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Abstract
Introduction: Some studies suggest an association between interferon beta (IFNβ) 

therapies and the development of depression symptoms in multiple sclerosis (MS). 
This study aimed to evaluate the impact of baseline depression (BLD) on depression 
score variation at 24 months (m) in MS patients starting treatment with IFNβ-1a.

Methods: Multicenter, prospective, observational study in patients recently diag-
nosed with relapsing-remitting MS or clinically isolated syndrome, starting treatment 
with IFNβ-1a intramuscular. The physician and the patient completed a question-
naire in each visit (baseline, 6, 12, 18 and 24 m) including demographic and clinical 
data, disability, depression, fatigue, balance, mental state, sleepiness and coping, 
compliance with MS treatment, treatment discontinuation, and adverse events.

Results: A total of 110 patients were included in the analysis, 20% with BLD. Both 
patient groups (with and without BLD) were similarly distributed concerning base-
line demographic and clinical characteristics, except for EDSS, that was higher in 
patients with BLD (median EDSS of 1.25±1.75 vs 1.0±1.5; p=0.047). In BLD patients, 
only depression severity varied significantly over the five evaluations (p=0.034), with 
a marked decrease at 6 months. In patients without BLD, no significant variations 
were observed. BLD had a significant effect on variation in depression severity at 24 
m (p=0.0253) and baseline fatigue was a good predictor for global fatigue over the 
study period (p=0.0399).

Conclusion: Despite its impact on MS patients, depression is frequently underdi-
agnosed and undertreated. IMPRESS results suggest that BLD and fatigue scores in 
MS patients influence score variations over the treatment period. Further research 
on depression and MS association may lead to better understanding of this relation.

Resumo
Introdução: Alguns estudos sugerem uma associação entre as terapias com in-

terferão beta (IFNβ) e o desenvolvimento de sintomas de depressão na esclerose 
múltipla (EM). Este estudo teve como objetivo avaliar o impacto da depressão basal 
(DB) na variação do score de depressão aos 24 meses (m) em doentes com EM a 
iniciar tratamento com IFNβ-1a.

Métodos: Estudo observacional, prospetivo, multicêntrico em doentes com diag-
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Introduction
Multiple sclerosis (MS) is a chronic inflammatory de-

myelinating and degenerative disease of the central nerv-
ous system (CNS).1 The clinical manifestations of MS 
include several signs and symptoms of neurological dys-
function. In the advanced stages of the disease, MS leads 
to disability, which has a devastating effect on patients, 
both from medical, social and financial standpoints.2–5

Depression has a markedly negative impact on qual-
ity of life (QoL) and cognitive function, accounting for 
a large number of lost working days.6 In this sense, de-
pression is considered one of the most common and 
incapacitating diseases of this century.7 Despite being 
the most common psychiatric disorder in MS patients, 
depression remains largely underdiagnosed and un-
dertreated.8 The presence of depression symptoms 
has been reported in all stages of MS, including the 
early stages of the disease, where 14% of patients are 
thought to be affected.6 Moreover, depression appears 
to be more prevalent in women and patients under 45 
years of age.9

In a recent review, the percentage of MS patients 
experiencing depression symptoms ranged between 
4.3%10 and 59.6%.9 This variability may be due to dif-
ferences in sample size, clinical measures and evaluation 

methods (namely diagnostic criteria) between the stud-

ies reviewed. Additionally, the risk of major depressive 

disorder (MDD) in these patients begins with the first 

symptoms of MS11,12 and persists over their lifetime, 

with a prevalence of 19%-54%.6,13,14 In MS patients, the 

risk of developing MDD over their lifetime is higher than 

that reported for other chronic diseases, including other 

disabling neurological disorders.6,15

In addition to representing a key factor in determining 

QoL in MS patients,16 depression may lead to suicidal be-

haviours17 (a suicide risk of 15% has been reported in these 

patients6) and affect treatment compliance in patients re-

ceiving disease-modifying drugs.18,19 Therefore, the ability 

to identify depression symptoms in clinical practice plays 

an essential role in improving outcomes in MS patients, as 

these symptoms are potentially treatable.20

The causes of depression in MS patients are still widely 

unknown. Numerous factors are thought to be involved. 

It has been suggested that the changes in brain structure 

associated with MS, as well as immuno-inflammatory, 

genetic and psychosocial factors, may play a role in the 

development of depression in MS patients.20,21 However, 

more evidence is required to support these hypotheses.

In addition to depression, about 65% experience 

clinically significant fatigue.22 These symptoms have been 

nóstico recente de EM surto-remissão ou síndrome clinicamente isolada, a iniciar 
tratamento com IFNβ-1a por via intramuscular. O médico e o doente completaram 
um questionário em cada visita (baseline, 6, 12, 18 e 24 m), incluindo dados de-
mográficos e clínicos, incapacidade, depressão, fadiga, equilíbrio, estado mental, 
sonolência e coping, adesão ao tratamento de EM, descontinuação do tratamento 
e eventos adversos.

Resultados: Foram incluídos 110 doentes na análise, 20% com DB. Os grupos de 
doentes (com e sem DB) foram distribuídos de forma semelhante relativamente a ca-
racterísticas demográficas e clínicas basais, exceto na EDSS, que foi mais elevada em 
doentes com DB (EDSS mediana de 1,25 ± 1,75 vs 1,0 ± 1,5; p = 0,047). Em doentes 
com DB, apenas a gravidade da depressão variou significativamente ao longo das cin-
co avaliações (p = 0,034), com uma diminuição acentuada aos 6 meses. Em doentes 
sem DB, não foram observadas variações significativas. A DB teve um efeito signifi-
cativo na variação da gravidade da depressão aos 24 m (p = 0,0253) e a fadiga basal 
foi um bom preditor para a fadiga global durante o período de estudo (p = 0,0399).

Conclusão: Apesar do seu impacto nos doentes com EM, a depressão é frequen-
temente subdiagnosticada e subtratada. Os resultados do IMPRESS sugerem que os 
scores de depressão e fadiga basais em doentes com EM influenciam as variações 
dos scores durante o período de tratamento. Estudos adicionais sobre a associação 
entre depressão e EM podem levar a uma melhor compreensão sobre esta relação.
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demonstrated to be correlated and effective treatment 
of depression helps relieve fatigue.23 This is considered 
a very relevant finding, since fatigue is one of the most 
disabling symptoms of MS and one of the major causes 
of lost working days in MS patients.24

The negative impact of depression on cognitive func-
tion in MS patients has also been widely demonstrated. 
Cognitive impairment has been reported in 45%-65% 
of patients.20 Cognitive performance, namely working 
memory and data processing speed, is significantly im-
paired in patients with MS and depression.20

Several treatment options based on interferon beta 
(IFNβ) have been used in MS patients over the last 20 
years. Some studies suggest the existence of an associa-
tion between IFNβ therapies and the development of 
depression symptoms25; however, this association has 
not been confirmed.

The results of studies on depression in MS and the 
underlying mechanisms have been difficult to interpret, 
owing to the different characteristics of study popula-
tions, in terms of disability scores, disease severity, age, 
gender and treatment regimens.6,12,15 In this sense, a 
study in a homogenous, well-characterized patient pop-
ulation starting a specific treatment regimen might help 
clarify and understand the association between depres-
sion and MS.

The primary goal of this study was to evaluate the im-
pact of baseline depression on depression score varia-
tion at 24 months (m) in recently diagnosed MS patients 
starting treatment with IFNβ-1a intramuscular (IM). 
Secondary endpoints included the evaluation of the im-
pact of baseline fatigue on fatigue score variation at 24 m 
and the effect of sleep disorders and treatment compli-
ance on depression outcomes. Exploratory evaluations 
included balance, mental state and coping strategies.

Material and Methods
IMPRESS was a multicenter, prospective, observa-

tional study in patients recently diagnosed with relaps-
ing-remitting MS (RRMS) or clinically isolated syndrome 
(CIS) starting treatment with IFNβ-1a IM. Patients were 
recruited consecutively over 24 m at the Neurology 
Services of 13 Healthcare Centers in Portugal. All Cent-
ers’ Ethic Committees gave their approval for study im-
plementation and patients gave their informed consent 
prior to any study procedure.

Patient eligibility was determined according to the 

following inclusion criteria: diagnosis of RRMS or CIS ac-
cording to the 2010 MacDonald revised criteria; age ≥18 
years; indication for starting treatment with IFNβ-1a IM, 
according to the indications approved by the European 
Medicines Agency (EMA); expanded disability status scale 
(EDSS) score ≤3.0; and provision of informed consent. 
Initially, patients should also be MS treatment-naïve; 
however, in the course of the study, prior MS treatments 
other than immunomodulators were allowed in order to 
achieve a minimum required sample. All patients failing 
to meet pre-defined inclusion criteria or presenting with 
neurological, psychiatric or rheumatologic comorbidities 
were excluded from the study.

Patients were evaluated in five visits: first visit (base-
line) and at 6, 12, 18 and 24 m. Both the physician and 
the patient completed a questionnaire in each visit. The 
following data were collected: demographic and clini-
cal data (MS characteristics; concomitant medication) 
(first visit); flu-like syndrome (6 m); relapses, laboratory 
test results (hemoglobin levels and thyroid/renal/liver 
function), disability, depression, fatigue, balance, mental 
state, sleepiness and coping (first visit – baseline – and 6, 
12, 18 and 24 m visits). Compliance with MS treatment, 
as well as treatment discontinuation, reasons for discon-
tinuation, adverse events (AEs) and treatment changes 
were also evaluated.

Disability was evaluated based on EDSS scores. 
Depression severity was evaluated based on the Beck 
Depression Inventory II (BDI-II), a standardized 21-
item self-administered questionnaire used to assess the 
presence of depression symptoms over the last two 
weeks.26 Scores range from 0 to 63, depending on de-
pression severity: 0-13 minimal depression; 14-19 mild 
depression; 20-28 moderate depression; and 29-63 se-
vere depression. The Portuguese version of this inven-
tory has been validated by the Mapi Institute.27 Regard-
ing secondary endpoints, fatigue was evaluated based 
on the Fatigue Scale for Motor and Cognitive Functions 
(FSMC). Sleep disorders were evaluated based on the 
Epworth sleepiness scale28; balance was evaluated based 
on the Fullerton Advanced Balance Scale (FAB). These 
two scales were translated into Portuguese and adapted 
to the Portuguese culture prior to study conduction. 
Mental state was evaluated based on the Mini Mental 
State Examination (MMSE); coping strategies were eval-
uated based on the Brief Cope scale, whose Portuguese 
versions have already been validated.29,30
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According to BDI-II baseline scores, patients were 

considered as having baseline depression or without 

baseline depression. Per protocol, the distribution ratio 

for baseline depression (absence/presence of baseline 

depression) should be 2:1.

Statistical analysis

The R1 v3.4.0 software was used to conduct statisti-

cal analysis. Descriptive analysis of continuous variables 

involved the estimation of the mean, median, quartiles, 

minimum and maximum values, and standard deviation; 

absolute and relative frequencies were determined for 

categorical values.

Regarding categorical values, Pearson’s chi-square 

test was used to test differences between groups for 

statistical significance. Alternatively, Fisher’s exact test 

was used when the expected absolute frequencies were 

lower than 5. Student’s t-test was used to test differ-

ences between groups for statistical significance for nor-

mally distributed variables; the Wilcoxon test was used 

for continuous variables that did not follow a normal dis-

tribution. The Shapiro-Wilk test was used to test con-

tinuous variables for normality. All statistical tests were 

performed at a significance level of 95%.

Results
A total of 119 patients with RRMS or CIS were re-

cruited consecutively between April 2011 and June 
2015. The percentage of patients who refused enrol-
ment was <5%. Five patients were excluded for failing 
to complete the BDI-II questionnaire in the first visit; 
a further 4 patients with EDSS scores >3 were also 
excluded. Therefore, data were only available for 110 
patients. Of the 110 patients with available data, 64% 
(n=70) completed all five study evaluations, whereas 
14% (n=15) only completed the first evaluation. Most 
patients in the analysis population did not experience 
baseline depression (80%; n=88); 20% of patients pre-
sented with baseline depression (n=22).

First evaluation
Both patient groups (with and without baseline de-

pression) were similarly distributed in terms of age, 
gender and academic qualifications. However, the two 
groups were less homogeneous in terms of occupation 
(Table 1).

Approximately three quarters (n=81; 74%) of the 
patients included in the analysis population had RRMS; 
only 24% (n=26) had CIS (Table 2). The percentage 
of patients with RRMS and CIS, duration of the disease, 
age at diagnosis, age upon appearance of the first symp-

Table 1. Demographic characteristics of the study population.

Total
(n=110)

With depression
(n=22)

Without depression
(n=88)

Age − years (mean ± SD) 36.39 ± 8.64 38.86 ± 9.31 35.76 ± 8.41

Gender – n (%)

 Male 34 (30.91) 5 (22.73) 29 (32.95)

 Female 76 (69.09) 17 (77.27) 59 (67.05)

Academic qualifications – n (%)

 1-4 years 7 (6.36) 3 (14.29) 4 (4.76)

 5-12 years 54 (49.09) 12 (57.14) 42 (50)

 Secondary education (completed) 3 (2.73) 1 (4.76) 2 (2.38)

 University degree 38 (34.55) 5 (23.81) 33 (39.29)

 Master’s degree 3 (2.73) 0 (0) 3 (3.57)

Occupation – n (%)

 Unemployed 8 (7.27) 2 (9.09) 6 (6.90)

 Homemaker 3 (2.73) 3 (13.64) 0 (0)

 Employed 88 (80.00) 15 (68.18) 73 (83.91)

 Student 8 (7.27) 1 (4.55) 7 (8.05)

 Retired 2 (1.82) 1 (4.55) 1 (1.15)

SD, standard deviation
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toms and time elapsed between the appearance of the 

first symptoms and the date of diagnosis were similar in 

both groups. However, the duration of the disease was 

longer than 5 years in 20%-25% of patients, who had 

been diagnosed more than 2 years before the first visit 

(including two patients diagnosed more than 10 years 

before the first visit).

The percentage of patients who experienced relaps-

es in the 12 months prior to the first evaluation and the 

number of relapses were similar in both groups, despite 

being slightly higher in patients with baseline depres-

sion (73% vs 61%, p=0.457; median of 1±1 vs 1±0; 

p=0.318, respectively). Disability was significantly high-

er in patients with baseline depression (median EDSS of 

1.25±1.75 vs 1.0±1.5; p=0.047). Only 50% of patients 

with baseline depression had EDSS scores ≤1; 18% 

had EDSS scores >2. The number of relapses requiring 

treatment with corticosteroids, a visit to an emergency 

Table 2. MS characteristics.

With depression 
(n=22)

Without depression 
(n=88) p

Type – n (%)

 RRMS 16 (76.19) 65 (75.58) 1.000

 CIS 5 (23.81) 21 (24.42)

Duration of the disease(*) – n (%) 0.651

 <1 week 0 (0) 1 (1.15)

 1-26 weeks 6 (27.27) 22 (25.29)

 6-12 months 4 (18.18) 6 (6.90)

 1-2 years 2 (9.09) 18 (20.69)

 2-5 years 5 (22.73) 23 (26.44)

 5-10 years 3 (13.64) 10 (11.49)

 >10 years 2 (9.09) 7 (8.05)

Age at diagnosis – mean ± SD 38.56 ± 9.11 34.55 ± 8.68 0.104

Age at 1st symptoms – mean ± SD 35.55 ± 9.84 32.43 ± 9.44 0.190

Time between 1st symptoms and diagnosis – n (%)

 <1 week 3 (16.67) 6 (8.11) 0.963

 1-26 weeks 4 (22.22) 17 (22.97)

 6-12 months 1 (5.56) 5 (6.76)

 1-2 years 3 (16.67) 14 (18.92)

 2-5 years 5 (27.78) 20 (27.03)

 5-10 years 1 (5.56) 7 (9.46)

 >10 years 1 (5.56) 5 (6.76)

Time to diagnosis – baseline – n (%)

 <1 week 0 (0) 2 (2.86) 0.039

 1-26 weeks 12 (66.67) 49 (70)

 6-12 months 1 (5.56) 5 (7.14)

 1-2 years 1 (5.56) 8 (11.43)

 2-5 years 1 (5.56) 4 (5.71)

 5-10 years 3 (16.67) 0 (0)

 >10 years 0 (0) 2 (2.86)

Relapses in the previous 12 months – n (%) 16 (72.73) 54 (61.36) 0.457

No. of relapses − median ± IQR 1 ± 1 1 ± 0 0.318

EDSS − median ± IQR 1.25 ± 1.75 1.0 ± 1.5 0.047

RRMS, relapsing remitting multiple sclerosis; CIS, clinically isolated syndrome; SD, standard deviation; IQR, interquartile range 

* Time period elapsed between the appearance of the first symptoms and the date of the first study visit.
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service or hospitalization was similar in both groups.
Twelve patients with baseline depression, and 24 pa-

tients without baseline depression were treated with 
symptom relief medications at baseline, with no statisti-
cally significant difference found between both patient 
groups. However, only patients without baseline de-
pression were receiving nonsteroidal anti-inflammato-
ries (33.3% vs 0% in patients with baseline depression), 
and anti-depressants and medications used to manage 
fatigue and sleep disorders were more common in 
patients with baseline depression (58.3%, 25.0% and 
41.7% vs 33.3%, 8.3% and 20.8% in patients without 
baseline depression, respectively).

Anomalous laboratory test results at baseline, namely 
anemia and liver insufficiency, were observed in a very 
small number of patients, reported in one and two pa-
tients in each group, and thyroid function changes, re-
ported in two patients without baseline depression.

According to BDI-II scores in the first visit, most pa-
tients with baseline depression (41%) suffered from 
mild depression, followed by 32% with severe depres-
sion and 27% with moderate depression.

All patients presented with good mental state (MMSE 
≥24); however, fatigue and sleepiness scores were signifi-
cantly higher in patients with baseline depression. Regard-
ing coping strategies, self-distraction, use of instrumental 
support, planning and acceptance scores were significant-
ly higher in patients with baseline depression, while the 
opposite was found for behavioral disengagement.

Poor compliance with MS treatment due to forget-
fulness was higher in patients with baseline depression 
(53% vs 32%; p=0.1478), although the difference be-
tween both patient groups was not statistically significant. 
No association was found between treatment compli-
ance and variation in depression scores at 12 and 24 m.

Variation in depression scores
Variations in depression, fatigue, balance, sleepiness 

and mental state scores over the five evaluations per-
formed were similar for both patient groups (with and 
without baseline depression). However, statistical anal-
ysis of the differences found could not be performed, 
owing to sample limitations (Fig. 1).

As the differences between both groups could not 
be statistically tested, within-group variations were ana-
lyzed. In patients with baseline depression, only depres-
sion severity varied significantly over the five study eval-

uations (p=0.034), with a marked decrease observed as 

early as 6 months (Table 3).

In patients without baseline depression, no signifi-

cant variations in parameters that could be statistically 

analyzed were observed over the five study evaluations 

(depression and sleepiness based on the Epworth scale; 

p=0.165 and 0.787, respectively).

Evaluation of outcomes

Analysis of the impact of baseline parameters on 

depression score variation at 24 m (primary endpoint) 

revealed that only baseline depression had a signifi-

cant effect on variation in depression severity at 24 m 

(p=0.0253). A median improvement of depression (i.e. 

significant decrease in BDI-II scores) was reported in pa-

tients with baseline depression, compared with patients 

Figure 1. Variations in depression, fatigue, balance and 
sleepiness scores over the study period .
Note: points indicate median values; lines indicate the IQR. 
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without baseline depression. On the contrary, the pres-
ence of baseline fatigue or sleepiness had no significant 
effect on depression score variation at 24 m.

Baseline fatigue (secondary endpoint) was a good 
predictor for global fatigue over the study period, both 
in terms of global fatigue and its cognitive and motor 
components (p=0.0399, p=0.0493 and p=0.0407, re-
spectively). Median fatigue scores remained relatively 
unchanged at 24 m in patients with baseline fatigue, 
whereas significant increases were observed in patients 
without baseline fatigue.

Of the 110 patients initially included in the analysis 
population, 37 withdrew from the study before its com-
pletion, including 22 patients who withdrew from the 
study at 12 m. Study withdrawal frequency was slightly 
higher in patients with baseline depression, although the 
difference between both patient groups was not statis-
tically significant. The most common reason for early 
study withdrawal was discontinuation of treatment with 
IFNβ-1a (n=31), primarily due to AEs (n=17), lack of 
efficacy (n=7) and disease progression (n=7). The most 
commonly reported AEs were flu-like syndrome (n=7) 
and injection site reactions (n=5). Most of the 24 pa-
tients who started a different treatment after withdraw-
ing from the study received dimethyl fumarate (n=6), 
glatiramer acetate (n=5), subcutaneous IFNβ-1a (n=4) 
or Peg-IFNβ-1a (n=4).

Discussion
Despite its impact on the QoL of MS patients, depres-

sion is frequently underdiagnosed and undertreated.31–33

The goal of the IMPRESS study was to investigate 
variations in depression severity in MS patients treated 
with IFNβ-1a and how this condition is influenced by 
baseline depression, fatigue and sleep disorders, as well 

as treatment compliance.
Study results suggested that the presence or absence 

of baseline depression is related to variations in depres-
sion scores over the treatment period, as no significant 
variations in depression severity were observed in pa-
tients without baseline depression (or depression con-
trolled with medication), whereas depression improved 
slightly in patients with baseline depression, even in the 
presence of higher EDSS. Although the extent to which 
this improvement may be due to the start or change 
of anti-depressant treatment cannot be ascertained, as 
the use of anti-depressants during the study period was 
not recorded, the measurable improvements observed 
as early as 6 months, which persisted up to 12 months of 
treatment, are suggestive of such an effect.

On average, fatigue worsened at 24 months in pa-
tients without baseline fatigue, whereas it remained un-
changed over the study period in patients with baseline 
fatigue.

In this study, MS patients (RRMS or CIS) with baseline 
depression accounted for 20% of the analysis popula-
tion, which falls within the wide prevalence range de-
scribed in other studies (4.3%-59.6%). When diagnos-
ing MS patients, assuming that they are likely to develop 
symptoms of depression, fatigue and cognitive impair-
ment and screening these symptoms, may help ensure 
their timely and effective treatment.

Nevertheless, the number of studies concerning 
the pharmacological treatment of depression associ-
ated with MS available in the literature is very low. A 
review carried out in 201134 included only two rand-
omized clinical trials, one that investigated the effect of 
desipramine35 and the other the effect of paroxetine, 
both versus placebo.36 Both treatments were mildly 
effective (differences not significant) and associated 

Table 3. Variations in depression, fatigue and sleepiness scores over the study period in patients with baseline depression.

n Baseline
Mean ± SD

6m
Mean ± SD

12m
Mean ± SD

18m
Mean ± SD

24m
Mean ± SD p

Depression (BDI-II) 22 23.59 ± 8.62 17.76 ± 9.30 16.21 ± 7.05 16.53 ± 9.22 17.69 ± 11.00 0.034a

Fatigue (FSMC) 22 67.25 ± 14.90 62.25 ± 16.90 61.0 ± 19.9 61.2 ± 18.3 61.25 ± 17.30 0.937a

Cognitive fatigue (FSMC) 22 33.00 ± 8.59 30.31 ± 7.96 30.44 ± 9.10 29.53 ± 9.79 31.08 ± 9.33 0.775a

Motor fatigue (FSMC) 22 34.71 ± 6.93 32.35 ± 9.35 31.5 ± 11.2 32.75 ± 10.20 30.83 ± 10.30 0.803a

Fatigue (visual analogue scale) 22 51.75 ± 28.50 56.07 ± 25.60 47.67 ± 24.00 48.67 ± 28.10 46.36 ± 24.30 0.819a

Sleepiness (Epworth) 10 8.955 ± 3.850 10.30 ± 5.87 0.105b

SD, standard deviation

a: Linear mixed model (for differences between measures)
b: Student’s paired sample t-test
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with AEs. Other treatment options were investigated 
in post-treatment studies, namely tranylcypromine,37 
imipramine,38 sertraline,39 moclobemide,40 fluoxetine41 
and duloxetine,23 which are already considered effec-
tive treatments for depression in MS patients. Never-
theless, a preferred medication cannot yet be selected 
for these patients, as no head-to-head trials have been 
conducted. A Cochrane review revealed that no suf-
ficient evidence is available concerning the efficacy of 
anti-depressants in MS patients.42 The American Acade-
my of Neurology (AAN) also reported that no sufficient 
evidence exists regarding the benefits of treatment with 
anti-depressants in MS patients, alerting to the need to 
investigate the efficacy of treatment options commonly 
used in other patients in this subpopulation.8

Although an eventual association between treatment 
regimens based on IFNβ and the development of de-
pression symptoms in MS patients has been investigat-
ed, results are still inconclusive. In a study conducted by 
Zephir et al,43 no association was found between treat-
ment with IFNβ and the development of depression 
symptoms. A meta-analysis of 6 controlled clinical tri-
als and 17 non-controlled trials with IFNβ-1a also failed 
to establish a relationship between this medication and 
suicidal behaviors or increased depression scores.44 In 
the BEYOND study, a randomized clinical trial that com-
pared the incidence of depression in patients receiving 
IFNβ-1b or glatiramer acetate, no significant differences 
were found in the risk of depression between treat-
ment groups, as evaluated based on the BDI scale.45 The 
results of key clinical trials of disease-modifying drugs 
revealed that the incidence of self-reported depression 
symptoms was similar in the treatment and placebo 
arms in MS patients treated with IFNβ-1a46,47 and IFNβ-
1b,48 although the incidence of depression symptoms 
was not always reported. Besides the study limitations, 
the results of IMPRESS study, in MS patients treated with 
IFNβ-1a, suggest an improvement on depression scores 
in patients with baseline depression, and no depression 
was found in those without baseline depression, over 
the study period.

The EPOC (Evaluate Patient OutComes) study in-
vestigated the effect of switching treatment from an 
injectable medication (IFNβ and glatiramer acetate) to 
fingolimod on depression symptoms in MS patients, as 
evaluated based on the BDI-II scale.49 This study re-
vealed that the percentage of patients with BDI-II scores 

>13 at 6 months decreased significantly, from 50.5% to 
25.3%. Depression improved in RRMS patients whose 
treatment was switched to fingolimod, compared with 
patients whose treatment remained unchanged or was 
switched to another injectable option.

Study limitations
This study has several methodological limitations.
The patient distribution ratio for baseline depression 

(absence/presence of baseline depression) (4:1) was 
much higher than that specified in the study protocol 
(2:1). The small number of patients with depression (vir-
tually half of the 40 patients initially intended) compro-
mised the statistical power of the analyses conducted.

On the other hand, the change of the inclusion criteria 
which allowed the inclusion of patients who had already 
received treatment for MS other than immunomodula-
tors, resulted in the inclusion of patients at later stages 
of the disease which could have impacted the results; in 
fact, over 20% of participants had been diagnosed more 
than 5 years before the start of the study.

Another important limitation was the lack of data on 
the use of anti-depressant medications over the study 
period. The percentage of patients taking anti-depres-
sants at the beginning of the study was high in both 
groups. Moreover, no data are available on whether pa-
tients increased the dose, interrupted treatment, or ini-
tiated treatment with anti-depressants during the study 
period. These facts compromise the interpretation of 
study results and prevent reliable conclusions from be-
ing drawn, namely concerning baseline characteristics – 
depression, fatigue and sleepiness – and variation in de-
pression severity over the study period, which may be 
masked by unknown changes in anti-depressant treat-
ment. The improvement of depression in patients with 
depression at baseline could be explained because an 
anti-depressive treatment was started. Additionally, the 
IFN-therapy could also have had an effect because of 
MS stabilization and with association of the co-incidence 
depression, as other unconsidered effects of MS care.

Conclusion
This study suggests that baseline depression and fa-

tigue scores in MS patients influence score variations 
over the treatment period. However, study results 
should be interpreted with caution, particularly in what 
concerns depression, owing to the small sample size and 
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uncontrolled bias possibly introduced by medication.
Study results evidence the importance of evaluat-

ing the presence of depression in MS patients, as the 
prevalence of this disease is high. Further research on 
the association between depression and MS may lead to 
a better understanding of this relation. 
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