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Background
Multiple Sclerosis (MS) is a chronic inflamma-
tory demyelinating and neurodegenerative dis-
ease of the central nervous system. Due to the 
extent of the brain damage brought by this dis-
ease, MS is considered as one of the most com-
mon disability-causing disorders among adults.1 
Although this disease generally affects young 
adults, the symptoms of MS may start even before 
the age of 16 years.2 Of those patients with early 
MS, over half will require support in walking 
15 years after disease onset.3 The reasons behind 
the gender differences in MS risk are not fully 
understood; however, the prevalence in women is 
two to three times higher than in men, with this 
ratio increasing over the past decades.4

Critical to the management of MS is identifying 
its clinical forms: relapsing-remitting MS 
(RRMS), primary progressive MS (PPMS), and 
secondary progressive MS (SPMS).5 Among 

these subtypes, RRMS is the most prevalent, con-
sisting of approximately 85% of MS patients at 
the time of diagnosis.6

Over the past decades, several disease-modifying 
therapies (DMTs) have been approved for the 
management of MS. Based on numerous clinical 
trials, DMTs help slow down disability progres-
sion and delay the occurrence of relapse.7,8 Several 
DMTs have become the standard treatment for 
the management of RRMS although the benefit–
risk varies with each DMT, dependent on the 
mode of action on the immune system. Established 
DMTs have shown efficacy in delaying MS pro-
gression, but patient adherence may be poor due 
to unfavorable modes of administration or side 
effects, and efficacy differs greatly amongst the 
available treatments. New and emerging DMTs, 
such as alemtuzumab, are highly efficacious, and 
require less frequent administration, offering bet-
ter treatment adherence and patient outcomes.8
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In this article, a group of experts in MS care from 
five countries in the Gulf region shared their 
insights based on clinical data and treatment 
experience on the use of alemtuzumab therapy 
and identification of the suitable patient profile 
that can maximize the drug’s therapeutic 
benefits.

Methods
This review article is based on pre-selected 
English-language clinical trials identified through 
a systematic literature search of Google Scholar, 
Karger, Medline, and PubMed. Search keywords 
used include ‘multiple sclerosis’, ‘relapsing-
remitting MS’, ‘alemtuzumab’, ‘active disease’ 
‘disease modifying therapy’, ‘Middle East’ and 
‘Gulf’. In addition, the key discussions of the 
esteemed members of the 2nd Lemtrada Gulf 
Advisory Board held in Dubai, United Arab 
Emirates (UAE) on 28 September 2018 were 
incorporated as expert opinions on the use of 
alemtuzumab in the region. The statements pre-
sented in this article reflect the advisors’ collective 
analysis, evaluation, and opinion on the issues 
surrounding alemtuzumab use. The consensus 
recommendations were formed by a panel of 
regional MS experts and an international MS 
expert with experience on alemtuzumab use dur-
ing the advisory board discussions and delibera-
tions, then subsequently drafted and peer-reviewed 
by the authors.

RRMS treatment with high efficacy DMTs
Over the past decade, the development of DMTs 
has been responsible for more effective manage-
ment of RRMS.9 However, each currently avail-
able DMT has its unique mechanism of action, 
triggering different immune responses.10 Based 
on the available efficacy data of pivotal clinical tri-
als, the expert panel considered Alemtuzumab, 
Natalizumab, Ocrelizumab, Fingolimod, and 
Cladribine as high-efficacy DMTs, with varying 
efficacy and safety profiles.

The proposed mechanism of action and adminis-
tration of these high efficacy DMTs are summa-
rized in Table 1.

Treatment guidelines in the use of DMTs
International clinical practice guidelines support 
the use of DMTs for the management of MS.

Initiating treatment with DMTs in naïve RRMS 
patients
The guidelines below recommend the use of 
DMTs for patients with highly active RRMS, 
which is defined as the occurrence of two disa-
bling relapses in the preceding year.18

 • The 2018 National Institute for Health and 
Care Excellence (NICE) guidelines recom-
mend the use of DMTs including alemtu-
zumab, ocrelizumab, cladribine, and 
natalizumab, as first- line treatments of 
highly active RRMS.18

 • The American Academy of Neurology 
(AAN) supports the use of alemtuzumab, 
fingolimod, or natalizumab for patients 
with highly active MS. Natalizumab use in 
MS patients with seropositivity for John 
Cunningham virus (JCV) was recom-
mended only with antibody indexes <0.9 
and a reasonable chance of benefit over the 
serious risk of progressive multifocal leu-
koencephalopathy (PML).19

 • Both the European Committee of 
Treatment and Research in Multiple 
Sclerosis (ECTRIMS) and the European 
Academy of Neurology (EAN) recommend 
cladribine, natalizumab, ocrelizumab, and 
alemtuzumab among those drugs for highly 
active disease. In terms of use in female 
patients of childbearing age and highly 
active disease, alemtuzumab can be consid-
ered after a strict 4-month interval from the 
last infusion date until conception.20

 • The Middle East North Africa Committee 
for Treatment and Research in Multiple 
Sclerosis (MENACTRIMS) recommend 
fingolimod, cladribine, natalizumab, ocreli-
zumab, or alemtuzumab in patients with 
aggressive or highly active disease.21

Switching DMT: Recommendations
Before switching between DMTs, several factors 
require the clinician’s consideration. Some of 
these switching considerations are patient- and 
disease-related, such as the age of the patient, 
duration and severity of the disease, disability sta-
tus, compliance, and family planning.22 Therapy-
related factors such as efficacy, safety, monitoring 
burden, and cost are also important considera-
tions. The AAN provided switching therapy 
guidelines in which clinicians are encouraged to 
evaluate the degree of the disease activity, patient 
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adherence, adverse events, and mechanism of 
action of DMTs whenever switching between 
therapies.19 Another factor that necessitates treat-
ment consideration is the risk of progressive mul-
tifocal leukoencephalopathy, which is estimated 
higher at >4 per 1000 with overall natalizumab 
use.23 Rare cases of PML were reported with the 
use of fingolimod.24 B-cell depleting therapies 
and alemtuzumab are considered potential 
options. Although several safety reports on the 
use of rituximab in MS patients indicated no sig-
nificant risk of PML,25–27 there are other studies 
that reported PML cases in patients with lym-
phoma, rheumatic arthritis (RA), or concurrent 
chemotherapeutic agents, all of which are known 
risk factors for this opportunistic infection.28,29

Based on the accumulative data of rituximab use 
in MS and other immunological/hematological 
disorders, ocrelizumab may have a similar poten-
tials risk, although more long-term data is 
needed.16 One case of de novo PML was reported 
with the use of ocrelizumab in MS patients.30 
However, the contributing factors (confounders) 
reported by the physician were the patient’s age 
(78) with potential immunosenescence, and low 

absolute lymphocyte count (ALC) prior to treat-
ment with ocrelizumab.30 Thus, it is too early to 
comment on any potentials increase in PML risk 
at this stage.31

Given the PML risk and JCV seropositivity, AAN 
guidelines recommend alternative DMTs with 
lower PML risk.19 Moreover, MENACTRIMS 
recommendation for JCV seropositive patients 
(index >1.5) on natalizumab for more than 
2 years, is to consider the change of therapy to 
other DMTs, which may include fingolimod, 
alemtuzumab, rituximab, or ocrelizumab.21

Gaps in MS treatment

Global outlook
Even with the wide variety of current DMTs, 
gaps in management abound in the MS therapeu-
tic landscape. These gaps arise from the unmet 
needs of patients and their caregivers: emotional 
support, need for information, symptomatic 
treatment, assessment, and recognition of invisi-
ble MS symptoms (cognitive deficits, fatigue, 
etc.) and addressing quality of life issues.

Table 1. List of high-efficacy DMTs.

Agent Mechanism of action Administration form and recommended dose

Natalizumab A humanized monoclonal antibody directed 
against VLA4-integrin, decreasing the migration 
of immune cells across the blood-brain barrier 
into the central nervous system.11

IV infusion: 300 mg/15 ml (20 mg/ml) solution in a single-
dose vial for dilution prior to infusion every 4 weeks.11

Fingolimod Metabolized to activate sphingosine 1-phosphate 
receptor modulator that binds to sphingosine 
1-phosphate receptors 1,3,4 and 5 regulating 
lymphocyte egress from lymphoid tissues into the 
circulation.12,13

Oral administration: 0.5 mg once daily taken with or 
without food, indicated in adults and children
10 years of age and older. First dose monitoring required 
for at least 6 h with hourly pulse and blood pressure 
measurement to manage bradycardia.12

Alemtuzumab A humanized monoclonal antibody that targets 
the CD52 surface protein on all B and T-cells.14

IV infusion over 2 treatment courses (12 mg/day 
on 5 consecutive days, 12 mg/day on 3 consecutive 
days,12 months later).14

Ocrelizumab A humanized immunoglobulin G1 anti-CD20 
antibody targeting mature B lymphocytes.15

IV infusion: 600 mg/10 ml (30 mg/ml) as a divided initial 
dose separated by 2 weeks, followed by 600 mg every 
6 months.15

Cladribine Synthetic deoxyadenosine analog prodrug, that 
acts in T and B lymphocytes by interacting with 
cell division resulting in discontinuous depletion 
of T and B cells.16,17

Oral route: the cumulative dose is 3.5 mg/kg body weight 
over 2 years or 1.75 mg/kg per year. Each treatment 
week consists of 4 or 5 days on which a patient receives 
10 mg or 20 mg (one or two tablets) as a single daily dose, 
depending on body weight.16

DMT, disease-modifying therapy; IV, intravenous.
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The psychological impact due to MS results in 
long-term emotional stress for patients, who gen-
erally do not communicate this problem to their 
doctors. Similarly, caregivers of patients also 
experience psychological stress brought about by 
the demands of the long-term care of MS 
patients.32

Effective communication between the physician 
and the patients, with the caregivers, about the 
complexities of MS is therefore crucial in improv-
ing disease awareness and access to available 
treatment.33

To date, current therapies have been able to halt 
or delay the disease progression of MS, but cura-
tive treatment is still unavailable. Studies to 
understand neuroprotection or inhibition of the 
neurogenerative effects of the disease, which may 
prolong remission and prevent disability, have 
not been fully implemented.32

Finally, most routine clinical assessments of MS 
patients do not capture the status of a patient’s 
quality of life, which greatly impacts treatment 
adherence and outcomes. Therefore, there is a 
need for health care providers to address this aspect 
of the disease through promotion of emotional 
support, self-efficacy, and skills development.34

Barriers to optimal care: the Gulf experience
The global problem in MS care is trickling down 
to the regional level, which is reflected by the 
issues faced by patients and health care profes-
sionals in various regions. Health care systems, 
increasing disease prevalence, cultural factors, 
and others are some of the barriers to optimal 
care specific to the Gulf region.

Health care system in the Gulf region. Over the 
last decade, the number of neurologists in the 
Gulf countries has increased, with an average of 
1.2 per 100,000 population. However, there is a 
significant demand for neurologists with MS 
expertise along with multi-disciplinary MS clinics 
since only a few of these dedicated clinics are 
operating in the Gulf countries. In terms of acces-
sibility, patients in all Gulf countries have access 
to DMTs as most countries adopt either the 
United States (US) Food and Drug Administra-
tion (FDA) or European Medicines Agency 
(EMA) guidelines to hasten the approval of local 
authorities in getting newly approved DMTs to 

clinics. Although healthcare infrastructure has 
improved in the region, patients do not immedi-
ately consult medical help during the early stages 
of the disease. Delay in magnetic resonance imag-
ing (MRI) appointments may take months in 
some government hospitals due to the increased 
number of cases and low numbers of MRI 
machines available.35

The burden of increasing prevalence of MS 
cases. Throughout the years, the incidence of MS 
cases has increased in the Gulf countries. UAE, 
Qatar, and Kuwait are considered countries with a 
high frequency of MS cases, while Saudi and 
Oman have the lowest frequency. In UAE, the 
prevalence of MS in 2007 was 54.77/100,000 
[95% confidence interval (95% CI) = 46.99–
62.55], the mean age of onset was 26.66 ± 6.6 years 
with 76.9% diagnosed with RRMS.36 The preva-
lence in the Kingdom of Saudi Arabia (KSA) was 
7.70/100,000 population in 2015, with a median 
age of 32.37 Qatar’s prevalence is 64.57/100,000 
(95% CI = 58.31–70.37),38 with 58% of cases 
diagnosed with RRMS.39 In Kuwait, MS preva-
lence has increased 1.6 times from 85.05/100,000 
(95% CI = 82.80–87.04) in 2013 to 104.88 per 
100,000 persons (95% CI: 89.5–121.9) in 
2015.40,41 In the Omani population, the preva-
lence of MS was much lower, at 4/100,000 
between 1990 and 2000, mean age at disease onset 
was 27, and 23 out of 30 patients with RRMS.42,43

Cultural factors such as contiguous marriage and 
isolated cultures could be contributors to the 
increased incidence and prevalence of MS in the 
Gulf.

Economic burden. According to a study con-
ducted at Mafraq Hospital (UAE), the average 
insurance cost covered by the Abu Dhabi Health-
care Services (SEHA) for an MS patient is Dh110, 
000 (US$ 29,947) per year.44 In a recently pub-
lished study in Kuwait using the national registry, 
the average annual cost per MS patient has 
increased from US $10,271 in 2011 to US 
$17,296 in 2015. The use of disease-modifying 
therapies was the main driver of costs reaching 
89.9% in 2015.45 Even with standard health 
insurance, the economic burden of MS may be 
challenging for a number of patients. The finan-
cial burden transcends beyond the direct cost of 
treatment, inclusive of production costs due to 
sick days at work and the hours of care spent by 
caregivers and family members.46
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Insurance reimbursement. Aside from treatment 
costs, the issue of adequate reimbursement for 
new MS treatments may be problematic for some 
patients. Educating the government and agencies 
responsible for providing access to care is crucial 
to provide wider reimbursement for treatments.47

Patient education and communication with health 
care professionals. Active involvement between 
patients and health care professionals (HCPs) is 
essential to support treatment adherence. Often, 
physicians may undervalue the repercussions of 
poor patient adherence to current therapies, and 
may not have fully understood this type of patient 
behavior. Therefore, sufficient information and 
emotional support from physicians and other 
stakeholders are immediate needs to support 
optimal management of this complex disease.47

More therapeutic options. Current DMTs have 
shown clear benefits to reduce disability progres-
sion and the rate of MS relapses. However, these 
therapies fall short in achieving relapse-free lives. 
There remains the unmet need for treatments 
that balance high efficacy with lower risks while 
supporting compliance through favorable routes 
of drug administration.47

Alemtuzumab: T and B cell depleting 
therapy for RRMS
Alemtuzumab is a humanized monoclonal anti-
body against the cell surface protein CD52, which 
causes depletion of T and B lymphocytes via anti-
body-dependent cytolysis and complement-
dependent cytolysis. Repopulation of lymphocytes 
subsequently follows depletion with B lympho-
cyte counts returning to baseline by 6 months and 
T cells in 12 months post treatment. The thera-
peutic effect of alemtuzumab is derived from this 
unique mechanism of action, which results in 
protection from further MS-type autoimmunity 
by allowing lymphocyte repopulation in a new 
environment; for example, the presence of a rela-
tive increase in regulatory T cells. Originally 
developed as a leukemia therapy, alemtuzumab 
was licensed by the EMA in 2013 as a therapy for 
RRMS. It was approved by the FDA in 2014 for 
use in patients with RRMS who have demon-
strated inadequate response to two or more MS 
drug therapies.48

The efficacy and safety of alemtuzumab in 
patients with RRMS were investigated in two 

phase III core studies: The Comparison of Alem-
tuzumab and Rebif® Efficacy in Multiple Sclerosis 
(CARE-MS) I and II studies. The first trial 
(CARE-1) included treatment naïve patients 
whereas the second study enrolled patients with 
inadequate response to prior MS treatment. A 
5-year follow-up analysis of these trials was also 
conducted – the TOPAZ study – which strength-
ened the clinical evidence on the efficacy and 
safety of this high efficacy drug.

Efficacy outcomes
The CARE MS I trial is a 2-year randomized con-
trolled study that demonstrated alemtuzumab’s 
efficacy with a 54.9% risk reduction and annual-
ized relapse rates (ARR) of 0.16 on clinical relapse 
versus IFN β 1a in patients with active disease.49 
Further investigation with the randomized trial 
CARE MS II confirmed higher efficacy with a risk 
reduction on relapse rate of 49.4% and ARR of 
0.28.50 This study also showed a significant 
reduction in disability progression, which was 
later confirmed in the follow-up study, the 
TOPAZ trial. Here, stability and disability 
improvement in more than 70% of patients for 
over 7 years was shown51 Moreover, the MRI-
data showed alemtuzumab’s distinctiveness in 
slowing brain volume loss over 7 years to the level 
of healthy controls, while re-treatment rates with 
a third course of alemtuzumab were low (52% for 
CARE MS I, 47% for CARE MS II), which trans-
late to disability and economic benefits for the 
patients.51

Safety profile
As with every MS drug, alemtuzumab demon-
strates unique side effects that would require 
active risk management.

Adverse events. In the clinical studies, several 
adverse events (AEs) were described: infusion-
associated reactions, infections, autoimmune AEs 
such as idiopathic thrombocytopenic purpura 
(ITP), thyroid disorders, and nephropathies.49 
The most common AEs in alemtuzumab trials 
were infusion-associated reactions (IARs), such 
as headache, rash, nausea, and pyrexia, which 
range from mild to moderate.52 The incidence of 
IARs showed a decrease with succeeding courses 
of alemtuzumab: 85%, 69%, 65%, 63%, and 
46%, respectively in the CARE MS studies.52 The 
incidence of infections, evidently highest in the 
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first treatment, decreased subsequently from 
56.1% in the first year to 35.5% in the sixth year 
for CARE MS I.52 At year 2, thyroid disorders 
occurred with a cumulative incidence of 16%, all 
of which were managed conventionally, except for 
two patients who underwent for either thyroidec-
tomy or radioiodine treatment.50 In the follow-up 
study, the reported incidence of infections 
declined from 63.32% at year 1 to 43.4% in the 
sixth year.52 The predictability of these adverse 
events from happening with alemtuzumab use 
enables appropriate monitoring of the risks as 
well as proper and timely clinical management of 
these conditions.50 The availability of long-term 
safety data demonstrate consistent safety and tol-
erability profile, with a monitoring program that 
allows for early detection and management of sec-
ondary autoimmune events.

Cardiovascular effects. On 16 January 2020, the 
EMA updated the recommendation on the use of 
alemtuzumab to patients with highly active RRMS 
who had a suboptimal response to at least one 
DMT treatment or when the disease is rapidly 
evolving.53 This recommendation is based on 
reported rare but serious side effects on alemtu-
zumab use, such as vascular (cardiac and cerebral) 
disorders that can occur within few days of alemtu-
zumab infusion (myocardial ischaemia, myocardial 
infarction, cerebral haemorrhage, cervicocephalic 
arterial dissection, pulmonary alveolar haemor-
rhage). These vascular events are now listed as con-
traindications to the use of alemtuzumab.

To reduce the risk, EMA recommended that 
baseline electrocardiogram (ECG) should be per-
formed prior to the infusion. Patients with clinical 
symptoms suggesting the development of a seri-
ous AE temporarily associated with the infusion 
should be closely monitored until complete reso-
lution of the symptoms.53

Recent studies also reported cardiovascular risks 
in the use of alemtuzumab. One such complica-
tion is intracranial hemorrhage in patients with 
RRMS.54 Other complications include ischaemic 
or hemorrhagic stroke and cervical arterial dis-
section, regarding which the FDA issued a warn-
ing in 2018 after 13 cases emerged with 
alemtuzumab use.55 This finding was also sup-
ported by a study from 2016 to 2017, with five 
cases of spontaneous intracranial haemorrhage 
identified in patients from four MS clinics in the 
US. Researchers hypothesized that hypertension 

may be the causative factor for this condition. 
Patients with 20% or more increase in systolic 
blood pressure may be at risk of intracranial 
bleeding; therefore, intensive screening is crucial 
before undergoing infusion with alemtuzumab.54

Infections. With the use of alemtuzumab, infec-
tions caused by herpes simplex virus, herpes zos-
ter, and mycetes, are common and frequent 
occurrences. In the CAMMS223 trial, 66% of 
patients on alemtuzumab 12 mg had infections 
versus 47% of patients on IFN β 1a.56 CARE MS I 
and II studies showed 67% versus 45%, and 77% 
versus 66%, respectively.49,50 Although infections 
are slightly higher with alemtuzumab groups, 
these cases range from mild to moderate in sever-
ity, with a subsequent decrease seen after the first 
year of treatment.57 Increased incidence of herpes 
virus infections in clinical trials with alemtu-
zumab warrants prophylactic treatment with an 
oral anti-herpes agent and testing for anti-VZV 
antibodies as part of infection risk management.14 
Administration of live vaccines is not recom-
mended since effects are yet to be further investi-
gated.14 In MS, listeria meningitis was also 
reported in several cases with alemtuzumab 
24 mg,57–59 such as single cases of cerebral nocar-
diosis,60 and Nocardia beijingesis.58 In two pivotal 
studies, one case was reported in the CAMMS223 
study,56 and two cases in another study.59 Dietary 
restriction of food such as unpasteurized milk and 
raw milk, a month before treatment with alemtu-
zumab was recommended to reduce the infection 
risk among patients.14

Autoimmunity. Increased risk of developing auto-
immune diseases, specifically thyroid disease 
(hyperthyroidism, Graves’ disease, and thyroid-
itis ) was seen at 6–60 months from the end of 
infusion cycle in clinical studies.49,50 There were 
29.6% of patients with thyroid disorders in 
phase III clinical studies,49,50 and, in CAMM223, 
39% and 29% were reported with alemtuzumab 
12 mg and in 24 mg, respectively.56 Due to the 
frequency of thyroid disorders, there is a recom-
mendation that thyroid function tests be con-
ducted before treatment, and every 3 months 
during treatment.14 Clinical trials also reported a 
2% overall incidence of ITP.49,50 Six patients 
were reported to have ITP in the CAMMS223 
trial, with one death caused by intracranial hem-
orrhage.56 Thus, a complete blood count is 
required during treatment, and up to 48 months 
after the last infusion.14
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Malignancy. Malignancies were reported with 
alemtuzumab, but the incidence is not high. The 
onset of malignancies (breast, lymphoma, and cer-
vical cancer) were observed in the CAMMS223 
trial, within 22–64 months after a year of infusion.56 
In clinical studies, 0.5% and 0.6% malignancies 
were seen in alemtuzumab 12 mg patients com-
pared with 0% and 1.5% in the IFN β 1a group.49,50

Disseminated necrotizing leukoencephalopathy. One 
reported case of disseminated necrotizing leukoen-
cephalopathy (DNL) was seen with alemtuzumab 
use in a patient of 14 years with active RRMS. 
DNL was confirmed after brain autopsy, suggest-
ing the development of the condition together with 
autoimmune hemolytic anemia and sepsis.61

Risk management plan. Reduction of risks in 
alemtuzumab use requires periodic monitoring. 
Laboratory tests, such as complete blood count 
with differential serum transaminases and serum 
creatinine levels, urinalysis and test of thyroid 
function, as well as clinical examination until at 
least after 48 months following the last treatment 
course, are needed to identify autoimmune disease 
at an early stage. At pre-infusion, patient education 
is crucial to encourage self-monitoring of autoim-
mune symptoms, to inform them of possible side 
effects such as IARs and infusion reactions, and, 
most importantly, to ensure commitment to moni-
toring until after 48 months. During infusion, con-
tinuous and frequent monitoring of heart rate, 
blood pressure, and overall clinical status of the 
patients should be conducted to detect and man-
age the cardiovascular risk associated with infu-
sion. A minimum of 2 h of observation of infusion 
reaction is required at the post-infusion stage, and 
platelet count should be obtained immediately 
after infusion on days 3 and 5 of the first infusion 
course, as well as immediately after infusion on 
Day 3 of any subsequent course. Referral to a 
hematologist is also recommended for proper 
management of AEs such as thrombocytopenia.14 
Strict monitoring is therefore advised to enable 
early detection of risks as well as patient compli-
ance to monitoring and risk management plan.49

Overcoming the challenges of alemtuzumab 
use in the Gulf region
Although alemtuzumab is highly efficacious, 
there are challenges in its use specific to the 
Middle Eastern primary health care setting. The 
group of experts acknowledged gaps in the use of 

this therapy, and provided their insights on how 
to surpass these challenges.

HCPs perception of alemtuzumab’s use
There is a need to change the perception of alem-
tuzumab as a last treatment option and instead 
position it as a drug of choice in a select group of 
patients with RRMS and highlight its advantage in 
optimizing patient outcomes and benefits of early 
use (see paragraph on choosing the right patient 
profile). This perception of alemtuzumab’s high 
efficacy was supported by an expert consensus 
study in the Gulf in which alemtuzumab was 
ranked highest for reducing overall disease activity 
in comparison to other DMDs (natalizumab, fin-
golimod, cladribine tablets, and ocrelizumab).62 
Leveraging on its efficacy, long-term use, and cost-
effectiveness are additional key benefits that can 
drive the use of alemtuzumab among physicians.

Misconceptions on safety
Neurologists in the Gulf region are apprehensive 
about the side effects of alemtuzumab owing to a 
lack of experience with the drug. It is crucial that 
they are informed in order that they understand 
what they can expect from the reported side 
effects, and how these can be well managed. 
Highlighting alemtuzumab’s long-term safety 
data, and risk/benefit profile can ease the con-
cerns of treatment-related risks. Although most 
general neurologists in the region treat MS 
patients, it is advised that patients requiring the 
use of alemtuzumab are referred to specialized 
MS clinics in order to discuss the updated serious 
adverse events, address patients’ concerns, and 
facilitate the vigorous monitoring aspects.

Monitoring burden
Blood and urine samples can be administered any-
where, but patients still face the burden of the 
monthly monitoring required for alemtuzumab for 
up to 4 years after the last infusion. To address this 
burden, setting up patient and HCP supporting 
programs to facilitate the monitoring are advised. 
Educating and informing patients and HCPs about 
the relevance and importance of this monitoring 
can improve effective diagnosis and early treat-
ment of any secondary autoimmunity. It can also 
avoid possible concerns that may arise about the 
drug, since frequent monitoring may imply a nega-
tive perception of alemtuzumab’s safety profile.
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Cost-effectiveness
Alemtuzumab is a highly active DMT that may 
change the course of RRMS over a long time. 
Favorable effects are seen on disability progres-
sion, improvement on brain volume loss (BVL) 
rate to the level of healthy controls, and relapse 
prevention. Its efficacy, in addition to low retreat-
ment and switch rates, contributes to the cost-
effectiveness of alemtuzumab in comparison with 
other DMTs. Cost analyses data from the Institute 
for Clinical and Economic Review (ICER) and 
NICE supports alemtuzumab’s value for money.

 • ICER reported that alemtuzumab 
“Dominates,” or is an option that is more 
effective and less costly compared with 
other therapies.63

 • NICE evaluated the total cost and incre-
mental cost of alemtuzumab at about half 
the cost and eight-fold lower as compared 
with other DMTs.63

Analysis of the annual acquisition cost of alemtu-
zumab concerning the dosage recommendations 
and net prices also strengthened its value proposi-
tion. In a span of 5 years, the cost of treatment 
with alemtuzumab is lowest at US$ 72,900, as 
compared with other DMTs, with a total cost 
ranging from US$ 115,550 to US$ 170,174.63

Selection of candidate patients for 
alemtuzumab
Although alemtuzumab demonstrated efficacy in 
RRMS, it may not be beneficial for every patient 
with MS due to safety concerns. Therefore, care-
ful consideration of suitable patient profiles is crit-
ical. Following the most recent recommendation 
on alemtuzumab by the EMA, the panel of experts 
further explored the patient profile appropriate for 
its use.53 Weighing the importance of clinical 
experience, the experts defined specific patient 
profiles eligible for alemtuzumab (Table 2).

Age at onset
Immune reconstitution therapy (IRT) is prefera-
ble to use for young patients, about 18–35 years of 
age. The baseline age of patients in the core clini-
cal studies is 32–50 years. Beyond this time dura-
tion, treatment efficacy will not be the same 
compared with the results of the studies.64,65 Most 
physicians tend not to use IRTs in older patients 

given the associated long-term safety. On the 
other hand, young patients tend to be prescribed 
IRTs either when naïve or after 1–2 prior DMTs.

Severity of disease
Understanding the severity of RRMS depends on 
the disease activity [presence or absence of 
relapses/magnetic resonance imagining (MRI) 
changes such as new T2 lesion/Gad-enhancing 
lesions] and the disease progression [3–6 months 
confirmed an increase in Expanded Disability 
Status Scale (EDSS) scores].6 For alemtuzumab, 
the panel of MS experts suggests that patients 
exhibiting early active disease with at least two 
relapses within 1 year can achieve the best results.

Pregnancy
There is reluctance amongst physicians to pre-
scribe this medication to women of childbearing 
age due to possible teratogenic effects.66 Based on 
the expert’s insight, natalizumab may be a good 
option in highly active patients who are consider-
ing pregnancy, given its potential use in active 
cases during pregnancy until the end of the sec-
ond trimester with minimal teratogenic effects. 
Similarly, alemtuzumab or cladribine may serve 
as potentials DMTs in highly active MS patients, 
who may consider postponing pregnancy until 
4 months after the second course of alemtuzumab 
or 6 months after the second course of cladribine. 
According to the ocrelizumab label, it is recom-
mended to wait for at least 1 year after the last 
infusion before planning a pregnancy. This may 
not be a practical option as there will be the 
chance of disease reactivation.

Analysis of pregnancy outcomes from three fol-
low-up trials in 193 alemtuzumab-treated female 
patients with RRMS showed no evidence of tera-
togenicity. Of the completed pregnancies, no 
congenital anomalies or birth defects were 
observed. There were 22% spontaneous abor-
tions and 1% stillbirths.67 Further studies on the 
safety and potential risks of alemtuzumab in preg-
nancy are also recommended.66

Treatment experience
Patients with inadequate response to previous 
treatments have demonstrated potential thera-
peutic benefit from alemtuzumab. CARE-MS II 
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is the only phase III trial to date, which examined 
patients who had breakthrough disease prior to 
the randomization of therapy.

Disease duration
Patients with short-disease duration may be more 
suitable for treatment as repair in the CNS is still 
effective and they have less likelihood of accumu-
lating disability. CARE-MS I study included 
patients with disease duration of 5 years or less 
and showed significant efficacy in reducing dis-
ease activity.

EDSS score
During treatment, alemtuzumab demonstrated a 
higher improvement in disability scores with 
patients presenting an EDSS score of ⩽3 to ⩽5 at 
baseline. Although the beneficial effect may 
extend to patients who are in the transitional 
phase, the likelihood of significant improvement 
in patients with a confirmed progressive course is 
low. Therefore, the experts suggest that patients 
with disability scores of 0–4 are appropriate for 
alemtuzumab therapy.

Cost
In the long run, alemtuzumab is more cost-effec-
tive compared with other DMTs when efficacy 
and duration of treatment are considered. 
However, the cost of the therapy upfront may be 
challenging for self-paying patients.

Monitoring burden
Monthly monitoring of blood and urine is man-
datory up to 4 years after the last infusion, to pick-
up and treat possible secondary autoimmune 
diseases early. Due to the regularity of alemtu-
zumab’s monitoring program, treatment adher-
ence and compliance should be high in patients 
who are prescribed this DMT.

JCV seropositivity
In cases where there is a need to switch therapies 
(such as natalizumab) due to the presence of JCV 
and consequent PML risk, several DMTs may 
serve as potentials options including alemtu-
zumab, with B-cell depleting therapies such as 
rituximab.68,69 Accordingly, it is crucial to check 
for any carryover of PML in JCV-positive patients 
by performing MRI of the brain and meticulous 
evaluation for early signs of PML prior to starting 
alemtuzumab.70

Real-world evidence on the use of alemtuzumab 
also supports the identification of characteristics 
suitable patients who would benefit most from this 
treatment. In a Kuwait study, young patients, with 
shorter duration of disease, mean EDSS score of 
3.9, and highly active disease, showed greater 
improvement with the use of alemtuzumab.71

Conclusion
Despite its high efficacy and well-known risk/
benefit profile, alemtuzumab is yet to be fully 

Table 2. Characteristics of patients suitable for alemtuzumab use.

Indicators Characteristic

Age Young (age 18–35 years)

Severity of the disease Highly active, early pickup of severe MS

Child-bearing potential 4 months after treatment with alemtuzumab

Treatment experience Treatment naïve with a highly active or rapidly evolving disease, early 
escalation from any other DMT

Disease duration Shorter, early onset

EDSS score 0–4

Cost Not for self-paid patients

Monitoring burden Compliant and adherent

EDSS, expanded disability status scale; DMT, disease modifying therapy; MS, multiple sclerosis.
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utilized in the Middle East for patients with 
RRMS. A patient profile identified carefully by 
experts in MS care provided key indicators that 
can help physicians develop an informed treat-
ment decision. The experts suggest that patients 
who are of a younger age, treatment naïve, with 
highly active disease and short disease duration, 
of child-bearing potential, and at high risk of 
developing disability can achieve better outcomes 
with alemtuzumab.
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