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Abstract

Objective—To systematically review and analyze the efficacy and tolerability of different anti-
depressant pharmacologic treatments for depressive symptoms in Parkinson’s disease (PD)

Methods—We searched PubMed, EMBASE, Cochrane database (CENTRAL), clinicaltrials.gov,
and bibliographies for randomized controlled trials investigating the efficacy of antidepressant
medications versus a non-treatment, placebo, or active treatment groups for depressive symptoms
in PD. Twenty of 3191 retrieved studies (1893 patients) were included, but not all could be meta-
analyzed. We used a random-effects model meta-analysis to compare depression scores between
an active drug and placebo or control group then used a network meta-analysis to compare the
effectiveness of different antidepressant classes. The primary outcome was the efficacy of different
classes of antidepressant medications in PD patients with depressive symptoms, measured by
standardized mean difference (SMD) in depression score from baseline compared with control.

Results—Pairwise meta-analysis suggested that type B-selective monoamine oxidase inhibitors
(SMD = -1.28, Cl = -1.68, —0.88), selective serotonin reuptake inhibitors (SMD = -0.49, Cl =
-0.93, -0.05), and tricyclics (SMD = -0.83, Cl = -1.53, —-0.13) are effective antidepressants in
PD. Network meta-analysis showed that monoamine oxidase inhibitors had the largest effect on
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depression in PD (SMD (vs selective serotonin reuptake inhibitors) = -0.78, Cl = —1.55, -0.01),
but these might not be considered traditional antidepressants given their type B selectivity.

Conclusions—Although limited by few data, this review suggests that multiple antidepressant
classes are potentially efficacious in the treatment of depression in PD, but that further
comparative efficacy and tolerability research is needed.

Keywords
antidepressant; depression; meta-analysis; Parkinson’s disease

1| INTRODUCTION

Depression is a common neuropsychiatric disturbance in Parkinson’s disease (PD),
occurring in up to 35% of patients.? Although PD is diagnosed and staged based on its
motor symptoms, non-motor symptoms like depression have been shown to have a greater
adverse impact on health-related quality of life.2~ Depression in PD has been associated
with greater disability, more rapid cognitive decline, higher rates of anxiety, increased
mortality, and an increased burden on families and caregivers.>-8

Although the exact mechanisms are incompletely understood, both autopsy®19 and
functional connectivity!! studies in PD patients show abnormalities in the limbic system and
other areas of the brain associated with depression and the production of monoamines.
Derangements in the dopaminergic system may be even more relevant in PD depression than
in depression in non-PD patients.12:13 Because this additional influence of dopaminergic
denervation may represent a potential difference in pathophysiological mechanisms
underlying depression in PD versus non-PD patients, treatment recommendations for
depression in the non-PD population may not be generalizable to PD patients with
depressive symptoms.

Treatments for depressive symptoms in PD have limited evidence for efficacy and
tolerability, and there are no evidence-based guidelines to inform a “best” strategy for their
use in clinical practice. Previous systematic reviews have focused on specific classes of
pharmacologic treatments for depression (eg, selective serotonin reuptake inhibitors
[SSRIs]).14 The objective of this review is to conduct a systematic review and network meta-
analysis comparing the efficacy and tolerability of all classes of antidepressant medications
that have been tested in the PD population.

2 | METHODS

2.1 | Study and patient inclusion/exclusion criteria

This systematic review included all randomized controlled trials investigating any
antidepressant medications for treatment of depressive symptoms in a study population with
PD. We included studies in which antidepressant therapies were compared with other
antidepressants (active control), placebo, or no therapy. Observational studies were
excluded. We included studies, written in English, of adult (age 20 and older) patients with
idiopathic PD (as defined by study original authors) and depressive symptoms. We did not

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mills et al.

2.2 | Search,

Page 3

include trials comparing antidepressants to cognitive/behavioral therapy because that was
beyond the purview of our research question regarding the efficacy of antidepressant
pharmacotherapies in PD. We excluded patients with juvenile PD, atypical parkinsonism,
and secondary parkinsonism due to the likely differential response to pharmacotherapy. We
included patients with dementia, which commonly co-occurs with mood disorders in PD,
although several trials excluded these patients. We excluded studies that explicitly excluded
depressed PD patients. For the purposes of the network meta-analysis, medications were
clustered by antidepressant class in each “node” to compare class effects, which are
generally viewed as fairly homogenous within a particular class.2® To avoid publication bias,
peer-reviewed journal publications, conference abstracts, and trials with outcomes reported
in clinicaltrials.gov were all reviewed for inclusion.

selection, and extraction

We searched the Cochrane Central Register of Controlled Trials—CENTRAL in 7he
Cochrane Library, Pubmed, EMBASE, and clinicaltrials.gov without any date or language
restrictions. We used controlled vocabulary (MeSH and EMTREE) in addition to plain text
searching (see Supplementary Material). We searched the reference lists of all included
studies and relevant review articles using Web of Science. Two independent reviewers
screened titles and abstracts then full text with discordance resolved through group
consensus.

We reported the effect of each medication (and drug class) on depressive symptoms as a
standardized mean difference (SMD) between groups to allow for comparison between
various depression symptom severity scales. The primary time point for follow-up was 12
weeks, although we accepted measures between 4 and 24 weeks post-randomization.

To assess tolerability, the proportion of subjects experiencing discontinuation of intervention
prior to trial completion in each study arm was compared using odds ratios with 95%
confidence intervals. Change in motor symptoms, as measured using the Unified Parkinson’s
Disease Rating Scale Part 111 (UPDRS I111), was measured using a mean difference (95% Cl).
We assessed all included studies for any evidence that within-study missing data were not
random. If missing data were not missing at random, differential between study arms, or
common (eg, >20%), the study was labeled as high risk for attrition bias.

2.3 | Analytic methods

We analyzed classes of pharmacologic treatments separately because various mechanisms of
action provide different degrees of efficacy in the non-PD literature.18 Within antidepressant
class, clinical, methodological, and statistical heterogeneity was investigated by qualitative
observation and later quantified using Q, 72, and / statistics.}”-18 Studies were compared
with respect to sampling, inclusion and exclusion criteria, intervention, and outcome
definition heterogeneity. Methodological heterogeneity was assessed by qualitative
comparisons of study design and risk of bias between studies. Forest plots were used to
visually inspect variability in estimates of intervention effect between studies.1®

The results of all eligible studies were included in a qualitative review discussing the effects
of each treatment modality on depressive symptoms. We explored differences in study
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design, depression measures, and population characteristics and discussed how these factors
may contribute to reported outcomes. We planned to conduct a meta-analysis using Stata
(Stata Statistical software: Release 14. College Station, TX, USA) with study level data if
our qualitative review suggested sufficient clinical and methodological homogeneity
between studies and limited statistical heterogeneity (ie, 7 is less than 50%). As the true
treatment effect on depression likely depends on the severity of PD, other pharmacologic
therapy for PD and other variables that were expected to vary between studies, we used a
random-effects model for all analyses. The traditional meta-analysis compared the mean
depression score between an active drug and a placebo or control group. We subsequently
conducted a network meta-analysis that allowed us to investigate the comparative
effectiveness of different antidepressant classes included in the reviewed studies.

2.4 | Assessment of consistency and bias across studies

If we found considerable statistical, clinical (such as dementia), or methodological
heterogeneity among included studies, we planned to explore possible subgroup analyses
focusing on likely contributors to heterogeneity. Because depressive symptom severity was
measured using different survey instruments, we explored this source of methodological
heterogeneity. We assessed reporting bias by examining funnel plots. Study characteristics
that may affect symmetry of the funnel plot such as difference in methodological quality,
selective outcome reporting, true heterogeneity, and other factors were considered.

3 | RESULTS

3.1 | Qualitative analysis (systematic review)

3.1.1 | Included studies—Electronic searches identified 3867 results from academic
databases (CENTRAL.: n=534, Embase: n= 2250; Pubmed: 7= 1083), 194 trial records
through clinicaltrials.gov, and 8 articles through cross-referencing and hand searches. After
de-duplication (7= 895), 3174 records were reviewed, and 459 of these were retained for
full text review after title/abstract screening. The most common reasons for exclusion at the
full text screening phase were not evaluating a pharmacologic treatment for depression (17 =
128) and not reporting depression or excluding patients with depression (7= 90; Figure 1).
Twenty randomized controlled trials published between 1988 and 2017 were included in this
systematic review, 5 of which were abstracts (Table 1).

3.1.2 | Participants—Sample sizes ranged from 12 to 669 participants and all included
persons with PD, most of whom were 60 years and older recruited from neurological
departments and outpatient PD clinics in Denmark, Italy, India, Romania, France, Canada,
Puerto Rico, Brazil, the Netherlands, Spain, and the United States. The majority of trials
reported an average duration of PD ranging from 3 to 8 years. Inclusion criteria for all
studies included a diagnosis of PD and 14 studies required that participants meet criteria for
depressive disorder.

3.1.3 | Interventions and comparisons—Twelve studies were 2-arm randomized trials;
however, there were seven 3-arm trials2127 and one 7-arm trial.28 The trials had a
combination of no-treatment (/7= 3), placebo (7= 12), and active treatment only comparison
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groups (n=5). The included studies contained arms evaluating the efficacy of multiple
antidepressant classes: SSRIs (7= 12),22:23.25-34 selective norepinephrine reuptake
inhibitors (SNRIs, 7= 4),2426.27.35 tricyclics (1= 6),22:25:28.29.36.37 monoamine oxidase
inhibitors (MAOIs, n= 3),21.38:39 serotonin antagonist and reuptake inhibitors (SARIs),3440
and other drugs including mirtazapine,23 combined atomoxetine and rivastigmine,24
bupropion,32 and trazodone.2”

3.1.4 | Outcomes—All studies included a follow-up assessment between 4 and 24 weeks
post-randomization. Studies mainly used the Hamilton Depression Rating Scale (HAM-D; n
= 10) followed by the Beck Depression Inventory (BDI; /7= 4) and the Montgomery Asberg
Depression Rating Scale (MADRS; n = 3). Five studies classified participants as
remitters22:25.29.30.35 or responders.22:25:29,31,35

Fourteen of the included studies provided information on our secondary outcome,
tolerability measured as adverse events, changes in motor symptoms, and treatment non-
compliance or dropout. Reporting of adverse events and side effects was inconsistent, so we
analyzed treatment discontinuation as a measure of tolerability. Changes in motor symptoms
were consistently measured using the UPDRS.

3.1.5 | Risk of bias—The risk of bias summary and judgments by risk of bias domain is
depicted in Figure 2. Unclear risk of bias was common due to insufficient reporting of
methods. Nine studies used random number sequence generation, and only 5 studies
described specific methods of allocation. In 3 studies, participants were not blinded to
intervention,22:3040 and assessors were un-masked in 2 studies.30-34

Ten studies described an intention-to-treat analysis such that all participants were analyzed
as randomized.21:25.26.30,31,33-35,38,39 Tyyq studies had differential losses to follow-up,30:40
and 2 had high rates of non-differential attrition bias?>:33 and were rated as having a high
risk of attrition bias. Seven of our included studies were funded by industry.21:29.31,33,36,38,41
Two studies were government funded, but with industry-supplied medications.2%26 Two

studies were exclusively government funded,?2 and 8 studies did not report a source of
funding.20.23.24,27,28,30,37,40

3.2 | Summary of systematic review

We found mixed efficacy of antidepressants. Eight studies?1-23.26.28,36.40.41 concluded that
antidepressants were more efficacious than placebo or control, 531:33.35.37.38 found no
benefit of antidepressant therapy, 1 concluded that a tricyclic was efficacious but an SSRI
was not,2® and 1 abstract did not have interpretable results.24

The instruments used to assess depressive symptoms and differences in data reporting were
important sources of methodological heterogeneity. PD and depression eligibility criteria
were similar across studies that reported this information. Four studies included participants
with dementia, 24273439 jn whom antidepressants have been shown to be less effective,
thereby potentially modifying treatment effects.#2:43
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Differences in study design and outcome measurement contributed to methodological
heterogeneity. The majority of studies were individual randomized-controlled trials;
however, one of the included studies was a randomized crossover design.3® Each depression
scale has its own sensitivity, specificity, and sensitivity to longitudinal change.*3 While the
majority of studies included a placebo comparison group (see Table 1), 3 included a no-
treatment control group, and 5 only included active study arms. Research on the placebo
effect has found some therapeutic benefit of placebos in placebo-control groups that are
blind to study assignment in randomized trials of antidepres-sants.*4 Thus, we might expect
the effect size for trials employing a placebo group blind to study assignment to be smaller
relative to trials employing a no-treatment control group.

3.3 | Meta-analyses and network meta-analysis

3.3.1 | Effect of treatment on depression—Standardized mean differences between
active and control groups were calculated in 5 studies2°:26:33:38.40 stratified by drug class
(Figure 3). At the individual study level 3 studies reported significant intervention effects
favoring MAOIs, SNRIs, SSRIs, and tricyclics over placebo.2°26:38 The 2 remaining SSRI
versus placebo conditions?2:33 and 1 SARI (trazodone) versus placebo condition*? found no
significant differences.

In a subgroup analysis comparing the SMD between SSRI and placebo groups, participants
randomized to receive SSRI had lower depression scores relative to the comparison group
(SMD =-0.534, 95% CI: -0.871, —0.198) (Figure 3). Statistical heterogeneity was fairly
low across these studies: Q = 3.23 (df = 3, = 0.357), £ = 7.1%, ©= 0.0093. The planned
sensitivity analyses could not be performed given the low number of studies in each of the
drug classes.

To assess the relative efficacy of these drug classes and the comparison groups, we
conducted a network meta-analysis to allow for direct and indirect comparisons to contribute
to the estimation of all pairwise comparisons of treatment effects. As shown in the network
map (Figure 4), the most common comparisons were between SSRIs and placebo. The
League Table (Table 2) provides quantitative estimates of the pairwise comparisons by study
condition. Participants randomized to SSRIs (SMD = 0.49, 95% CI: 0.02, 0.99), tricyclics
(SMD =0.77, 95% CI: 0.02, 1.53), and MAOIs (SMD = -1.27, 95% CI: —1.89, -0.66)
experienced significantly lower depressive symptoms relative to participants randomized to
placebo at approximately 12 weeks post-randomization (Table 2). There were no significant
differences between the SNRI (SMD = -0.34, 95% ClI: -1.57, 0.88) or SARI (SMD = 0.34,
95% CI: -0.88, 1.57) and placebo groups. Furthermore, participants in the MAOI condition
had significantly better depression outcomes relative to the SSRI (SMD = -0.78, 95% CI:
-1.55, -0.01) and SNRI (SMD = -0.90, 95% ClI: -1.77, -0.03) groups.

3.3.2 | Effect of treatment on discontinuation and motor symptoms—Data on
non-compliance and treatment discontinuation due to adverse events was available for all
drug classes (Supplementary Material Figure 1). No significant differences in odds of
discontinuation were found comparing MAOIs, SARIs, SSRIs, tricyclics, and SNRIs to their
respective comparison groups. However, only 1 study including a SARI (trazodone)40
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compared with placebo/control was analyzed, and a large confidence interval indicates an
unreliable estimate (OR for discontinuation = 15.9, 95% CI: 0.70, 363.3).

Sufficient data were available to analyze mean difference in motor symptoms for SSRI and
SNRI versus placebo, but no trials using MAQOIs to target depression reported motor scores.
Results suggest a significantly greater reduction in motor symptoms in participants
randomized to SSRI as compared with placebo (MD = -3.29, 95% CI: —6.40, —0.18) with
very little statistical heterogeneity (Q = 0.27 (df = 2, P= 0.875), #=0.0%, £ = 0.000). The
difference in motor symptoms was not significantly different between SNRI and placebo
groups (MD = -0.10, 95% CI: -2.31, 2.11) with very little statistical heterogeneity Q = 0.37
(df =1, P=0.546), ¥ =0.0%, =2 = 0.000.

4 | DISCUSSION

This systematic review and meta-analysis of the efficacy and tolerability of antidepressants
for the treatment of depression in PD found support for the efficacy of SSRIs, MAQIs, and
tricyclics in reducing depressive symptoms in patients with PD and depression when
compared with placebo. None of the treatments appear to significantly worsen motor
symptoms or increase the likelihood of treatment discontinuation. Our network meta-
analysis comparing between-class efficacy of antidepressants suggests that the MAQIs such
as safinamide or rasagaline had a larger effect size on depression outcomes compared with
SSRIs, SNRISs, or placebo. Notably, the difference in SMD in depression severity was not
statistically different between SSRIs and tricyclics or between SSRIs and SNRIs, suggesting
the possible usefulness of multiple antidepressant drug classes. Within the SSRI studies, a
similar SMD between SSRI and placebo was seen except for 1 study of citalopram,33 but
this study did not describe clinical characteristics of the participants so the heterogeneity in
study populations across SSRI studies could not be explored. These data may be particularly
useful to neurologists and psychiatrists providing care for depressed PD patients given that
PD-related depression may be more refractory to SSRIs and may require use of other
antidepressant classes.

While our systematic review identified 20 included studies, many of these did not report
continuous follow-up measurements for depression, allowing a meta-analysis of only 5 of
the 20 included studies. Authors were contacted via email but did not respond within 3
months. Data on the secondary outcome, tolerability and adverse events, could not be
synthesized due to differences in reporting across studies. Tolerability is important for
depression treatments because it influences compliance and quality of life, and compliance
was reasonably good in the 11 trials that reported discontinuation rates. Also problematic is
the definition of “depression” or “depressive symptoms” in PD and the overlap with
cognitive impairment, apathy, and behavioral disturbances. We acknowledge that
considerable heterogeneity in the definition of depression exists among these studies and the
relationship between treatment-associated changes in depression rating scales and related
symptoms such as cognitive dysfunction and apathy could not be assessed given the
available data in these trials. Use of a mixed effects rather than fixed effects meta-analysis
accounts for some of this variability in patient populations between studies.
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Risk of bias risk was assessed as “unclear” for many of the domains we examined in most
studies (Figure 2). In the 5 studies included in the meta-analysis, only 2 studies were
categorized as “high” risk of bias in any domain.33 Across studies, we found a slight
asymmetry in the distribution of effects (Supplementary Material Figure 2), suggesting that
publication bias may be present. This may be due to the inability to obtain outcomes data
from several abstracts despite attempted contact with the authors.

Our findings are consistent with previous reviews evaluating the effect of antidepressants in
PD, although our study includes more anti-depressant drug classes.144> One of these
reviews focused on SSRIs,1# while the other included non-pharmacologic and non-
antidepressant pharmacologic treatments for depression.4> A previous network meta-
analysis found that TCAs had a larger effect than SSRIs on depression,*6 and while our
analysis trended in that direction, it was not significant (TCA vs SSRI 0.28, 95%Cl: -0.46,
1.03). That study also did not include other antidepressant classes that were included in our
network meta-analysis, such as SARIs (trazodone and nefazodne) or MAOIs (safinamide,
rasagaline), but did compare SSRIs, SNRIs, and TCAs dopamine agonists including
pramipexole and pergolide.*6 Overall, our analysis was restricted to classes of medications
considered to be antidepressants so as to potentially inform clinicians on the efficacy of
antidepressant-class medications that patients may not already be taking for their motor
symptoms of PD. Generally, our findings are in line with those of Liu et al with regard to
comparative efficacy within antidepressant class medications. Notably, the largest effect on
depressive symptoms in our network meta-analysis was found with MAQIs, including
rasagaline,3841 and safinamide,2! which is concordant with a recent finding from the
ADAGIO trial that the combination of rasagaline and another antidepressant improved
depression scores beyond what was found with placebo (instead of rasagaline) combined
with another antidepressant.4”

5 | CONCLUSION

Most of the research on pharmacologic treatments for depression in PD focuses on SSRIs,
the first line of treatment in non-PD depression; however, our review incorporated other
pharmacologic depression therapies, such as SARIs and MAOIs, which are less commonly
used due to their known side effects. Based on the limited evidence evaluating the effect of
MAOIs on depressive symptoms in PD, our network meta-analysis suggests that MAOIs
might also be considered as therapeutic alternatives for depressive symptoms in PD, and
they appear to be reasonably tolerated based on discontinuation rates. However, the included
studies evaluating MAOIs have important caveats that limit generalizability. Nevertheless,
MAOIs are also used to manage motor symptoms in PD, and although motor scores were not
reported in the MAOI trials for depression in this review, they could help reduce
polypharmacy if also effective for depressive symptoms. Given the difficulty that is
sometimes seen in the treatment of PD-related depressive symptoms, broadening
comparative effectiveness research to include other classes of antidepressants (beyond SSRIs
and SNRIs) is warranted.
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Key points

. SSRIs, TCAs, and MAOB-Is are effective in treating depressive symptoms in
Parkinson’s disease

. Multiple antidepressant classes can be considered efficacious in the treatment
of Parkinson’s disease depression.
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FIGURE 2.
Green/+ = low likelihood of bias. Yellow/? = unclear bias (not enough information to

assess). Red/- = high likelihood of bias. MAOI = monoamine oxidase inhibitor, SNRI =
serotonin-norepinephrine reuptake inhibitor, SSRI = serotonin-specific reuptake inhibitor
[Colour figure can be viewed at wileyonlinelibrary.com]
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Meta-analysis of depression response in PD patients receiving antidepressants vs control or
placebo. MAOI = monoamine oxidase inhibitor, SNRI = serotonin-norepinephrine reuptake

inhibitor, SSRI = serotonin-specific reuptake inhibitor [Colour figure can be viewed at
wileyonlinelibrary.com]
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FIGURE 4.
Network map for analysis comparing efficacy of antidepressant classes in PD. Nodes

represents antidepressant drug classes. Node size represents size of study (N). Width of
connecting lines represents number of studies assessed in each comparison. MAOI =
monoamine oxidase inhibitor, SNRI = serotonin-norepinephrine reuptake inhibitor, SSRI =
serotonin-specific reuptake inhibitor [Colour figure can be viewed at
wileyonlinelibrary.com]

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2019 April 01.



Page 17

Mills et al.

ON 's3avs
‘111 s¥4Adn 0-sdl ‘190 Krewind 8 ¢¢<O-sdl GT> 3SININ $1 papnjox3 S'0T=4as ‘€9 Jeie} 0gaoed ‘(1YNS) sunexowory SaJelS payun »e0TOC gnenuispy
(14sS) auopezen '(1YNS)
dN  SHAVIN ‘Q-WWH ‘190 Krewind 14 AdIA 10} paniwpy BlHUSWIdP papn|ou] T¢L €¢ aunaxolnp ‘(14ss) weddofeosy 4N (19e115qE) 5;0TOT 311SEA
1043u09 “(211942113) sundauer |
‘(o119A9e1391) Buldezeuiw
‘(14SS) weidoeyosa ‘(14SS)
auIlesLes ‘(1¥SS) sunaxonyy (30e11sQe) ,,0T02
dN a-WvH Arewd ¢l uoissaidap Al INSQ/0T-AI 4N 06-9¢ :abuey 6 (91194o113) surwesdiwold 1N XINOMAIZ %9 apjol@
sav ‘il J0u0d (30e1150E) 250702
Pue | ,eSuAadn a-WvH Krewind 4% uoissaidap Al INSA/OT-ADI 4N 06-9¢ :abuey i ‘aurdezeniw ‘(14SS) aulfeinas 4N 21A90INed B 1ol
ON NI awoJpuAs
pue || SHAdN a-INvH Krewind 0¢ 4N [elus ojuebio papn|ox3 G/—G :8buel €29 0¢ 1043U09 ‘(14V'S) duopezel| l1zeig 6e600C %O8UISM\
SREIIE]
apIs ‘ON ‘s3vs eIWAYISAp Jo oqgaoe|d ‘(2119491413)
‘11 sdadn a-INvH Krewind 8 uoissaidap Jofew Al-NSA 9¢ > 3SINIA pspnjox3 1'8=04s ‘¢'¢9 4} aunfiduiou ‘(14SS) sunexoled Selels panuun +2600¢ BZUSIN
02= SHAVIN 0€T> 8[eds buney enuswaQ ogaaed ‘(o11940113)
ON ‘Il S4adn SHAVIN Krewind % pue 3QN Butobuo AI-NSA SN ‘Lz> ISNIN Papnjox3 G9—/G :abuey 514 aulweldiseq ‘(14SS) weidofend ddueld 12800¢ soned
S§'9=as ‘T'89
JN a[eas Buney (I¥SS €8 =as
'sav ‘1l S4AdN -418S Bunz ‘Q-INwH Krewind 1 9T < d-WVH 4N ‘89 :ajoxadiweld 19 (14SS) auleluss ‘sjoxadield Aey 6¢900¢ suoreg
¢ > 3ISINN (14Ss) autjesuss
ON ‘Il S4adn a-WvH Arewid T uoissaidap AI-INSA pue elUBWAP Papn|ox3 8'T/-G'89 :abuey 1€ ‘(o119A91) sunjAdinAwy Al 429002 1UuIuojuYy
Japaosip a1wAuyIsAp
ON ‘Il S4adn 1ad Arewind 4% Jo uoissaidap AI-NSA Juensjas Ajeatut|o,, papnjox3 8/-6G :abuey 91 aunaxonyy ‘(14v'S) suopozessN ureds £e€00¢ BJINY
111 S4Adn SHAVIN Arewind 0T uoissaidap AI-INSA 4N 8.=as"'.9 ¢l 0gaae|d ‘(14SS) suljeiles SpUBLIBUYISN 06€002 suahuaa
(sauoiaxjoulwe)
dN a-WvH ‘192 Arewnd 9 dN dN dN 14 uordoidng ‘(14SS) aulfeses YN (10rasOe) ;2002 1PaALIL
108449 apIs
‘ON ‘Il SYadn S3AN ‘A-WVH Arewd 9 €T 2 Q-WVH BIIUSWSP pPapn|ox3 6/—vv :abuel y9 1€ oqaoeld ‘(14SS) weidojei) Newusq 2866T Lnwsp\
ON 8]eos Bunel-yjes unz  Arepuodss 45 N 2> ASININ papn|ox3 0/-Tv :abuey 1€  0gaoe|d ‘(o119401) suljAidinAwy UN 09¢886T 00epu|
N 8]eas Bules Way-1g Arewd 9T £1< swoydwAs anissaidaqg dN dN 22 ogaoe|d ‘(o11940113) auljAydiiiioN Nlewusq ¢c086T UOSIapuY
$8W02IN0 pasn sajeas awoanQo (s>99/\\) eLIgIID Aupqibi 3 'R Apqibi3 p(s1B8A)  paziwopuey uosrredwo) Bumes JeaA oyiny
AupgessjoL uoissaadag Arepuodas Burwi uoissaadag juawredw| oby Waned sjuaired ‘(sse1D) BnaQ :sway
1o Arewd  awodnQ anubod ’ Jo JaquinN
:uoissaidaQ
‘dd ul suolyedipaw Emmmm\_aot_ucm J0 108449 ay) Uo MalAal o_HmESm\Am 3yl ul papnjaul saIpns
T 319vl

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2019 April 01.



Page 18

Mills et al.

auLIydauIdaIou-uluol0IaS ([HYNS ‘UONRIASD PIepuUBlS :dS ‘SIUBAS 8SJaAPE SNOLIBS VS ‘pariodal 10U YN ‘UONUSAIZIUI PANUIILOISIP/0uRI|dWOd-UON (DN ‘JUBWISSESSY o

3[eas Buiey asessiq s, uosunjied paliun :SYAdN ‘dougiyur axeidnal 913199ds-u1uoloIas :[¥SS Jongiyul axeidnal

60D [eaUO DO UOIRUILLEXS 31€1S [BIUaL—UI :ISININ ‘3[20S BIJOLYIUR|BIA (SN ‘UBIpaW

‘paIN ‘aposida anissaldap Jofely :JAN ‘Iapiosip aaissaidap Jofe :QAIA I0NQIYUI BSEPIXO BUILBOUOIA (|OVIN ‘81eds Buney uoissaidaq Biagsy A1swoBiuop :SHAVIN ‘ueldiuljD-ABojorewoidwAs aaissaidaq 40 A103usAu| :D-S Q| ‘Saseasiq 4O UONBINISSe|D euoneuIR| :aDdl
‘uoissaldaq Joj a[eas Buney uoljiweH :d-INVH S1apIosia [BIUSIA JO [enuelAl [ednsiels pue ansoubeld (NS ‘uolssaidw| [eqolo [eatul)D (19D 9]eds uoissalidaq saipns d160jo1wapid3 1oy 181D :@-S3D ‘Alojusnu| uoissaidaq 3099 :1Ag ‘SIUaAS 3SIOAPY 13V SUOIBIABIGAY

"paiy1oads 8SIMIBLIO SSB|UN UBSW 8y} SI paliodal onsiiels \cmEE:mm

Z¢r'9=as
‘v'G9:0080e|d ‘7",
S109)43 8pIS 'SV 1ag Arepuodas 43 dN  §Z=<8I03S ISININ pPepnjaul - =dS ‘289 [IOVIN 0€ ogooeyd ‘(JOVIN) aulfibesey 4N 0yST0C Wi
¥'8=4as
ON 's3avs Jeah T uium ‘799 ogaderd 128
‘111 s¥adn vi-lad Arewiid 43 3JAN AI-INSA ‘ST 1ag 9¢> 3ASNIN J1 papnjox3 =ds ‘99 :[IOVIN €T 0qgadeld ‘(JOVIN) sullifesey  ejuewoy ‘Ajey ‘elpuj 1£510¢ 8uoJeg
v'6=
as ‘7’65 :0qaoe|d
1£'6=0as ‘T'09
‘6w 05 1I0VIN ogaoed
‘ON 's3V ‘s3vs '2’6=as ‘709 ‘(10vIN) Buw 0 apiweulyes
‘111 S4adn d-INVvH a9 Asepuooes 144 dN BljuswWsp papnjox3 :Bw 00T 1I0VYIN 699 ‘(lovIN) Bw 00T apiweuyes Aren 027102 uteyobiog
ogaoe|d
‘(quabe 21613u1j0Y2) BuIwbIISEALY
dN a-s3d Asepuooes 9 dN TZ< VOO §1 pspnjou] 4N 9T ‘(14NS) aunsxowory 4N (19e1se) €702 NOT
o0 oggsoe|d ‘(J4NS) Se1|IS panun
‘s3v ‘Il S4AdN a-WwvH ‘li-1ad Arewiid 43 uoissaidap AI-INSQ BljusWsp papnjox3 L'0T=dSs ‘S'e9 S1T auIxeje|uan ‘(14SS) aunexoled ‘001 OMaNnd ‘epeue)d 52¢10¢C Py
S8Wo02IN0 pasn sajeas awoanQo (s>199/\\) eI Aupqibn3 eud1D Apqibig e(s1B3A)  paziwopuey uosrredwo) Bumas JeaA Joyiny
Augeasjol uoissaidag Arepuoodas Buiwi uolissaidaq by Jusneq sjuaied ‘(sse1D) BnuQ :sway
10 Arewd  awodnQ ’ Jo JsquinN
:uoissaidag

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2019 April 01.



Page 19

Mills et al.

"1031q1yul axeIdnas 91193ds-UILu030IBS ‘|HSS ‘loNgiyur axeldnal suriydauldaiou-uiuoiolss ‘|YNS oNgiyul axeidnal pue isiuofeiue uiuololes ‘|YYS ‘10NGIYUl 3SEPIX0 SUILIBOUOW '[OVIN SUOIBIASIGGY

*(0492) [INU BY} WY 8OUBIBLIP JURIILIUBIS S81LIPUI PJO] ‘MOJ 8U) SIOARY dAINSOd ‘UIN|0d 8y} SI0AR) aAITRBaN

IOVIN

(99°0- '68'T-) LZ'T-

0g3ov1d

(70 '0£'2-) €6°0—

(L6'1'88°0-) ¥€°0

14VS

(€0°0- 2L'T-) 06°0—

(660 ‘v2'0-) LEO

(ze1'92'1-) €00

I4NS

(T0°0- 'S5'T-) 8L°0—

(56°0 ‘€0°0) 670

(82'T '66'0-) ST'0

(€£'0'050-) TTO 19SS

(Ly0 Ly T-) 050

(65T '200) 220

(627 '€6°0-) €V'0

(1T '25°0-) 0r'0  (€0°T ‘9v°0-) 82°0 JITOADIYL

(S¥'1'sT'2-) G€0-

(19°2'220-) 260

(72T '85°0-) 850

(82Z'6T'T-) S50 (902'6TT-)€X0 (¥6'T'S9'T-) STO TOHLNOD

Author Manuscript Author Manuscript

¢ 31avl

ad ui ‘ssejd Aq ‘198 uoledlpaw juessaidapnue uo sisAjeue-elaw XIo0Miau o) 3|qel anbea]

Author Manuscript Author Manuscript

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2019 April 01.



	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Study and patient inclusion/exclusion criteria
	2.2 | Search, selection, and extraction
	2.3 | Analytic methods
	2.4 | Assessment of consistency and bias across studies

	3 | RESULTS
	3.1 | Qualitative analysis (systematic review)
	3.1.1 | Included studies
	3.1.2 | Participants
	3.1.3 | Interventions and comparisons
	3.1.4 | Outcomes
	3.1.5 | Risk of bias

	3.2 | Summary of systematic review
	3.3 | Meta-analyses and network meta-analysis
	3.3.1 | Effect of treatment on depression
	3.3.2 | Effect of treatment on discontinuation and motor symptoms


	4 | DISCUSSION
	5 | CONCLUSION
	References
	FIGURE 1
	FIGURE 2
	FIGURE 3
	FIGURE 4
	TABLE 1
	TABLE 2

