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Editorial

More immunotherapy for multiple sclerosis

In the two years since we last reviewed the immunological
treatment of multiple sclerosis,' argument has raged about
the value of interferon-,B and other promising drugs which
have been subjected to trials and marketed in some coun-
tries. The argument exists because of the absence of
accepted criteria which would command inclusion of a
new treatment for multiple sclerosis in the international,
national, or individual pharmacopoeia. Lack of such crite-
ria has placed neurologists, patients, and healthcare pur-
chasers at the mercy of the formidable advertising skills of
the pharmaceutical industry.

Clinical outcome measures
The outcome measure most commonly used to test effi-
cacy in treatment trials has been relapse frequency, but
this is unsatisfactory as a criterion for acceptance in a
pharmacopoeia. Relapses may have only transient, trivial
effects on patients' lives: according to the usual definition,
transient symptoms, which may be trivial to both patient
and neurologist, would "count" as a relapse provided that
they last more than 24 hours.2 At the other extreme a
relapse may cause permanent, devastating paralysis, blind-
ness, or incoordination. Most relapses are intermediate in
severity. In the best and most arduous trial designs, the
protocol requires that investigators verify the presence of
an "objective" neurological deficit before a reported
episode is scored as a "relapse". In the first major trial of
interferon-,fllb, a non-glysylated form prepared in
Escherichia coli, the reported relapse rate was significantly
less in the patients treated with low (1 -6 MIU) and high
(8 MIU) subcutaneous doses on alternate days than in
the placebo treated group.3 However, the proportion of
patients remaining free of verified relapses was 34-8% on
interferon-fl-lb and 25% on placebo, a 9-8% difference
which was not significant.46 Such attempts to "harden"
end point data are laudable but, even when achieved, their
interpretation is still complicated by the subjectivity of
both the patient's decision to report symptoms and the
neurological examination itself. The usefulness of relapses
as an end point would be enhanced if combined with a
meaningful measure of the disability generated by each
relapse. Relapse rate can only be a useful end point in
relapsing-remitting multiple sclerosis. Even then reduc-
tion of relapse frequency may be a bad omen because it
may be explained by the onset of the secondary progres-
sive phase.
The impact of disease progression on the lives of

patients would be a more meaningful and robust end
point. Unfortunately no agreement has been reached on
whether it is better to measure impairment, disability,
handicap, or quality of life.7 Measuring one of these
dimensions without including at least one of the others is
difficult. Visual "impairment", for instance, is traditionally
assessed by measuring the "disability" in reading the
Snellen chart. "Disability" due to fatigue is reflected in the
amount of "handicap" caused in the patient's ability to
work, study, and enjoy him or herself. Many measures of
impairment, such as tendon reflexes, plantar responses,
and vibration sense, do not relate meaningfully to ability
or disability and are inappropriately used to assess the out-
come of a new treatment. Handicap and quality of life
measures are important in assessing the social and eco-
nomic burden of disease on patients' and on their commu-
nities, but they are also very subjective and dependent on
level of education, occupation, and socioeconomic status,
and affected by adapting home or work environments.
Measures of disability remain the most relevant and
meaningful end points both to physicians and patients but
none of the clinical rating scales currently used for multiple
sclerosis is completely satisfactory.8 The scale usually
used, the Kurtzke expanded disability status scale,9 incor-
porates both impairment and disability. It is heavily
weighted for ambulation and has an interrater variability
of at least 10 to 1-5 steps out of the 0-10 steps avail-
able.0'1" The Scripps neurological rating score'2 converts
the neurological examination into an ordinal impairment
scale with an arbitrary weighting system and interrater
variability ofup to 19 of the 100 points."3 More meaningful
lower'4 and upper'5 limb impairment/disability scales only
measure limited aspects of the wide range of disabilities
encountered in multiple sclerosis. The need for a new,
comprehensive, and meaningful clinical scoring system is
recognised. 16

Magnetic resonance imaging
The difficulty in developing satisfactory measures of clini-
cal outcome and the slow rate of progression of disability in
multiple sclerosis have driven investigators to use surro-
gate laboratory markers which are objective and generate
numerical data to which powerful statistical tests can legit-
imately be applied. Evoked potentials'7 have been replaced
by MRI as the outcome measure of choice.'8 The sensitiv-
ity of MRI as a diagnostic tool and the greater frequency
of new MRI lesions compared with clinical relapses led to
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its use as a primary and secondary outcome measure in
clinical trials. However, the lack of a consistent association
between clinical relapses and activity detected by conven-

tional MRI has been a major concern.'9 Cross sectional
studies showed modest (r = 0 23-0 26)' 8 21 or no2' correla-
tion between the T2 weighted lesion load and disability
assessed by the EDSS. Longitudinal studies in patients
presenting with isolated syndromes suggestive of multiple
sclerosis showed that initial T2 weighted lesion load pre-

dicted subsequent disability and that the degree of disabil-
ity after five years was strongly correlated (r = 0 75) with
the T2 weighted lesion load at that time.2223 However,
longitudinal studies in patients with clinically definite
multiple sclerosis have shown only modest correlation
between the change in T2 weighted MRI lesion load and
change in EDSS (r = 0.13-0-23).2024 This discrepancy is
scarcely surprising as T2 weighted MRI of the head does
not assess spinal cord pathology, which is more likely to be
responsible for those aspects of impairment and disability
measured by the EDSS,23 and does not detect demyelina-
tion and axonal loss, which may be responsible for sec-
ondary progression.26 A stronger correlation (r = 0.52) has
now been shown between mean gadolinium enhancing
MRI lesion frequency and EDSS in patients with relaps-
ing remitting multiple sclerosis.27 This correlation was
even greater in those patients with severe disability (EDSS
,> 4 0). Other MRI acquisition methods such as Ti
weighted imaging, magnetisation transfer ratio, and pro-
ton magnetic resonance spectroscopy may detect abnor-
malities which are more closely related to disability.28
These modifications will enhance the usefulness of MRI
in monitoring disease activity but it will remain a surro-
gate marker, subordinate to appropriate measures of clini-
cal change.

Clinical trials
Against the background of these difficulties in outcome
assessment, we must assess the latest information about
interferon-fl and other treatments. Since our last editorial
on this subject,' the final outcome of the interferon-,B-lb
trial has been published.20 Although the authors put a dif-
ferent gloss on their findings, the results of the follow up
after five years are disappointing. Although there was a
trend in favour of interferon-,flb, the reduction in
relapse frequency was not significantly less in the 8 MIU
(high dose) group than in the placebo group in the past
two years and there was no significant reduction in pro-
gression of disability after five years. It is possible that the
effect of interferon-,fllb is masked by the development of
neutralising antibodies in 38% of patients after three
years. Interferon-,flb has been released on the North
American and some European markets, and has been met
with varying levels of enthusiasm by neurologists and
healthcare purchasers. In the United Kingdom strict
guidelines have been issued, confining treatment to ambu-
lant relapsing-remitting patients who would have fulfilled
entry to the seminal trial,3 18 and some health authorities
have made available limited funds for its prescription.
Many British neurologists remain unpersuaded of the
value of the drug and are reluctant to prescribe it, empha-
sising the need for better evidence of efficacy.29
The eagerly awaited trial of interferon-,fla, the glyco-

sylated formprepared in Chinese hamster ovary cells,pur-
ports to show an effect on progr'ession of disability,30 but
there are problems with the interpretation of this result.
The primary outcome measure was sustained progression
of disability of at least one point on the EDSS scale sus-
tained for at least six months. Although 301 patients were
randomised, the investigators unfortunately decided to

terminate the study one year earlier than originally
planned so that only 172 patients were followed up for
two years. Although a Kaplan-Meier analysis of all the
data showed that the curves defining the rates at which
progression occurred differed significantly (P = 0 02), the
early termination meant that the actual proportions of
patients seen to have progressed after two years were not
significantly different (18/85 interferon-,Bfla compared
with 29/87 placebo recipients, P = 0 07). Although the
trial was designed to measure prevention of progression of
"disability", the randomised patients had EDSS scores
between 1i0 and 3-5, a part of the scale which measures
impairment more than disability. The investigators are to
be commended for their efforts to have each examination
performed by the same rater for an individual patient, as
100% agreement in this part of the scale can only be
achieved if agreement is defined as < 1-0 points for
intrarater and < 1-5 points for interrater reliability.'0
Nevertheless, the very fact that the difference being sought
in this trial is on the borderline of what two observers can
reliably detect (and within the range in which patients
fluctuate within a single day) indicates the small size of the
effect of the drug so far demonstrated. The trial also docu-
mented significant reductions in relapse rate and in the
number and volume of gadolinium enhanced lesions.
Ironically-as this was one of the main arguments in
favour of the efficacy of interferon-,B-lb-the T2 MRI
lesion load was not significantly reduced. The effect of
interferon-,f-la in reducing the number of gadolinium
enhanced lesions receives some support from the Italian
study, published in this issue,3' with a brand of interferon-
l-Ia manufactured by Ares-Serono. It is difficult to find a
commentator in this field who is not in some way involved
and we make no secret of the fact that our own centre is
participating in trials of this particular brand of interferon.
In this Italian trial 68 patients had an average of 3 0 (SD
4 3) gadolinium enhancing lesions/month during six
months before treatment with 3 or 9 MIU interferon-fl -1 a
subcutaneously three times a week and significantly less
1-3 (2 2) lesions/month during six months on treatment.
However the absence of contemporary controls seriously
reduces the strength of any conclusions which can be
drawn from these data as the frequency of clinical relapses
and of gadolinium enhancing lesions both diminish with
the passage of time. In our view the results of the inter-
feron-,B-1a studies need to be confirmed with further
studies showing more convincing evidence of efficacy in
slowing disability before the drug is adopted in routine
neurological practice. Such trials are in progress.3233

Copolymer 1 is now competing with interferon-fl since
the publication of a phase III placebo controlled trial in
which the relapse rate in 125 treated patients was reduced
to1 19 over two years compared with1l68 in 126 placebo
patients, a 29% reduction which was significant (P=
0-007).34 Copolymer 1 is a mixture of synthetic basic
polypeptides which is known to suppress experimental
autoimmune encephalitis in guinea pigs, a model with an
unproved relation to human multiple sclerosis. It is given
by daily subcutaneous injection and caused pain at the
injection site in 64% and systemic reactions in 15% of
recipients. Although blinding was not reported, these
reactions were more common than in the placebo recipi-
ents and are likely to have unblinded the study. The
patients randomised in this trial had an EDSS score
between 1 0 and 5 0 and relapsing-remitting disease with
two relapses in the previous two years. Progression of dis-
ability was a secondary outcome measure. There was a
marginal reduction in the increase in EDSS from baseline
in the copolymer 1 patients (mean -0 05 (SD1-13))
compared with the placebo patients (0 21 (0-99); P =
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0023) but no difference in the ambulation index.
Unfortunately, when progression was defined more rigor-
ously as a sustained increase of one or more EDSS steps,
then there was no significant difference between the
groups: 24'6% of the placebo and 21-6% of the copolymer
1 patients progressed. Previous, smaller, trials of copoly-
mer 1 did not show a significant effect on progression of
disability.3536 We consider that unequivocal evidence of
reduction of progression of disability with copolymer 1
should also be provided before it is adopted in routine
practice.

Other treatments
It is a very exciting, but also a very difficult time in the
choice of treatment for patients with multiple sclerosis.
Many other drugs are entering phase II or phase III trials.
Some, such as anti-CD4 antibody have been disappoint-
ing.37 Others, such as cladribine, an anti leukaemic
agent,38 39 deoxysparguline,40 and mitoxantrone,4142 are still
being investigated. Agents with entirely novel actions,
such as matrix metalloproteinase inhibitors which inhibit
proteases and the release of tumour necrosis factor-a, are
being developed. More conventional immunosuppressant
regimens of the type used in rheumatoid disease, such as
methotrexate, deserve further attention.43" Premature
acceptance of interferon-,B into routine practice would
seriously hamper the eventual reduction of disease burden
in patients with multiple sclerosis. We and our patients
should avoid clutching at a drug which is hopeful but not
proved, and should undertake the large trials which may
turn hope into reality.

Possible conflicts of interest
We have received hospitality or financial support for our
work from Ares Serono, the Multiple Sclerosis Society,
Neures, Sandoz Pharma, and Schering.

RICHARD AC HUGHES
BASIL SHARRACK

Department of Neurology,
UMDS, Guy's Hospital,
St Thomas' Street,
London SEI 9RT, UK

Correspondence to: Professor Hughes.

1 Hughes R. Immunotherapy for multiple sclerosis. J Neurol Neurosurg
Psychiatry 1994;57:3-6.

2 Poser CM, Paty DW, Scheinberg L, et al. New diagnostic criteria for multi-
ple sclerosis: guidelines for research protocols. Ann Neurol 1983;13:
227-31.

3 The IFNB Multiple Sclerosis Study Group. Interferon-I-lb is effective in
relapsing-remitting multiple sclerosis. I. Clinical results of a multicenter,
randomized, double-blind, placebo-controlled trial. Neurology 1993;43:
655-61.

4 Rudge P. Interferon-/I lb. Lancet 1994;344:1511.
5 Goodkin DE. Interferon-/Ilb. Lancet 1994;344:1057-60.
6 Goodkin DE. Interferon-/-lb. Lancet 1994;344:1702-1703.
7 Testa MA, Simonson DC. Assessment of quality of life outcomes. New

Englj Med 1996;334:835-40.
8 Sharrack B, Hughes RAC. Clinical scales for multiple sclerosis. J Neurol Sci

1996;135: 1-9.
9 Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an

expanded disability status scale (EDSS). Neurology 1983;33:1444-52.
10 Goodkin DE, Cookfair D, Wende K, et al. Interrater and intrarater scoring

agreement using grades 1 0 to 3-5 of the Kurtzke expanded disability sta-
tus scale (EDSS). Neurology 1992;42:859-63.

11 Francis DA, Bain P, Swan AV, Hughes RAC. An assessment of disability
rating scales in multiple sclerosis. Arch Neurol 1991;48:299-301.

12 Sipe JC, Knobler RL, Braheny SL, Rice GP, Panitch HS, Oldstone MB. A
neurologic rating scale (NRS) for use in multiple sclerosis. Neurology
1984;34:1368-1372.

13 Sharrack B, Hughes R, Soudain S. Interrater reliability of clinical rating
scales used in multiple sclerosis. JfNeurol Neurosurg Psychiatry 1996 (in
press).

14 Hauser SL, Dawson DM, Lehrich JR, et al. Intensive immunosuppression in
progressive multiple sclerosis: a randomised three-arm study of high dose
intravenous cyclophosphamide, plasma exchange and ACTH. N Engl J
Med 1983;308: 173-80.

15 Goodkin DE, Hertsgaard D, Seminary J. Upper extremity function in mul-
tiple sclerosis: improving assessment sensitivity with box-and-block and
nine-hole peg tests. Arch Phys Med Rehabil 1988;69:850-4.

16 Whitaker J, McFarland H, Rudge P, Reingold S. Outcomes assessment in
multiple sclerosis clinical trials: a critical analysis. Multple Sclerosis
1995;1:37-47.

17 Nuwer MR, Packwood JW, Myers LW, Ellison GW. Evoked potentials
predict the clinical changes in a multiple sclerosis drug study. Neurology
1987;37: 1754-61.

18 Paty DW, Li DKB, UBC MS-MRI Study Group, The IFNB Multiple
Sclerosis Study Group. Interferon-/I-lb is effective in relapsing-remitting
multiple sclerosis. II. MRI analysis results of a multicenter, randomized,
double-blind, placebo-controlled trial. Neurology 1993;43:662-7.

19 Miller DH. Magnetic resonance in monitoring the treatment of multiple
sclerosis. Ann Neurol 1994;36(suppl):S91-4.

20 The IFNB Multiple Sclerosis Study Group and the University of British
Columbia MS/MRI Analysis Group. Interferon-/-lb in the treatment of
multiple sclerosis: final outcome of the randomized controlled trial.
Neurology 1995;45:1277-85.

21 Thompson AJ, Kermode AG, MacManus DG, et al. Patterns of disease
activity in MS: clinical and MRI study. BMJ 1990;300:631-4.

22 Morrissey SP, Miller DH, Kendall BE, et al. The significance of brain mag-
netic resonance imaging abnormalities at presentation with clinically iso-
lated syndromes suggestive of multiple sclerosis. A 5-year follow-up
study. Brain 1993;116:135-46.

23 Filippi M, Horsfield MA, Morrissey SP, et al. Quantitative brain MRI
lesion load predicts the course of clinically isolated syndromes suggestive
of multiple sclerosis. Neurology 1994;44:635-41.

24 Filippi M, Paty DW, Kappos L, et al. Correlations between changes in dis-
ability and T,-weighted brain MRI activity in multiple sclerosis: a follow-
up study. Neurology 1995;45:255-60.

25 Kidd D, Thorpe JW, Kendall BE, et al. MRI dynamics of brain and spinal
cord in progressive multiple sclerosis. J Neurol Neurosurg Psychiatry
1996;60: 15-9.

26 McDonald WI, Miller DH, Thompson AJ. Are magnetic resonance find-
ings predictive of clinical outcome in therapeutic trials in multiple sclero-
sis? The dilemma of interferon-P. Ann Neurol 1994;36:14-8.

27 Stone IA, Smith ME, Albert PS, et al. Blood-brain barrier disruption on
contrast-enhanced MRI in patients with mild relapsing-remitting multi-
ple sclerosis: relationship to course, gender, and age. Neurology 1995;
45:1122-6.

28 Miller DH, Albert PS, Barkhof F, et al. Guidelines for the use of magnetic
resonance techniques in monitoring the treatment of multiple sclerosis.
US National MS Society Task Force. Ann Neurol 1996;39:6-16.

29 Mumford CJ. /I Interferon and multiple sclerosis: why the fuss? Q J Med
1996;89: 1-3.

30 Jacobs LD, Cookfair DL, Rudick RA, et al. Intramuscular interferon-/-la
for disease progression in relapsing multiple sclerosis. Ann Neurol
1996;39:285-94.

31 Pozzilli C, Bastianello S, Koudriavtseva T, et al. Magnetic resonance imag-
ing changes with recombinant human interferon-/I la: a short term study
in relapsing-remitting multiple sclerosis. J Neurol Neurosurg Psychiatry
1996;61:251-8.

32 Sandberg-Wollheim M, Hommes OR, Hughes RAC, Paty DW, Abdul-
Ahad AK. Recombinant human interferon beta in the treatment of
relapsing-remitting and secondary progressive multiple sclerosis. Multiple
Sclerosis 1995;1:S48-S50.

33 Poiman CH, Dahlke F, Thompson AJ, et al. Interferon-/I-lb in secondary
progressive multiple sclerosis-outline of the clinical trial. Multiple
Sclerosis 1995;1:S51-S54.

34 Johnson KP, Brooks BR, Cohen JA, et al. Copolymer 1 reduces relapse rate
and improves disability in relapsing-remitting multiple sclerosis: Results
of a phase III multicenter, double-blind, placebo-controlled trial.
Neurology 1995;45:1268-76.

35 Bomstein MB, Miller A, Slagle S, et al. A pilot trial of COP-I in exacerbat-
ing remitting multiple sclerosis. N EnglJ Med 1987;317:408-14.

36 Bomstein MB, Miller A, Slagle S, et al. A placebo-controlled, double-blind,
randomized, two-center, pilot trial of Cop 1 in chronic progressive multi-
ple sclerosis. Neurology 199 1;41:533-9.

37 Miller DJ. Phase II trial of anti-CD4 antibody in the treatment of multiple
sclerosis. J Neurol 1995;242:S92.

38 Beutler E, Sipe JC, Romine JS, Koziol JA, McMillan R, ZyroffJ. The treat-
ment of chronic progressive multiple sclerosis with cladribine. Proc Nad
Acad Sci USA 1996;93:1716-20.

39 Sipe JC, Romine JS, Koziol JA, McMillan R, Zyroff J, Beutler E.
Cladribine in treatment of chronic progressive multiple sclerosis. Lancet
1994;344:9-13.

40 Kappos L, Radu EW, Bernasconi L, et al. Treatment of multiple sclerosis
with 15+/- deoxyspergualin. Design of a controlled study with close
MRI-monitoring. Schweiz Arch Neurol Psychiatr 1993;144: 198-201.

41 Krapf H, Mauch E, Fetzer U, Laufen H, Kornhuber HH. Serial gadolin-
ium-enhanced magnetic resonance imaging in patients with multiple
sclerosis treated with mitoxantrone. Neuroradiology 1995;37:113-9.

42 Bastianello S, Pozzilli C, D'Andrea F, et al. A controlled trial of mitox-
antrone in multiple sclerosis: serial MRI evaluation at one year. Can J
Neurol Sci 1994;21:266-70.

43 Goodkin DE, Rudick RA, VanderBrug Medendorp S, et al. Low-dose
(7-5 mg) oral methotrexate reduces the rate of progression in chronic
progressive multiple sclerosis. Ann Neurol 1995;37:30-40.

44 Currier RD, Haerer AF, Meydrech EF. Low dose oral methotrexate treat-
ment of multiple sclerosis: a pilot study. J Neurol Neurosurg Psychiatry
1 993;56:1217-8.

241
 on M

ay 22, 2023 by guest. P
rotected by copyright.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.61.3.239 on 1 S
eptem

ber 1996. D
ow

nloaded from
 

http://jnnp.bmj.com/

