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ABSTRACT

Introduction: Treatment for multiple sclerosis should focus on relapse prevention
and treatment, as well as symptom and disease progression control, which
require the use of multiple medications. Objective: To evaluate the association of
polypharmacy and related clinical, epidemiological factors in multiple sclerosis
patient cohorts. Methods: It was conducted a prospective study of multiple sclerosis
patients that held a prescription of disease-modifying drugs between January and
December 2017. The medications were analyzed and classified as either long-term
or as-needed medications for therapeutic objective and prescription status purposes.
Results: During 2017, 124 patients were attended, 106 were eligible for the study, and
81 agreed to participate. The average age was 40.95+11.69 years. The disease duration
varied between 6 months and 30 years, with a median of 7 years. More than half of
the multiple sclerosis patients suffered from comorbidities (54.32%), and 76.54% were
categorized as polypharmacy. The comparison of polypharmacy between the groups
yielded significant differences for comorbidities and employment status and regarding
age between patients with polypharmacy and patients without polypharmacy
of long-term medications. Conclusion: The age of the patient and the presence
of comorbidities are important factors related to polypharmacy.

Keywords: multiple sclerosis; pharmacy, patient care; comorbidity; drug combinations;
medication systems.

INTRODUCTION

It is estimated that 2.5 million people worldwide have been diagnosed with mul-
tiple sclerosis (MS), with a global prevalence in 2013 of 33 per 100,000 inhabitants’.
This prevalence varies considerably between countries® In Brazil, it is estimated that the
prevalence of MS ranges from 0.75 to 30.7 cases per 100,000 inhabitants, depending on
the characteristics of the population studies performed?.
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MS is a progressive disease, which is difficult to predict, and can
result in disability and/or physical, mental, and social limitations.
Study of the emotional status of the individual, which is closely
related to the evolution of MS, may assist when monitoring treat-
ment efficacy and could help to achieve better results*.

As there is no cure, treatment for MS should focus on relapse
prevention and treatment, as well as symptom and disease pro-
gression control’, which requires the use of multiple medications®.
In this sense, the available drugs (including complementary drugs
and alternative therapies) have had significant beneficial effects
on the quality of life of patients’.

The most common definition of polypharmacy is the concur-
rent use of five or more medication®. The increasing frequency
of polypharmacy has been observed in the general population.
Older people are particularly affected because they are more likely
to have comorbidities and take more medication daily. Ignoring
the polypharmacy factor can lead to readmissions, severe drug
interactions’, poor adherence, cognitive decline, increased costs,
and risk of side effects'. To date, there are few studies on poly-
pharmacy in MS '-1%,

This study aimed to evaluate the association of clinical, epide-
miological factors and polypharmacy in an MS patient cohort.

METHODS

Study design and population

It was conducted a prospective study of an MS patient cohort
that held a prescription of disease-modifying drugs (DMDs) dur-
ing 2017 and received treatment through the specialized compo-
nent of the Pharmaceutical Assistance of the Health Secretariat of
Mato Grosso do Sul (SES-MS).

Patients diagnosed with relapsing-remitting MS (RRMS), as
defined using the criteria of McDonald in 2010 and G-35 clas-
sification in ICD-10, were included in the study. RRMS patients
represent the most common subtype worldwide, and the clinical
protocol is already approved for the treatment of this subtype in
Brazil. Patients with three or more consecutive months without
drug withdrawal were considered inactive and excluded from
the study.

Ethics approval was granted by the Research Ethics Committee
of Universidade Federal de Mato Grosso do Sul (no. 1.777.902).
All participants signed an informed consent form prior to the

beginning of the study, according to the Declaration of Helsinki.

Data collection

Clinical epidemiological and therapeutic data were collected
from medical records and the Computerized Management and
Monitoring System for Exceptional Medicines (SISMEDEX).
Data was also obtained through structured interviews.
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Epidemiological data included gender, age, marital status, edu-
cation, and employment status. The types of clinical data collected
were degree of disability, using the Kurtzke Expanded Disability
Status Scale (EDSS); disease duration, measured from the initial
diagnosis; and the presence of comorbidities, comparing patients
with secondary illnesses (PwSI) and patients without secondary
illnesses (Pw/oSI).

Pharmacological data included the active principle of the drug
preparations and indications. All the drugs taken by the patients
were included in the data analysis.

Drug analysis

The medications were analyzed and classified for therapeutic
objective and prescription status purposes. For classification,
drugs were divided into long-term and as-needed medications.
Long-term medications refer to those that are taken daily or at
regular intervals to treat long-term health problems, and as-need-
ed medications refer to those taken at not regular intervals to treat
acute or eventual health problems.

To assess the therapeutic objective, drugs were grouped into
medicines specifics for MS and those to treat other health prob-
lems. Specific symptomatic drugs are those used to treat or al-
leviate symptoms specific to MS. For prescription status, drugs
were classified as either prescription-only or over-the-counter
(OTC) medications.

Polypharmacy and secondary illnesses

There are several definitions of polypharmacy. In this study, we
adopted the definition of Richardson et al.* when categorizing pa-
tients with polypharmacy (PwP) (those concurrently using five or
more medications) and patients without polypharmacy (Pw/oP)
(those using fewer than five medications). Polypharmacy was an-
alyzed in two ways: (a) by calculating the sum of all long-term and
as-needed medications and (b) by the number of long-term medi-
cations alone.

The definition of comorbidities was adopted according to
Laroni et al.>, while the recommendations for observational stud-
ies on comorbidities in MS followed the established by Marrie
et al.'. The PwSI was defined based on patient records and inter-

views and the opinion of a physician.

Statistical analysis

Data were analyzed using SPSS 23 and tested for homogeneity
of variances (Levene’s test).

It was used two-sample, two-tailed Student’s t-tests, Fisher’s
exact tests, and Chi-square tests to compare the different patient
groups (PwP and Pw/oP).

Associations between polypharmacy (defined by the total
number of drugs used) and clinical, epidemiological variables
(gender, age, highest educational attainment, partnership status,
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employment status, comorbidities, disease duration, and EDSS
score) were examined using a multivariable logistic regres-
sion model. The level of significance was established at 0=0.05.
False discovery rate (FDR) adjusted p-values were used to miti-
gate alpha inflation in multiple testing. The pairwise interdepen-
dencies between several variables were identified using the analy-
sis of Pearson’s correlation coefficients.

The comparison between the means of medication used by pa-
tients according to drug classification was analyzed using Mann-
Whitney U tests.

RESULTS

During 2017, 160 patients were assisted by CEAF in the state
of Mato Grosso do Sul. Of these, 124 were treated at the Professor
Ana Maria Cervantes Baraza School of Pharmacy, 106 were eli-
gible to take part in the study, and 81 agreed to participate.

The average age was 40.95£11.69 years (range: 18 to 70 years).
No illiterate patients were identified. The disease time occurrence
varied between 6 months and 30 years, with a median time of
7 years. The median EDSS score was 4.0, with individual scores
ranging between 0.0 and 7.5.

Comorbidities were identified in more than half of the MS-
assisted patients (54.32%), with psychiatric disorders being the
most common associated conditions (20.98%). Diseases such
as hypothyroidism (14.81%) and systemic arterial hypertension
(11.11%) were also identified.

In the analysis of the examined patients, 76.54% (62/81)
were categorized as PwP. Of those 62 patients, 20.97%
(13/62) were aged between 20 and 29 years, 51.61% (32/62) had
a higher educational level, and 35.48% (22/62) were economi-
cally active. The clinical, epidemiological factors related to poly-
pharmacy in this MS patient cohort were age, comorbidities,
and employment status.

The comparison of the polypharmacy between the groups
yielded significant differences for comorbidities (p=0.0013 and
p=0.0001), employment status (p=0,013 and p=0.007), and age
between PwP and Pw/oP for long-term medications (p=0.001).
There was no significant difference between the groups regarding
EDSS scale values or time since diagnosis (Table 1).

Overall, the average number of medications taken by
the 81 patients was 6.15 (SD 2.52), with the minimum be-
ing 1 medication and the maximum 14. The total number of
medications taken by the patients was 498, including repeti-
tions. Of these, 88.75% were used by PwP. The most common
treatments used by patients were vitamin D as an adjuvant to
MS treatment (87.7%), analgesics (87.7%), antidepressants
(32.1%), and dietary supplements (18.5%). Fampridine was
used by 4.9% (4/81) of the patients as a symptomatic treatment
for a walking disability.
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There was significant group (long-term and total medications)
differences concerning polypharmacy in the frequency of treat-
ment use (Table 2).

The average number of medications taken by the group with
polypharmacy (7.12) was two to three times higher than that by
the group without polypharmacy (2.95). When analyzing patients
using long-term medications, we find that 22.22% (18/81) were
those with polypharmacy. The overall average number of long-
term treatments was 3.12 medications per patient; broken down
by group, the averages were 6.39 (PwP) and 2.19 (Pw/oP).

There was a significant difference between the PwP and Pw/oP
groups in the number of medications taken, according to differ-
ent categories. When evaluating polypharmacy with long-term
medications, we find that only the categories of pro re nata (PRN)
and symptomatic medications showed no significant difference
(Table 3).

Significant relationships between variables were observed using

Pearson’s correlation coeflicients, as shown in Figure 1.

DISCUSSION

The average age of the study population was comparable with
that in other studies on polypharmacy in MS'*'*. Economically in-
active patients were the majority, which is similar to the results of
studies conducted in Germany®'” and is likely due to the limiting
nature of the disease'® that, even with low EDSS values, may cause
an inability to work".

Although the degree of disability was moderate, we observed
a high number of patients with an EDSS value greater than 5.0,
which can be explained by the fact that many patients had been
diagnosed several years before. Most Brazilian cohorts reported
EDSS values below 4.0>", similar to values reported in other in-
ternational studies®'7*.

In the analysis of all drugs, we observed that polyphar-
macy was present in 76.5% of patients. When consider-
ing the second classification that excluded PRN medica-
tions, the polypharmacy rate was 22.2%. These results differ
from the Literature®!!"**!”. The reduced frequency of polyphar-
macy in long-term medication and all-drug analyses may be
explained by the large number of patients using drugs classi-
fied as PRN, especially analgesics, which are used to relieve
symptoms caused by an adverse reaction to MS medication.
Often patients use analgesic drugs of different mechanisms of
action to reduce their symptoms.

Studies on polypharmacy in MS patients are still scarce®!!"1417.20,
Previous studies have analyzed the effect of antiepileptic and an-
tidepressant drugs on fatigue and cognitive ability, quality of life,
and relapse rate'"*!. Our study, like others published recently®,
investigates the use of all medications by patients with MS and
analyzes the clinical and epidemiological factors related to poly-
pharmacy in those cases.
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Table 1: Clinical epidemiological data of the examined MS patient cohort with prescription of disease-modifying therapy in 2017.

Total All medications Long-term medications
. PwP | PwioP | . PwP | PwoP |
N [ % | N | % [ N [ % N [ % | N | % |
Gender
Female 60 74.07 47 75.81 13 68.42 0.118" 15 83.33 45 71.43 0.376"
Male 21 25.93 15 24.19 6 31.58 3 16.67 18 28.57
Age (years)
Until 29 16 19.75 13 20.97 3 15.79 1 5.56 15 23.81
30-39 25 30.86 21 33.87 4 21.05 7 38.89 18 28.57
40-49 21 25.93 12 19.35 9 4737 0.2500N 1 5.56 20 31.75 0.001¢n
50-59 14 17.28 1 17.74 3 15.79 5) 27.78 9 14.29
>60 5 6.17 5 8.06 0 0.00 4 22.22 1 1.59
Educational level
Elementary education 13 16.05 11 17.74 2 10.53 33.33 7 1.1
Secondary education 22 27.16 19 30.65 3 15.79 0.234°n 5 27.78 17 26.98 0.060°"
University 46 56.79 32 51.61 14 73.68 7 38.89 39 61.90
Employment status
Economically active population 37 45.68 22 35.48 15 78.95 3 16.67 34 53.97
Economically inactive population 38 46.91 34 54.83 4 21.05 0.013¢n 15 83.33 23 36.50 0.007¢"
Students 6 741 6 9.68 0 0 0 0 6 9.53
Partnership
Yes 43 53.09 30 48.39 13 68.42 0.189F 7 38.89 36 57.14 0.191cH
No 38 46.91 32 51.61 6 31.58 1 61.11 27 42.86
Place of residence
Capital city 71 87.65 53 85.48 18 94.74  0.4387 14 77.78 31 86.11 0.461F
Provincial town 10 12.35 9 14.52 1 5.26 4 22.22 5 13.89
EDSS
0 3 3.70 1 1.61 2 10.53 0 0.00 3 4.76
1.0-4.5 43 53.09 34 54.84 9 4737  0.194°n 7 38.89 35 55.56 0.452¢n
>5.0 35 43.21 27 43.55 8 42.11 1 61.11 25 39.68
Disease duration (years)
0-5 35 43.21 25 40.32 10 52.63 3 16.67 32 50.79
6-10 21 25.93 19 30.65 2 10.53 6 33.33 15 23.81
11-15 18 22.22 13 20.97 5 26.32 0.535" 6 33.33 12 19.05 0.109¢h
16-20 4 4.94 3 4.84 1 5.26 2 1.1 2 3.17
>21 3 3.70 2 3.23 1 5.26 1 5.56 2 3.17
Comorbidities
PwSI 44 54.32 40 64.52 4 21.05 0.0017 17 94.44 27 42.86 <0.0017
Pw/oSI 37 45.68 22 35.48 15 78.95 1 5.56 36 57.14

MS: Multiple sclerosis; N: Number of patients; PwP: Patients with polypharmacy; Pw/oP: Patients without polypharmacy; EDSS: Expanded Disability Status Scale; i

Fisher’s exact test; " Chi-square test.

The use of multiple medicines to treat chronic diseases is com-
mon in the older population with comorbidity. The health burden
of multimorbidity is expected to rise significantly as the result
of an aging population®. Polypharmacy has a direct correlation
with comorbidity since the existence of comorbidity usually re-
quires additional treatments, resulting in an increase in the occur-
rence of polypharmacy. Among PwP, comorbidities were almost
twice as prevalent, and polypharmacy was approximately seven
times higher for patients who had associated secondary diseases
(p=0.0013; odds ratio 6.82). A 2015 meta-analysis review found
that the five most common comorbidities in MS are depression,
anxiety, hypertension, hyperlipidemia, and chronic lung disease.
This same study identified that hypothyroidism is among the most

https://doi.org/10.7322/abcshs.2020137.1899

prevalent autoimmune diseases™. In addition to the presence of
comorbidities inducing polypharmacy, some drugs used to treat
MS can also cause secondary diseases and side effects and thus
require drug interventions®?,

A more detailed analysis of the medication used revealed that
PwP used, on average, more drugs than those without polyphar-
macy. DMDs did not contribute to this quantitative drug differ-
ence between the two groups because MS immunotherapy is usu-
ally maintained by monotherapy®.

The analysis of drugs used by MS patients evidenced that vita-
min D, antidepressants, and dietary supplements were the most
frequently used, followed by antispastic and antihypertensive
drugs. Since DMDs are the basis of treatment for MS, as they
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Table 2: Comparison of treatments used between the groups concerning polypharmacy.

AII medlcatlons Long-term medications
Total
PonP PwloP

Analgesic 79.0 58 935 31.6  0.0003 15 83. 3 69.8 0.3707
Anxiolytic 8 9.9 8 129 0 0 0.6119 5 278 3 4.8 0.0118
Anticoagulant 1 1.2 1 1.6 0 0 1.0000 1 5.6 0 0.0 0.2222
Antidepressant 29 358 28 452 1 5.3 0.0155 14 778 15 23.8 <0.0001
Anti-headache 7 8.6 7 1.3 0 0 0.6194 3 167 4 6.3 0.1799
Antispasmodics 12 148 12 194 0 0 0.2630 5 27.8 7 11.1 0.1262
Platelet antiaggregant 2 25 2 3.2 0 0 1.0000 2 11.1 0 0.0 0.0472
Antigotes 1 1.2 1 1.6 0 0 1.0000 1 5.6 0 0.0 0.2222
Antihypertensives 20 247 19 306 1 5.3 0.2511 16 889 4 6.3  <0.0001
Anti-inflammatories 3 3.7 3 4.8 0 0 1.0000 2 11.1 1 1.6 0.1225
Anti-infectious 1 12 1 1.6 0 0 1.0000 0 0.0 1 1.6 1.0000
Anti-schemes 1 1.2 1 1.6 0 0 1.0000 1 5.6 0 0.0 0.2222
Anti-vertiginous 2 25 2 3.2 0 0 1.0000 2 111 0 0.0 0.0472
Contraceptives 10 123 8 12.9 2 10.5 1.0000 3 16.7 7 11.1 0.6845
Corticoids 6 74 6 9.7 0 0 0.6340 3 167 3 4.8 0.1200
Mood stabilizer 1 12 1 1.6 0 0 0.6340 0 0.0 1 1.6 1.0000
Fatigue medication 4 4.9 4 6.5 0 0 0.9784 1 5.6 3 4.8 1.0000
Symptomatic treatment for walking disability 4 4.9 4 6.5 0 0 0.9784 2 11.1 2 3.2 0.2123
Gastrointestinal 10 123 10 16.1 0 0 0.4123 5 278 5 7.9 0.0387
Hypnotics/sedatives 3 3.7 3 4.8 0 0 1.0000 1 5.6 2 3.2 0.5342
Hypoglycemic drugs 6 74 5 8.1 1 5.3 1.0000 4 222 2 3.2 0.0201
Hipolipidemics 4 4.9 3 4.8 1 5.3 1.0000 3 16.7 1 1.6 0.0327
Urinary incontinence 2 25 2 3.2 0 0 1.0000 0 0.0 2 3.2 1.0000
Venous insufficiency 1 1.2 1 1.6 0 0 0.6340 1 5.6 0 0.0 0.2222
Menopause medicine 1 12 1 1.6 0 0 0.6340 1 5.6 0 0.0 0.2222
Medicine for neuralgia 1 12 1 1.6 0 0 0.6340 0 0.0 1 1.6 1.0000
Osteoporosis medicine 1 12 1 1.6 0 0 0.6340 1 5.6 0 0.0 0.2222
Dietary supplement 18 222 17 274 1 5.3 0.2631 9 50.0 9 14.3  0.0029
Thyroid medicine 10 123 8 129 2 105  1.0000 5 278 5 79 0.0387
Vitamins 14 173 14 226 O 0 1.0000 10 556 4 6.3 0.0000
Adjuvant to MS treatment 71 877 57 919 14 73.7 0.2631 16 88.9 55 873 1.0000

PwP: Patients with polypharmacy; Pw/oP: Patients without polypharmacy; FDR: False discovery rate; MS: Multiple sclerosis

prevent relapses and delay disease progression, all patients used a
specific medication to treat MS*.

The therapeutic use of vitamin D in the treatment of MS is a
controversial subject that is of interest to doctors, researchers, and
patients. In clinical practice, there is no solid scientific evidence
to justify its use in monotherapy in the treatment of MS. An in
vivo study found that T-cell reactivity was suppressed by vitamin
D at serum 25(OH)D concentrations above 40 ng/ml and could

https://doi.org/10.7322/abcshs.2020137.1899

cause modulating action on the immune system. This, in turn,
could contribute to a reduction in the inflammatory processes in
MS?. In this context, the use of vitamin D supplements, at doses
capable of maintaining a patient’s serum level between 40 and
100 ng/ml, could be beneficial in reducing the symptoms of MS.
It is noteworthy that serum levels above 100 ng/ml are considered
toxic and should be avoided?. However, there is a lack of consen-
sus on the subject, which is evidenced by a meta-analysis study
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Table 3: Comparison between the means of medication used by patients, according to drug classification

Total Polypharmacy Polypharmacy with long-term medications
clacaification | PwP [  PwoP | | PwP |  PwoP |
| Average | SD | Average | SD | Average | SD | _Average | SD | Average | SD |

All medications 615 25 712 195 295 108 3231333? 939 191 522 181 ;Z;g'.ggg?
k&"dgfé‘aeé?ns 312 215 363 217 147 096 ;jé:é%%? 639 158 219 115 ijg_'gggf
r:l:g/ilcations 1.93 122 2.37 1.00 0.47 0.61 ;j‘g'_ggg 1.94 1.16 1.92 125 i:g_'ggg?
fq‘gg%;’;’;igc 212 135 265 104 042 06 ;Z;g'.ggg] 228 174 208 136 f:g_gggg
oTc 242 183 292 130 079  0.79 ;jg'_ggg? 339 158 213 133 2262_33331;
Prescription drug 373 043 421 180 216  0.69 2231333? 60 172 309 115 f:g'ggg:

PRM: pro re nata; OTC: over-the-counter medications

Figure 1: Correlation matrix visualization of the relationship between variables and polypharmacy status. The color gradient represents
the degree of pairwise correlation with respect to Pearson’s correlation coefficient, while the crosses represent an absence of significance.
(DMD: disease-modifying drug; EDSS: Expanded Disability Status Scale; OTC: over-the-counter medications; PRN: pro re nata).

published in 2013, that opined that vitamin D would have no ef- between the use of high doses of vitamin D and the clinical activ-
fect on regulating the clinical activity of the disease, acting only ity of the disease®.
to reduce the risk of developing MS, and suggested that further Other studies have also shown that the use of dietary supple-

clinical trials were needed in order to rule out any relationship ments is common in patients with MS and the general population®.
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This is due to their easy availability as they require no prescription
(OTC) and are affordable. These supplements may be beneficial in
the treatment of MS; however, further studies are needed to sup-
port their value in the prevention of disease progression®.

The presence of cardiovascular diseases contributes to the
occurrence of polypharmacy, mainly because of the frequent
prescribing of more than one antihypertensive agent. In con-
trast, gastrointestinal tract drugs, such as proton pump in-
hibitors, are prescribed to offset the adverse effects of other
drug treatments®>%.

Drug management plans are needed to optimize treatment,
and these should be reviewed regularly in order to identify un-
necessary or missing prescriptions, adverse effects, drug interac-
tions, and self-medication. Thus, communication between phy-

sicians and pharmacists should be established. Evidence-based,

non-medical approaches, such as physiotherapy and behavioral
therapies, may offer alternatives or complement pharmacological
treatment®.

Among the limitations of this study, we can point to the small
number of participants. The region studied as being an intermedi-
ate or low-incidence zone. Also, it only addressed those patients
having regular treatment with DMDs. However, this study pro-
vided an overview of the current prevalence and status of medica-

tions in this group of patients®.

Conclusion

It is concluded that the presence of comorbidities and age are
important factors in the presence of polypharmacy. Further stud-
ies of side effects, drug interactions, and adherence problems that

demonstrate the role of polypharmacy in MS are needed.
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