3%), individually found significant benefits of lithium. Two other studies (without reported response rates) also found no significant benefit of add-
ing lithium to an antidepressant (Nick et al., 1976; Shelal et al., 1996), as did a third with only two days of treatment (Kantor et al., 1966).

bControls include response to placebo or a probably ineffectually low dose of lithium carbonate (250 mg/day).

Based on random-effects meta-analysis (with low heterogeneity: I?=3.17%); pooled OR=2.34 (95% CI: 1.57-3.51) (z=4.15, p<<0.0001; NNT=4.9 (95% CI: 3.3-9.2); see

Figure 2).

mood-stabilizing agent, carbamazepine, may be effective
(Zhang et al. 2008). However, lithium was effective as an
adjunctive treatment to augment responses to antidepressants
for acute major depressive episodes, including cases of TRD,
with an overall OR of 2.34, p<<0.0001), though only 4/12 indi-
vidual trials individually found significant superiority for lith-
ium (Table 1). Only two trials tested lithium with a specific
modern antidepressant (citalopram, fluoxetine); both found sig-
nificant benefit with added lithium (Table 1). The conclusion
that lithium is effective as an adjunct to antidepressants, includ-
ing for TRD, accords with earlier reviews (Abou-Saleh et al.
2017; Bauer et al. 2010, 2014; Nelson et al. 2014; Rush et al.
2009; Zhou et al. 2015).

Particularly interesting findings emerged from meta-analy-
ses of 21 long-term, controlled trials aimed at preventing
recurrences in MDD (Table 2; Figure 3). Notably, lithium was
superior to placebo in seven long-term trials (OR=4.51,
p=0.011), as well as an augmenting treatment added to antide-
pressants in nine long-term trials (OR=2.38, p=0.038), and did
not differ from long-term treatment with antidepressants alone
in five trials (OR=2.21, p=0.18). Since long-term antidepres-
sant treatment has abundant controlled trial-based evidence of
effectiveness in recurrent MDD (Sim et al. 2015), the lack of
difference between lithium and antidepressants suggests that
they may be similarly effective for prophylaxis against MDD.
These findings are consistent with a finding of reduced risk
of psychiatric hospitalization among MDD patients treated
with lithium in a Finnish national sample (Tiithonen et al.

2017). Also of note, the long-term effects of lithium treatment
did not appear to be accounted for by artifactual clinical wors-
ening by treatment-discontinuation (Baldessarini 2013;
Faedda et al. 1993).

Overall, the present findings support the possible value of
lithium as an adjunct to antidepressants for both acute depres-
sion and for its prophylaxis, but leave lithium inadequately
tested as a monotherapy for acute, unipolar major depression, as
is also the case regarding acute bipolar depression (Selle et al.
2013). A critical question is whether benefits of lithium treat-
ment in non-bipolar depression represent a modest general
effect, or one that is particular to depressed patients with some
bipolar-like characteristics. Such cases may include those for-
merly considered to have “pseudounipolar” depression (Dyson
and Mendels 1968), later as members of a “bipolar spectrum”
with only mild hypomanic features (Akiskal 2007), and more
recently considered to have depression with “mixed features”
(Tondo et al. 2018; Vazquez et al. 2018), as well as depressed,
later-diagnosed BD patients who have not yet presented with
hypomania or mania.

Despite lithium’s efficacy for the treatment of affective
disorders and possible reduction of suicidal risk and general
mortality based on evidence including from randomized,
placebo-controlled, trials, lithium is  underutilized
(Baldessarini 2013; Baldessarini et al. 2006; Post 2018).
Possible reasons for this neglect include, first, concern about
the safety of lithium due to its narrow therapeutic index and
required routine monitoring of serum concentrations of



Journal of Psychopharmacology 00(0)

*((y0) 9z1s-19949) awWo0dIN0O

LM P3]BLIOSSE J0U 3I19M UOLJRIIUSIUOD WNLYIL] UeSW pue ‘uswom jo abejusdiad ‘uolyesnp ‘Juswieasy uostiedwod jo adAy “az1s ewy ‘butpiodas Jo seak “sjeuy T2 1)e Jo sishjeue-ejaw uo paseq ‘uotssaibal-ejaw Ag *(Ajquedytubls ayLp
30U PLp SBWOIIN0 3SAY3) %8°29=71 ‘£00°0=d ‘T£'2=Z ‘((0G"¥~L2"T) 6E€ 2=Y0) S|BUI PAYILUUI-UOU HT SA %¥"9G=,] ‘G20°0=d ‘G2'¢=2 ‘((¥"LT-T12°T) T9'7=40) S|EU} ,PAYLUS, PANUIIUOISLP-LT UIA3S UL (P) (%G LG=I ‘8€0"0=d 'L0"2=Z
“(0%°6-50°T) 8€"2=Y0 :S)eu3 autu) syuessaidapryue s syuessaidapiraue+wniydt) (3) {(%0°99=cI ‘81°0=d ‘€€'1=2 “(0T°£-69°0) T2°2=Y0 ‘S)eu3 aAy) sjuessaidapiue sa wnyiy (q) ‘(€ ainbig 99s {(1°8-£'T) 8°2=INN ‘%8 19=¢ ‘110°0=d
‘€0°2 = '(S%T-T%'T) 16'7=Y0 ‘S|eu3 uanas) ogaded sa wniyy (e) :paispLsuod sjewy wisl-buo) Jo saskjeue-elaw s309449-wopuel 1eUOLPPY “(T°£-9°2) 8"€=LNN ‘(%E°09=.1) Aytausboislay @)qeiapisuod yym (1000°0>d ‘95°€=2)
wnLyll paioey Ajbuoiis sjeud 1z au3 ut ((26°7-65°T) 08°2) YO 1184240 ay3 ‘sisAjeue-e3aw s}aya-wopues A *(1000°0>d ‘L L2=.X ‘asuodsal %y #¥ SA %G°29) Plof-T+°T Aq 1jesan0 wnLyiL) patoaey Ajbuosls umoys sajes pajood ay,
"Papuliq 30U Ing paziwopuel st £002 1B 32 %0

*(¢ aunbi4) ogaoeyd sa /4 buipnioul ‘syuswiear; uosuedwod o3 Jouadns AppuediyLubis ag 03 wntyit) punoy ‘Aenplatput “(%9° %) sjeud 12/0T AuQq

‘way3 uL papiaoid uoLRWIOJUL WOL) PaJeWLIS? J0 spodal uL papLAoid Se aie SuOLeIIuSdU0d WNLylL) wnies ybnoiy Ajtep uesape

“Juawieasy uosuedwod Jayjoue 03 abueyd 1o uorgenuijuodstp 03 (spostda xapul a3nde ue ul Ajjensn) Juawieal) JeLjLuL Ue JO UoIjeNnuLu0d patedwod sjeLy payduug

auizipuayd :ZNd

‘0gadeld :0qg ‘o13es sppo Yo ‘aunhiduiiou N ‘eai} 03 papasu Jaquinu i NN ‘duljjoidew i diy ‘ULIBSURLW (YT ‘WNLylLy i1 ‘outweldiwl ;JWT ‘QULWEXO0AN)) (XA ‘JeAISluL 9dudpyuod 1) ‘aunfidujiwe Ty ‘Quessaidsplue :qy

p(26°7-65°1) 08°'2  ¥°6(7-9°6€) %Y vy 12(9-2°28) %529  (0°LL-%"%9) WPaypuus,  (801-9'69)  (88°0-69°0) spodai T ut (1) %S6)
40 pajood p71Y/781 p2EV/0LZ L°0L 12/L 8'88 6L°0 suosuedwod 1z ueay
«0TT-£1°T) ¥'TT (1/1) y1L (st/1) 79y 9. oN (1] 06°0 ZNd av+1 >£002 “"1€ 39 %0
q("S0T-LET) 0°2T (¥2/91) £'99 (52/%2) 0°96 59 oN %01 €7°0 av av+1 2002 “]e 13 uosupLm
(ev°L-€L°0) €€72 (gz/01) 0°0% (€2/41) 6°09 99 ON 2 65°0 dIN dIN+1T 1002 "1 39 widxdes
q(169-99°1) 6°2¢ (g1/8) €°€5 (¥1/41) 001 09 SOA 0z 69°0 av av+41 0002 ‘e 32 Janeg
(0'11-60°0) 00°T (9/%) £799 (9/%) L99 €8 SOA %01 0%°0 ay+odd av+41 L66T 18 32 Apiey
(22'8-96'0) 082 (te/st1) v'8y (62/12) v°2L 2L ON 0€1 65°0 IWY 1 9661 "€ 319 11319
(09°T-11°0) €%°0 (ze/82) 5'18 (ze/%2) 0'sL ¥8 oN %01 040 XM 1 ¥66T ‘e 19 LuLyduely
(66°€-91°0) 08°0 (€1/6) 2°69 (¥1/6) €9 68 OoN 951 0L°0 IWY IWY-+1T 0661 ‘11e 38 auojsuyor
(60°2-G£°0) 98°0 (6€/02) €14 (8e/81) v'1¥ 19 OoN %01 99°0 IWI INI+1 #861 “1e 32 uaLg
(T1ey-1v°0) €7°1 (ve/1) 9°02 (tg/01) 022 19 S9A %01 99°0 0qd 1 ¥86T "1 32 UaLld
(51°2-0%°0) €6°0 (L9/51) 6'1¢€ (94/11) ¥0¢ 6L ON 951 060 WY IWY+1T ¥86T ‘1 32 U39
o(€0£-%£'1) 0°5€ (9/1) 791 (8/1) 18 €9 ON %01 00T NI IWI+1T 2861 e 39 duey
a(€22-21°1) 9°82 (9/0) 000 (L/9) v'1L €9 oN %01 001 044 1 2861 "e 19 auey
a(€22-14T) 8°6€ (€1/9) 2°9v (s1/41) 0001 19 SOA 8L 001 VIW 1 8/6T e 32 uaddo)
(81°9-62°0) G€'T (v1/9) L°g€ (¥1/9) 6°2v 68 ON Gt - 0qd 1 9/6T 1B 39 ALY
a(0'TL-%1°1) 00°6 (8/2) 0°52 (z1/6) 0°5L €L SOA 9 00T 1dW 1 9/6T “1e 39 uaddo)
(€9°€-¥£'0) 2T'T (g2/11) 0°89 (L2/81) 199 7y ON %01 08°0 IWI 1 €/6T "B 39 udld
o(€12-66'T) 9%'9 (92/1) €2 (L2/81)1799 Va4 oN %01 08°0 0qd 1 €461 1B 19 UdLg
(59°9-20°0) €€°0 (¥/2) 009 (¥/1) 062 19 SOA 25 680 0qd 1 ZL6T 1B 39 N1epun)
o(LLY-857€) 0°0% (s1/¢) 0°02 (11/01) 1°06 €L OoN 211 001 0qd 1 1261 18 39 uaddo)
a(s62-€0°2) 1°6€ (L1/8) ULy (£1/11) 001 00T SOA 02 G0°1 0qd 1 0L61 ‘e 32 dnijseeq
J03eledwo) wniy
o(1/b3w)
(1) %S6) ¥0) (spalgns Jo %) (%)  panuyuodsip (s100m) 19A9) WLy

oLjel sppo 9184 asuodsay 9)ews wnLy uotjeinq ueay Jojesedwo) juawieal] Apms

“Jap1osip anlssaidap Jofew sejodiun 1oy JuaLIeas} WNLylL) 4O SjeL} adueUSULEW Pa)jo13u0d ‘paziwopuel ‘uid}-buo] [L W] 2z 219eL



Undurraga et al.

lithium and of endocrine and renal functions, with particular
long-term concerns about weight gain, hypothyroidism,
hyperparathyroidism, reduced urinary-concentrating ability
and declining creatinine clearance (Shine et al. 2015; Tondo
et al. 2017). Second, there may be a “stigmatizing” effect of
lithium treatment for some patients and families, compared to
other frequently wused drugs such as antidepressants
(Baldessarini 2013). Third and importantly, as an unpatentable
mineral there is little commercial interest in lithium compared
to other agents, with much less support for research and mar-
keting (Baldessarini 2013). Despite these circumstances, lith-
ium retains a major position among treatments for BD
internationally and tends to be used for longer periods than
most alternatives (Baldessarini et al., 2013). [AQ: 10]
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Figure 3. Random-effects meta-analysis of effects of lithium vs placebo
for long-term maintenance treatment of recurrent major depressive
disorder in seven trials, based on data in Table 2. Size of squares is
proportional to weight of each trial. Pooled odds ratio (OR)=4.51 (95%
confidence interval (CI): 1.41-14.5) (z=2.73, p=0.011).

Study limitations

Data available for some analyses were quite limited, reflecting
the infrequent clinical use of lithium in the treatment of unipo-
lar MDD, and trials varied greatly in methods. Substantial lev-
els of heterogeneity across trials of similar type (most I
values >60%) led to routine reliance on relatively conserva-
tive random-effects meta-analyses. We strove to exclude stud-
ies with bipolar depressed subjects, but small proportions with
BD or future (hypo)mania may have been included. Some
comparisons failing to distinguish effects of treatment with
lithium or alternatives (usually antidepressants), without a
placebo condition for comparison, leave ambiguity as to
whether lithium was as effective as the alternative, or if both
treatments were ineffective. This problem appears to be less of
concern among the sub-group analyses of long-term treatment
(Table 2).

Conclusion

The available data were not adequate to evaluate the effective-
ness of lithium monotherapy in acute unipolar major depres-
sive episodes. However, the findings reviewed do support the
probable value of lithium as an adjunct to antidepressants,
notably for otherwise treatment-resistant major depression.
Nevertheless, few add-on trials involve modern antidepres-
sants, which require further assessments of effects adding lith-
ium. Lithium also emerged as effective for prophylaxis against
recurrences of depression in MDD, both in comparison to pla-
cebo and as an adjunct to antidepressants. It is not certain to
what extent the effects found may reflect benefits to MDD
patients broadly, or particularly to a subgroup with bipolar-like
characteristics. Overall, the present findings support the pos-
sibility that lithium may have value in the treatment of nonbi-
polar major depression, particularly adjunctively with
antidepressants and for long-term mood-stabilization.

Table 3. Lithium versus other monotherapies for acute unipolar major depression. [AQ: 15]

Study, year Lithium level Comparator ~ Duration (weeks)  Response rate? (% of Depression score improvement

(mEq/L) subjects) (% change from baseline)

Lithium Comparator  Lithium Comparator
Baron et al., 1975 0.87 Placebo 2 30.0 (3/10) 28.6 (4/14) na na
Watanabe et al.,  0.41 Imipramine 5 63.6 (7/11) 50.0 (5/10) 78.6 77.8
1975
Khan et al., 1981 na Amitriptyline 3 na na 70.9 78.4
Khan et al., 1987 0.75 Placebo 6 na na 53.2 62.1
Linder et al., 1989 0.92 Clomipramine 4 na na 86.5 63.2
Bschor et al., 2013 0.82 Citalopram 4 50.0 (15/30) 71.9 (23/32) 49.1 60.8
4

Mean (95% CI)  0.74 (0.37-1.10) Various

.00 (2.04-5.96) 49.0%

57.1% 67.7 (47.6-87.7)> 68.5 (57.5-79.4)b

CI: confidence interval; na: information not available.
All trials were double-blind except Bschor et al. (2013).

2Response is decrease in Hamilton Depression Rating Scale (HDRS) score >50% by Watanabe et al. (1975) and Bschor et al. (2013); and as =2 points improvement in
the Bunney-Hamburg global rating scale (Bunney and Hamburg, 1963) after lithium administration by Baron et al. (1975).

bOverall difference in improvement does not differ (¢=0.10, p=0.54), but only one trial (Khan et al., 1987) provided outcome data for lithium vs placebo, leaving it
ambiguous whether lithium and antidepressants had similar effects or both were ineffective overall.
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