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ABSTRACT

BACKGROUND: Besides disease-modifying therapies, various
pharmacologic agents are frequently prescribed to people with
multiple sclerosis (MS) for symptom treatment and for comorbid
conditions. The present study aims to investigate the types and
frequencies of agents prescribed to people with MS in Greece
using records from the nationwide digital prescription database.

METHODS: Prescription records for 21,218 people (65.9%
women) with MS were included in the study. The criterion for
study inclusion was a minimum of 3 months of continuous
prescription of an agent. Identified treatments were further
examined by age group.

RESULTS: Antispasticity agents (17.5%) and fampridine (14.5%)
were the most regularly prescribed symptomatic medications.
Antihypertensives (21.1%) and drugs for affective disorders,
including antidepressants (36.1%) and anxiolytics (16.2%), were
the most frequently prescribed medications for comorbid condi-
tions. Antidepressants were prescribed at almost equally high
rates among individuals older than 40 years. Hypertension was
one of the leading comorbidities among the study sample, with
rates rising significantly after age 40 years and plateauing after
age 60 years. Polypharmacy was observed in 22.5% of the study
sample, with a higher incidence among people with MS older
than 60 years (46.98%).

CONCLUSIONS: Agents prescribed for the treatment of dis-
ease symptoms and other medical conditions are expected to
positively affect quality of life in people with MS. However, poly-
pharmacy seems to be particularly high, especially in the aged
population. The potential implications of polypharmacy in the
disease course should further be explored.
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ultiple sclerosis (MS) is a chronic demyelinating

and neurodegenerative disease of the central

nervous system. People with MS may experience
periods of relapse and remission or a chronic progressive
disease course. Currently, numerous disease-modifying
therapies (DMTs) are available to reduce disease activity.
Early initiation and adherence to therapy may be crucial
for the achievement of relapse rate reduction and for the
prevention of disability accumulation.?

Besides DMTs, various pharmacologic agents (PAs) are
frequently prescribed to people with MS for symptomatic
treatment of spasticity, fatigue, ophthalmologic complica-
tions, and sexual and bladder/bowel dysfunction, among
other symptoms.?3 Adequate treatment with PAs may lead
to higher functionality, better working ability, and, conse-
quently, a better quality of life.*

Beyond symptoms directly related to MS, typical comor-
bid conditions often diagnosed in people with MS include
hyperlipidemia, hypertension, gastrointestinal disease,
chronic lung disease, thyroid disease, obesity, and neuro-
psychiatric disorders.> Comorbid conditions impact the
disease course and affect treatment selection, adherence,
and outcome. In this sense, several intertwined issues
emerge concerning diagnostic delay, degree of disabil-
ity progression, and additive effect on mortality.> Early
diagnosis of comorbid conditions in clinical practice is of
paramount importance to prevent a negative effect on MS.5
Unfortunately, people with MS with comorbidities, as well
as older patients with MS, are often excluded from clinical
trials, making it difficult to study the impact of comorbid
conditions on MS and the interactions between DMTs and
other medications.®
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TABLE. Number and Percentage of Each Age Group With Most Frequent Pharmacologic Agents

Drug classification a8y

(n =133)
3::‘::;;;" odifying 125 (94.0) 5633 (88.8)
Antidepressants 6 (4.5) 1095 (17.3)
Antihypertensives 0 172 (2.7)
Antispasmodics 2 (1.5) 375 (5.9)
Anxiolytics/sedatives 1(0.7) 471 (7.4)
Fampridine 0 386 (6.1)
Antiepileptics 6 (4.5) 421 (6.6)
Antiulcers 22 (16.5) 595 (9.4)
Urinary antispasmodics ) 317 (5.0)
Painkillers 2 (1.5) 224 (3.5)
Modafinil 0 147 (2.3)
Antithyroids 0 94 (1.5)
Antilipidemics 0 18 (0.3)
Antiplatelets 0 34 (0.5)
Antipsychotics 0 116 (1.8)
Bronchodilators 2 (1.5) 79 (1.2)
Antiosteoporotics 0 42 (0.7)
Anticoagulants 1(0.7) 25 (0.4)
Antidiabetics 0 9 (0.1)

18-39y 40-60y Y60y Overall
(n=6342) (n = 11,244) (n =3499) (N =21,218)

8304 (73.8) 1458 (41.7) 15,520 (73.1)
4748 (42.2) 1811 (51.7) 7660 (36.1)
2344 (20.8) 1966 (56.2) 4482 (21.1)
2170 (19.3) 1174 (33.5) 3721(17.5)
2058 (18.3) 914 (26.1) 3444 (16.2)
2008 (17.8) 697 (19.9) 3091 (14.6)
1756 (15.6) 753 (21.5) 2936 (13.8)
1589 (14.1) 713 (20.4) 2919 (13.7)
1448 (12.9) 543 (15.5) 2308 (10.9)
1068 (9.5) 525 (15.0) 1819 (8.6)
671(6.0) 237 (6.8) 1055 (5.0)
458 (4.1) 321(9.2) 873 (4.)
464 (4.1) 375 (10.7) 857 (4.0)
385 (3.4) 413 (11.8) 832(3.9)
442 (3.9) 240 (6.8) 798 (3.8)
269 (2.4) 188 (5.4) 538 (2.5)
251(2.2) 161 (4.6) 454 (2.1)
186 (1.6) 152 (4.3) 364 (1.7)
170 (1.5) 189 (5.4) 368 (1.7)

Comorbidity and polypharmacy (defined as the use of
>5 prescribed medications daily) pose major challenges
to treating physicians by increasing the complexity of MS
management.?* Despite the acknowledged benefit-to-risk
equilibrium of individual treatments, polypharmacy is an
independent risk factor closely associated with adverse drug
reactions and contributes to an increased risk of nonad-
herence, hospitalization, and mortality, especially among
older adults.* Therefore, polypharmacy has developed into
a major public health concern.*” It is estimated that adverse
drug reactions are the cause of more than 10% of all hospi-
tal admissions among the elderly in the general population.”

Pharmacoepidemiological data regarding the prescribed
PAs in people with MS are scarce. In the present study,
we aim to investigate the types and frequencies of pre-
scribed PAs and the extent of polypharmacy in people with
MS in Greece by using records from the national digital
prescription database.

METHODS

We previously analyzed anonymized data from a 2-year
period from the nationwide digital prescription database
and identified 21,218 patients with MS (13,994 or 65.9%
females; mean age, 46.6 * 13.5; range, 8-95).° In this study,
we further analyzed records regarding all prescribed PAs
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in the identified population. The inclusion criterion for PA
identification was at least 3 months of continuous prescrip-
tion of the agent. The analysis was performed on the basis
of active substances to avoid disease coding misclassifica-
tions.® The identified PAs were then classified into various
categories according to the World Health Organization’s
Anatomical Therapeutic Chemical classification system.*
Identified cases were further divided into 4 age groups (<18,
18-39, 40-60, >60 years), and the number as well as percent-
age of people with MS under treatment were calculated
within each PA category. Finally, we calculated the extent of
polypharmacy in each population.

This study was performed according to the ethical
standards of the Helsinki Declaration and in accordance
with national data protection legislation of Greece. The
study received ethical approval from the Greek Ministry
of Health. Informed consent of the participants was not
required according to national legislation on data pro-
tection. We used the Strengthening the Reporting of
Observational Studies in Epidemiology guidelines in report-
ing the findings of this study.

RESULTS
Overall, 15,520 people with MS (73.1%) were treated at
least once with a DMT during this study period. The most
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FIGURE. Number of Pharmacologic Agents by Study Participant Age
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frequently prescribed drugs for symptomatic treatment were
antispasticity agents (n = 3721, 17.5%) and fampridine (n =
3092, 14.5%). Antihypertensives (n = 4483, 21.1%) and drugs
for affective disorders such as antidepressants (n = 7660,
36.1%) and anxiolytics (n = 3444, 16.2%) were the most com-
monly prescribed PAs for comorbid conditions. Antiepileptic
(n = 2936, 13.8%), antiulcer (n = 2919, 13.7%), and urinary
antispasmodic (n = 2308, 10.9%) drugs were also frequently
prescribed (TABLE; FIGURE S1, available online at IJMSC
.org). As expected, except for DMTs, prescriptions of PAs in
the group younger than 18 years were uncommon, whereas
the percentage of people with MS under treatment in all
other PA categories increased with age. Regarding prescrip-
tions for comorbid conditions, 10,491 people with MS (49.4%)
were not prescribed any PAs, 4455 (21.0%) were prescribed
PAs for 1 category, 2949 (13.9%) were prescribed PAs for
2 categories, and 3323 (15.6%) were prescribed PAs for 3 or
more categories. Polypharmacy was observed in 4775 people
with MS (22.5%), with a higher incidence in those older than
60 years (n = 1644 of 3499, 46.98%) (FIGURE).

DISCUSSION

According to the current literature, the prevalence of
comorbidities varies across different age groups. The
prevalence of psychiatric comorbidities is almost equiva-
lent across age groups, and the occurrence of physical
comorbidities shows a relationship with age, with younger
patients (aged 20-59 years) more frequently facing comorbid
psychiatric manifestations (predominated by affective disor-
ders) and older people with MS (aged >60 years) more often
presenting with cardiovascular, neuropsychiatric, and meta-
bolic disorders (hypertension, hyperlipidemia, depression,
heart disease, and diabetes, in order of frequency).> The
findings of the present study are in line with these observa-
tions. Antidepressants were the most commonly prescribed
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medications in the entire sample (36.1%) and across the age
groups up to 60 years; in the patients with MS older than
60 years, the most commonly prescribed treatments
were antihypertensives (56.1%). Antidepressants were
prescribed in almost equally high rates among par-
ticipants older than 40 years (42%-52%). Data about
the prevalence of mental disorders in the Greek gen-
eral population are scarce. According to a 2021 study,
9.4% of Greek adults had a diagnosis of clinical depres-
sion, a trend in the general population with a recorded
escalation from 3.3% in 2008 to 6.8% in 2009 and 8.2%
in 2011." Therefore, rates of clinically significant mental
comorbidity in MS seem to be much higher than in the gen-
eral population in Greece.?

Vascular comorbidity, including hypertension, is strongly
associated with a more rapid progression of disability in MS
because cardiovascular risk factors and serum lipid profile
changes are linked with an elevated lesion burden, advanced
neurodegeneration, and more severe brain atrophy rates, espe-
cially if left untreated.’**s According to this study, hypertension
seems to be a leading comorbidity among people with MS in
this sample (21.1%), with rates that escalate significantly after
age 40 years and peak after age 60 years (56.1%). Similar results
were seen by Marrie et al* in a study of the age-specific preva-
lence of vascular comorbid conditions in adult Canadians with
MS. Marrie et al estimated overall hypertension rates among
people with MS to be 20.8% and among the general popula-
tion to be 22.5% and generated comparative rates in the age
groups of 20 to 44 years (people with MS, 7.71%; general popu-
lation, 6.89%), 45 to 59 years (people with MS, 24.7%; general
population, 24.7%), and older than 60 years (people with MS,
46.0%; general population, 55.5%). The same study estimated
overall hyperlipidemia prevalence among people with MS to
be 10.8% and among the general population to be 12.7%, and
for those older than 60 years, hyperlipidemia was observed in
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20.1% of those with MS and in 28.6% of the general population.
Furthermore, diabetes rates among people with MS were found
to be 7.62%, comparable with those among the general popula-
tion (8.31%) and by age group.*® According to a 2020 study of
cardiovascular risk factors among Greek adults, the prevalence
of hypertension was estimated to be 39.2% (29.9% among those
<70years old); hyperlipidemia, 60.2%; and diabetes, 11.6%."
However, an estimated 40% of the Greek population with
hypertension may be untreated,” and in the case of comorbid-
ity with MS, this might be an additional challenge.

According to the findings of a 2016 nationwide study based
on prescription data, the overall prevalence of medication-
prescribed diabetes in the general Greek population was
estimated to be 7.0%, ranging from 0.08% among minors to
8.2% among adults and 30.3% among individuals older than
75 years.’®® The aforementioned data are useful to place the
present data into order of magnitude, thus indicating that
vascular risk factors among people with MS are slightly lower
in overall prevalence compared with the general population,
as also shown by Marrie et al,* but still play a pivotal role in
clinical outcome.

Spasticity affects 60% to 84% of people with MS, contribut-
ing to gait disturbances, falls, sleep disturbances, pain, and
motor disability. Spasticity in MS is generally treated with a
combination of medications, physical therapy, and exercise.
According to previous studies, up to 78% of people with MS
receive monotherapy for spasticity, and 46% receive com-
bination therapy with 2 or more spasticity drugs.?°*? In the
present study, the most frequently prescribed medications
for symptomatic treatment were antispasticity agents (17.5%)
and fampridine (14.5%), indicating that spasticity and gait
disturbances are major complications of the disease.

Lower urinary tract dysfunction has been reported to occur
in up to 90% of people with MS during the first 18 years after
disease onset.?? The most often observed urologic complica-
tions are urgency, frequency, neurogenic detrusor overactiv-
ity (34%-99%), detrusor sphincter dyssynergia (43%), and
atonic bladder (129%).24?¢ The present study is in line with
the previously mentioned data, with urinary antispasmodics
used by 11% of the sample and increasing need for adminis-
tration after age 40 years (12.8%-15.5%).

The prevalence of polypharmacy rises among older people
with MS because the presentation and progression of over-
lapping chronic health conditions is associated with age.* At
the same time, an increase in the aging MS population has
been noted worldwide because the life expectancy of people
with MS has been prolonged.?” Furthermore, MS occurrence
and diagnosis have also shifted older, therefore multiplying
the risk of comorbidity and, consequently, polypharmacy.?®2
Depending on the study, an estimated 15% to 59% of hospi-
tal admissions of people with MS is attributed to polydrug
reactions.”3°3 Polypharmacy is significantly associated with
comorbidity, increased disability, increased hospitalization
rates, and lower quality of life.” The risk of improper dosing
and other forms of nonadherence may be especially magni-
fied among people with MS who experience depression and
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Analysis of nationwide prescription data for people

with multiple sclerosis living in Greece indicated
emotional disorders as the most prevalent
comorbidity up to age 60 years and hypertension
as a leading comorbidity after age 60 years.

Polypharmacy may have a major effect on disease
burden and quality of life due to the potential risk
of pharmacologic interactions, particularly after age
60 years.

cognitive decline.* Conversely, polypharmacy itself is an
additional stand-alone risk factor for functional (iatrogenic
fatigue) and cognitive declines, which are common symp-
toms among people with MS regardless of age.3*> Another
practical issue imposed by polypharmacy in relation to the
use of DMTs and especially among older people with MS is
the fact that their use is associated with increased propen-
sity for falls, compromised driving ability, increased traffic
accidents, and mortality.3® The implications of polypharmacy
are still an underresearched topic among people with MS.
The present study findings highlight the issue of polyphar-
macy among people with MS older than 60 years. In this age
group, rates of therapy administration of 5 or more PAs have
doubled compared with the average of the entire sample and
have quadrupled compared with the rates across all other
categories of therapy administration of up to 4 PAs in the
same age group.

CONCLUSIONS

The present study highlights the frequent concomitant use
of various PAs in people with MS. Medications for comor-
bid affective disorders were the most frequently prescribed
PAs up to age 60 years, subsequently reaching a plateau.
Hypertensive agents emerged as a leading comorbid-
ity among people with MS following a steady upward trend
across all age categories, peaking after age 60 years, and
surpassing rates for all other PAs. Furthermore, polyphar-
macy was detected in approximately one-fourth of the study
sample, with incidence rising significantly in people with
MS older than 60 years.

Although PAs prescribed for the treatment of other medi-
cal conditions and for MS-related symptoms are expected to
positively affect quality of life and contribute to prolonged
life expectancy, future studies should investigate potential
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drug-to-DMT interactions. In addition, as the MS population
shifts toward older ages, the impact of polypharmacy on
disease course should also be studied. M
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