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ABSTRACT

Multiple Sclerosis (MS) is highly comorbid with mental disorders in any disease stage, while psychiatric manifestations may 
precede the onset of neurological symptoms as well as diagnosis. Neuropsychiatric comorbidities are associated with an el-
evated risk of MS disability progression, and therefore, people with multiple sclerosis (PwMS) with psychiatric comorbidities 
often experience a significantly lower functional status, perform worse in objective neuropsychological assessment, are less 
likely to adhere to pharmacological treatment, and exhibit higher levels of disruption of their supportive social environment 
as compared with “non-psychiatric” PwMS. The present study aims to estimate the nationwide use of psychopharmacological 
agents by PwMS in Greece. Prescription records of the nationwide digital prescription database were analyzed, in order to 
identify PwMS that have received prescriptions of an antipsychotic, an antidepressant, an anxiolytic or a psychostimulant 
during a 2-year study period. Pseudo-anonymized prescription records of PwMS (n=21218) were extracted from the Greek 
nationwide prescription database, dating from June 2017 to May 2019. According to this national level study, psychopharma-
cological agents are frequently prescribed in PwMS. Antidepressants were prescribed in 36.1% of the study sample, followed 
by anxiolytics (16.23%), psychostimulants (4.97%) and antipsychotics (3.76%). The proportion of patients under treatment 
with these agents was increasing with age. Selective serotonin reuptake inhibitors, second generation antipsychotics and 
benzodiazepines were the most often prescribed agents in each drug category and especially in younger age groups, possi-
bly indicating a better efficacy/side-effect equilibrium, while modafinil was the only psychostimulant prescribed aiming to 
ameliorate levels of fatigue. A pharmacological preference for antidepressants and psychostimulants was observed in the 40-
60 age group (p = 0.02), while antipsychotics and anxiolytics were more frequently prescribed in the >60 age group (p<0.001). 
Serotonin-norepinephrine reuptake inhibitors were mostly prescribed within the 40-60 age-group. Benzodiazepines were 
less favored among the >60 age-group. This study highlights the   increased prevalence of mental disorders in this patient 
group. Adequate treatment and monitoring of psychiatric symptomatology, may improve long-term outcomes of the disease, 
however caution is needed regarding potential drug interactions and side effects.
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Introduction
Multiple Sclerosis (MS) is highly comorbid with mental 

disorders.1 Psychiatric manifestations are occasionally 
noted to precede the onset of neurological symptoms 
and MS diagnosis,2,3 while acute psychiatric symptoms 
have been reported as signs of MS-related inflammatory 
events.4,5 Psychiatric symptomatology may be present in 
any disease stage and negatively affects daily function-
ing of people with MS (PwMS).6 

Whether psychiatric manifestations in MS are direct-
ly attributed to autoimmune mechanisms or consti-
tute common comorbidities is still a matter of debate. 
Various researchers suggest an association between 
depression, anxiety and MS related brain inflammation. 
Possible pathogenesis involves the localized production 
of cytokines in the brain, which contribute to neuronal 
and oligodendral damage, modulate the serotonergic 
and noradrenergic circuits and activate responses of the 
neuroendocrine system.7 Similarly, an autoimmune driv-
en alteration of synaptic transmission within dopamin-
ergic and glutamatergic pathways, leading to a disequi-
librium between inhibitory-excitatory mechanisms, has 
been proposed as a mechanism of psychotic symptoms 
in MS.8 Furthermore, hypothalamic-pituitary-adrenal 
(HPA) axis dysfunction evident by increased cerebrospi-
nal fluid (CSF) levels is common in multiple sclerosis  and 
associated with increased severity of MS.9,10 Leukocyte-
induced neuronal damage to the hypothalamus or a 
secondary effect of a global stress response to disease 
are suspected, but its exact underlying mechanism has 
not yet been confirmed.9,10 In addition, the biopsycho-
social medical model is being considered for pathogen-
esis, development, symptomatology and exacerbations 
in the course of MS.11 Neuroimmunological studies have 
detected alterations of clinical significance in lympho-
cytes and cytokines of PwMS under different pressures, 
while most evidence-based studies have indicated that 
chronic psychosocial pressures such as interpersonal 
conflicts, lack of social support, grief, anxiety and de-
pression are closely intertwined with relapses of MS and 
have been also identified as risk factors for clinical wors-
ening including psychiatric symptomatology. Therefore, 
all in all, autoimmunity, dysfunction of the hypothalam-
ic–pituitary–adrenal axis and perceived psychosocial 
stressors have been suggested as possible underlying 
mechanisms triggering MS related psychiatric mani-
festations.9–11 Fatigue, a commonly reported symptom 
among PwMS, is also attributed to autoimmune mecha-
nisms. The proposed fatigue generation model includes 
the effect of pro-inflammatory cytokines in homeostatic 
and interoperable centers within cortico-striato-thala-
mo-cortical networks, resulting in their dysfunction.12

Immunomodulatory agents and immunosuppressants 
commonly used to treat PwMS do not have an impact on 
psychiatric manifestations; therefore, treatment of such 
symptoms includes non-pharmacological approaches 
and psychopharmacological agents (PAs).13 Throughout 
literature it is reported that the use of psychiatric med-
ications specifically in this population is poorly studied, 
and therefore, no high-quality data exists from this par-
ticular population. General principles are often report-
ed, such as avoiding strong sedatives, anticholinergics, 
or drugs that may cause orthostatic hypotension.14 
Interestingly, various studies have suggested a potential 
neuroprotective and anti-inflammatory role of some an-
tidepressants.15,16 Treatment for the range of mood dis-
orders has been reported to include primarily selective 
serotonin reuptake inhibitors (SSRIs), as most well-tol-
erated antidepressants, as first-line therapy, while tri-
cyclic antidepressants (TCAs) and monoamine oxidase 
inhibitors (MAOIs) are intended for second-line thera-
pies.17 Regarding fatigue, off-label treatments, including 
the psychostimulant modafinil, are often prescribed to 
PwMS in order to ameliorate subjective feeling of tired-
ness and exhaustion, although their effectiveness is still 
questionable.18

In this study, we aimed to investigate frequency and 
trends regarding the prescribed PAs in Greek PwMS, 
using administrative data of the nationwide digital pre-
scription database and to enlighten which psychophar-
macological substances seem to be mostly used in the 
treatment of PwMS psychiatric symptoms. The study 
was performed according to the ethical standards of the 
Declaration of Helsinki and was approved by the Greek 
Ministry of Health, in accordance with the national legis-
lation on Data Protection (32129/24-04-2019). 

Material and Method

Data collection 

Pseudo anonymized prescription records of PwMS 
(n=21218; F:M ratio 1.93:1; 65.8% female PwMS) were 
extracted from the Greek nationwide prescription 
database, dating from June 1, 2017, to May 31, 2019. 
The identification of PwMS and the methodology 
used have been previously described.19 In this study, 
we extended the analysis, in order to identify those 
PwMS who have received prescriptions of an antide-
pressant, anxiolytic, antipsychotic or psychostimu-
lant, using the same methodology, during this study 
period. According to the national legislation on Data 
Protection, participants informed consent was not ap-
plicable for this study.
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Limitations 

According to the studied database, analysis was per-
formed in relation to pharmacological substances. In the 
majority of instances, the only ICD-10 classification code 
used in the electronic prescription system is code “G35,” 
standing for MS, and thus, it may not always be clear why 
each separate medication is prescribed (symptomatical-
ly). Specifically, antiepileptic drugs may be prescribed 
to help PwMS as for the symptoms of neuropathic pain, 
trigeminal neuralgia, epilepsy, migraine, anxiety and/
or affective disorders as mood stabilizers. Therefore, an 
analysis based on ICD-10 codes would be uncertain and 
inaccurate. Due to all aforementioned reasons, antiepi-
leptics were also excluded from the analysis.

Other qualitative variables, such as the degree of disa-
bility, the type and the duration of the disease, are data 
that cannot be extracted from the prescribing system. 
Furthermore, the analysis was not performed on the ba-
sis of gender as it was based on primary data extracted 
from the initial MS prevalence study for northern Greece 
not including the gender of each anonymized patient.

Statistical analysis

Relationships between the use of specific psychotropic 
drug classes and age variables of PwMS were examined, 
classified both in terms of symptomatic use and distinct 
pharmacological action. Statistical significance was test-
ed with Fisher’s exact test and Mann-Whitney U test. All 
tests were performed in IBM SPSS software 25.0, were 
two-tailed, and the significance level was set at p<0.05.

Results

The study sample consisted of 21218 PwMS (65.8% 
females, mean age 46.6±13.5). PAs prescribed to PwMS 
were mainly agents commonly used for disorders of the 
affective rather than psychotic spectrum (ratio 15.3:1, 
p<0.001). Antidepressants were the most common PAs 
administered (36.10%) and were prescribed 2.22 times 
more frequently than anxiolytics (16.23%), which in turn 
were prescribed 3.27 times more frequently than psy-
chostimulants (4.97%), which were in turn prescribed 
1.32 times more frequently than antipsychotics (3.76%). 
A statistically significant difference occurred in the com-
parison of all classes of PAs with each other (Fisher’s ex-
act; p<0.01) with respect to the overall frequency of use 
in the sample group of PwMS (table 1).

 Identified cases were further divided into 4 age 
groups (under 18, 18–39, 40–60, over 60). Although an-
tidepressants were the most common PAs administered 
followed by anxiolytics, psychostimulants, and antipsy-
chotics across all age groups (figure 1), certain pharma-
cological concentration shifts were noted by age-group, 
and thus, significant differences emerged between PAs 
in relation to age. Among PwMS under 18 years of age, 
although at very low levels as expected, and among 
PwMS between 18-39 years of age, all prescriptions of 
PAs followed equivalent patterns without significant 
differences. Higher concentrations were noted for psy-
chostimulants and antidepressants in the 40-60 age 
group, as compared to the other psychopharmaco-
logical agents (psychostimulants: antipsychotics ratio 

Table 1. Number and percentage of people with multiple sclerosis under treatment with psychopharmacological agents in Greece.

Age group

Drug classification <18
n: 133

18-39
n: 6,342

40–60
n: 11,244

>60
n: 3,499

Overall
n: 21,218

Antipsychotics

Typical 0 11 42 26 79 

Atypical 0 105 400 214 719 

Total 0 116 442 240 798 

Antidepressants

SSRIs 4 707 2800 1058 4569 

SNRIs 0 215 1208 447 1870 

Other 2 173 740 306 1221 

Total 6 1095 4748 1811 7660 

Anxiolytics

Benzodiazepines 1 396 1758 737 2892 

Other 0 75 300 177 552 

Total 1 471 2058 914 3444 

Psychostimulants 0 147 671 237 1055 
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1.15:1, p<0.001; antidepressants: antipsychotics ratio 
1.12:1, p<0.001; anxiolytics: antipsychotics ratio 1.08:1, 
p=0.02).  On the contrary, among patients of the >60 
age-group, a pharmacological spectrum shift was noted 
towards antipsychotics and anxiolytics (antipsychotics: 
psychostimulants ratio 1.34:1, p<0.001; anxiolytics: psy-
chostimulants ratio 1.18:1, p<0.01). 

Regarding antidepressants, most patients in all age 
groups were treated with selective serotonin reuptake 
inhibitors (SSRIs, 21.53%), followed by serotonin–nor-
epinephrine reuptake inhibitors (SNRIs, 8.81%, SSRIs: 
SNRIs ratio 2.44: 1, p<0.001), followed by other antide-
pressants such as tricyclic antidepressants and noradr-
energic and specific serotonergic antidepressants (SSRIs: 
“Others” ratio, 3.74: 1, p<0.001; SNRI: “Others” ratio, 1.53: 
1, p<0.001). With respect to anxiolytic treatment, the 
majority of PwMS regardless of age group were treat-
ed with benzodiazepines (13.63%) as compared to oth-
er anxiolytics such as buspirone (2.60%; ratio 5.24:1, 
p<0.001). Regarding antipsychotic medications, second 
generation antipsychotics (SGAs) were more frequently 
prescribed than first-generation antipsychotics (3.39% 
vs 0.37%; ratio 2.57:1, p<0.001). About 5% of PwMS in 
this study were prescribed a neurostimulant (modafinil), 
with occurrence rates increasing with age. 

Supplementary material is available in the present 
article, within which the reader has the opportunity to 
view a table representation of statistical data extracted 
from all variable comparisons, the percentage repre-
senting each numerical value within the sample, the ra-
tio of the compared sets and the statistical significance 
of each comparison.

Discussion

The present study has yielded a considerable rate of 
PwMS treated with PAs, increasing proportionally with 
age, a finding consistent with the relevant literature.18 
Antidepressants and anxiolytics were the most com-
mon PAs, confirming previous studies.13,20,21 In the 40–60 
age group, a pharmacological preference was noted 
for treatments with excitatory action aiming more at 
mobilization, improvement of mood and functionality, 
indicating that the majority of PwMS in this group may 
experience psychomotor retardation (depressive symp-
toms). Conversely, in the over-60 age group, a shift to 
treatments with more sedative, hypnogogic and anxio-
lytic action was observed, aiming to treat psychomotor 
anxiety, irritability or agitation. SSRIs, benzodiazepines, 
and SGAs were preferred in each PA category respective-
ly, possibly indicating a better efficacy – side-effect equi-
librium.22–24 According to this study results, psychostim-
ulants are prescribed by Greek physicians in a small 
though considerable amount of PwMS (in comparison 
to the other pharmacological categories), as an attempt 
to ameliorate levels of fatigue.

Neuropsychiatric comorbidities are associated with 
elevated risk of MS disability progression, while they 
may implicate the results of clinical trials.25 PwMS with 
psychiatric comorbidities perform worse in objective 
neuropsychological assessment26 and are less likely 
to adhere to pharmacological treatment.3 They often 
experience a significantly lower functional status and 
higher levels of disruption of their supportive social en-
vironment27 as compared with “non-psychiatric” PwMS. 
Consequently, their employment status is worse28 and 

Figure 1. Percentage of Greek people with multiple sclerosis under treatment with psychopharmacological agents, by age group.
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the overall quality of life is significantly lower,29 even 
when factors such as levels of disability and fatigue are 
controlled. In addition, high levels of stress and anxie-
ty have been associated with increased occurrence of 
relapses and infections in PwMS.30 Therefore, a multi-
dimensional approach and adequate pharmacological 
treatment of psychiatric symptomatology is suggested, 
in order to improve long term disease outcomes and pa-
tients’ overall quality of life.6

 PAs are widely used in order to treat effectively psy-
chiatric disturbances of PwMS. Although generally safe, 
caution may be needed, when they are administered 
in PwMS under immunomodulatory treatment. For in-
stance, teriflunomide used as a first-line treatment in 
MS may reduce the exposure of agents metabolized by 
CYP1A2 such as duloxetine.31 Clinicians’ alertness may 
be needed when PAs that potentially induce QT interval 
prolongation are administered with concomitant immu-
nomodulators, such as fingolimod, that may also disturb 
heart rhythm.32 Furthermore, benzodiazepines, anticho-
linergics and antiepileptics may induce or exacerbate 
cognitive impairment often seen in MS,33 while interfer-
ons and corticosteroid therapies have been linked with 
a possible worsening of a pre-existing affective disor-
der.34,35 Therefore, monitoring and dose adjustments 
may be needed when prescribing PAs in PwMS. 

This study was performed on the basis of administra-
tive data of a nationwide prescription database, since, up 
to now, to the authors’ knowledge, a nationwide registry 
for PwMS in Greece does not exist. Consequently, corre-
lations between the use of PAs and levels of MS related 
disability, disease type and duration could not be per-
formed. Comorbid disease coding misclassifications by 
physicians may lead to inaccurate results, when adminis-
trative data are used for epidemiological studies.36 Thus, 

in this study, we did not use the ICD-10 classification 
in order to explore psychiatric comorbidities of PwMS. 
Instead, we performed our analysis on the basis of the 
active substances prescribed. Still, the findings of this 
study are in accordance with previous published studies 
regarding comorbid conditions in MS, where neuropsy-
chiatric conditions such as depression and anxiety, are 
frequently observed amongst PwMS. Antiepileptics that 
are also used as mood stabilizers were excluded from 
the analysis, since it is not always clear whether they are 
prescribed for epileptiform abnormalities or affective 
episodes through this particular database (due to the 
lack of clear diagnosis recording). Antiepileptics are of-
ten prescribed in PwMS as symptomatic treatments for 
multiple sclerosis for numbness, atypical headache, neu-
ropathic pain, trigeminal neuralgia, and mood disorders. 
It is worth noting that epilepsy is 3.5% and bipolar dis-
order (BD) 8.4% co-morbid with MS. In addition, BD and 
epilepsy also show a comorbidity of 6.2%.37–39

Conclusion

The present national level study highlights the fre-
quent use of PAs in PwMS. psychiatric disorders seem 
to commonly occur during this chronic disease. Despite 
numerous studies, the pathogenesis of these disorders 
remains unclear and has not yet been identified as an 
indicator of disease, comorbidity or both. Nevertheless, 
their diagnosis and adequate treatment may contribute 
to an optimal disease course.
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ΠΕΡΙΛΗΨΗ

Η πολλαπλή σκλήρυνση παρουσιάζει υψηλή συννοσηρότητα με ψυχικές διαταραχές σε οποιοδήποτε στάδιο της νόσου, ενώ 
οι ψυχιατρικές εκδηλώσεις μπορεί ακόμη και να προηγούνται της εμφάνισης οποιασδήποτε νευρολογικής συμπτωματολογίας 
και συνεπακόλουθα και της διάγνωσης. Τα νευροψυχιατρικά συνοδά νοσήματα παρουσιάζουν, επίσης, συσχέτιση με αυξημένο 
κίνδυνο εξέλιξης της αναπηρίας, και ως εκ τούτου, τα άτομα αυτά συχνά παρουσιάζουν σημαντικά χαμηλότερο επίπεδο λειτουρ-
γικότητας, έχουν χαμηλότερη απόδοση στη νευροψυχολογική κλινική αξιολόγηση, είναι λιγότερο πιθανό να συμμορφώνονται 
με τη φαρμακοθεραπεία και επιπλέον παρουσιάζουν σημαντικά υψηλότερα επίπεδα διαταραχής του υποστηρικτικού τους κοι-
νωνικού περιβάλλοντος σε σύγκριση με τους «μη ψυχιατρικούς» ανθρώπους με πολλαπλή σκλήρυνση. Η μελέτη στοχεύει στην 
εκτίμηση της εθνικής χρήσης ψυχοφαρμακολογικών παραγόντων από άτομα με πολλαπλή σκλήρυνση στον ελληνικό πληθυ-
σμό. Αναλύθηκαν τα αρχεία της εθνικής ψηφιακής βάσης δεδομένων συνταγογράφησης, προκειμένου να εντοπιστούν άτομα 
με σκλήρυνση κατά πλάκας που έχουν συνταγογραφηθεί αντιψυχωσικές, αντικαταθλιπτικές, αγχολυτικές ή ψυχοδιεγερτικές θε-
ραπείες κατά τη διετή διάρκεια της μελέτης. Ανωνυμοποιημένα αρχεία ηλετρονικής συνταγογράφησης ασθενών με πολλαπλή 
σκλήρυνση (n=21218) εξήχθησαν από τη βάση δεδομένων ΗΔΙΚΑ σε εθνικό επίπεδο, από τον Ιούνιο του 2017 έως τον Μάιο του 
2019. Σύμφωνα με αυτήν τη μελέτη σε εθνικό επίπεδο, οι ψυχοφαρμακολογικοί παράγοντες συνταγογραφούνται συχνά σε άτο-
μα με σκλήρυνση κατά πλάκας. Αντικαταθλιπτική αγωγή συνταγογραφήθηκε στο 36,1% του δείγματος μελέτης, ακολουθούμενο 
από αγχολυτικά (16,23%), ψυχοδιεγερτικά (4,97%) και αντιψυχωσικά (3,76%). Το ποσοστό των ασθενών που έλαβαν θεραπεία με 
αυτούς τους παράγοντες παρουσίασε αύξηση ανάλογη με την ηλικία. Οι εκλεκτικοί αναστολείς επαναπρόσληψης σεροτονίνης, 
τα αντιψυχωσικά δεύτερης γενιάς και οι βενζοδιαζεπίνες ήταν οι πιο συχνά συνταγογραφούμενοι παράγοντες σε κάθε κατηγορία 
φαρμάκων, και ειδικά σε νεότερες ηλικιακές ομάδες, υποδεικνύοντας πιθανώς καλύτερη ισορροπία αποτελεσματικότητας / ανε-
πιθύμητων δράσεων, ενώ η μονταφινίλη ήταν το μόνο ψυχοδιεγερτικό που συνταγογραφήθηκε στοχεύοντας τη βελτίωση των 
επιπέδων αισθήματος κόπωσης. Μια φαρμακολογική προτίμηση για αντικαταθλιπτικά και ψυχοδιεγερτικά παρατηρήθηκε στην 
ηλικιακή ομάδα 40-60 (p = 0,02), ενώ τα αντιψυχωσικά και τα αγχολυτικά έδειξαν υψηλότερη προτίμηση στην ηλικιακή ομάδα 
> 60 (p <0,001). Αυτή η μελέτη υπογραμμίζει τον αυξημένο επιπολασμό ψυχικών διαταραχών σε αυτήν την ομάδα ασθενών. Η 
επαρκής θεραπεία και παρακολούθηση της ψυχιατρικής συμπτωματολογίας, μπορεί να βελτιώσει τα μακροπρόθεσμα αποτελέ-
σματα της νόσου, ωστόσο απαιτείται προσοχή όσον αφορά στις πιθανές αλληλεπιδράσεις και ανεπιθύμητες δράσεις.
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