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Original Research Paper

The efficacy of cladribine tablets in CIS patients

retrospectively assigned the diagnosis of MS

using modern criteria: Results from the

ORACLE-MS study

Mark S Freedman, Thomas P Leist, Giancarlo Comi, Bruce AC Cree, Patricia K Coyle,

Hans-Peter Hartung, Patrick Vermersch, Doris Damian and Fernando Dangond

Abstract

Background: Multiple sclerosis (MS) diagnostic criteria have changed since the ORACLE-MS study

was conducted; 223 of 616 patients (36.2%) would have met the diagnosis of MS vs clinically isolated

syndrome (CIS) using the newer criteria.

Objective: The objective of this paper is to assess the effect of cladribine tablets in patients with a first

clinical demyelinating attack fulfilling newer criteria (McDonald 2010) for MS vs CIS.

Methods: A post hoc analysis for subgroups of patients retrospectively classified as fulfilling or not

fulfilling newer criteria at the first clinical demyelinating attack was conducted.

Results: Cladribine tablets 3.5 mg/kg (n¼ 68) reduced the risk of next attack or three-month confirmed

Expanded Disability Status Scale (EDSS) worsening by 74% vs placebo (n¼ 72); p¼ 0.0009 in patients

meeting newer criteria for MS at baseline. Cladribine tablets 5.25 mg/kg (n¼ 83) reduced the risk of next

attack or three-month confirmed EDSS worsening by 37%, but nominal significance was not reached

(p¼ 0.14). In patients who were still CIS after applying newer criteria, cladribine tablets 3.5 mg/kg

(n¼ 138) reduced the risk of conversion to clinically definite multiple sclerosis (CDMS) by 63% vs

placebo (n¼ 134); p¼ 0.0003. Cladribine tablets 5.25 mg/kg (n¼ 121) reduced the risk of conversion by

75% vs placebo (n¼ 134); p< 0.0001.

Conclusions: Regardless of the criteria used to define CIS or MS, 3.5 mg/kg cladribine tablets are

effective in patients with a first clinical demyelinating attack.

ClinicalTrials.gov registration: The ORACLE-MS study (NCT00725985).

Keywords: Cladribine tablets, clinically isolated syndrome, conversion to clinically definite multiple

sclerosis, early multiple sclerosis, efficacy, McDonald 2010 criteria

Date received: 27 April 2017; accepted: 7 August 2017

Introduction

Cladribine is a deoxyadenosine analogue prodrug

which depletes lymphocytes through a preferential

effect based on their kinase-to-phosphatase enzyme

profile, producing discontinuous reductions in T and

B cells with relatively minor and transient effects on

innate immune cell types.1,2 In June 2017 the

European Medicines Agency’s Committee for

Medicinal Products for Human Use recommended

granting marketing approval of cladribine tablets

for relapsing forms of multiple sclerosis (MS). The

oral cladribine for early multiple sclerosis

(ORACLE-MS) clinical trial evaluated the efficacy

of cladribine tablets in patients with clinically

isolated syndrome (CIS) who were at high risk of

conversion to clinically definite multiple sclerosis

(CDMS) based on the Poser diagnostic criteria, i.e.

experiencing a second clinical attack.3�5 Treatment

with cladribine tablets 3.5 and 5.25 mg/kg signifi-

cantly delayed conversion to CDMS (defined by
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either a second attack or an increase in Expanded

Disability Status Scale (EDSS) score confirmed

over at least three months) with lower proportions

converting compared to placebo (13% (27/206) for

cladribine tablets 3.5 mg/kg, 15% (30/204) for cla-

dribine tablets 5.25 mg/kg, and 34% (71/206) for pla-

cebo).3 Treatment with cladribine tablets 3.5 mg/kg

was associated with a 67% reduction in risk of con-

version to CDMS vs placebo (hazard ratio (HR)

0.33, 95% confidence interval (CI) 0.21�0.51;

p< 0.0001), and treatment with cladribine tablets

5.25 mg/kg was associated with a 62% reduction in

risk of conversion to CDMS vs placebo; (HR 0.38,

95% CI 0.25�0.58; p< 0.0001). Cladribine tablets

3.5 mg/kg and 5.25 mg/kg also significantly delayed

conversion to MS (according to the McDonald 2005

diagnostic criteria) relative to placebo (the main sec-

ondary endpoint of the ORACLE-MS study, post-

amendment).3,6

The decision to start treatment for MS after a first

attack is related to evidence of spatial and temporal

dissemination of lesions, and in clinical practice,

early optimisation of therapy for patients with MS

may be important to improve long-term disease con-

trol.7,8 Revisions were made to the MS diagnostic

criteria in 2010 to improve accurate, early diagnosis

in a significant number of patients presenting with a

single event, by allowing magnetic resonance

imaging (MRI) evidence to fulfil criteria for dissem-

ination in time (DIT) and space (DIS).9 More than

one-third of the study population in ORACLE-MS

met revised MS diagnostic criteria at enrolment

(McDonald 2010 criteria).3 Thus, this post hoc ana-

lysis of the ORACLE-MS study, based on the revised

diagnostic criteria, was undertaken to assess the treat-

ment effect of cladribine tablets on reduction of the

risk of a second attack or confirmed EDSS worsening

in a population of patients who fulfilled the more

modern diagnostic criteria for MS or who remained

CIS even by the newer definition.

Methods

The ORACLE-MS study was previously described in

detail.3 For every patient, eligibility for study enrol-

ment and entry into each of the study periods, and

diagnosis of conversion to either CDMS or MS

(according to the McDonald 2005 criteria) was con-

firmed and approved by a sponsor-appointed study

Adjudication Committee. Patients were aged 18�55

years with a first clinical demyelinating attack within

75 days before screening, at least two clinically

silent lesions of at least 3 mm on a T2-weighted

brain MRI scan, and an EDSS score of �5.0.

Patients were randomised (1:1:1) to placebo, a

cumulative dose of cladribine tablets 3.5 mg/kg or

cladribine tablets 5.25 mg/kg bodyweight over a

maximum of two years, the double-blind period of

the study.

Patient subgroups

For this exploratory analysis, the McDonald 2010

criteria were used to identify patients with a first clin-

ical demyelinating attack who met the definition of

MS based on DIT and DIS by MRI.9 Baseline MRI

scans of study participants were retrospectively

reviewed. Those fulfilling the following were classi-

fied as having MS according to the McDonald 2010

criteria: presence of T1 gadolinium-enhancing (Gdþ)

lesions at baseline with a T2 lesion count greater than

the T1 Gdþ lesion count (DIT) AND at least one T2

lesion in at least two of the following MS-typical

regions of the central nervous system: periventricu-

lar, juxtacortical and infratentorial (the spinal cord

was not imaged in ORACLE-MS; only juxtacortical,

periventricular and infratentorial regions were ana-

lysed) (DIS) or: presence of T1 Gdþ lesions at base-

line with a T2 lesion count greater than the T1 Gdþ

lesion count (DIT) AND multifocal (clinical) presen-

tation using the classification according to the

Adjudication Committee (DIS).

Subgroup efficacy analyses

The original ORACLE-MS study used time to con-

version to CDMS (Poser criteria, time to next attack

or three-month confirmed EDSS worsening) as a pri-

mary endpoint and time to conversion to MS accord-

ing to the older diagnostic criteria (McDonald 2005)

as a secondary endpoint.3,4,6 In this post hoc analysis

of the original study primary and secondary end-

points, data are presented for the subgroup of patients

who were retrospectively found at baseline to fulfil

the newer diagnostic criteria for MS (McDonald

2010) as well as the subgroup who, according to

these criteria, would still be considered CIS.

The outcomes analysed for the two subgroups of

patients were: time to next attack or three-month

confirmed EDSS worsening (defined as an increase

in the EDSS score of �1 point if baseline was �1

and �4.5, or of �1.5 points if baseline EDSS was 0,

or of �0.5 point if baseline EDSS was �5, con-

firmed over �3 months); time to next evidence of

disease activity (i.e. attack or any EDSS worsening

or MRI event (defined as a new T1 Gdþ or new or

enlarging T2 lesions on MRI)). MRI assessments of

disease activity (number of new or persisting T1

Gdþ lesions, new or enlarging T2 lesions or com-

bined unique active (CUA) lesions) were also ana-

lysed for the two subgroups.
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Statistical methods

This was a post hoc analysis of the primary efficacy

endpoint, main secondary endpoint and selected

secondary efficacy endpoints (number of T1 Gdþ

lesions, new or enlarging T2 lesions and CUA

lesions) that had been analysed in the entire study

population in the initial efficacy analysis of the

ORACLE-MS study.3 For the post hoc analysis of

the primary and main secondary endpoint, the HRs

(with 95% CIs) of cladribine tablets 3.5 mg/kg and

cladribine tablets 5.25 mg/kg vs placebo were deter-

mined for each of the newly defined subgroups using

the same statistical approach and methods used for the

primary analysis of the primary efficacy endpoint as

previously reported.3 For each treatment in the newer

subgroups, the cumulative probability of an event was

estimated using the nonparametric Kaplan-Meier

(KM) method. Because these reanalyses were post

hoc and not pre-specified, no multiplicity adjustments

were made to the resulting p values. Any difference

observed between the groups where the p value was

less than 0.05 by statistical testing should be regarded

as nominally significant.

Results

Patient population

As previously described, baseline characteristics

were well balanced across treatment groups in the

ORACLE-MS study. In the ORACLE-MS popula-

tion, 36.2% (223/616) of the presenting patients

would have met the criteria for a diagnosis of MS

at baseline using the newer criteria (McDonald

2010), while 63.8% (393/616) were still classified

as CIS. The baseline demographics and disease char-

acteristics for the groups of patients who did and did

not meet MS diagnosis according to the newer cri-

teria and their treatment assignments are shown in

Tables 1(a) and 1(b).

Age, gender, race, EDSS, MRI and first clinical

demyelinating attack characteristics were balanced

across study treatments in both subgroups. Overall,

higher MRI activity and T2 lesion load were

observed in the group that met newer MS diagnostic

criteria with a mean (±SD) number of T1 Gdþ

lesions 3.86 (±6.76) compared with 0.05 (±0.26) in

the group that did not. The mean number of T2

lesions was 41.88 (±36.48) for those meeting the

newer criteria and 19.53 (±18.19) for those who

did not (Table 1(b)).

The majority of second clinical events were relapses

rather than confirmed EDSS worsening, as would be

expected in a cohort of patients with early clinically

manifest disease. There were 128 conversions to

CDMS in the entire intent-to-treat (ITT) ORACLE-

MS cohort (n¼ 616). Of these 128, 123 (96%) were

attributed to a second relapse and five (4%) were due

to three-month confirmed EDSS worsening. There

were 52 conversions to CDMS in the subgroup of

patients meeting newer criteria at baseline (n¼ 223).

Of these, 51 (98%) were due to a second relapse and

only one (2%) was due to three-month confirmed

EDSS worsening.

Efficacy outcomes and endpoints

Efficacy in patients with early MS according to the

newer criteria

In the subset of patients with MS at baseline, accord-

ing to the newer criteria, cladribine tablets 3.5 mg/kg

(n¼ 68) significantly reduced the risk of next attack

or three-month confirmed EDSS worsening by 74%

vs placebo (n¼ 72) (HR (95% CI) 0.26 (0.12�0.58);

p¼ 0.0009; Figure 1). Cladribine tablets 5.25 mg/kg

(n¼ 83) also reduced the risk of next attack or three-

month confirmed EDSS worsening; the HR (95% CI)

of 0.63 (0.34�1.16) was favourable but significance

was not reached (p¼ 0.14). Baseline demographics

and disease characteristics of the cladribine tablets

3.5 mg/kg and 5.25 mg/kg groups in the newer cri-

teria-defined MS population showed no differences

that would suggest a potential reason for this

observation.

At the end of the double-blind period, KM estimates

(95% CI) of the cumulative probability of experien-

cing another attack or three-month confirmed EDSS

worsening in the subset of patients with MS at base-

line according to newer criteria were 13.6%

(4.3�23.0) for cladribine tablets 3.5 mg/kg and

23.0% (13.5�32.5) for cladribine tablets 5.25 mg/kg,

compared with 37.4% (25.9�48.8) for the placebo

group.

Efficacy in patients not meeting the newer MS cri-

teria (i.e. patients who remained CIS)

In the subset of ITT patients retrospectively classi-

fied as not meeting newer criteria for MS at baseline

(i.e. CIS), treatment with cladribine tablets 3.5 mg/kg

(n¼ 138) significantly reduced, vs placebo

(n¼ 134), the risk of next attack or three-month con-

firmed EDSS worsening by 63% (HR (95% CI) 0.37,

(0.22�0.63); p¼ 0.0003) (Figure 2). Cladribine tab-

lets 5.25 mg/kg (n¼ 121) also significantly reduced

the risk of next attack or three-month confirmed

EDSS worsening by 75% vs placebo (HR (95% CI)

0.25 (0.13�0.48); p< 0.0001).

Freedman et al.
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At the end of the double-blind period, KM estimates

(95% CI) of the cumulative probability of experien-

cing another attack or three-month confirmed EDSS

worsening in patients not meeting newer criteria for

MS at baseline were 14.2% (8.2�20.1) for cladribine

tablets 3.5 mg/kg and 11.0% (5.0�16.9) for cladri-

bine tablets 5.25 mg/kg, compared with 37.6%

(28.5�46.7) for the placebo group.

Time to next evidence of disease activity by newer

subgroup definition

Time to next evidence of disease activity (i.e. attack

or any EDSS worsening or MRI event (defined as a

new T1 Gdþ or new or enlarging T2 lesions on

MRI)) is shown in Figures 3 and 4. Patients meeting

the newer criteria for MS at baseline had a higher

risk of next evidence of disease activity compared to

patients who did not. Compared with placebo, cla-

dribine tablets significantly reduced the risk of next

evidence of disease activity both in patients fulfilling

newer MS diagnostic criteria and in those who did

not meet them.

At the end of the double-blind period, KM estimates

(95% CI) of the cumulative probability of experien-

cing disease activity in the subset of patients with

MS at baseline according to newer criteria was

76.3% (66.1�86.5) for patients receiving cladribine

tablets 3.5 mg/kg, 67.1% (56.9�77.3) for patients

receiving cladribine tablets 5.25 mg/kg and 95.3%

(90.1�100.4) for patients receiving placebo. In the

subset of patients retrospectively classified as CIS

according to the newer criteria, the KM estimates

(95% CI) of the probability of experiencing disease

activity were 45.9% (37.0�54.8) for cladribine tab-

lets 3.5 mg/kg, 38.2% (28.9�47.6) for cladribine tab-

lets 5.25 mg/kg and 82.8% (75.3�90.2) for the

placebo group.

MRI outcomes by newer diagnostic criteria sub-

groups at baseline

Both doses of cladribine tablets, compared with pla-

cebo, were associated with significantly lower cumu-

lative numbers of new or persisting T1 Gdþ lesions,

new or enlarging T2 lesions and CUA lesions in

Number of participants at risk
(Conversions):
Placebo
Cladribine 3.5 mg/kg
Cladribine 5.25 mg/kg

72 (0)
68 (0)
83 (0)

63 (8)
65 (3)
70 (11)

58 (13)
65 (3)
68 (12)

53 (18)
63 (4)
68 (12)

48 (21)
59 (6)
62 (15)

40 (24)
55 (7)
59 (16)

31 (26)
48 (7)
51 (17)

15 (26)
33 (7)
28 (18)

1 (26)
6 (8)
3 (18)
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Cladribine tablets 3.5 mg/kg: HR (95% CI) 0.26 (0.12–0.58); p = 0.0009*
Cladribine tablets 5.25 mg/kg: HR (95% CI) 0.63 (0.34–1.16); p = 0.14*

Figure 1. Kaplan-Meier cumulative incidence curve. Time to next attack or three-month confirmed EDSS

worsening in patients retrospectively classified as meeting newer diagnostic criteria for MS at baseline.

*Hazard ratio from Cox proportional hazards model with effects for treatment adjusted for the stratification

factor (region); p values from two-sided Wald test.

CI: confidence interval; EDSS: Expanded Disability Status Scale; HR: hazard ratio; MS: multiple sclerosis.
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patients meeting the newer MS diagnostic criteria

and those who did not (Table 2). The design of the

ORACLE-MS study involved analysis of the primary

endpoint after the expected number of events had

been reached, but before all patients completed the

96-week double-blind period. It should be noted that

only 25% of the placebo patients in the ORACLE-

MS study completed the 96-week double-blind treat-

ment period, compared to 41% of the group treated

with cladribine tablets 3.5 mg/kg and 36% of the

group treated with cladribine tablets 5.25 mg/kg, a

difference influenced by the differential incidence

of conversion to CDMS. For each participant, the

number of lesions analysed for the double-blind

period was taken from the available MRI scans (no

imputation was performed). Assuming that the

patients who did not complete the double-blind

period were those with more lesions on MRI scans,

it is possible that the cladribine tablets treatment

effects in the MRI data are underestimated.

Discussion

There are limited data on the efficacy of disease-

modifying drugs in CIS or early MS patients and

so the ORACLE-MS study provides an important

source of evidence for the benefits of treating this

patient population.3 The study showed that annual

treatment courses with cladribine tablets signifi-

cantly delayed conversion to CDMS and also signifi-

cantly reduced MRI lesion counts compared with

patients receiving placebo following a first attack.3

MS diagnostic criteria evolved and patients in

ORACLE-MS were originally described as having

a first clinical demyelinating attack, termed clinic-

ally isolated syndrome or CIS,5 and did not meet the

then current 2005 McDonald criteria for a diagnosis

of MS. Since then, both the definition of MS and CIS

have been updated with the 2010 McDonald criteria,

effectively recognising that some patients fulfil DIT

and DIS at the time of the first attack and reducing

the number of people termed CIS. This allows for

Number of participants at risk
(Conversions):
Placebo
Cladribine 3.5 mg/kg
Cladribine 5.25 mg/kg

134 (0)
138 (0)
121 (0)

116 (13)
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117 (4)

110 (18)
126 (10)
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94 (32)
114 (17)
106 (8)
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93 (10)
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Cladribine tablets 3.5 mg/kg: HR (95% CI) 0.37 (0.22–0.63); p = 0.0003*
Cladribine tablets 5.25 mg/kg: HR (95% CI) 0.25 (0.13–0.48); p < 0.0001*

Figure 2. Kaplan-Meier cumulative incidence curve. Time to next attack or three-month confirmed EDSS

worsening in patients retrospectively classified as not meeting newer diagnostic criteria for MS at baseline

(i.e. newer CIS definition).

*Hazard ratio from Cox proportional hazards model with effects for treatment adjusted for the stratification

factor (region); p values from two-sided Wald test.

CI: confidence interval; CIS: clinically isolated syndrome; EDSS: Expanded Disability Status Scale;

HR: hazard ratio; MS: multiple sclerosis.
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earlier recognition of MS and potential therapeutic

intervention.9�11 Because treatment of patients at the

CIS stage is still somewhat controversial, it was

important to ascertain whether the efficacy of

cladribine tablets established in the ORACLE-MS

study was applicable to patients regardless of the

criteria used to diagnose MS and CIS. After application

of the newer MS diagnostic criteria (McDonald 2010),

over one-third of the patients in ORACLE-MS would

have been considered to have early MS vs CIS at

baseline. It should be noted that there is a slight

discrepancy in the numbers meeting these criteria

at baseline (36.2%) compared with the original

publication of the ORACLE-MS data (37%) due

to five patients being categorised differently after

re-examination of the clinical data.

The results of the current analysis are consistent with

those for the original ITT population. In patients who

did not meet McDonald 2010 criteria at baseline (i.e.

patients presenting as CIS), treatment with cladribine

tablets, compared with placebo, delayed conversion

to CDMS. Treatment with cladribine tablets also

reduced the risk of the next evidence of disease

activity (i.e. loss of clinical activity free and/or

MRI event-free status) in patients with early relap-

sing MS according to the newer diagnostic criteria.

Including MRI measures for next evidence of disease

activity leads to higher numbers of patients showing

evidence than relying on clinical evidence only. This

is a common feature of such analyses, and for the

original ORACLE-MS study population (among

patients whose lesion status was known), 57.1% for

the cladribine tablets 3.5 mg/kg group and 67.0% for

the 5.25 mg/kg group were T1-Gdþ lesion free

during the double-blind period compared to only

21.6% in the placebo group. The proportion of

patients with no new or enlarging T2 lesions was

Number of participants at risk
(Conversions):
Placebo
Cladribine 3.5 mg/kg
Cladribine 5.25 mg/kg

71 (0)
67 (0)
82 (0)

40 (31)
49 (18)
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Cladribine tablets 3.5 mg/kg: HR (95% CI) 0.61 (0.42–0.88); p = 0.0084*
Cladribine tablets 5.25 mg/kg: HR (95% CI) 0.47 (0.32–0.68); p < 0.0001* 

Placebo
Cladribine 3.5 mg/kg
Cladribine 5.25 mg/kg

Figure 3. Kaplan-Meier cumulative incidence curve. Time to next evidence of disease activity in patients

retrospectively classified as meeting newer diagnostic criteria for MS at baseline.
yNext evidence of disease activity based on McDonald 2005 criteria (i.e. attack or any EDSS worsening or

MRI event (defined as a new T1 Gdþ or new or enlarging T2 lesions on MRI)).

*Hazard ratio from Cox proportional hazards model with effects for treatment adjusted for the stratification

factor (region); p values from two-sided Wald test.

CI: confidence interval; EDSS: Expanded Disability Status Scale; Gdþ: gadolinium enhancing; HR: hazard

ratio; MS: multiple sclerosis; MRI: magnetic resonance imaging.
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even lower (35.1% for the cladribine tablets 3.5 mg/kg

group, 32.9% for the 5.25 mg/kg and 19.0% for the

placebo group). Hence, MRI activity drives a lot of

the next evidence of disease activity, even if

restricted to MS-typical lesions only. However,

the current analysis demonstrates strong evidence

of the efficacy of cladribine tablets and supports

the importance of treatment of patients with early

MS. Clinical studies with cladribine tablets show

that efficacy is consistent across patient subgroups

with a spectrum of MS disease characteristics.12�15

The estimated treatment effects were favourable for

both the cladribine tablets 3.5 mg/kg and 5.25 mg/kg

groups. The KM cumulative incidence curve for time

to next attack or three-month confirmed EDSS

worsening for the 5.25 mg/kg cladribine tablets

dose overlies the curve for placebo patients until

90 days; the trajectories beyond this time seem to

stabilise, suggesting a similar efficacy for the two

cladribine doses against placebo. Demographic

data, MRI disease activity, characteristics of the

first clinical demyelinating attack and EDSS at base-

line did not show imbalances between the groups

treated with cladribine tablets. Previous clinical stu-

dies with cladribine tablets have not shown dose

dependency for clinical endpoints.12�15 It is there-

fore surprising that, in this post hoc analysis, the

group of patients receiving cladribine tablets

5.25 mg/kg appears to have a higher risk of next

attack or three-month confirmed EDSS worsening

than those treated with 3.5 mg/kg. However, an ana-

lysis of the effect of the two cladribine doses on

lymphocyte subsets showed that while there is no

dose effect on B lymphocytes, there is a greater

effect on T lymphocytes seen with the 5.25 mg/kg

Number of participants at risk
(Conversions):
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Cladribine 3.5 mg/kg
Cladribine 5.25 mg/kg

130 (0)
137 (0)
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Cladribine tablets 5.25 mg/kg: HR (95% CI) 0.33 (0.23–0.48); p < 0.0001*
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Figure 4. Kaplan-Meier cumulative incidence curve. Time to next evidence of disease activity in patients

retrospectively classified as not meeting newer diagnostic criteria for MS at baseline (i.e. newer CIS

definition).
yNext evidence of disease activity based on McDonald 2005 criteria (i.e. attack or any EDSS worsening or

MRI event (defined as a new T1 Gdþ or new or enlarging T2 lesions on MRI)).

*Hazard ratio from Cox proportional hazards model with effects for treatment adjusted for the stratification

factor (region); p values from two-sided Wald test.

CI: confidence interval; EDSS: Expanded Disability Status Scale; Gdþ: gadolinium enhancing; HR: hazard

ratio; MS: multiple sclerosis; MRI: magnetic resonance imaging.
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than with the 3.5 mg/kg dose.16 Potentially, alter-

ations of the relative B to T cell counts, or the pro-

portions of lymphocyte subsets, may be important

for dose-related effects, but this hypothesis requires

further study. Nevertheless, based on the benefit:risk

ratio seen with the lower dose, on 23 June 2017, the

European Medicines Agency’s Committee for

Medicinal Products for Human Use recommended

granting marketing approval for the use of cladribine

tablets at the dose of 3.5 mg/kg as a treatment for

relapsing forms of MS with approval granted by the

European Commission on 25 August 2017.17

Treatment for MS can employ different strategies to

optimise therapy. One involves initiating treatment

with better-tolerated drugs which would be expected

to be moderately effective in controlling the disease,

and reserving more potent drugs with more complex

safety profiles for use in case of on-going disease

activity. The alternative strategy involves treatment

with the most potent drugs early in the disease course

with the aim of controlling disease activity, despite a

potentially higher risk of side effects.18 There has

been a reluctance to use highly efficacious disease-

modifying drugs in patients with early MS due to the

perception of a sub-optimal risk-benefit ratio with

currently available agents.18 Moreover, there are

few data to indicate that using highly efficacious

therapies early in the MS disease course yields

superior outcomes with an acceptable adverse

event profile compared to the conservative tiered

therapeutic escalation approach.

As shown in this study, patients with a first clinical

demyelinating attack who satisfy the newer MS diag-

nostic criteria have a very high risk of earlier clinical

or MRI disease activity. In this population

the cladribine tablets 3.5mg/kg dose is very effective,

reducing the risk of next attack or three-month con-

firmed EDSS worsening by 74%. There is also an

increasing amount of evidence in favour of early

treatment of patients with a first clinical demyelinat-

ing attack or early MS, with the goal of reducing the

level of relapse activity.7,18,19 A meta-analysis of 19

published randomised controlled clinical trials in

relapsing�remitting MS (RRMS) reported a correl-

ation between the effects of treatment on relapses

and the effect of treatment on EDSS worsening.20

Clinical and MRI parameters have been used in scor-

ing systems to predict response to some treatments

and help guide management decisions, and recently

on-going MRI disease activity in combination with

relapses during the first year of treatment was asso-

ciated with significant short-term risk of treatment

failure and EDSS worsening.21,22

Conclusions

Compared with placebo, cladribine tablets 3.5 mg/kg

significantly reduced the risk of next attack or three-

month confirmed EDSS worsening in patients with

early relapsing MS according to newer MS diagnos-

tic criteria. Moreover, this exploratory analysis

shows that treatment with two short courses of cla-

dribine tablets 3.5 mg/kg significantly delayed con-

version to CDMS in patients not meeting newer MS

diagnostic criteria (i.e. those still classified as CIS).
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