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The treatment options recommended 
by NICE for highly active relaps-

ing-remitting multiple sclerosis (MS) 
are daclizumab (when other treatments 
are not effective), fingolimod (in those 
with unchanged or increased relapses 
despite treatment with beta interferon), 
alemtuzumab and natalizumab.1 NICE 
now also recommends cladribine as 
an option for treating highly active MS 
in adults with rapidly evolving severe 
relapsing–remitting disease (defined 
as at least two relapses in the previous 
year and at least one T1 gadolinium- 
enhancing lesion at baseline MRI), 
or relapsing–remitting MS that has 
responded inadequately to treatment 
with disease-modifying therapy (ie one 
relapse in the previous year and MRI evi-
dence of disease activity).2

Dosage and monitoring
Cladribine is a nucleoside analogue of 
deoxyadenosine that undergoes intra-
cellular conversion to its active form, 
2-chloro deoxyadenosine triphosphate 
(Cd-ATP), which promotes apoptosis. 
This conversion is very efficient in lym-
phocytes, in which Cd-ATP accumulates, 
leading to selective depletion of T and B 
cells and an immunosuppressant action. 
 Cladribine has been available as an 
intravenous infusion for the treatment of 
leukaemia (marketed as Leustat) since 

the 1990s; it is now also licensed as an 
oral tablet formulation (as Mavenclad) 
for the treatment of adults with highly 
active relapsing MS, as defined by clini-
cal or imaging features. The total recom-
mended cumulative dose is 3.5mg/kg 
body weight over a period of two years, 
administered as one treatment course 
at a dose of 1.75mg/kg per year. Each 
course comprises two separate treat-
ment weeks at the start of the first and 
second months of the treatment year. 
Each treatment week consists of four or 
five days on which the patient receives a 
single dose of 10mg or 20mg depending 
on body weight (the summary of product 
characteristics provides full details3). 
When the second course is completed, 
no treatment is required in years three 
and four; further treatment beyond year 
four has not been studied.
 Lymphocyte count must be nor-
mal before initiating cladribine and at 
least 800 cells/mm³ before beginning 
treatment in the second year. Year 2 
treatment can be delayed for up to six 
months but, if the lymphocyte count 
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KEY POINTS

■  Cladribine (Mavenclad) is licensed for adults with highly active relapsing multiple 
sclerosis as defined by clinical or imaging features 

■  It is recommended by NICE for rapidly evolving severe relapsing–remitting MS, 
or relapsing–remitting MS that has responded inadequately to treatment with 
disease-modifying therapy

■  It works by selectively depleting T and B cells

■  It is administered orally over two, four- to five-day treatment weeks, repeated 
once after one year; no further treatment is required in years 3 and 4

■  In the pivotal CLARITY trial, cladribine reduced the annualised relapse rate by 
58% compared with placebo and reduced new lesion activity over two years; 
about 75% of patients were relapse-free after four years

■  Lymphopenia was very common

■  Cladribine costs £2047.24 per 10mg tablet. A complete course of treatment for 
an individual weighing 70–80kg (28 tablets) costs approximately £57,300
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has not recovered within this period, 
further treatment is contraindicated. 
Lymphocyte count should be monitored 
at two and six months after start of treat-
ment in each treatment year.
 There are several potentially clini-
cally significant interactions between 
cladribine and other drugs, including 
some that may cause additive myelo-
suppression or immunosuppression; full 
details are in the summary of product 
characteristics. The Mavenclad formu-
lation includes hydroxypropylbetadex, 
which may form a complex with other 
drugs and enhance their absorption. 
Concurrent administration of other oral 

medication should therefore be delayed 
by at least three hours.
 No studies have been carried out in 
patients aged over 65 years or those 
with impaired renal or hepatic function. 
The manufacturer recommends caution 
in older people and, while anticipat-
ing no dose adjustment for patients 
with mild renal or hepatic impairment, 
cladribine is not recommended for those 
with moderate or severe renal or hepatic 
impairment.

Efficacy
Evidence for cladribine in the treatment 
of highly active relapsing-remitting MS 

comes primarily from the CLARITY trial4 
and its extension study.5 This phase 3 
trial randomised patients to receive treat-
ment with cladribine 3.5mg/kg (n=433) or 
placebo (n=437), given as two courses in 
the first 48 weeks followed by two courses 
starting at week 48 and week 52. Some 
patients received a higher, unlicensed 
dose; their data are not reported here. 
The primary endpoint was the annualised 
relapse rate (ARR) at 96 weeks (defined 
as an increase of two points in at least 
one functional system of the Expanded 
Disability Status Scale (EDSS) or an 
increase of one point in at least two func-
tional systems, other than changes in 
bowel or bladder function or cognition, in 
the absence of fever, lasting for ≥24 hours 
and preceded by ≥30 days of clinical sta-
bility or improvement). Rescue with inter-
feron beta-1a was available after week 24.
 The mean age of randomised patients 
was 38–39 years and mean duration of 
MS was eight to nine years (range 0–42); 
one-quarter to one-third had previously 
received disease-modifying therapy. 
EDSS score was 2–4 in about 70% of 
patients (mean 2.8–2.9). About 30% 
of patients had gadolinium-enhancing 
T1-weighted lesions (mean number 0.8–
1.0) and the mean volume of T2-weighted 
lesions was approximately 14,000mm3.
 After 96 weeks, the ARR was signifi-
cantly lower among patients treated with 
cladribine 3.5mg/kg than with placebo 
(0.14 vs 0.33, p<0.001), equivalent to a 
58% reduction. Secondary endpoints are 
summarised in Table 1.
 In the blinded two-year extension 
study (n=806), placebo recipients were 
assigned to treatment with cladrib-
ine 3.5mg/kg and those who originally 
received cladribine were re-randomised 
to continue treatment or switch to pla-
cebo.5 About 75% of patients switched 
from cladribine to placebo remained 
relapse-free during the extension period; 
continuous treatment for four years was 
not superior to two years’ treatment with 
follow-up.

Adverse effects
Lymphocyte count decreased after each 
course of 3.5mg/kg cladribine treatment 
from a baseline median of 1900 cells/
mm3 to a median nadir of 1000 cells/

Endpoint Placebo 
(n=437)

Cladribine 
3.5mg/kg 
(n=433)

Statistics

Annualised relapse rate (primary 
endpoint)

0.33 0.14 RR 57.6 p<0.001

Relapse-free rate 61% 80% OR 2.53 (1.87–
3.43) p<0.001

Relapses by 96 weeks 1 25% 16% p<0.001

2 10% 3.0%

3 3.4% 1.2%

≥4 0.7% 0.2%

Received rescue therapy 6.2% 2.5% OR 0.40 (0.19–
0.81) p=0.01

Time to first relapse (15th centile) 4.6 months 13.4 months HR 0.44 (0.34–
0.58) p<0.001

Time to 3-month sustained increase 
in EDSS score (10th centile)

10.8 months 13.6 months HR 0.67 (0.48–
0.93) p=0.02

Patients without a 3-month 
sustained increase in EDSS score

79% 86% OR 1.55 (1.09–
2.22) p=0.02

Gadolinium-enhancing T1-weighted 
lesions (mean number)

0.91 0.12 86% reduction

Active T2-weighted lesions (mean 
number)

1.43 0.38 73% reduction

Combined unique lesions (mean 
number)

1.72 0.43 74% reduction 
p<0.001

EDSS = Expanded Disability Status Scale; RR = relative reduction; OR = odds ratio; HR hazard ratio

Table 1. Primary and secondary endpoints in the 96-week CLARITY trial4 
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mm3 at nine weeks (5th–95th centiles: 
490–2050) and 800 cells/mm3 at 60 
weeks (370–1480). The median reduc-
tions from baseline were 36% at the end 
of year one and 44% at the end of year 
two. The overall frequency of lympho-
cytopenia was 22% (vs 2% with placebo).4

 Headache was more frequent with 
cladribine than placebo in the CLARITY 
trial (24% vs 17%); other common 
adverse effects were nasopharyngitis, 
upper respiratory tract infection and nau-
sea. In all clinical trials, the incidence of 
opportunistic infections was similar to 
that with placebo except for herpes zos-
ter (0.83 events per patient-year vs 0.20 
with placebo).6 The incidence of malig-
nancy in trials of cladribine was greater 
than with placebo6 but no different from 

other disease-modifying therapies.7
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