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Major depressive disorder (MDD) is widely acknowledged to be an important clinical issue in multi-
ple sclerosis (MS). Although antidepressant medications are generally regarded as efficacious, few stud-
ies have been conducted on their use in MS patients. Recently a randomized controlled trial reported
negative results, raising new questions about the efficacy of these medications in this population. The
objective of this review was to revisit the question of the efficacy of antidepressant medications in the
treatment of MDD in MS. A literature search uncovered only three randomized controlled trials on
this topic. These studies differed in their methodology, including the specific antidepressants used
(desipramine, sertraline, paroxetine), the approach to the analysis (two of the three used intention-to-
treat analyses), measures of depression (two defined response as a 50% reduction in the Hamilton
Depression Rating Scale, and two included the Beck Depression Inventory), methodological features
(two used blinding, and one included cases of dysthymia), and duration of follow-up (ranging from 1
to 4 months). Nevertheless, all of the results suggested modest therapeutic benefits for the medications
evaluated. Although the current literature in this field is inadequate, the best available evidence points
toward a modest positive effect of certain medications in the treatment of depression in people with
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c linicians and researchers agree that major
depressive disorder (MDD) is an important
clinical issue in MS.! This consensus is based in
part on a succession of epidemiological studies showing
that MDD occurs commonly in clinical and community
populations with MS. The annual prevalence of the dis-
order is approximately 16%,” and the lifetime prevalence
may be around 50%.>> Depression has a dramatic
impact on health-related quality of life, particularly its
mental health dimensions.*!® Impaired functioning is an
intrinsic component of depressive disorders as they are
currently defined.!" Functional impairment due to
depression is likely to be especially important for people
with MS, who are faced with the functional demands of
coping with a chronic illness in addition to other life
stressors. The occurrence of depression in MS may also
partially explain the high suicide rates that have been
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reported in this population.'” According to the most
recent study, approximately 1% of men and 0.5% of
women die by suicide during the 10 years following
diagnosis.” Treatment of depression may improve adher-
ence to MS medication regimens'® and may even be
associated with favorable immunologic changes.'”

The clinical importance of MDD is predicated largely
on the expectation that it is a modifiable determinant of
negative outcomes in MS—in other words, that it is
treatable. Both nonpharmacologic and pharmacologic
treatments have been investigated. Pharmacologic man-
agement centers on the use of antidepressant medica-
tions, which have generally been regarded as effective.!
In 1999 Mohr and Goodkin'® conducted a meta-analysis
of the five randomized treatment studies that had been
reported in the literature at that time, only one of which
was an antidepressant trial. The meta-analysis found evi-
dence of efficacy for all of the treatments evaluated,
including insight-oriented therapy, cognitive-behavioral
therapy, and stress management.

Recent developments, however, have raised questions
about the efficacy of antidepressant medications in the
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MS population. Specifically, a recent randomized con-
trolled trial (RTC) reported no statistically significant
impact of antidepressant treatment with paroxetine in its
primary intention-to-treat (I'T'T) analysis."” This finding
may discourage treatment of depression in people with
MS. In statistical terms, however, a mixture of significant
and nonsignificant results does not necessarily indicate
inconsistency of the available efficacy data. Small trials
often lack statistical power to detect modest effects, so
that negative results may result from a type II error.

The primary objective of this study was to examine
published trials of antidepressant treatment in people
with MS in order to identify possible reasons for the
inconsistency of their results. A second objective was to
pool the results of these trials in order to determine
whether, as a whole, these studies provide convincing
evidence of efficacy.

Methods

Criteria for Study Consideration

The studies considered in this review were restricted
to RCTs. Such studies have unique methodological
strengths, because randomization can control for the
effects of both measured and unmeasured confounding
variables. For this reason, they have become the standard
for assessing the efficacy of therapeutic interventions.

Types of Participants

Participants in eligible studies were required to have
MS, but no distinction was made among MS subtypes
in the selection of studies. Likewise, no restrictions were
applied to the age and sex of study participants. None
of the RCTs in the literature focused on children or the
elderly.

Types of Interventions

Only pharmacologic treatments were considered in
this review. This should not be interpreted as an implicit
assertion that antidepressant medications are the sole or
preferred treatment for MDD. For example, positive
outcomes have been reported for cognitive-behavioral
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and other types of therapies.

Types of Outcome Measures

Outcomes of antidepressant clinical trials can be cate-
gorized in several ways. One distinction is between self-
rated and observer-rated instruments. Observer-rated
instruments are generally preferred in the psychiatric lit-
erature. However, the most commonly used observer-
rated scale, the Hamilton Depression Rating Scale

Antidepressant Treatment for Major Depression in MS

(HAM-D), places a strong emphasis on physical symp-
toms, which is potentially problematic in MS because
some symptoms of MS can resemble those of depression
(eg, fatigue, cognitive deficits). HAM-D ratings are often
categorized using a 50% reduction as an indication of
treatment response. Several self-rated scales, notably the
Center for Epidemiologic Studies Depression Scale
(CESD)?! and the Beck Depression Inventory (BDI),*
place less emphasis on physical symptoms and have been
frequently employed in MS research for this reason. Self-
rated outcomes were considered eligible for inclusion in
the review as well. Another distinction is between cate-
gorical and continuous measures of outcome. Both cate-
gories were considered eligible for inclusion in the
review.

Primary Outcomes

Primary and secondary outcomes were not deter-
mined & priori. The expectation was that only a small
number of RCTs would be identified by the literature
search, and the intention was to describe the available
data.

Search Methods for Identification of Studies
PubMed (www.pubmed.gov) was the search engine
used in the literature search. The following search strate-
gy was used: (drug therapy) AND ((depressive disorder)
AND (multiple sclerosis)). An initial review of the
abstracts uncovered in the literature search was sufficient
to determine that only three of these studies were RCTs.
As the inclusion criterion was a fully distinct method-
ological feature rather than a less-concrete standard such
as a methodological quality rating, the selection of indi-
vidual studies was not considered vulnerable to bias.
Therefore, the review of studies was not blinded: all
studies were reviewed by the author of this article.

Assessment of Risk of Bias in Included Studies
The RCTs were reviewed in detail, and “RevMan”?
risk-of-bias tables were completed for each of the studies.
An important issue concerning units of analysis arose
with self-reported scales. Two of the studies used the
BDI as an outcome measure, whereas the other used the
CESD. These scales are often considered to be alterna-
tives for case-finding in MS populations, and they tend
to yield roughly similar scores. As all of the studies
uncovered in the review were small (and therefore likely
to be subject to imprecision), an advantage to statistical
pooling was anticipated, and a decision was made to
pool the results of the self-rated scales unless evidence of
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statistical heterogeneity was found. Evidence of hetero-
geneity (ie, rejection of the “null” hypothesis of homo-
geneity) at the 5% level of significance was regarded as
the deciding point. When data were pooled, random-
effects models were used. Forest plots generated with the
“RevMan” software were used to provide a visual impres-
sion comparing the pooled results to the results of indi-
vidual studies.

It should be emphasized that statistical pooling of
study results runs the risk of providing a false sense of
precision based on pooling of heterogeneous results. In
most meta-analyses, statistical pooling is restricted to
methodologically and statistically homogeneous studies.

Results

Description of Studies

The search was carried out on May 25, 2009, and
uncovered 65 articles. This group included three RCTs
of antidepressant medications for the treatment of
depressive disorders in MS, by Schiffer and Wineman,*
Mohr et al.,® and Ehde et al.”” These studies evaluated
desipramine, sertraline, and paroxetine, respectively. The
results of the literature search and the reason for exclu-
sion of 62 of the 65 articles are shown in Figure 1. There
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were three uncontrolled studies, all of which were

excluded.

The three eligible studies all had methodological fea-
tures that created vulnerabilities to bias. One area of
methodological heterogeneity involved randomization
procedures. The Ehde et al.”” study reported the use of a
computer-generated random sequence for allocation.
Because of the needs of the group therapy intervention,
the Mohr et al.* study used a method of allocation that
was not strictly random. Schiffer and Wineman?* report-
ed random assignment but did not provide details of the
allocation method.

Blinding was another area of methodological hetero-
geneity. In the Schiffer and Wineman?* study, the com-
parison was between psychotherapy alone and psy-
chotherapy plus desipramine. All of the psychotherapy
was carried out by one therapist, also the lead author,
who was blinded to allocation at the time. The Mohr et
al.?? study compared sertraline treatment with two types
of psychotherapy and was therefore not blinded. The
Ehde et al.” study used identical placebo capsules in the
control condition, and the assessment of outcome was
carried out by an assessor who was blinded at the time of
that assessment.

Potentially relevant papers identified
and screened for retrieval (n=65)

> Non-RCTs excluded (n=62)
Y

Potentially relevant RCTs identified
and screened for retrieval (n=3)

Y

RCTs excluded (n=0)

Y

RCTs retrieved for more
detailed evaluation (n=3)

Y

RCTs excluded (n=0)
Y

Potentially appropriate RCTs to be
included in the meta-analysis (n=3)

RCTs excluded from
meta-analysis (n=0)

Y

Y

RCTs included in the meta-analysis
(n=3)

Y

RCTs withdrawn (n=0)

Y

RCTs with usable information,
by outcome (n=3)

Figure 1. Flow diagram for study selection
according to QUORUM (quality of reporting of
meta-analyses) guidelines.

Abbreviation: RCT, randomized controlled trial

Intention-to-treat analysis was used in the Ehde et
al."” and Mohr et al.?° studies, but not the Schiffer and
Wineman? study. The Ehde et al. study, which reported
a nonsignificant primary outcome assessment, also car-
ried out an analysis restricted to those who completed
the study protocol in which a statistically significant
improvement in the paroxetine-treated group was seen.
The Ehde et al. study used last observation carried for-
ward imputation in its ITT analysis. The imputed data
were those abstracted for the review. In the Ehde et al.
study, 47.6% of the treated patients achieved remission,
defined as a post-treatment score of <7 on the HAM-D.
In the Schiffer and Wineman study, only 4 of 14 treated
(and 3 of 14 control) subjects achieved full remission.

Two studies, that by Schiffer and Wineman?! and that
by Ehde et al.,” reported treatment response defined as
50% reduction in HAM-D ratings. In the Schiffer and
Wineman study, the relevant data derived from a table
reporting week 0 and week 5 HAM-D scores. The two

studies were both consistent either with no effect or with
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Antidepressant Referent . .
treatment rou Risk ratio
group M-H, random (95% Risk ratio

Study or subgroup Events Total Events Total  Weight d)) M-H, random (95% CI)

Ehde et al.,” 2008 12 21 8 19 68.2% 1.36 (0.71-2.59)

Schiffer and Wineman,?* 8 14 4 14 31.8% 2.00 (0.78-5.14)

1990
Total (95% Cl) 35 33 100.0% 1.54(0.90-2.61) | | | | |

0.05 0.2 1 5 20

Total events 20 12 Favors Referent Favors AD
Figure 2. Forest plot for treatment response.

Heterogeneity: 12 = 0.00; y? = 0.45; df =1 (P =.50); 12 = 0%

Test for overall effect: Z=1.58 (P=.11)

Abbreviations: AD, antidepressant; Cl, confidence interval; M-H, Mantel-Haenszel

a clinical effect according to the “RevMan” software, but
even the pooled estimate was imprecise (Fig. 2). All three
studies reported mean HAM-D scores after treatment
along with associated dispersion statistics. The results
were more heterogeneous, although not significantly so
(Fig. 3). The pooled estimate is of questionable validity
given the size of the difference in the estimates, with the
Schiffer and Wineman study reporting a larger difference
than the other two studies. The inclusion of respondents
with dysthymia in the Ehde et al. analysis is a possible
explanation for this difference, as dysthymic symptoms
are typically less responsive to antidepressant treatment
than major depressive episodes. Nevertheless, in a quali-
tative sense, the direction of effect is in each case toward
a positive outcome from treatment. A forest plot for the
self-reported depressive symptom scores is shown in Fig-
ure 4. Although two of the three studies used the BDI
and the other (Ehde et al.) used the CESD, the mean
post-treatment ratings in the treatment and control
groups are similar. Each of the estimates is imprecise, but
all indicate a similar direction of effect. When the data

were pooled, the difference in mean scores was statistical-
ly significant (Fig. 4).

Discussion

Only a few clinical trials of antidepressant treatment
in people with MS have been published, and none can
be regarded as definitive. Although methodological
problems can be identified in each study, no clear pat-
tern of impact on the results is evident. The randomiza-
tion, analysis, and blinding procedures used in the Ehde

et al.??

study (computer-generated random number
sequence, ITT analysis, blinding with identical-appear-
ing capsules) may have made this study less vulnerable to
bias than the others. Thus the fact that this study is also
the one that reported the most negative results may give
rise to concern. However, all three studies were under-
powered, and nonsignificant results would have been
expected in the face of a modest effect of treatment. In
fact, all three studies are similar in reporting weak posi-
tive effects; when assessed with self-rated scales, the out-

comes were nearly identical.

Antidepressant . .
Mean difference Mean difference
Referent group treatment IV, random IV, random
Study or subgroup Mean SD Total Mean SD Total Weight (95% ClI) (95% ClI)
Ehdeetal,’”2008 114 59 20 94 59 21 48.7% 2.00 (-1.61 to 5.61) ——
.
Mohretal., 2001 157 7.5 22 139 55 21 41.4% 1.80(-2.12t05.72) I
Schiffer and 201 136 13 127 58 13 9.8% 7.40 (-0.64 to 15.44) <>
Wineman,? 1990 I —
-10 -5 0 5 10
Total (95% CI) 55 55 100.0% 2.45(-0.07 to 4.97) Favors Referent  Favors AD
Figure 3. Forest plot for mean Hamilton Depression Rating Scale scores.
Heterogeneity: 12 = 0.00; y? = 1.62; df = 2 (P = .44); 1> = 0%
Test for overall effect: Z=1.90 (P =.06)
Abbreviations: AD, antidepressant; Cl, confidence interval; IV, inverse variance
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Antidepressant

Referent group treatment

Mean difference Mean difference

IV, random IV, random
Study or subgroup Mean SD Total Mean SD Total Weight (95% CI) (95% CI)
Ehdeetal,’”2008 236 9.2 20 19.2 143 21 33.7% 4.40(-2.93t0 11.73)
Mohretal., 22001 189 120 19 13.7 104 15 31.9% 5.20 (-2.34 t0 12.74)
Schiffer and 155 113 14 11.4 80 14 34.4% 4.10(-3.15t0 11.35) P
Wineman,? 1990 | } } } |

- -10 0 10 20

Total (95% CI) 53 50 100.0% 4.55(0.30t08.81)  Favors Referent Favors AD

Figure 4. Forest plot for self-rated depression scores.

Heterogeneity: 12 = 0.00; 32 = 0.04; df= 2 (P =.98); I? = 0%
Test for overall effect: Z=2.10 (P =.04)

Abbreviations: AD, antidepressant; Cl, confidence interval; IV, inverse variance

Although this literature does not provide conclusive
evidence of antidepressant efficacy in the MS popula-
tion, the results are actually quite consistent, despite the
apparently stark differences in results (two positive and
one negative). The literature as a whole indicates a mod-
est positive impact of the antidepressant treatments eval-
uated: desipramine, sertraline, and paroxetine.

Interpretation of these results depends to some extent
on one’s interpretive stance. If one begins with an
assumption of the general effectiveness of antidepressant
medications, this literature provides no evidence to sug-
gest that this efficacy cannot be generalized to the MS
population. A corollary to this interpretation is the sug-
gestion that although only three specific antidepressants
have been evaluated in randomized studies, the efficacy
of these antidepressant medications is generalizable to
other medications. This is the perspective adopted by the
Goldman Consensus Group,' and the negative results of
the Ehde et al."”” trial do not provide a strong challenge

® Overall, the results of reported clinical trials of
antidepressant medications for the treatment of
major depression in MS show modest beneficial
effects, albeit with a small number of medica-
tions (desipramine, sertraline, and paroxetine).
Even with antidepressant treatment, many patients
have residual depressive symptoms.

Combining nonpharmacologic treatment modali-
ties, especially cognitive-behavioral therapy, with
antidepressant medication is likely to be a valu-
able strategy in clinical practice, although it has
not been well studied.

to this perspective. On the other hand, if one considers 2
priori that evidence of antidepressant efficacy in MS
must derive from RCTs conducted specifically in sam-
ples with MS, then the literature can be regarded as
inconclusive, as none of the published studies are free of
methodological concerns and the reported results are
mixed. A similar statement could be made about the use
of antidepressant medications in the treatment of MDD
in many clinical populations in which only a few small
controlled trials have been conducted.

In the psychiatric community, antidepressant medica-
tions have generally been considered practically equiva-
lent in terms of efficacy, so that the choice of a specific
agent in clinical practice depends largely on other con-
siderations such as history of previous response, safety,
and side-effect profiles. Recent meta-analyses have placed
more emphasis on differential efficacy and tolerability.
For example, a recent meta-analysis by Cipriani et al.”®
favored sertraline as a first-line treatment choice based
on efficacy, tolerability, and cost considerations. It is
unclear whether the RCT results for the three specific
antidepressants evaluated in MS can be generalized to
other medications. Similarly, this review cannot answer
the question of whether clinicians should favor one of
the three medications evaluated in MS-specific trials,
especially when they feel that other clinical considera-
tions support the choice of another medication.

The most important result of this review is that the
apparently discordant results of the Ehde et al.’® study
should not prompt a re-evaluation of the current consen-
sus that the medications are effective: although the
results of the primary analysis in this study were nega-
tive, the results are consistent with those of prior studies
and with modest efficacy. Nevertheless, the question of
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antidepressant efficacy in this population should not be
closed prematurely. Additional data are needed. Also, the
finding that few treated patients achieve full remission
(HAM-D score <7) indicates that clinicians should have
modest expectations for the outcome of antidepressant
treatment. The literature documenting the effectiveness

18,20

of nonpharmacologic approaches'®* suggests an impor-

tant role for multimodal intervention. O

Additional Information: A set of appendices containing supple-
mentary information on the studies reviewed (“Data Extraction and
Risk of Bias Tables from Eligible Studies,” “Characteristics of Exclud-
ed Studies,” and “References to Studies”) is available at the Universi-
ty of Calgary Institutional Repository at http://hdl.handle.net/
1880/47450.
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