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SUMMARY
Objective: To measure the indirect adherence of patients with
multiple sclerosis (MS) to their pharmacological treatments,
comparing medication for the disease itself with the other con-
comitant treatments that have been chronically prescribed.
Methods: A cross-sectional, descriptive (November 2018)
study at the Pharmacy Department of a spanish secondary
hospital in Valencian Community. Study population is all
those patients diagnosed with MS in its different variants,
who are being treated with hospital dispensing drugs for a
minimum of six months at the time of the study. The varia-
ble evaluated was the percentage of adherence of patients
to their medication, which has been measured as the ratio

between the doses of prescribed drugs and those dispen-
sed; considering adherent to all patients with a percentage
equal to or higher than 80%.
Results: The study included 86 patients from the Pharmacy
External Outpatient Unit. The average exposure time to drugs
was 198.7±27.9 days, where the adherence to treatment of
multiple sclerosis was 98.1±6.6% and that of the rest of the
chronic medication concomitant 92.8±19.5%.
Conclusions: Adherence to pharmacological treatments in this
population has been very high. Patients have shown greater
adherence to drugs dispensed at Pharmacy External Outpatient
Unit, possibly because they consider the rest of medication less
important and/or to treat milder comorbidities or pathologies.
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RESUMEN
Objetivos: Evaluar la adherencia indi-
recta de los pacientes con esclerosis
múltiple (EM) a sus tratamientos far-
macológicos, comparando la medica-
ción para esta enfermedad entre los
diferentes fármacos, y con el resto de
tratamientos concomitantes prescritos
por el médico de manera crónica.
Material y métodos: Estudio descriptivo
transversal (noviembre 2018) en el Servi-
cio de Farmacia de un hospital secunda-
rio español de la Comunidad Valenciana.
La población de estudio son todos aque-

llos pacientes diagnosticados con EM en
sus diferentes variantes, que están siendo
tratados con medicamentos dispensados
desde el hospital, durante un periodo mí-
nimo de seis meses. La variable evaluada
fue el porcentaje de adherencia de los
pacientes a su medicación, que se midió
como la relación entre las dosis de los
medicamentos prescritos y aquellos dis-
pensados; considerando adherente a
todos los pacientes con un porcentaje
igual o superior al 80%.
Resultados: Se incluyó a 86 pacientes
desde la Unidad de Pacientes Externos

del Servicio de Farmacia. El tiempo pro-
medio de exposición a los fármacos
para la EM fue de 198,7±27,9 días,
observando una adherencia al trata-
miento de 98,1±6,6% y una adheren-
cia al resto de la medicación crónica
concomitante de 92,8±19,5%.
Conclusiones: La adherencia a los trata-
mientos farmacológicos en esta pobla-
ción ha sido muy alta. Los pacientes han
mostrado una mayor adherencia a los
medicamentos dispensados en la Uni-
dad de Pacientes Externos del Servicio
de Farmacia, posiblemente porque con-
sideran que el resto de la medicación es
menos importante y/o para tratar co-
morbilidades o patologías más leves.

Adherencia global al tratamiento farmacoterapéutico
en pacientes con esclerosis múltiple
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INTRODUCTION
Multiple sclerosis (MS) is a degenerative and chronic disease
of central nervous system with an autoimmune origin,
which affects the brain and spinal cord. Immune system
attacks the myelin sheaths that surround the neurons, da-
maging them and giving rise to inflammation. This causes
the nervous impulses that circulate through the neurons to
be obstructed or directly interrupted, with the consequent
effects on the organism. Currently the cause of this disease
is unknown, but studies indicate that its appearance may
have a double origin, a genetic component stimulated by
environmental factors1,2.

Symptoms of multiple sclerosis vary depending on the
location, extent, severity and number of lesions. The most
common are fatigue, intellectual deterioration, tremor and
dystonia. There are several forms of evolution3:

• Relapsing-remitting multiple sclerosis
(RRMS) follows a relapsing-remitting course defined by
acute exacerbations of which there is usually an incomplete
recovery, with periods of relative clinical stability. 65-80%
of patients initially have RRMS, with a frequency of 1-2 out-
breaks per year and a disability that increases progressively.

• Primary-progressive multiple sclerosis
(PPMS) is typical of patients with progressive decrease in
neurological function from the onset of the disease, des-
cribing symptoms of progressive myelopathy or progressive
cerebellar syndrome.

• Secondarily-progressive multiple sclerosis
(SPMS) is the one that many patients who initially have
RRMS tend to develop. It is defined by a gradual decrease
in neurological functioning after an initial relapse course.

• Clinically isolated syndrome (ACS) is the initial
presentation of a patient with clinical symptoms typical of dem-
yelinating event. A patient is classified as ACS when there
is clinical evidence of a single exacerbation and the magne-
tic resonance does not fully meet the criteria for RRMS (does
not meet dissemination over time).

At the moment there is no cure for MS. The current treat-
ments are aimed at slowing down their natural evolution with
disease-modifying drugs (DMD) for multiple sclerosis or at
alleviating symptoms to maintain a better quality of life.
DMD4 group consists of IFN β1a (Avonex®, Rebif®), IFN β1b
(Betaferon®), glatiramer acetate (Copaxone®), mitoxantrone
(Novantrone®), natalizumab (Tysabri®), fingolimod (Gilenya®),
dimethyl fumarate (Tecfidera®), teriflunomide (Aubagio®), cla-
dribine (Mavenclad®), ocrelizumab (Ocrevus®) and alemtuzu-
mab (Lemtrada®).

WHO defines adherence as compliance (taking the medi-
cation according to the prescribed pattern in terms of dose and
frequency) and the persistence thereof from the beginning to
the discontinuation of the indicated therapy, also representing
a factor contributing to the efficacy of treatments in chronic di-
seases5. Therefore, for the optimization of disease-modifying
therapy (MST) for MS, strict adherence to treatment is ne-
cessary. However, although these drugs have been shown
to decrease the number of MS relapses, the reality is that in
this type of patient such drug adherence is not optimal.
Some of the factors related to non-adherence may be the
chronicity of the treatments, the adverse effects, the into-
lerances or the non-perception of an immediate benefit6.

On the other hand, most patients with MS take medi-
cation concomitantly to treat comorbidities or symptoms
that are presented with the progress of the disease, such as

depression, fatigue, gail changes and sleeping, spasticity or
bladder dysfunction7.

Main objective of this review is to measure the indirect
adherence of patients with multiple sclerosis to their phar-
macological treatments, comparing medication for this di-
sease with that of the other concomitant treatments that
have been prescribed chronically. 

METHODS
Cross-sectional, descriptive study on November 2018, at
Pharmacy External Outpatient Unit of a secondary hospital at
Valencian Community with a reference population of appro-
ximately 160,000 inhabitants. Study population are all those
patients diagnosed with MS in its different variants, who are
being treated with DMD dispensed by hospital pharmacy
staff. As an inclusion criteria, it has been established that pa-
tients were in treatment for a minimum of six months prior
to the study8, so those who did not comply were not inclu-
ded, either due to change of treatment or because of an in-
terruption of treatment for any reason.

The electronic clinical records were consulted for the co-
llection of data, reviewing the pharmacotherapeutic history
of each patient on Abucasis® program, the application for
outpatient dispensing by MDIS® for hospital dispensing
DMD drugs and pharmacotherapeutic history of pharmacy
dispensing registered from primary care. The anonymized
database has been made using an Excel® spreadsheet.

The evaluated variable has been the percentage of adhe-
rence of patients to their medication, both the one collected
at Hospital Pharmacy Department and at their Pharmacy office,
which has been measured as the ratio between the doses
of prescribed drugs and those dispensed; considering adhe-
rent to all patients with a percentage equal to or higher than
80%6.

To calculate the percentage of adherence for each drug,
the medication collections made on May 2018, and the last
collection before November 2018 have been measured. In
this way, it has been known the number of drugs that each
patient has for 6 months and, comparing it with the doses
that should have, the percentage of adherence has been
calculated by the following formula:

Prescribed doses have been defined with the average
theoretical number of administrations per day according to
the personalized medical prescriptions for each drug and
patient, multiplying them by the follow-up time. The doses
of dispensed drugs have been defined as the total number
of units dispensed.

In case of interruption or change of medical treatment
during the proposed period, the patient has been excluded
from the study.

For the average calculation, adherences greater than
100% (data obtained by having set a specific cut-off date
and not a next dispensation date) have been considered as
100% of adherence. The reason is that the establishment of
an end date causes that there is a surplus of medication that
exceeds 100% when performing adherence calculations.

In the statistical analysis, categorical data have been ex-
pressed as absolute frequency and percentage, and conti-
nuous data as average and standard deviation (SD). Statistical
significance has been established at p<0.05.

adherence = doses of dispensed drug x 100
prescribed doses
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RESULTS
The total number of patients diagnosed with MS and on
treatment from the Pharmacy External Outpatient Unit du-
ring the study period was 94 patients, of whom 86 were in-
cluded in the study (63.8% are women) with an average
age of 44.1±11.8 years. 8 patients were excluded because
they did not comply with a minimum of 6 months of treat-
ment at the time of the study.

The average exposure time to drugs was 198.7±27.9
days at the time of the cross section, during which the ove-
rall adherence to all prescribed drugs was 95.0±15.4%.

Establishing a difference between adherence to the treat-
ment of multiple sclerosis and adherence to the rest of the
chronic concomitant medication, a result of 98.1±6.6% and
92.8±19.5%, respectively, was obtained. 

Regarding the adherence to DMD there are slight diffe-
rences depending on the route of administration (table 1).

On the other hand, to evaluate the variability in adhe-
rence to the rest of medication from primary care, we have
stratified according to the number of prescribed drugs,
being polymedicated patients (greater or equal to 5 drugs),
patients taking less than 5 drugs or patients without addi-
tional drugs, as shown in table 2.

DISCUSSION
In the PS of our hospital there are 94 MS patients who come
to collect medication, but 8 of them do not comply the in-
clusion criteria, so they have not been part of the study. The
reasons have been that 3 patients did not comply the mini-
mum of 6 months of treatment because they were initiating
it, 2 had changed their medication, 2 had interrupted the
treatment by medical order and 1 patient had died in the
previous weeks.

The obtained data show a higher prevalence of MS in
the female population of the study, as the literature indica-
tes, since MS is a more frequent disease in women than in
men (except in the primary-progressive MS forms, with an
equal or greater prevalence in males)9. On the other hand,
the obtained data also show that the age of most patients
with MS is between the third and fourth decade of life.

Some studies have evaluated the therapeutic adherence
to the treatment of MS. An observational and prospective
study obtained a 75% adherence measured through patient
interview10. However, it is not comparable to this study be-
cause, instead of doing an average calculation, it categori-

zed patients as adherent or non-adherent. Other studies
more like the present, although the main variable was mea-
suring treatment discontinuations, obtained results between
72 and 88%7,11,12 of adherence through an evaluation of
drug dispensing records. In the result of the adherence cal-
culation measured by the drug dispensing records, it must
be borne in mind that the excess medication of the patient
is not considered, the actual dosage compliance is unknown,
and the adherence tends to be overestimated. Therefore, it
is necessary to consider the possibility that the "real" adhe-
rence to MST is lower than what was observed in this study,
and that we cannot detect it only through the electronic re-
cords of dispensations.

Regarding the route of administration of DMD for MS,
the one with the least adherence is the subcutaneous route,
which coincides with being the one that presents a narro-
wer or more complex period between injections. This can
lead to forgetfulness of administration or rejection due to
adverse effects. The intramuscular route shares many as-
pects and adverse effects with the subcutaneous route but
is favoured when presenting a weekly or biweekly adminis-
tration.

Patients who take oral DMD are the most adherent; the
simplification of the dosage regimen to one or two doses
per day may be the main cause. In addition, oral adminis-
tration promotes greater comfort of administration, less
psychological impact and, thus, a reduction in the number
of missed medications. According to other studies, when
patients with RRMS were treated following patient prefe-
rences compared to current prescribing practices, health
outcomes were improved13,14.

Regarding the additional medication to the treatment
of MS, there are some patients who present an especially
low adherence, while their adherence to the DMD is opti-
mal. Approximately 50% of these primary care drugs are
antidepressants and hypnotics, which may explain the low
adherence of patients.

Sometimes, adherence to these drugs is lower than the
treatment itself for MS because patients do not perceive
enough improvement or because they believe that they are
less important for being dispensed at the pharmacy. This
can cause an occasional drugs administration, motivated by
the situation or mental state of each patient, with adminis-
tration only in case of need, although on the part of primary
care it is prescribed chronically.

Table 2. Average adherence according to the number of prescribed medications

SD: standard deviation; n: number of patients.

Drugs (average) SD Adherence, % (average) SD 

No drugs (n=45) 0 0 0 0

<5 drugs (n=34) 1.2 1.9 89.9 20.3

Equal or > to 5 drugs (n=9) 6.7 1.7 96.1 2.2

Table 1. Adherence to the treatment of MS according to administration route

Route of administration

IM (n = 17) SC (n=22) Oral (n=47)

Adherence, % 97.5 96.1 98.8

SD 6.9 9.5 4.6

SD: standard deviation; n: number of patients; IM: intramuscular; SC: subcutaneous.



40 / ORIGINALES / Rev. OFIL·ILAPHAR 2021, 31;1:37-40

Ballester Martínez N, Rodríguez-Lucena FJ, Cano Cuenca N, Bonilla Peñarrubia R, Devesa García C, Candela Fajardo A, Arroyo Domingo E

Finally, for further analysis of the concomitant treat-
ment, the registered adherence has been differentiated bet-
ween: polymedicated patients (equal or >5 medications),
non-polymedicated (<5 drugs) and without additional treat-
ment. The inequality detected between the first two
(96.1±2.2% vs. 89.9 ± 20.3%) could be due to the fact that
the polymedicated patients are more aware in the drugs ad-
ministration because they are multi-pathological and with
a more established routine of administration, given the high
number of prescribed drugs. However, 66.7% of polyme-
dicated patients are around 50 years of age and 33.3% are
elderly people who may be in charge of family members
and/or caregivers, which could influence their greater per-
ception of the situation and, therefore, in its greater adhe-
sion.

The limitations of the study have already been reflected
in this discussion. On the one hand, the small number of
patients and the limitation to only six months of treatment,
since these treatments have prescriptions of many years of
duration. On the other hand, the measure of adherence
with a single indirect method, since, being a cross-sectional
study, no interviews have been carried out with patients to
supplement with adherence data reported by patients,
being this a possible continuation of the study.

CONCLUSION
The results obtained are a cause for reflection due to the
potential clinical repercussion that the lack of adherence
can cause. They should motivate the hospital pharmacist
and the community pharmacist to carry out joint pharma-
ceutical care strategies through the development of actions
to improve adherence to medication. Therefore, in addition
to control the drug dispensation of DMD, the pharmacist
must perform a comprehensive approach and focus atten-
tion on the treatment of possible comorbidities or sympto-
matic treatments.
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