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Abstract

Objective: Addiction comorbidity is an important clinical challenge in mood disorders, but the best way of pharmacologically
treating people with mood disorders and addictions remains unclear. The aim of this study was to assess the efficacy of
pharmacological treatments for mood and addiction symptoms in people with mood disorders and addiction comorbidity.

Methods: A systematic search of placebo-controlled randomized controlled trials investigating the effects of pharmacological
treatments in people with bipolar disorder (BD) or major depressive disorder (MDD), and comorbid addictions was per-
formed. Treatment-related effects on mood and addiction measures were assessed in a meta-analysis, which also estimated
risks of participant dropout and adverse effects.

Results: A total of 32 studies met systematic review inclusion criteria. Pharmacological therapy was more effective than
placebo for improving manic symptoms (standardized mean difference [SMD] = —0.15; 95% confidence interval [95% ClI],
—0.29 to —0.02; P = 0.03) but not BD depressive symptoms (SMD = —0.09; 95% CI, —0.22 to 0.03; P = 0.15). Quetiapine
significantly improved manic symptoms (SMD = —0.23; 95% CI, —0.39 to —0.06; P = 0.008) but not BD depressive symptoms
(SMD = —0.07; 95% Cl, —0.23 to 0.10; P = 0.42). Pharmacological therapy was more effective than placebo for improving
depressive symptoms in MDD (SMD = —0.16; 95% Cl, —0.30 to —0.03; P = 0.02). Imipramine improved MDD depressive
symptoms (SMD = —0.58; 95% CI, —1.03 to —0.13; P = 0.01) but Selective serotonin reuptake Inhibitors (SSRI)-based
treatments had no effect (SMD = —0.06; 95% CIl, —0.30 to 0.17; P = 0.60). Pharmacological treatment improved the odds of
alcohol abstinence in MDD but had no effects on opiate abstinence.
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Conclusions: Pharmacological treatments were significantly better than placebo in improving manic symptoms, MDD depressive
symptoms, and alcohol abstinence but were not better for bipolar depression symptoms. Importantly, quetiapine was not more
effective than placebo in improving bipolar depression symptoms nor were SSRI’s for the treatment of MDD depression. Our
findings highlight the need for further high-quality clinical trials of treatments for mood disorders and comorbid addictions.

Abrégé

Obijectif : La comorbidité de la dépendance est un important probléme clinique dans les troubles de 'lhumeur, mais la
meilleure fagon de traiter les personnes souffrant de troubles de 'humeur et de dépendances en pharmacologie demeure
indéfinie. Cette étude visait a évaluer Iefficacité des traitements pharmacologiques pour les symptémes de 'humeur et de
dépendance au sein des troubles de ’humeur avec comorbidité de la dépendance.

Méthodes : Une recherche systématique des essais randomisés controlés par placebo et recherchant les effets des traite-
ments pharmacologiques chez les personnes souffrant de trouble bipolaire (TB) ou de trouble dépressif majeur (TDM) et de
dépendances comorbides a été menée. Les effets liés au traitement sur les mesures de '’humeur et de la dépendance ont été
évalués dans une méta-analyse qui estimait également les risques d’abandon des participants et les effets indésirables.

Résultats : Trente-deux études satisfaisaient aux critéres d’inclusion de la revue systématique. La thérapie pharmacologique
était plus efficace que le placebo pour améliorer les symptomes de manie (différence moyenne normalisée DMN = —0.15;1C a
95% —0.29 a —0.02; P = 0.03) mais pas les symptomes dépressifs du TB (DMN = —0.09; IC a 95% —0.22 3 0,03; P = 0.15). La
quétiapine améliorait significativement les symptomes de manie (DMN = —0.23; IC a 95% —0.39 a —0.06; P = 0.008) mais pas
les symptomes dépressifs du TB (DMN = —0.07; IC a 95% —0.23 a 0.10; P = 0.42). La thérapie pharmacologique était plus
efficace que le placebo pour améliorer les symptomes dépressifs du TDM (DMN = —0.16; IC a 95% —0.30a —0.03; P = 0.02).
L’'imipramine améliorait les symptomes dépressifs du TDM (DMN = —0.58; IC a 95% —1.03 a —0.13; P = 0.01) mais les
traitements a base d’ISRS n’avaient aucun effet (DMN = —0.06; IC a 95% —0.30 a 0.17; P = 0.60). Le traitement pharma-
cologique améliorait les probabilités d’abstinence d’alcool dans le TDM mais n’avait aucun effet sur I'abstinence d’opiacés.

Conclusions : Les traitements pharmacologiques étaient significativement meilleurs que les placebos pour améliorer les
symptomes de manie, les symptomes dépressifs du TDM et I'abstinence d’alcool, mais n’étaient pas plus efficaces pour
les symptomes de la dépression bipolaire. Notablement, la quétiapine n’était pas plus efficace que le placebo pour améliorer les
symptomes de la dépression bipolaire, pas plus que ne I'étaient les ISRS pour le traitement de la dépression du TDM. Nos
résultats mettent en lumiére le besoin d’autres essais cliniques de grande qualité sur les traitements des troubles de I’humeur
et des dépendances comorbides.

Keywords
bipolar disorders, major depressive disorder, addictions, pharmacotherapy, antidepressants, comorbidity, meta-analysis,
randomized controlled trial, systematic reviews

Introduction Although rates of addiction comorbidity are clearly ele-
vated in mood disorders, the behavioral and neurobiological
mechanisms that mediate increased risk are not well under-
stood. One possibility is that people with mood disorders self-
medicate with alcohol and other substances to reduce the
burden of mood symptoms.”'® Another possibility is that
there is a shared neurobiology underpinning both mood dis-
orders and addictions potentially mediated by early life stress
and/or deficits in neurotransmitter function.''™'* As so little is
known about the reasons for the increased prevalence of
addiction comorbidity in mood disorders, it is difficult to
rationally implement targeted pharmacological treatments.
Despite the importance of addiction comorbidities for the
treatment of mood disorders, the most effective way of phar-
macologically treating people with mood disorders and addic-
tions remains unclear. The aim of this systematic review and
meta-analysis is to provide a comprehensive review of the
efficacy of pharmacological treatments for mood disorders
and addiction comorbidities and to determine the effect size
of treatments on mood and addiction symptoms.

Addiction comorbidity is a major challenge for the treatment of
mood disorders, particularly for bipolar disorder (BD)." People
with mood disorders, such as BD or major depressive disorder
(MDD), are at an increased risk of developing addiction comor-
bidity. The recent U.S. National Epidemiologic Survey on
Alcohol and Related Conditions found that people with bipolar
I disorder experience a 2.3 times increased lifetime prevalence
rate of substance use disorder after adjusting for other psychia-
tric comorbidities,” and people with MDD experience a 1.5
times increased rate of substance use disorders.®> People with
mood disorders are also at increased risks of behavioral addic-
tions, such as gambling disorder, and 1 in 10 people with BD
may have a moderate to severe lifetime risk of problem gam-
bling.* Addiction comorbidity in mood disorders is important
as it detrimentally impacts on illness burden and clinical out-
comes. In both BD and MDD, addiction comorbidity is asso-
ciated with increased risks of suicide, lower remission rates,
increased severity of mood symptoms,’”’ and in BD increased
risks of violence during a manic episode.®
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Methods
Study Identification and Selection

A systematic review protocol was developed by 2 of the
authors (P.R.S. and T.J.). Five bibliographical and clinical
trial databases Medline, PubMed, PsychINFO, EMBASE,
and the Cochrane Central Register of Controlled Trials were
searched from inception until September 19, 2017. Studies
were required to be available in English. Each search was
conducted by 2 researchers (T.J. and S.A.), independent of
each other, and discrepancies were discussed and agreed
with a third researcher (P.R.S.). The database searches were
used to identify double-blind placebo-controlled randomized
controlled trials (RCTs) published in peer-reviewed journals,
which investigated the effects of pharmacological treatments
in participants with mood disorders with addiction comor-
bidity, aged 18 years and older. Citations of relevant studies
and reviews were checked to identify papers missed in the
initial database search.

The following search string was used: (depressi*[Title/
Abstract] OR bipolar|[Title/Abstract] OR mania[ Title/ Abstract]
OR manic[Title/Abstract]) AND (addicti*[Title/Abstract]
OR dependence[Title/Abstract] OR “substance use ”[Ti-
tle/Abstract] OR “substance misuse ’[Title/Abstract] OR
“substance abuse’’[Title/Abstract] OR alcoho*[Title/
Abstract] OR “substance related ’[Title/Abstract] OR
“substance-related "[Title/Abstract] OR “drug abuse”
[Title/Abstract] OR “drug disorder ’[Title/Abstract] OR
“drug misuse ’[Title/Abstract] OR nicotine[Title/Abstract]
OR smok*[Title/Abstract] OR cigarette$[Title/Abstract]
OR fobacco[Title/Abstract] OR gambling[Title/Abstract] OR
cocaine[Title/Abstract] OR cannabis|[Title/Abstract] OR
marijuana[Title/Abstract] OR “recreational drug$ ’[Title/
Abstract]) AND (randomi! ed controlled trial OR randomi!
ed control trial OR random controlled trial OR random
control trial OR RCT OR “clinical trial ).

Inclusion and Exclusion Criteria

Studies were included if participants had a diagnosis of bipo-
lar I, bipolar II, or MDD and substance abuse, substance
dependence, substance use disorder, or pathological gam-
bling according to International Classification of Diseases
or Diagnostic and Statistical Manual of Mental Disorders
criteria. Pathological gambling, now termed gambling dis-
order, was included as it is recognized as a substance-related
and addictive disorder within Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition,'* has behavioral
similarities to substance addiction,' and people with BD are
at a substantially increased risk of developing gambling
problems.* Non-placebo-controlled studies, open-label
trials, case reports, reviews, and studies where the mood
disorder diagnosis was secondary to substance use were
excluded. Concomitant medications and psychological
therapies were permitted as long as the primary treatment
was pharmacological. Only studies that reported mean end-

of-study mood or addiction outcome variables or mean per-
centage change in these variables from baseline to end of
study were included in the meta-analysis.

Outcome Measures

The primary outcome of included studies was the effect of
drug treatment on mood and addiction symptoms. For mood
symptoms, treatment effects were measured by end-of-trial
scores, or percentage change in these scores from baseline to
end point, on validated mood rating scales. Treatment effects
on addiction symptoms were measured by daily reported
end-of-trial substance consumption and by end-of-trial rates
of abstinence, or percentage change in these measures from
baseline to end point. Secondary outcome measures included
the frequency of participant dropouts, serious adverse events
(SAEs), and frequency of psychiatric adverse events (AEs).
The Clinicaltrials.gov online database was additionally
checked for studies where mean end-of-study mood or
addiction outcome variables or mean percentage change in
these variables was not reported in the study manuscript.

Quality Assessment

Quality of studies included in the systematic review was
assessed using the Effective Public Health Practice Project
Quality Assessment Tool'® by 2 researchers (M.I.H. and
M.Q.) independent from those who identified and selected
studies. Study data quality was assessed in 6 domains: pres-
ence of selection bias, strength of study design, presence of
confounders, blinding of outcome assessors, strength of data
collection methods, and reporting of withdrawals and drop-
outs. The domain scores were then combined to generate a
global quality rating for each study. Discrepancies in global
rating scores were discussed between the 2 researchers and a
consensus score agreed.

Statistical Analysis

The meta-analysis and all statistical analyses were con-
ducted using Review Manager (RevMan) Version 5.3."7
Standardized mean difference (SMD) effect sizes, also
known as Hedges (adjusted) g, were calculated for contin-
uous outcome measures, such as mood scores, using a ran-
dom effects model.'® Heterogeneity of analyses was
assessed using the I statistic, which indicates the proportion
of effect size variance likely due to study heterogeneity.'’
The odds ratio (OR) of abstinence and the relative risk (RR)
of participant dropout and AEs were calculated using a Man-
tel-Haenszel statistical method with a random effects anal-
ysis model. Publication bias was assessed by visual
inspection of a Funnel plot*® and by calculating Eggers
regression test for publication bias*' using meta-analytical
equations entered into Excel (see www.ptsdmri.uk).*
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Full-text articles excluded, with reasons:

Not meeting criteria for a primary affective disorder diagnosis and/or a
substance use diagnosis (n = 176)

Not a randomised, placebo-controlled trial (n = 81)

Not a pharmacological treatment (n = 17)

Use of uncontrolled adjunctive psychotropic medication (n = 10)
Participants aged under 18 (n=7)

Full text not available (n =3)

Figure |. Preferred reporting items for systematic reviews and meta-analyses flow diagram of search results.?®

Results

The initial search identified 9,886 papers. After exclusion of
duplicates and initial screening by title and abstract, 319
articles remained. Following assessment, 32 papers were
included in the final analysis, 13 studies examining treat-
ment effects in participants with BD (1,093 participants) and
19 in MDD (1,849 participants); see Figure 1 for details of
papers excluded. The Dorus et al. study did not explicitly
clarify whether the diagnosis of MDD was secondary to
alcohol use,** but this study was included as participants
with a history of depression and alcohol dependency scored
in the mild to moderate depression severity range at baseline
after 3 weeks of abstinence from alcohol.

The included study durations ranged from 29 days to 52
weeks (mean 13.5 weeks + 7.9) and participant sample size
ranged from 5 to 345 (treatment group mean participant
sample size 47.4 + 45.6), although most studies were small,
with only 12 having sample sizes greater than 50. All studies
used nonactive placebo comparators. For the BD studies, 7
studies investigated treatment effects in alcohol addiction
comorbidity,>>>" 5 in stimulant addiction comorbidity,**~
and 1 in gambling disorder comorbidity (see Table 1).>” For
the MDD studies, 13 studies investigated treatment effects in
alcohol addiction comorbidity®****° and 6 investigated
treatment effects in other addiction comorbidities including
cocaine, opiates, and nicotine addictions®*> (see Table 2).
Two of the BD studies®>*® and 5 of the MDD

studies?*384046:51 oy amined treatment effects in participants

who were abstinent from substance use at the beginning of
studies. One BD*® and 6 MDD studies %> were excluded
from the meta-analysis as they did not report the required
outcome measures.

Only one study, Hollander et al., investigated the effect of
treatment in a mood disorders and gambling disorder comor-
bidity population. This study found, in people with a bipolar
spectrum disorder and pathological gambling treated with
lithium 900 mg/day, a significant improvement in mania
scores (SMD = —0.77) and an improvement in depression
scores at a trend significance level (SMD = —0.73).>” This
study was not included in the meta-analysis to reduce
heterogeneity of comorbid patient populations, and so the
meta-analysis scope was restricted only to alcohol and other
substance addiction comorbidities.

Quality and Bias Assessment

Quality assessment results are summarized in Supplemental
Table 1. Ten studies were assessed as having a strong quality
rating,?>2%31:38:40.43.48.33-55 1 5 were assessed as having a
moderate quality rating, 2+26:27:293033.35-37.44.46.49.50.52.56 5 1 | 7
were assessed as having a weak quality rating 34-%41:42:45.47:51

The Funnel plot (see Supplemental Figure 1) was asym-
metrical suggesting that studies without statistically signifi-
cant effects remain unpublished, particularly those with
small participant sample sizes and those that investigated



(panunuo>)
xa0.d[eAlp
Jo wniy|
03 2ARdUN[pe juaupsqe
"$340s poouw 4o uonduinsuod %€ 0gade|d SUWA Aep/3w 0pg o3 30U “(AHWSQ) (-wsa) 52(0100)
|]oyod[e uo 129y JuedIudis oN ON ‘%zyouidenandd Ppue SYAVIN 691/6S1  SIPM 71 00¢€ 2uidenand acuapuadap |oyod|y | Jejodig ‘[ 19 uewpalg
lusunsqe
S2Jnsesw poow Uo Jo SUulABJD JO %0t 0qade|d SUWA Aep/3w 0pg 01 10U ‘(AFWSQ) FWsa) 4¢010T
9SN BUIBJ0D UO 510949 JuBdYIUSIS ON paes JoN ‘%98 auidenandd  pue g-WvH S/ SP9AM TI 00 duidenand souapuadap auredo) || Jo |Jejodig  “|e 39 umoug
weudojead jo
%59 uonejusw3ne juaunsqe
'$9.03S POOU IO SBWOINO oqade|d ‘%5/ SUWA Aep/3w 000'C 10U “(AFWSQ) (Arwsa) (2100
SupjulIp uo s393)8 JuedIUSIS ON| A\ ajesoudwedy  pue SYQv 91/¥l S ¥ ajesoudwiedy aousapuadap |joyodly || Jo | Jejodig  |e 39 JdAljjO|
sdnoug
swoldwAs IEEYINET| uonedlpaw Fwsa)
poouWw JO SuddJds dulin dAnIsod Jejlwls sa)ed UBJINd JapJosip
uo 12943 JUBdIUSIS Ou Inq uona|dwod 01 aAnduNn(pe juaunsqe d1WwAy0A>
sures0> uo 3ulpuads ul uopaNpaJ ‘|[e4@A0 SHYWA Kep/3w J0U ‘(pa1Jodal-jas) Jo SON-ag mMAN_ONv
B J3Im padeldosse auidliowe] pareasJoN  padjdwod %zs  pue A-WVH  ZS/SS SI99AA 01  00F 2uidlnowe dduapuadap auled0) Jo || Jo |Jejodig e 39 umoug
uonedipaw JuaunIsqe Jou ‘asn
"asn aujwelaydweylaw uo s109)9 us.INd aujwelaydweyiaw
juedyiudis ou Inqg swoldwAs passasse 01 9AnduUN(pe Yam FWsa) (100
uoissa.dap ul 3uswaAosdwi %% | ogqaded J0U Kep/3w (AIFWSQ) @ouapuadap adamw 4o uosjalIqen)
Y3Im pa3eldosse aulodnid PRIRISION ‘%l dulodnD  euel] "D-SAl 07/8T SIPIA TI 000°T duljod1D aujwelaydwy 11 ‘| Jejodig pue umo.g
Jazijiqels
poouw e
‘uondwnsuod pauiquiod 03 aAndUN[pe jusunsqe
|oYod|e 4o sa.nsesw sdnoug SHUWA Aep/3w 10U “(AHWSQ) (Arwsa) (7100
PooW uo 3233 JuEdYIUSIS ON BN yoq ul %86 Put A-WVH bhivy  SIOM Tl 009 duidensnd @ouspuadap oyodly || 4o | Jejodig  [e 32 umo.g
uopnedipsw
'$9J02s poow uo U8JINd
12943 JUBdIUSIS OU pUB SWI JBAO 03 aAndUN(pe jusunsqe
SAYSIUILLIP 159)§3 INq SN dUIEI0D %L§ ©gade|d SHUWA Aep/3w 10U “(AHWNSQ) (Arwsa) +(§100)
40y 2AR>YR A|jeniur sulodniD SOA  ‘%lLduoondy  pue g-WVH 19719 SIPIA TI 000°T duljodD 92uspuadap suled0) | fejodig e 39 umoug
"JOIABYDq uonedIpaw
Supjulp ul 3uswaAoadwi U44Nd
ou 1nq swoldwAs djuew 01 9AnRduUNn(pe jusunsqe
pue uoissaudap ul JuswRA0Idw) oqaoe|d %/ SUWA ag 3w 10U “(AHWSQ) (Arwsa) 0e(9100)
YIIm pajeldosse ajewedido | so\ ‘syewedido] %ok PUB Q-WVH 1/S SP9AA TI 0S| @3eweaido) aouapuadap |joyodly || 4o | Jejodig ‘e 39 BIAJAS
s)nsay iPasN sajey pasn sazis dnou3 uoneung JusUEad | Apmig jJo €3G  J3pJOsi] POOI Apmg
AdesaypoyoAhsy uonsdwor) sajedg pool  0gadeld Apnmig 1€ SNJelg 9duUaUNSqY

/Auswiead |

puUE JapJosi UondIppy

'SUOIDIPPY PIgJowoD) pue JapJosiq Jejodig yam sauedidpued ul auswiead ] [ed1Sojodeweyd 01 asuodsay Suluiwexy sjeld | [edlul|D) pPaziWopuey pajjo.JauoD-0qade|d | 3|qel

753



‘9|eag 3uney eiuel| 3unop = SYWA ‘SPI|OS PIAJOSSIP [€101 = (] ‘4opJosIp dAlssaudap Jolew = Qi 24odey
JJos—A3ojorewordwAg aAissauda Jo Auoluaau] = Ys-sq| ‘ASojorewordwiAg aaissauadaq jo A1ojusau| pajed-ueniuld) = -S| ‘9eds Suney uoissaudaq uoljiweH = q-|WVH ‘UompT yLno ‘siap.osiq [pausly Jo [pnubpy
[D2nsnDIS pup dnsouspiq = AlFWSQ ‘BlUely 404 3[edS Suney PaJRISIUIWPY-UBDIUID) = |J-SYYD ‘O[EdS BlUEl US|aBJRY-Yd9g = S|NYg ‘PayIoads asimiayio Jou—iapJosip Jejodiq = SON-Ag “apJosip Jejodiq = Qg "a10N

swoldwAs uolissaudap
ul JuswaAo.adwi pus.l B Yam pue

swoldwAs euew pue 3ulquied salL pe3els J0U sneIs AFWsa) ,£(5002)
[ea13ojoyaed ul syuswsroadui oqgaoe|d W-SYVD 3w oog asesad 2ouaunsqe ‘(Al-wsq) BIWAYI0]2AD ‘e 19
YaIm paseIdosse wniyar ON %/, ‘Wnil| %/9 PUR Q-WVH  £I/TI SY99AA 0| PpauleIshs winiy Buiquues esi3ojoyreg 4o || sejodig J9pug|joH
UONEDIX01aP
‘swoldwAs poow wniy| 22UBISQNS Mo9M
u1 30u Inq sAep Supjuiip AAesy 01 aAnduNnipe -] J49)e paziwopuel
Jo uonuodoud ur sauswaroadwi ogeoeld %4z€ SIWYd Aep/3w syueddnaed ‘(A-WSQ) AFWsSQ) (5000
auediudis Yam paaedosse areodd|ep sap  ‘oeoudeA %py  pue Q-WVH SULT SO T 05/ S1eoudjep 2cuspuadap [oyod|y | Jejodig  |e 39 wnojfes
uonedipaw
'$3403S poow 30U Ing 3sn us.Ind Anus
3UIBED0D puE AloWaW dAIRJIEISP ogaoed 01 9AnduUNnipe Apnis a.1ojeq sjpam (AFWsQ)
Jo sydadse ul Juswaroadwi %61 pue SUYWA Kep/8 7| ©1 | usunsqe sJapJosip mmpoomv
UM paieldosse auljodntd pa1eis1ON  sulodnId %6€  PUB YS-SAI TPy SPIM TI T o3 dnauodnd ‘a2uapuadap aured0) || pue | Jejodig  [e 39 umolg
uopnedipaw
*dnoug suidenanb ul U4Jnd AFWsQ)
Apuediyiugis paroadwi swoladwiAs 03 9AnduUNn(pe JuaUIsSqe J0u ddd pue
uoissaadaq “swoidwAs dluew Jo SYWA AepBw  “(AIFWSQ) @ouspuadap JapJosip (8000
asn |0Yod[e UO 10949 Juedudis ON ON paIeIsION  Pue Q-WVH  0S/T01  SIAATI 009 duidensnd -0 3snqe |oyodly | fejodig e 39 umoug
'S3402S POOW UO 109} uopnedipaw
ou 1nq 3uiAesd pue uopdwnsuod uL1INd
Joyooje ul JuawaAoadw 01 aAndunipe JUsunsqe
UB L2IM [2A3] 2DUBDYIUSIS %TS 0qav¢e|d SYWA Aep/3w 30U “(AI-WSQ) (A-wsQ) (6000
PuUS.3 I8 POIBIDOSSE SUOXD.I[EN S9N ‘%0/ duoxa.seN  pue Q-WVH £7/0T SO T 0§ duoxaJifeN oouspuadep |joyodly || 4o | Jejodig ‘| 39 umoug
synsoy iPasn sajey pasn sozis dnou3 uoneung JuswaIed | Apmg jo 14e1g  J9pJosiq Pooly Apnag
AdeasyyoyoAsy uonsjdwor ssfedg pool|  0gedeld Apms e SNJBIG SdUBUNSqY
Jausunead ) pue Jsp.osi UondIppy

(penunuod) | s|qe

754



(panunuo>)

'sdnoJ8 juswiea.ay

Jay3o ay3 Yyaim pasedwod
acuedyiudis paydeouadde
JUBWIEa) JO PUD B

e passaudap jou sdnoud
SUOXa.2[BU PUE dUI[BIIISS
ay3 uj syuedpnJaed

Jo Jaquinp ‘sdnoud

%65 oqadeld
‘947G duljeJlss

uonedipaw
2US.44Nd 01 dANRdUN(pe
||e ‘Aep/3w QQT dulferJas

sAep

SUOXa.3[BU PUE dUI[BIIIS ‘%65 dUOXadi[eu ‘Aep/8w Q| @uoxa.feu 9AIINJASUOD ¢ .0} AFWSQ)
9y3 ul 9dusBunIsqe |oyodje ‘% /G dUOX3a.43[eu 6€ ‘Aep/8w Q| duoxa.ifeu uaunsqe ‘(AFWsa) uoissaudap (0107
Jo sareu Jaydiy Apuediyiudig A\ pUE Bul[eI1I9g A-WVH [0V ‘6¥ ‘TF SI9M #|  Pue Aep/Sw Q7 duljes3sas  aduapuadap |oyod)y Joley  °|e 39 neUmIay
‘uopndwnsuod [oyode Aep/3w ¢ weadoelrdssd juaunsqe Jou ‘(A
Jo swordwiAs uoissaadap %Sy 0qade|d 03 9Andunipe -WSQg) @>uspuadap AFWsa) (2107
uo 1093 JuedyIudis oN SOA ‘%8S @1esouduwredy a-WvH 11/21 SI99AA T Aep/3w 000‘g SIesoddwedy Jo asnge [oyod|y aaw ‘e 39 MIAA
‘suvowsuou
ul uondwnsuod [oyodje
paAoudwi sujwejAweds
"9dusuisqe ogaoed usunsqe
|oYod[e 4O $3.403S poow %08 ‘%9¢€ 30U “(AFWSQ) (-wsa) (€100
uo 139)J° uedyIudis oN umouun aulwelAweds| a-WvH ol/11 SPIAA 71 Aep/Sw ] sulwejAweds)]  dduspuadap [oyody Adid  [e 39 DisAdey
*dnoug auixejejuaA
Ul 9SJOM S1B. SDUSUNSqE psiJoda. jou
siqeuue?) uawaAoidwi pa19|dwod snjels adusunsqe AFWsQ)
poow uj sdnoJg usamiaq o|dwes Aep/3w /¢ xew ases|ad ‘(AIFWSQ) eIWAY3ISAp (€100
SouauRyIp auedyiudis oN A ||e49A0 JO %79 a-WvH 7S5/1S  SPIM T PapuaIXa duIXeje|us  dduspuadap siqeuued) Jo aaw ‘e 39 Ul
paiiodau jou
'S9WO2IN0 3N SUIRIOD JO snjels adusunsqe (Y-11-wsa)
poow 43y uo oqade|d %6y 0qode|d “(-1-ws Q) elwAyasAp »s(#100)
01 Joliadns Jou SUIXEJRJUIA AN  ‘%EE SUIXBJRJUDA a-WvH 99/$9  SIOAA Tl Aep/3w o€ auixejeluap  2duspuadap auredod) Jo aanw ‘e 30 Aqey
‘saJnseaw
uondwnsuod joyodje paisjdwod Aep/3w 00| 03 0§ juaunsqe
Jo swoydwiAs uoissaadap 9|dwes auoxaJljeu 03 aAndUN[pe 10U ‘(AIFWSQ) AFWsQ) (5107
uo 1033 Juedyiudis oN A\ ||B49A0 JO %G/ SYAVIN  S9/8€1  S¥99MA TI Aepj3w g9 01 o7 weudojeny  9duspuadsp |oyodly adl ‘e 39 uoswepy
‘swoydwAs uoissaidap usunsqe
Jo uondwnsuod 10U “(AFWSQ) (Arwsa) (9100
Joyod|e ul syuswaroadwi oN A\ pa1els 10N 1ag Y SPIM T Aep/3w o auidezey  J9p.Josip asn [oyod|y adw ‘|e3e snipuiod
s)|nsay ipasn  aey uonsjdwor pasn sazIg uoneang JusUnEad | Apnig jo 1e1g 38 JapJosi Apmg
AdeasyioyoAsy ajeds pooly  dnoup Apnig SnJe1g 9dUBUNSqY pue pooly
ogadeld JapJosiq UondIppyY
Jauswnea. |

'SUOIDIPPY PIgJowo?) pue uoissaida Jolel yum siuedppeq ul Jusunes. | [ediSojodewIeyd 01 asuodsay Sululwex] s[el] [edlul]D PSZIWOopuey Paj|0au0)-0qadeld T d|qeL

755



(panunuod)

'S3403S POOW UO 109}
uedyiudis oy ‘dnoud

yoied
[ewuapsuey Sunaels
Uaym juaunsqe

aupodiu syl ul Supjows ps19jdwod ‘(4eak | 1sEY) 15(1002)
pawnsaJ syuedpnJed 9|dwes Jy $7/3w e 4o} Aep Jad >poed (Y1-wsa) ‘e 39
Jamay Apuediyiudig AN ||B49A0 JO %€9 a-WvH 0usl| sAep 4T | T 2unodiu [ewJdapsued] | <) Supjows a13a4edD) adil uossulzisioy )
'9sh auled0d
Jo swoydwis sAissaudap
ul syuswaAoadwy jusunsqe
uedYIUSIS YIm oqadeld % |4 10U “(AFWSQ) (Arwsa) 25(1000)
Pa1BIDOSSE J0OU dUAXON| AN ‘94€G aunaxonj4 a-WvH YEIVE SPIM T Aep/3w o}, sunaxon|4  @duapuadep auled0?) adaw  |e 38 zwyds
UOIIeD1JIX0IaP
3uImo||0} sHPaM
< J0j3judunsqe
'$2.4008 urewaJ 03 padinbau
uoissa.dap Jo saJnseaw syuedpnaed AFWSQ)
awo33no Zupjulp %95 0qaded ‘(AFWsQ) elwAyasAp 5 (€£007)
uo 1093 JuedyIudis oN paiels 10N ‘%GS dul[eJ1i9g a-WVvH 6S/hy  SIPIAA $T Aep/3wi G| 03 0§ dulea1uag  dduapuadap joyodly Jo aanw ‘e 39 [en
‘uondwnsuod
[OYOdJE Ul UONINPAJ B
YIIM PIBIDOSSE JUSWIEDIY
auopozeepN ‘swoidwAs
K1vIxue Jo aAissaudap Juaunsqe AFWSQ) & (#002)
ur syuswaAoadu %G/ oqadeld 10U ‘(AIFWSQ) uoissaadap ‘e 39 BjIAY
juedyiudis oN SO\ ‘%479 SUOpOZEPPN a-WvH 0U1T  SPIM 01 Aepj3w go§ auopozeN  @dusapuadap |oyodly Jolepy -ZOpUBUJIDH
%€'8L 0qaded
‘%L'SS (91> @
“WVH) g dnouo
"JoIAeYaq 3upjulip "%0'95 0gade|d usunsqe
Jo swoidwAs uojssaudap ‘%85 (L1 < 10U “(AFWSQ) A-wsa) ¢(9000)
uo s109)43 JuedlIusis ON paeis 10N  Q-WVH) V dnouo A-WVH  1£1/091 SI99AA Ol 3w ooz dulea1u9g  dduspuadap |joyodly adw e e Jajzuesy
swoldwAs uoissaidap
Jo uondwnsuod 3w g auoxauyeu
|OYO2Je UO JUBWIBS.I) pue ‘Sw 0g7 weaynsip skep g7> Jo} AFWsa)
uoissaudap jo sisoudelp yEIvE ‘Sw 0g7 weay|nsip usunsqe ‘(A-Wsq) uoissaudap oy (£007)
usamiaq diysuonepd oN peolels 10N peolels 10N A-WVH  ‘SF ‘8T  SIPOM T pue 3w g auoxasfeN  dduapuadsp |joyod)y Jolepy  ‘|e 19 spjedisd
s)|nsay ipasn  aey uonsjdwor pasn s9zIg uoneang Jusunead | Apnig jo 1e1g 38 JapJosiq Apnig
AdeasyyoyodAsy 9jeds pool  dnoun Apmg sn3e1g 2duaUISqy pue pPool
ogade|d JapJosi uondIppy
Jausunea. |

(penunuod) ‘g s|qe

756



"Jap.Josip aAIssaudap Jofew = gl ‘9Jeds Suney uoissaudsq 3uaqsy-Aiswodiuol = SYAVIN ‘9[eds Suney uoissaudaq uoljiweH = Q-WVH ‘UonIp3 yuno4 ‘siapiosiq [pud|y Jo [pnupbyy [pansiDIS pup dnsouspiq
= AFWSQ Pasiay ‘Uonipg pAity] ‘SiapJosi DBy JO [DNUDY [DINSADIS puD dNSOUSDIG = Y-J|I-WSQ UORIPT PU0dIS ‘SIaPJOsI] [DIUBY JO [DNUDYY (DINSADIS PUD NSOUSDIG = [|-NSQ A403UBAUl UoIssaada(] doag = |gg "F10N

‘asn 3nJp
Jo swoidwAs uoissaadep

paiiodau jJou

ur syuswaAoadw snjels sdusunsqe (-wsa)
YlIM pajeIdosse oqaoe|d %484 ‘uopeylsw uoissaudap os(€861)
30U JUBWIESLY Sulweadiw| oA ‘9%/G duiweadiw) a-WVH UST SP99AM 8 Sw g7z 031 dn sujweadiw] uo aduspuadsp a3eildO Jofel  [e 39 Jagay
(1-wsa)
‘s9jed ddUBUNISqE JapJosip
Jo uondwnsuod S1wWAyasAp
[oyodje ‘uoissaadap 9dcuUsunsqe Jo Jo
Jo Auanss uo wniyy| %59 0qade|d SPIM € < “(IFWsq@)  uoissaadap 42(6861)
J0 1099 JuedNIUdIS ON| A\ ‘9479 WinIYyaI] 1agd 8/68 SIOIAA TS Aep/8w 00z wniyar]  9duspuadsp |oyodly Jolepy ‘e 39 snuoQ
‘JuswIess)
01 papuodsau uoissaidap
asoym sjuedpnaed
ur uondwnsuod [oyodje
aroudwi Aew aujweadiwg
‘swoydwAs uoissaidap
u1 Juswaroadwy pa19|dwod Jusunsqe Jou (Y-11-wsa)
Y3m pajeosse s|dwes Aep/Bw 00g  “(¥-IIFWSQ) @snqe Jo elwAyasAp «(9661)
Juswea.) sulweadiw| SIA |[e49A0 jJO % |8 a-WVH £€/9¢ S9OAMA 71 dPMO|Yd04pAY sujweadiw]  dduspuadsp [oyod|y Jo AW Te 18 YaraDd|

‘uondwnsuod [oyode pue
swoldwAs aAissaudap ui pais|dwod juaunsqe

UONdNPaJ YIIM pajeIdossE a|dwes 10U ‘(YIrwsa)  (4-Irwsa) o (L661)

JUBWILR} dURSXON|4 oA |[e49A0 JO %06 Q-WVH 97/ST  SP9M 71 Aep/Bw op 03 07 dunaxon|{  duspuadap |oyod)y adid ‘[e 29 snipuaod
‘ogade|d yum usunsqe
paJedwod sujweadiwi jou ‘QusWIBd.)
YIIM JUSWIIBDIY USYye auopeylaw ddouBUIUIRW (¥-n-wsa)

Jamo| Apuesiiudis Sulaedd oqgaoeld %79 03 uonippe ui Aep/3w Qo€ suopeylow eIWAYISAp <(8661)
pue swoldwAs uoissaudaqg oA suiweadiwl %/g a-WVH Wity  SPPM TI  dpHo|y204pAY sujweadiw SuiAledau susrey Jo aan ‘e 39 saunN
‘uondwnsuod joyodje ul

S92URJIRYIP ou Inq ‘sauiod

awn | JaA0 pasde|jod

‘s9402s uoissaidap usunsqe 1+(0000)

Jamo| Apuesyudis ogadeld %pE ou ‘(y-wsa)  (¥HI-wsa) e 39
UM PIBIDOSSE SUOPOZEJON SO ‘%79 SuopozeiN a-WvH TE/TE SPIAA T Aep/3w oG suopozeN  @duspuadsp |oyod)y aan aulkg-Aoy
synsay ipesn  aey uonajdwon pasn sazIg uopeing JusWIed | Apms jo 1ielg 18 Japuosiq Apmsg

AdeasyroyodAsy 9jeds pooly  dnoun Apmsg sn3e1g 2duaUISqy pue pPoo
ogade|d JapJosi uondippy
JAuswiIead |

(penunuod) ‘g a|qe

757



758

The Canadian Journal of Psychiatry 65(11)

Study or Subgroup

Std. Mean Difference
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Std. Mean Difference
IV, Random, 95% CI

Quetiapine

Brown 2010 (Quetiapine 400-800mg/day)
Brown 2008 (Quetiapine 600mg/day)

Brown 2014 (Quetiapine 600mg/day)
Stedman 2010 (Quetiapine 300-800mg/day)
Subtotal (95% ClI)

Test for overall effect: Z = 2.67 (P = 0.008)

Anticonvulsant mood stabilisers
Sylvia 2016 (Topiramate 150mg)

Salloum 2005 (Valproate 750mg/day)
Subtotal (95% CI)

Test for overall effect: Z = 0.29 (P = 0.77)

Citicoline
Brown 2015 (Citicoline 2000mg/day)

Brown 2007 (Citicoline upto 2g/day)
Subtotal (95% CI)

Test for overall effect: Z = 0.25 (P = 0.80)

Other

Tolliver 2012 (Acamprosate)
Subtotal (95% CI)

Heterogeneity: Not applicable
Test for overall effect: Z = 0.08 (P = 0.93)

Total (95% CI)

Test for overall effect: Z = 2.19 (P = 0.03)

-0.54 [-1.72, 0.64]
-0.39 [-0.78, 0.01]
-0.28 [-0.72, 0.16]
-0.16 [-0.37, 0.05] —
-0.23 [-0.39, -0.06]

Heterogeneity: Tau® = 0.00; Chi® = 1.36, df = 3 (P = 0.72); I° = 0%

-0.10 [-1.25, 1.05]

-0.06 [-0.57, 0.45]
-0.07 [-0.54, 0.40]

Heterogeneity: Tau? = 0.00; Chi® = 0.00, df = 1 (P = 0.95); I? = 0%

0.02 [-0.34, 0.37]
0.13 [-0.55, 0.80]
0.04 [-0.27, 0.35]

Heterogeneity: Tau® = 0.00; Chi®* = 0.08,df = 1 (P = 0.77); I = 0%

-0.03 [-0.75, 0.69]
-0.03 [-0.75, 0.69]

-0.15 [-0.29, -0.02]
Heterogeneity: Tau? = 0.00; Chi® = 3.89, df = 8 (P = 0.87); I = 0% f

Test for subgroup differences: Chi? = 2.45, df = 3 (P = 0.48), I = 0%
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Figure 2. Treatment effects on mania scores in bipolar disorder with addiction comorbidity.

treatment effects in BD. Eggers regression test indicated
significant publication bias (P = 0.02).

Meta-Analysis: Effects on Mood Scores

Treatment effects on mania scores. Data from 9 studies which
investigated the effects of treatment on mania scores in peo-
ple with BD with addiction comorbidities were included in
the meta-analysis. The overall pooled effect size (SMD) for
these were —0.15 (95% confidence interval [95% CI], —0.29
to —0.02; P = 0.03; P = 0%; see Figure 2). The effects of
quetiapine on mania scores were examined in 4 studies, and
the meta-analysis found a significant effect of treatment with
a pooled effect size of —0.23 (95% CI, —0.39 to —0.06; P =
.008; > = 0%). Omitting one quetiapine study which was
assessed as weak quality®® from the analysis changed the
pooled effect size to —0.22 (—0.39 to —0.05; P = 0.01;
I = 0%). The effects of anticonvulsant mood stabilizers
on mania scores were examined in 2 studies with a pooled
effect size of —0.07 (95% CI, —0.54 to 0.40; P = 0.77,
P = 0%), and 2 studies examined the effects of citicoline

on mania scores with a pooled effect size of 0.04 (95% CI,
—0.27 to 0.35; P = 0.80; I* = 0%).

Treatment effects on depression scores in BD. Depressive symp-
tom score data from 11 studies that investigated the effects of
treatment on depression scores in people with BD with
addiction comorbidities were included in the meta-
analysis. The overall pooled effect size (SMD) for these
studies was —0.09 (95% CI, —0.22 to 0.03; P = 0.15; I =
0%; see Figure 3). In the 6 studies where participants were
reported as being in a predominantly depressed or mixed
bipolar mood state, 272?336 the pooled treatment effect
size on depression scores was —0.03 (0.16t0 0.11; P = 0.67;
P = 0%). Only one study reported statistically significant
improvements in end-of-trial depression scores: Brown et al.
using citicoline 2,000 mg/day in people with BD or MDD
and methamphetamine dependence (SMD Hamilton Depres-
sion Rating scale = —0.55).%

Four studies examined the effects of quetiapine on bipolar
depression scores with a nonsignificant pooled effect size of
—0.07 (95% CI, —0.23 to 0.1; P = 0.42; I = 0%). Omitting
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Std. Mean Difference Std. Mean Difference
Study or Subgroup IV, Random, 95% CI IV, Random, 95% CI
Quetiapine
Brown 2010 (Quetiapine 400-800mg/day) -0.64 [-1.83, 0.55] +
Brown 2008 (Quetiapine 600mg/day) -0.20 [-0.59, 0.19]
Brown 2014 (Quetiapine 600mg/day) -0.08 [-0.51, 0.35]
Stedman 2010 (Quetiapine 300-800mg/day) -0.01[-0.22, 0.20] —
Subtotal (95% CI) -0.07 [-0.23, 0.10] -
Heterogeneity: Tau® = 0.00; Chi* = 1.62, df = 3 (P = 0.65); I° = 0%
Test for overall effect: Z = 0.80 (P = 0.42)
Anticonvulsant mood stabilisers
Sylvia 2016 (Topiramate 150mg) -0.38 [-1.54, 0.79] +¢
Brown 2012b (Lamotrigine 400mg/day) -0.02 [-0.39, 0.35]
Salloum 2005 (Valproate 750mg/day) 0.19[-0.32, 0.70]
Subtotal (95% CI) 0.02 [-0.27, 0.31] -
Heterogeneity: Tau® = 0.00; Chi? = 0.92, df = 2 (P = 0.63); I’ = 0%
Test for overall effect: Z = 0.15 (P = 0.88)
Citicoline
Brown 2007 (Citicoline upto 2g/day) -0.58 [-1.27, 0.11] +
Brown 2012a (Citicoline 2000mg/day) -0.55[-1.13, 0.04] ¢
Brown 2015 (Citicoline 2000mg/day) -0.02 [-0.37, 0.34] . E—
Subtotal (95% Cl) -0.30 [-0.70, 0.10] o
Heterogeneity: Tau® = 0.06; Chi* = 3.52,df =2 (P = 0.17); I? = 43%
Test for overall effect: Z = 1.48 (P = 0.14)
Other
Tolliver 2012 (Acamprosate) -0.33 [-1.05, 0.39] ¢
Subtotal (95% CI) -0.33 [-1.05, 0.39]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.90 (P = 0.37)
Total (95% CI) -0.09 [-0.22, 0.03]
Heterogeneity: Tau® = 0.00; Chi* = 8.07, df = 10 (P = 0.62); I’ = 0% t f T f i
Test fi Il effect: Z = 1.43 (P = 0.15 = = y (o X
est for overall effect: Z = 1.43 (P = 0.15) Favours Treatment Favours Placebo
Test for subgroup differences: Chi? = 2.15, df = 3 (P = 0.54), I? = 0%
Figure 3. Effect of treatment on depression scores in bipolar disorder with addiction comobidity.
one quetiapine study, which was assessed as weak quality,3 4 dependence and opiate dependence, respectively,45 >3 with a

from the analysis changed the pooled effect size to —0.06
(95% CI, —0.22 to 0.11; P = 0.5; I* = 0%). Three studies
examined the effects of anticonvulsant mood stabilizers on
depression scores with a nonsignificant pooled effect size of
0.02 (95% CI, —0.27 to 0.31; P = 0.88; I* = 0%). Three
studies examined the effects of citicoline on bipolar depres-
sion scores with a nonsignificant pooled effect size of —0.3
(95% CI, —0.70 to 0.1; P = 0.14; I* = 0%).

Treatment effects on MDD depression scores. Data from 13
studies that investigated treatment effects on depression
scores in participants with MDD with addiction comorbidities
were included in the meta-analysis (see Figure 4). The overall
pooled effect size was —0.16 (95% CI, —0.30 to —0.03; P =
0.02; P = 22%; P = 0.22). Omitting 4 studies, which were
assessed as weak quality,*”***>*7 from the analysis changed
the pooled effect size to —0.18 (95% CI, —0.36 to —0.0; P =
0.04; I = 35%). Imipramine was associated with improve-
ments in depression scores in 2 studies, in comorbid alcohol

significant pooled effect size of —0.58 (95% CI, —1.03 to
—0.13; P = 0.01; P = 48%). Selective serotonin reuptake
Inhibitors (SSRI) treatments, either alone or in combination
with relapse prevention medications such as naltrexone, had
no significant effect on depressive symptoms in people with
MDD and comorbid addictions (SSRI-only effect size —0.07;
95% CI, —0.32t00.18; P = 0.58; I* = 15%; SSRI combination
effect size —0.06; 95% CI, —0.30 t0 0.17; P = 0.60; I = 0%).
A comparison of SSRI to non-SSRI antidepressant treat-
ments in people with MDD and comorbid addictions found
no significant differences in treatment effects (pooled effect
size non-SSRI treatments —0.33; pooled effect size SSRI
treatments —0.06; P = 0.011; see Supplemental Figure 2).

Meta-Analysis: Treatment Effects on Addiction
Measures

Effects of treatment on alcohol consumption. Alcohol consump-
tion treatment effects in people with mood disorders were
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Heterogeneity: Tau? = 0.01; Chi® = 1.18, df = 1 (P = 0.28); I = 15%
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Heterogeneity: Tau? = 0.05; Chi’* = 1.93,df = 1 (P = 0.17); I° = 48%

Test for overall effect: Z = 2.51 (P = 0.01)
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Other
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-0.54 [-1.41, 0.34] +

Dorus 1989 (Lithium 1200mg/day) -0.19 [-0.49, 0.11] —
Cornelius 2016 (Mirtazapine 30mg/day) -0.16 [-1.21, 0.89] +
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Heterogeneity: Tau? = 0.00; Chi* = 2.08, df = 5 (P = 0.84); I* = 0%
Test for overall effect: Z = 1.32 (P = 0.19)
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Heterogeneity: Tau? = 0.01; Chi® = 15.35,df = 12 (P = 0.22); I’ = 22% t t t }
L -1 -0.5 0 0.5 1
Test for overall effect: Z = 2.40 (P = 0.02) Favours Treatment Favours Placebo
Test for subgroup differences: Chi* = 4.32, df = 3 (P = 0.23), I? = 30.5%
Figure 4. Treatment effects on depression scores in participants with major depressive disorder and comorbid addictions.
Std. Mean Difference Std. Mean Difference
Study or Subgroup IV, Random, 95% CI 1V, Random, 95% CI
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Sylvia 2016 (Topiramate 150mg) 0.22 [-0.93, 1.38] »
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McGrath 1996 (Imipramine hydrochloride 300mg/day) -0.09 [-0.56, 0.38]
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Subtotal (95% CI) -0.15 [-0.38, 0.08] e
Heterogeneity: Tau? = 0.00; Chi® = 1.38, df = 4 (P = 0.85); I* = 0%
Test for overall effect: Z = 1.25 (P = 0.21)
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Figure 5. Effects of treatment on alcohol consumption in participants with mood disorders and comorbid addictions.
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Figure 6. Effects of treatment on alcohol abstinence in participants with major depressive disorder and comorbid alcohol use disorder.

available for 9 studies (see Figure 5) and these had a non-
significant overall pooled effect size of —0.07 (95% CI,
—0.251t0 0.11; P = 0.43; > = 0%) in BD and —0.15 (95%
CI, —0.38 to 0.08; P = 0.21; > = 0%) in MDD. In BD,
Salloum et al. found a significant reduction in alcohol
consumption associated with divalproex sodium treat-
ment.>> In MDD, Pettinati et al. found a significant reduc-
tion in alcohol consumption and abstinence associated
with sertraline and naltrexone treatment,38 Hernandez-
Avila et al. reported a significant reduction in heavy
drinking days associated with nefazodone treatment,*’
Cornelius et al. found a reduction in total alcohol con-
sumption over the course of the trial associated with
fluoxetine treatment,*” and Petrakis et al. found a signif-
icant reduction in alcohol consumption and more consec-
utive days of abstinence associated with naltrexone or
disulfiram treatment.*

Effects of treatment on alcohol abstinence. Treatment effects on
alcohol abstinence was available for 8 studies in MDD but
none for BD (see Figure 6); these studies showed a pooled
OR for abstinence of 1.46 associated with treatment (95%
CI, 1.02 to 2.11; P = 0.04; P= 0%), with the highest OR of
3.1 associated with imipramine treatment.*’

Effects of treatment on cocaine or opiate abstinence. Data on
treatment-related effects on cocaine abstinence were avail-
able for 4 studies in BD, 1 study on cocaine abstinence in
MDD, and 1 on opiate abstinence (see Figure 7). These
studies used a negative end-of-study urine drug screen as a
marker of abstinence. For the bipolar cocaine studies, the
pooled OR of abstinence was 0.97 (95% CI, 0.59 to 1.58;
P =0.9; I* = 0%). Cocaine and opiate consumption were not
reported consistently across studies, and so a meta-analysis
of the effects of treatment on consumption was not possible.

Meta-analysis: Participant dropout and AEs. Participant dropout
data were available for 11 BD studies and 16 MDD studies
(see Figure 8). For the BD studies, the RR of treatment-
associated participant dropout was 0.80 (CI, 0.66 to 0.98;
P = 0.03), significantly lower than those treated with pla-
cebo. There were no differences in the RR of dropout asso-
ciated with quetiapine (RR, 0.85; CI, 0.57 to 1.27; P = 0.43),
or anticonvulsant mood stabilizers (RR, 1.01; CI, 0.69 to
1.49; P = 0.95) compared with placebo, but citicoline was
associated with a significantly lower risk of participant drop-
out (RR, 0.63; CI, 0.48 to 0.84; P = 0.002). For MDD
studies, the RR of treatment-associated participant dropout
was 1.10 (CI, 0.94 to 1.3; P = 0.24). There were no
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Figure 7. Effects of treatment on end-of-trial negative urine drug screens in participants with mood disorders and comorbid addictions.

significant differences in the RRs of treatment-associated
participant dropout associated with any specific drug type
compared to placebo, with the exception of venlafaxine
which was associated with a higher risk of dropout at a trend
significance level (RR, 1.41; CI, 0.96 to 2.08; P = 0.08). The
RR of treatment-associated dropout was significantly lower
for the bipolar studies than the MDD studies (P = 0.01).
In all, 9 BD studies and 13 MDD studies reported rates of
SAEs. There were no significant differences in treatment-
related risks of SAEs (BD-RR, 0.92; CI, 0.52 to 1.64; P =
0.78; MDD-RR, 1.04; CI, 0.66 to 1.63; P = 0.87; see Sup-
plemental Figure 3). A high rate of SAEs (RR > 10) was
reported in a venlafaxine MDD study.’* In all, 10 BD studies
and 9 MDD studies reported rates of psychiatric AEs with an
RR of 1.06 (CI, 0.43 to 2.63; P = 0.90) and 1.89 (CI, 0.85 to
4.21; P = 0.12), respectively (see Supplemental Figure 4).
High risk rates of psychiatric AEs (RR > 5) were found in the
lamotrigine BD study>® and venlafaxine MDD study.”

Discussion

In this study, we have identified differences in the efficacy of
treatments for people with mood disorders with addiction
comorbidity which have important implications for clinical
practice. We found that pharmacological therapy was signifi-
cantly more effective than placebo for improving manic symp-
toms in BD and depressive symptoms in MDD but importantly
was not effective for improving depressive symptoms in BD.
Pharmacological treatment significantly improved the odds of
alcohol abstinence in MDD but had no effects on alcohol con-
sumption or opiate abstinence in people with mood disorders.

All of the significant effects on mood or addiction symptoms
associated with pharmacological treatment identified by this
meta-analysis were small in magnitude (SMD < —0.5) with the
exception of imipramine for MDD and comorbid addictions
where we found a medium effect size (SMD = —0.58).
Although other reviews in the field have been published,’”-*!
this is, to our knowledge, the most comprehensive study inves-
tigating pharmacological treatments for people with mood dis-
orders and addiction comorbidity.

Quetiapine was the medication most commonly studied
for the treatment of people with BD with addictions comor-
bidity and was investigated in 4 studies. Three of these stud-
ies were of participants with comorbid alcohol
addiction,?®?72° | was of participants with comorbid
cocaine dependence,** and all 4 studies recruited partici-
pants who were not currently abstinent. The focus on que-
tiapine is not surprising given the robust evidence for its
efficacy in treating both manic and depressive symptoms
reported from studies of people with BD without addiction
comorbidity. From our meta-analysis however, quetiapine
treatment effects in people with BD and addiction comor-
bidity were markedly different from those reported in the
nonaddicted bipolar population. Quetiapine did reduce
mania scores in all 4 studies included in the meta-analysis
with a significant but small pooled effect size of 0.23. How-
ever, critically quetiapine had no significant effect on
depressive symptoms in BD with a pooled effect size of
0.07. These effect sizes associated with quetiapine treatment
are lower than those reported in a nonaddicted BD popula-
tion; 0.40 for the effect on manic symptoms®* and 0.29 for
the effect on depressive symptoms.®® We would suggest that
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Figure 8. (A) Risk of treatment-associated dropout in participants with bipolar disorder. (B) Risk of treatment-associated dropout in

participants with major depressive disorder.

further studies investigate the biological and psychosocial
factors that mediate differences in quetiapine efficacy
between addicted and nonaddicted participants in bipolar
depression. Our results support the use of quetiapine for the
treatment of manic symptoms in people with BD and addic-
tion comorbidity, although clinicians should be aware of
smaller effect sizes, but they question the rationale for using
quetiapine for the treatment of depression in people with BD
and addiction comorbidity.

Of the other treatments used in BD, anticonvulsant mood
stabilizers such as valproate and lamotrigine had no signif-
icant effects on mania or BD symptoms. Citicoline, an unre-
gulated nootropic supplement, had promising albeit
nonsignificant effects on depression scores but minimal
effects on mania scores.>>® Lithium was found by one study

to have a significant effect on manic and depressive symp-
toms in people with BD and gambling disorder.*” It is par-
ticularly surprising that, although lithium is a key mood
stabilizer for the treatment of BD, there have been no pla-
cebo controlled RCTs that we could find which have inves-
tigated lithium treatment effects in people with BD and
alcohol or other substance use disorder comorbidities.
None of the BD studies with available outcome data for
the meta-analysis showed significant treatment effects on
alcohol consumption or cocaine/heroin abstinence. From the
systematic review, citicoline was reported as significantly
reducing cocaine use particularly at the beginning of the
trial,’® lamotrigine was associated with a significant
decrease in dollars spent on cocaine but had no effect on
cocaine abstinence,’® valproate with a reduction in heavy
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Figure 8. (Continued).

alcohol drinking days,” and lithium on pathological gam-
bling symptoms.®” None of these results have been repli-
cated in other studies. The medications used to treat BD
with addiction comorbidities were generally well tolerated,
with the risk of SAEs and psychiatric AEs being overall
similar to that of placebo, and interestingly, we found a
significantly overall lower risk of dropout associated with
pharmacological treatment compared to placebo.

For MDD, the meta-analysis clearly showed that the treat-
ment with the greatest effect on depressive symptoms was

imipramine with a significant pooled effect size of 0.58.
Although this presents a clear rationale for using imipramine
as a treatment for people with MDD and addiction comor-
bidity, we would highlight that clinicians should consider the
risks and benefits of its use for individual patients, particu-
larly for those at risk of overdose. The meta-analysis found
that no other type of pharmacological treatment significantly
improved depressive symptoms in MDD. SSRI treatments
either as monotherapy, or in combination with anti-addiction
or relapse prevention medications, had no significant effect
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on depression scores with pooled effect sizes of 0.06 and
0.07, respectively. The lack of efficacy of SSRI’s found in
our study, which confirms the findings of a previous meta-
analysis,® challenges the clinical rationale for using SSRIs
for the treatment of depression in people with MDD and
addiction comorbidity. Only one study investigated the
effect of lithium in people with MDD and addiction comor-
bidity and this was in people recovering from alcohol depen-
dence abstinent for at least 3 weeks. This study found no
significant effects on mood or addiction measures, although
this finding should be considered in the context that it is
possible that depressive symptoms experienced by partici-
pants may have been secondary to alcohol dependence.**

Our meta-analysis found that no medications were signif-
icantly more effective than placebo in reducing alcohol con-
sumption in people with MDD or improving the odds of
abstinence from alcohol or other substances. However, sev-
eral studies reported improvements in measures of alcohol
addiction in the systematic review. A combination of sertra-
line and naltrexone improved alcohol abstinence rates in 1
trial,*® naltrexone or disulfiram treatment was associated
with significantly fewer drinking days per week and more
consecutive days of abstinence,* nefazodone treatment was
associated with a reduction in heavy alcohol drinking days,*
and fluoxetine treatment in reducing total trial alcohol con-
sumption.*” Given the wide variety of addiction outcome
measures used in these studies and the lack of replication
of findings, it is difficult to interpret the impact that these
findings have on treating addiction symptoms in people with
mood disorders. Treatments for MDD with addiction comor-
bidity were overall well tolerated with no significant
increase in rates of SAEs or psychiatric AEs associated with
pharmacological treatments. Venlafaxine was associated
with increased rates of both SAEs and psychiatric AEs in
one study.> Overall participant dropout rates for treatments
for MDD with addiction comorbidity were not significantly
different from placebo but interestingly were significantly
higher than in BD.

There are a number of limitations of this review and for
the field in general. Given the high prevalence and clinical
challenge of addiction comorbidity in mood disorders, there
were a surprisingly small number of high-quality, well-
powered RCTs available. This may in part be due to people
with mood disorders and addictions comorbidity being
excluded from participation in clinical trials.®* The low num-
ber of RCTs was particularly surprising in BD given the
markedly higher prevalence rates of addictions reported. It
is also important to note that most studies in BD have been
conducted by a small number of research groups which may
limit independent verification of treatment effects. The lack
of statistically significant results reported may partly be due
to the small sample sizes used by most studies and poten-
tially significant effects may have been missed due to low
statistical power. However, the largest study included in this
review, which had a sample size of 328, failed to detect any
significant medication effects, suggesting that low power

alone does not explain these findings.”® Nonetheless, larger
trials would be very welcome. An important caveat for the
interpretation of this study’s findings is that we found evi-
dence of possible publication bias, where studies with neg-
ative findings may not be published. This was particularly
evident for studies with small participant numbers or studies
in BD. Nonpublication of negative findings may overexag-
gerate effect sizes associated with pharmacological treat-
ment®® and our findings should be interpreted with this in
mind. The identification of publication bias identified by our
study underlines the need for all RCTs investigating phar-
macological treatments for mood disorders and comorbid
addictions to be published, supported by robust use of clin-
ical trial registries.

A challenge for the field is that treatment effects reported
by studies may have been masked by comparatively large
placebo effects and by combining pharmacological treat-
ments with psychological treatments. Placebo effects are a
common finding in mood disorder clinical trials,®® and every
trial included in this review reported an improvement in
mood symptoms in the placebo arm, with many also report-
ing reductions in substance use associated with placebo
treatment. Significant placebo effects have been previously
identified in people with MDD/dysthymic disorder and
comorbid alcohol use disorders but interestingly these pla-
cebo response rates were not significantly greater than those
found in nonaddicted MDD/dysthymic disorder popula-
tions.>® Placebo effects potentially mask improvements that
might otherwise have been attributable to medication. We
would suggest that future studies consider using an enriched
clinical trial design, such as the sequentially parallel design,
which may reduce placebo responses.®’” Importantly, some
trials also used psychological therapies for both active and
placebo arms. Cognitive behavioral therapy was most com-
monly used; other techniques used included motivational
interviewing and relapse prevention therapy. There is good
evidence that psychological therapies can be effective in
treating both mood disorders and addictions,*® and so it is
possible that medication effects in many of the included
trials were masked by the effectiveness of psychological
therapies.

A real challenge in conducting this meta-analysis and
comparing treatment effects was the wide range of measure-
ment scales used across studies, particularly for assessing
substance use. Many studies focused on abstinence as the
primary substance use outcome measure, which may fail to
capture important improvements in substance use that fall
short of full abstinence criteria. A wide variety of consump-
tion outcomes were used across studies such as consumption
per day or per week or number of days/week or weeks/month
in which substances were used. This made the assessment of
overall treatment effects on continuous substance outcomes
difficult. Another challenge was variation in the mood state
of participants treated in the trials identified. This could
mean that effects associated with drug treatments in one
mood state such as depression are lost or diluted as these
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results are merged with those from other mood states such as
mania. With a few exceptions, most studies also excluded
more severely depressed patients due to safety concerns.
Suicidal ideation, for example, was frequently cited as an
exclusion criterion. By contrast, one study that found pro-
mising results included participants experiencing a severe
major depressive episode with high rates of suicidal idea-
tion.*” It would be interesting to explore whether medication
effects become more significant for more severely depressed
patients. This would also be of great relevance to the clinical
management of patients with these comorbidities, many of
whom experience severe symptoms. Finally, a number of
studies, particularly in MDD, did not clearly report end-of-
study mood and addiction scores either in the research paper
or in databases such as clinicaltrials.gov. We attempted to
contact research groups where data were missing with little
success which meant that 7 studies were not included in the
meta-analysis.

Our study highlights the real clinical need for further
robust, randomized placebo-controlled trials of treatments
for mood disorder and addiction comorbidity with larger
sample sizes and greater statistical power. We would suggest
that inclusion criteria should be extended to include severely
depressed patients, including where ethically permissible
those with suicidal ideation, as it is in these cases that urgent
clinical management is needed. Where ethical considera-
tions allow, minimizing concomitant psychological thera-
pies in trials might also help to unmask the impact of
therapies under investigation. There is also a real need to
conduct studies of participants in one mood state and to
replicate treatment effects so that we can be sure that treat-
ment effects generalize and are not false-positive findings.
The challenges we found in comparing treatment effects also
underline the importance of studies using the same mood and
addiction outcome scores which are clearly reported. We
would suggest that agreeing a consensus approach to mood
and addiction outcome measures, including standard absti-
nence and substance consumption measures, for clinical
trials of people with mood disorders and comorbid addic-
tions is a key step in advancing the field. Finally, there is an
exciting opportunity to use complementary or potentially
alternative approaches to clinical trial methodologies, such
as machine-learning analyses of electronic health records, to
estimate pharmacological efficacy, particularly for those
high-risk participants who may be excluded from current
clinical trials.®®

In conclusion, despite the challenges posed by small sam-
ple sizes and heterogeneity of results, this study provides
valuable insights into the best ways of treating people with
mood disorders and comorbid addictions. For BD, quetia-
pine is effective for the treatment of mania but importantly
not for bipolar depressive symptoms. For MDD, our study
confirmed the comparative effectiveness of imipramine for
the treatment of depressive symptoms over other treatment
types found by a previous meta-analysis®® and the lack of
efficacy of SSRI-based treatment approaches. There was no

convincing evidence that any specific treatment substantially
improved addiction measures. Our study reinforces the
urgent need for further well-powered high-quality clinical
trials of treatments for mood disorder and comorbid addic-
tions and for research that provides a greater understanding
of neurobiological mechanisms so that treatments can be
rationally designed and targeted.
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