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ABSTRACT

Background: Multiple sclerosis (MS) treatment aims not only to prevent the rate of relapse, but also to
slow down patient’s disability progression. Monoclonal antibodies constitute a new class of therapeutic
agents and are administered by intravenous (IV) infusion. Treatment satisfaction and incidence of adverse
drug events influence the patient’s treatment adherence which is essential to ensure patients obtain the best
treatment outcomes and also to make that treatment cost-effective. Our primary objective was to assess
the current IV treatment satisfaction among MS patients.

Methods: A standard questionnaire was developed which contained 20 questions about patient’s disease,
IV treatment satisfaction and drug safety awareness. Analyzed data was presented as a percent of the
respondents.

Results: The cross-sectional study included 13 MS patients on IV treatment, with mean age of 35 years.
54% of them had relapse-remitting MS, while 46% had secondary progressive MS. The most common onset
symptoms were tingling reported in 46% and numbness in 31% patients. 70% of patients were satisfied,
while 23% were not satisfied with the conditions under which they were receiving their IV treatment that
lasts in average 2 hours. Well-established pharmacovigilance practice enhanced the patient’s knowledge
that was reflected through 100% reporting of adverse drug reactions in the past.

Conclusion: High level of satisfaction from the current IV treatment conditions and high drug safety
awareness among MS patients was shown. Establishment of infusion centre as a proposed strategy by MS
patients would substantially increase their IV treatment satisfaction and adherence.

Keywords: multiple sclerosis, invalidity, disease-modifying treatments, intravenous, satisfaction, drug
safety awareness

INTRODUCTION

Multiple sclerosis (MS) is a multifocal dis-
ease of the central nervous system that is charac-
terized by inflammation, demyelination and axo-
nal degeneration. [1] It is estimated to affect more
than 1200 people in Macedonia. Patients are most
often initially diagnosed with relapsing-remitting

MS (RRMS) at disease onset with discrete acute
attacks (relapses). Many patients with RRMS go
on to develop secondary progressive MS (SPMS)
which is characterized by progressive neurologi-
cal decline, over which acute relapses may be su-
perimposed. [2] The aims of MS treatment are not
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only to prevent the rate of relapse, but also to slow
down patient’s disability progression. Beta inter-
ferons (IFN-B) are disease-modifying treatments
(DMTs) that are now widely used in MS as first
line treatment. Monoclonal antibodies constitute
anew class of therapeutic agent designed to inter-
act with specific target antigens. [3] Through the
precise targeting of molecules involved in patho-
logical processes, they have shown much promise
in the treatment of MS. [4] Monoclonal antibodies
are administered by intravenous (IV) infusion in a
hospital infusion center that has adequate resourc-
es available to manage infusion related reactions.
The IV infusion lasts from 2 to 4.5 hours with dif-
ferent dosing and frequency schedules (from once
every 4 weeks to once yearly) for each monoclo-
nal antibody. All therapeutics for MS carry inher-
ited risk of potential adverse events [5], and there-
fore, the high awareness and willingness to report
adverse drug events among HCPs and patients
are very crucial and beneficial. Patients should be
informed on the different therapeutic options, the
potential benefits and risks of each treatment. [6]
Patients also benefit from receiving information
about potential adverse events, and how these can
be managed. [7] Patient’s treatment satisfaction
is mainly influenced by symptoms improvement,
good hospital conditions and level of medical in-
formation received. On the other side, the level
of treatment satisfaction and the incidence of ad-
verse drug events influence the patient’s adher-
ence to treatment. Adherence is essential to ensure
patients receive the maximum benefit from their
treatment and also to make that treatment cost-ef-
fective. [6]

The primary objective of our study was to
assess the current intravenous treatment satis-
faction among patients with MS currently on IV
treatment at the University Clinic for Neurolo-
gy in Skopje, Macedonia. The secondary aim
was to determine the patient’s level of aware-
ness about drug safety and reporting of adverse
drug reactions.

MATERIAL AND METHODS

Design

A standard questionnaire was developed only
for this study and discussed with local MS experts
to ensure its relevance and easy comprehension.
The survey contained 20 questions about patient’s

disease, demographic characteristics, employment
status, patient journey, I'V treatment satisfaction,
drug safety awareness etc. This observational study
was conducted over a period of one month.

Study population

All patients diagnosed with a subtype of mul-
tiple sclerosis, 18 years of age or over, and currently
on intravenous treatment at the University Clinic
for Neurology in Skopje, Macedonia, starting as of
January 1st 2018 when they were invited to partic-
ipate in the study. Prior to the start of the survey,
consent for participation was obtained by all par-
ticipants. Each patient was asked by a nurse to fill
the questionnaire anonymously at their most con-
venient time during the I'V infusion administration.

Statistical analysis

All data were obtained from patient self-as-
sessed questionnaire except MS subtype that was
obtained by the investigators from patient history.
Collected data were analyzed as available with-
out source data verification. Incomplete question-
naires were excluded. Illogical answers were ad-
justed in consultation with the investigators. The
database was locked at the end of February 2018,
with a total of 13 valid questionnaires. Analyzed
data was presented as a percent (%) of the respon-
dents. Descriptive statistics was used to report the
response in terms of frequency and percentage.

RESULTS

The cross-sectional study included 13
patients, 100% of all MS patients that were
currently on IV treatment. The mean age of
cohort was 35 (£14) years with no significant
differences between RRMS (34+13 years) and
SPMS (36+9 years), p=0.28. More than half of
patients (54%) had relapse-remitting multiple
sclerosis, while secondary progressive multiple
sclerosis had 46% and no patients with prima-
ry progressive MS. Majority of patients were
female (85%) giving female vs male ratio of
5.5:1. The demographic and clinical character-
istics of MS patients are presented in Table 1.
Prior to the diagnosis of MS, patients experi-
enced many different symptoms or combina-
tion of them. The most common onset symp-
toms were tingling in 46%, numbness in 31%
and vision loss in 23% patients. About 23% of
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patients reported having muscle weakness and
8% reported blurred vision symptom. A dis-
tribution of all onset symptoms per frequency
is shown in Figure 1. Depending on the onset
symptom(s), patients were referred for check
up to few different specialists. Mainly patients
with tingling and numbness were referred to
a neurologist (46%); patients with vision loss,
blurred vision were referred to an ophthalmol-
ogist (23%); and 23% of patients with muscle
weakness, fatigue and tingling visited an ortho-
pedist. Average age of patients at MS-diagnosis
was 27.7 years (range 14 - 38). Mean time from
MS-diagnosis to treatment switch for the whole
cohort was around 6 (range 1 - 17) years and
we found no significant difference between sub-
types of MS, RRMS (5.5 years) and SPMS (7
years), p=0.37. The mean disease duration for
the entire cohort was 7.9 (range 2 - 19) years,

without significant differences between RRMS
(7.1 years) and SPMS (8.8 years), p=0.3. The
unemployment rate among all patients was
54%. SPMS patients had higher unemployment
rate compared to RRMS patients, 83% vs 28%
respectively (Table 2). The reasons for work in-
ability were not identified; this was not a focus
of our research.

At least one treatment with DMT was used
prior to switching to intravenous treatment with
once monthly dosing schedule. Patients report-
ed that active disease manifested with occur-
rence of new relapses was the main reason for
switch, while 23% and 15% of patients report-
ed that adverse drug reactions and unsatisfying
way of treatment administration respectively,
were additional reasons for therapy switch.

Table 1. Demographic and clinical characteristics of MS patients

Proportion Mean age, years Mean time from Mean disease duration,
of sample, (SD) MS-diagnosis to years (SD)
o treatment switch,
n=13 (%) years (SD)
All MS patients 13 (100) 35 (x14) 6 (£9) 7.9 (£11.1)
Female 11 (85) 36 (£15) 6.6 (x11) 8.1 (£10.9)
Male 2 (15) 30 (£9) p=0.24 4.5 (z1.5) | p=0.36 6.5 (£1.5) p=0.35
RRMS 7 (54) 34 (£13) 5.5 (£11.5) 7.1 (x11.9)
SPMS 6 (46) 36 (£9) p=0.28 7.1 (#9.9) | p=0.37 8.8(10.2) p=0.3
PPMS 0(0) - -

MS = multiple sclerosis; RRMS = relapse-remitting MS;

progressive MS.

Table 2. Social characteristics of MS patients

SPMS = secondary progressive MS; PPMS = primary

Proportion Unemployment rate Proportion of companioned patients

of sample % %
n=13 %

All MS patients 13 (100) 54 54
Female 11 (85) 45 63
Male 2 (15) 100 0
RRMS 7 (54) 28 57
SPMS 6 (46) 83 50
PPMS 0(0) - -

MS = multiple sclerosis; RRMS = relapse-remitting MS; SPMS = secondary progressive MS; PPMS = primary progressive MS.
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Figure 1. Distribution of onset symptoms per frequency prior to MS-diagnosis

B Very satisfied
B Satisfied
W Mot satisfied

W Very not satisfied

Figure 2. MS patient s IV treatment satisfaction from the condition under which the IV treatment is administered
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Figure 3. Overall patient s IV treatment satisfaction from the condition under which the IV treatment is administered
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All patients were receiving the intravenous
infusion once monthly in a hospital room at the
clinic for an average of 18 (range 8 - 25) months.
The average length of IV infusion administration
was 2 (£0.5) hours without preparation and mon-
itoring, which was observed by 70% of patients
as long, and by 30% as short. About 54% of pa-
tients reported that they were companioned by a
family member or caregiver during administra-
tion of IV infusion, with no significant difference
between MS subtypes (Table 2).

All 13 patients were available for evalua-
tion of their IV treatment satisfaction. The study
showed that most of patients (70%) were satis-
fied, while 23% were not satisfied and only 7%
were very satisfied with the conditions under
which they were receiving their IV treatment
(Figure 2). Regarding the IV treatment satisfac-
tion, a difference between MS subtypes was ob-
served, the RRMS were more satisfied compared
to SPMS patients. The reason for difference was
not identified. The overall reported patient’s IV
treatment satisfaction was 7.3 on a scale from 1
to 10, where 1 stands for worst and 10 for best
(Figure 3).

Despite the high satisfaction rate, most of
the patients gave many suggestions that might
increase their IV treatment satisfaction in future.
The most common suggestions were having an
isolated IV room on the clinic only for MS pa-
tients (47% of all suggestions), better bed quali-
ty or having IV chairs (35% of all suggestions),
and heating/cooling system available in hospital
rooms (18% of all suggestions). Two patients
(15%) reported that everything looks nice and
improvements are not needed.

Regarding patient’s drug safety aware-
ness, all patients were informed about possible
adverse drug reactions (ADRSs) prior to the start
of IV infusion by treating neurologist and/or IV
nurse. This demonstrated good routine pharma-
covigilance (PV) practice at the clinic that was
functioning properly. The well-established clini-
cal PV practice was transferred to the patients as
high PV awareness shown by reporting all expe-
rienced ADRs in the past. About 70% of patients
reported that they will report a potential ADR
initially to a nurse and 30% to his/her treating
neurologist. These findings provide us with im-
portant insights and understanding of the current
IV treatment satisfaction and drug safety aware-
ness among MS patients.

DISCUSSION

It is anticipated that new biological MS
medications that require IV infusion will change
the future outcomes of MS treatment. [1] In or-
der to optimise the treatment benefits afforded
by, and minimise adverse reactions related to,
medications administered by IV infusion, plan-
ning and resources should be considered for the
development of infusion services to meet new
demands. Administration of IV infusions in the
hospital outpatient setting is not new, and the
planning of further similar services should draw
on the experience gained in oncology and rheu-
matology. The establishment of a special MS in-
fusion centre might lead to safer and effective ad-
ministration of MS medications. There are other
benefits associated with such services, for both
patients and hospital staff. Patients benefit from
experienced and dedicated staff, improved quali-
ty of care and treatment satisfaction, regular sup-
port and contact from the MS team and Patient
Advocacy Group (PAG) members. In addition,
patients gain the opportunity to ask questions
and discuss their disease management regularly.
For the healthcare professionals, advantages of
a designated neurology infusion service include
continuity of patient care within the hospital,
regular and structured patient surveillance and
the ability to administer other neurology thera-
pies, such as intravenous corticosteroids and im-
mune globulins, within the same facility.

There are a number of practical, clinical
and financial issues that need to be factored into
the planning stage of setting up an MS infusion
centre. An accurate estimate of the anticipat-
ed number of RRMS and PPMS patients who
will use the centre is crucial in determining the
necessary space, staff, equipment and other re-
sources required. Provision must also be made
for: infusion chairs (beds are not required); infu-
sion pumps and stands; refrigeration and patient
comforts (such as a TV, wifi internet, magazines
or educational materials). In terms of where the
drugs will be administered, space is needed for
patient pre-assessment, administration and sub-
sequent patient surveillance. Required resources
can be determined, in part, by the particular med-
ication characteristics being administered. Data
from clinical trials can assist in the anticipation
of the resources required for each drug. Factors
to consider include the method of administra-
tion; observation period; anticipated frequency
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and characteristics of adverse events; rate and
severity of hypersensitivity reactions; and rou-
tine monitoring requirements. Simple systems
should be implemented (even phone call and/
or short message to remind the patient of an ap-
pointment) in order to help avoid unnecessary
and costly cancellations.

Once the MS infusion centre is established
there are a number of ongoing services and com-
munications needed to be considered. From a pa-
tient’s point of view, regular feedback about their
treatment satisfaction and experience should be
sought from the users regarding the services at
the centre.

The present study has some limitations. The
number of surveyed patients was relatively small
and from one and the only centre which gives IV
treatment for MS. Nevertheless, it included all of
the patients with MS who were receiving intra-
venous treatment at that moment. Secondly, this
study is cross-sectional showing only one point
in time, but continuing prospective, longitudinal
investigation should most probably give a better
insight into the aim of similar research. Finally,
we did not investigate the drug safety awareness
among all MS patients; this may be an objective
for our next research.

CONCLUSION

Our study has shown that MS patients
were being switched to IV DMT in an average
of 6 years after diagnosis mainly due to active
disease (relapses). Our patients reported high
satisfaction level from the current conditions
where IV infusion is administered, and proposed
few management strategies that might improve
the patient’s treatment satisfaction. With careful
planning and a review of existing resources, it
is anticipated that the establishment of a special
MS infusion centre might potentially enhance
the overall IV treatment experience of MS pa-
tients, especially those with more severe forms
of the disease. The study also showed well estab-
lished clinical PV practice and high PV aware-
ness among MS patients.
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Pe3ume

CTPATEI'M 3A 3I'OJIEMYBAIGE HA 3AJ1I0BOJICTBOTO Ol MTHTPABEHCKU TPETMAH
N CBECHOCTA 3A BE3BE/JTHOCT HA JIEKOBUTE KAJ HAIIMEHTUTE CO MVYJITUILIA
CKJIEPO3A BO MAKEJTOHHUJA

HBan Bapo6os', Jacmuna KopyHnocka', Banentuna BoneBcka', Anexcangap CMokoBcku®

! VHHMBep3uTeTCKA KIIMHKKA 32 HEBpoJIorHja, MeauiHcku Gakyntet, Yauep3uteT ,,CB. Kupuin u Meronuj®,
Crkonje, PenyOnuka Makenonuja

2 Pour Maxkenonuja JJOOEJI Cromje, Peny6nrka Makenonuja

Hctopuja: Tpermanot Ha mynTuiuia ckiepo3a (MC) Hema 1en caMo Jia ja MIpeBeHnpa cTamkara
Ha peyarcy TyKy W Ja ja 3a0aBW MporpecHjara Ha HHBATUAWTETOT Kaj manueHTuTe. MOHOKIIOHATHUTE
aHTHTENa [TPEeTCTaByBaaT HOBa Kilaca JIEKOBH, KOM Ce aIMIHHUCTpHpaar npexy naTpasencka (MB) nadysuja.
3a10BOJICTBOTO O] TPETMAHOT M MHIMJICHIIATa Ha HeCaKaHH PEaKIMH Of] ICKOBUTE BJIMjaaT BP3 KOMITIHAjaHcaTa
Ha MalMeHTHTE, IITO € OJf CYIITHHCKO 3HauCHe 3a MOCTUTHYBAmE HA HAjao0ap TEpamucKd HCXOl Kaj
NAIMECHTHUTE W, UCTOBPEMEHO, TPETMAHOT J1a OuJie eprkaceH BO OIHOC Ha TPOLIOKOT. Harrata npuMapHa
e Oelile Jia ce MPOIEHH CTENIEHOT Ha 33JI0BOJICTBO OJ1 HHTPABEHCKHOT TPETMaH Kaj naruenTure co MC.

MeTtoau: berie m3roTBeH craHmapeH MpamraiHiK, Koj ce cocroerie o 20 mparmrama BO BPCKa €O
OoJiecta Ha MaIMEHTHTE, 337J0BOJICTBOTO o B-TpeTMaHOT M cBecHOcTa 3a 06e30eMHoCTa Ha JICKOBHTE.
AHaHI/I3I/IpaHI/ITe nmoaaTrouu o Y4€CHHUIIUTE Oea MMPE3CHTUPAaHN BO IIPOLICHTH.

PesynraTtu. Bo ucrpaxyBamero Oea BkiydeHH BKymHO 13 mamuentu co MC, 100 % ox cure
MAI[MEHTH IIITO BO MOMEHTOT Oea Ha MIB-tpeTman, Ha cpenHa Bo3pacT on 35 rogunu. 54 % on HUB UMaJe
penancHo-pemutenTHa MC, noneka 46% umare cekyHaapHo nporpecusHa MC. Hajuectu cumntomu npen
NOCTaByBambhe Ha JIUjarHosarta Owie: TpHewe Kaj 46 % u BrouaHerocT Kaj 31% ox manuenture. 70% of
narueHTuTe Oea 3a10BOJIHH, a rak, 23% He Oea 3a/I0BOJIHU O] YCIIOBUTE BO KOM MOMEHTAJIHO ja MpUMaaT
UB-tepamnuja, Koja BO mpocek Tpae 1Ba yaca. JJoOpo BocrmocTaBeHara MpakTUka Ha (hapMaKOBHTHIIAHIIA
ja 3roneMuina uH(GOpMHUpAHOCTa HA MAIMEHTHTE, Koja Oemle npukaxkana npeky 100 % mpujaByBame Ha
HECaKaHUTE PEAKIUH O]l JICKOBU BO MHHATOTO.

3akay4ok. Kaj nauuenture co MC Gerie mokakaH BUCOK CTEIIEH Ha 330BOJICTBO O MOMECHTAITHUTE
yCIIOBH BO Ko npumMaar MIB-Tepanuja 1 BUCOKa CBECHOCT 3a IIPHjaByBamk-e HECAKAHU PEAKIINH Of JIEKOBHTE.
[pennoror ox crpana Ha nmauueHTutre co MC 3a ¢popMmupame neHTap 3a HHPY3Hja, Kako CTpaTeryja,
3HAUYUTETTHO O ro 3roJIeMHJI0 HUBHOTO TPETMAHCKO 3a/I0BOJICTBO, KAKO W KOMILIMjaHCaTa.

Kay4unu 360poBu: MynTHILIA CKIEpO3a, HHBAJTHIUTET, TPETMAHU KO TO MOTU(HUIIMPAAT TEKOT Ha
OomecTa, HHTPABEHCKH, 3aJJ0BOJICTBO, CBECHOCT 3a 0€30€THOCT Ha JICKOBH.
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