(Multiple Sclerosis, MS)

IFN Bib 2002 6

randomized controlled trial RCT

(Relapsing Remitting) 6

(Secondary Progressive)

(Primary Progressive) MRI

1,2,3)

45,6

MS

MS

MS



MS

1
1 1
1 2
o( ) 10( ) 1.0 Kurtzke Disability Status
Scale (DSS) 0.5 Expanded DSS (EDSS)
8
Functional System [O( ) 6( ) ]
Neurologic Rating Scale( )
Functional Independence Measure ( ) Barthel
Index( )
T2
T1
1
MRI MRI



(disease-modifying therapy)

IFNB1b 1la
IFNB1b
IEFNB1b
MRI
3
MP
RCT
RCT



IFNBlb 1a

IFNB1b

MS

IFNB1b
MS

gene E.Coli

MS

MP

IFNB

IFNPB1b

(disease modifying treatment)

MS

IFNpla
IFNB1b

IFNBLb

b

IFN

modified



(MIU)

1
p<0.0001
153
2 9)
2 MIU
100 QOL
3 MR' 12,13)
14)
2

14

IFN
a
RCT 372 EDSS 5.5
1.6 MIU MIU
8)
MIU
50
EDSS 1.0
29 p=0.16
31 p=0.043
11)
MIU
85
a 15, 16)
1.6MIU
15
1.6MIU 1.169 8.0MIU

MIU

34

295

EDSS 1

MRI-T2
MRI

8.0MIU IFNB1b

0.801 p=0.032



1.6MIU 31 8.0MIU
462 1.6MIU 360 100
1.6MIU 19.28  8.0MIU 5.10 8.0MIU
p=0.042
MRI
T2-MRI 1.6MIU  -1.7% 8.0MIU
-16.8% p=0.035
( a)
32 718 RCT
EDSS 3.0-6.5 EDSS 1.0
17)
MIU 358 2 3 EDSS
22 p=0.0008 2 3
12 33
p=0.01 EDSS
17)
-31
p=0.0002
MRI MRI -78  p=0.0008
13 p=0.0001 18)
p=0.0008 70 p=0.0011 46
p=0.0010 T1
25
T1 66 T1
13 14 19, 20)
95 36
5.1 1.8 p<0.05

9



IFNB

21)

IENB

IFNB

22,23, 24, 25)

MRI

MRI  MS

MRI

17

IENB

1EDSS
T2MRI

IFNB1b

MS

1la
IFNBla

Gd



1)

IFNB

MS

5-10

27)

2000

IFNa
MS

PSL 10-15mg

100

MS

30

SSRI  SNRI

MP
MS

MS



MS

MP 500 1000mg 200
500ml 1-3 3 5
40 60mg/ PSL 2 3
Miller  (2000) MS MP
meta-analysis 28) 3 MS
( ) MP
4 EDSS
2 3
MP EDSS 5~7 -0.76 £ 0.14
(p<0.0001) 15~28 -0.85 + 0.21 (p<0.001) 28)
500mg MP 5 MP MS
Durelli  (1986) 12 MP 15mg/kg
3 3 (10, 5, 2.5, Img/kg) 8
29) PSL MP
Milligan NM  (1987) 13
MP 500mg 9 1,4
EDSS MP 30)  Sellebjerg
(1998) 26 MP 500mg 5 25 1,3,8
EDSS 1.0 MP 31)
MS 2
Barnes (1997)
MP MP
MP 38 MP1g 3 21
( MP 3000mg) MP 42
3 MP 48mg 7 24mg 7 12mg 7
( MP 588mg) 6 2
EDSS La MantiaL (1994)



MP ( MP
5750mg) 10 MP1g 3 3 (500, 250, 125,
62.5mgq) MP ( MP 390mg)10 MP 40mg 7
20mg 4 10mg 3 1 11
(DM)8mg 7 iamg 4 2mg 3 ( DM 78mg)
MP DM MP
MP
2 MP MP
EDSS 7 0.12 £ 0.16 (P=0.44) 15 28 0.08
+ 0.23(p=0.74) MS
MP
Alam  (1993) 20 MP 500mg 5 15 MP 500mg
5 5 28 2
MP MP
MP
MS MS
6 Beck Optic Neuritis Study Group(1992)
32) 457 1) MP1000mg
3 PSL 1mg/kg 11 ( MP ) 2)PSL 1mg/kg
14 ( PSL ) 3) 14 ( ) 3
6 MP
6 MP
PSL PSL
relative risk 1.79
MP
MS
PSL 40 60mg/
PSL
PSL

10



2)

6
Beck 389 2 4
MS 33) 2
MS 7.5
14.7 16.7 0.34
MRI
2
MS
5 Zivadinov R
(2001) EDSS5.5 MS 1 88
1) MP 3 4 2 6 MP 1000mg
5 PSL 2)
MRI
34) MP T1 black holes
B
1
PSL
PSL MS

11



1)

2)

3)

Kinkel RP MP

35)

( )
)
Azathioprine AZT
MS AZT 1980
36, 37, 38)
/ MS MS
Goodkin 39)
MS
class | Goodkin
39 3mg/kg/day
0.30 0.79 p=0.05
EDSS AZT
p =0.04
Yudkin 401973 1991 10 RCT
7 793
meta-analysis AZT
1.97 95%Cl =1.27-3.04 EDSS

12

MS
AZT



p<0.06 p<0.09 EDSS

0.22 0.24 AZT MS
Yudkin meta-analysis Milanese RCT
41 MS40 AZT
MRI
Cavazzuti 36 MS retrospective study 42 T2
AZT
Ellison 98 MS AZT AZT
36 MP RCT MP
43)
Sorensen AZT 11 MS
44 Primary endpoint MRI Gd
randomized single-masked cross-over study primary
endpoint
IFNB
Cyclosporine RCT 45, 46)

cyclosporine

Milanese IFNB1b 11 AZT 10 11
47 EDSS IFN AZT
IFN AZT
Palace IFNB1b IFNBla glatiramer acetate
Yudkin meta-
analysis AZT

36

13



2-3mg / kg / day Ellison 2.2mg
/ kg / day 3000-4000 / mm3

thiopurine
methyltransferase(TPMT)
TPMT
1191 AZT MS case-control study
10
48
cyclophosphamide CTX
RCT 1 49 4 50515253
1990 RCT
1-2 27-77 54)
IFNB IFNB
CTX 55)
RCT
14 Killian b 49 750
mg/m2 CTX 6
8 6 1 CTX
CTX CTX 0.5

14



2.3 p=0.06 CTX

CTX ( 1-12 g/1-2 )
b 54 2 112
1-3 (14 ) 46 (40 )
1.25 0.80 0.3 0.35 68 (62 )
2-4
MRI 5 RRMS Gd
3/5 5 T2 56)
MS
MS(CPMS) MS CTX
2 RCT 51 52 CTX 2 RCT 50.53)
CTX
RCT
RCT
Hauser b 58 (1) ACTH 25 / 3
15 3 5 40 / 3 20 3
(2) ACTH+ CTX 400-500 mg/ 10-14 WBC 4000 /mm3
3) (PEX)+ACTH+ CTX 2 mg/kg/ 8 3
ACTH+ CTX 12 16/20 ACTH
4/20 (p=0.0004) CTX
PEX+ACTH+ CTX (9718 ) 2
50)
Canadian Cooperative Multiple Sclerosis Study Group b 168
1) CTX 149/ WBC 4500

/mm3 9¢ + prednisolone (PSL)(40 mg/
16 ) (2) PEX+PSL 20 mg/ 22 +
22 (3) 3 6 3
EDSS 1.0 treatment failure

PEX+PSL+ CTX 12
3

15

10
CTX 1.5-2 mg/kg/

CTX

51)



PSL 12

CTX
Likosky b 42 CPMS 22 CTX
400-500 mg/ 5 WBC 4000 /mm3 20
24 EDSS FS Al
12 18 24 Hauser
52)
Northeast Cooperative Multiple Sclerosis Treatment Group b
CTX
256 (1) ACTH + CTX 500 mg/  8-18
WBC 4000 /mm3 (2) ACTH + CTX + CTX 700
mg/m2 2 1 2 (3) ACTH + CTX 600
mgim2 1 2 4 6 8 (4) ACTH + CTX+2 CTX
3
12
24 30 38% 27%
(24%  17%) p=0.04
40 53)
49, 50, 51, 52, 53, 57, 58)
RCT
2000/mm3
24 2L 3L
CTX 2.34.1

57, 58)
Northeast Cooperative MS treatment Group RCT 3
26 20 6
700/mms3 29

53

16



1989 Weiner double-blind RCT 59)( 1b) ACTH

cyclophosphamide 39 "sham”
37 2 4 (DSS)
1999 Weinshenker MS
Marburg MS idiopathic inflammatory demyelinating diseases 22
11 "sham" 11 double-blind RCT ( 1b)
2
cross-over trial 42 8/19
"sham" 60)

1982 Tindall

AZT 10 AZT 10
( I1) 6 1983 Hauser ACTH 20
ACTH CTX 20 ACTH CTX 18
62 ( 1) 1989
Weiner MS
double-blind RCT ( Ib) 5 ACTH CTX
20 "sham" 20 DSS
1991 Canadian Cooperative MS Study Group MS 168
RCT ( Ib) 51 MS
CTX 55 57 placebo "sham"
56 30 EDSS Kharti
Vamvakas 1995 randomized controlled study
meta-analysis
63) 1996 Sorensen DSS EDSS trial

17



MRI  Gd 11 MS

AZT randomized single-masked cross-over trial
44)
RCT Kbharti 64) 1985
55 MS (2 mg/kg ) CTX 15
mg/kg 26 "sham" 29
double-blind RCT(Level 1b) 11 DSS
"sham" Kharti
200 MS DSS
65) Evidence Level
5
1 kg 40-50 ml
trial
RCT
MS MS idiopathic inflammatory
demyelinating disease Weinshenker 2 60)

18



) McAlpine's Multiple Sclerosis (Third Edition). Compston A, Ebers G, Lassmann H,
McDonald I, Matthews B, Wekerle H eds, Churchill Livingstone, London, 1999.

) Poser CM, Paty DW, Scheinberg L, McDonald WI, Davis FA, Ebers GC, Johnson KP,
Sibley WA, Silberberg DH, Tourtellotte WW. New diagnostic criteria for multiple
sclerosis: guidelines for research protocols. Ann Neurol. 13:227-31, 1983.

) McDonald WI, Compston A, Edan G, Goodkin D, Hartung HP, Lublin FD,
McFarland HF, Paty DW, Polman CH, Reingold SC, Sandberg-Wollheim M, Sibley
W, Thompson A, van den Noort S, Weinshenker BY, Wolinsky JS. Recommended
diagnostic criteria for multiple sclerosis: guidelines from the International Panel on
the diagnosis of multiple sclerosis. Ann Neurol. 50:121-127, 2001.

) Multiple sclerosis in Asia. Kuroiwa Y ed, University of Tokyo Press, Tokyo, 1976.

) Multiple sclerosis east and west. Kuroiwa Y, Kurland LT eds, Kyushu Unive

rsity Press, Fukuoka, 1982.

1985.
) Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an expanded
disability status scale (EDSS). Neurology 33:1444-1452, 1983.

8) The IFN—[3 Multiple sclerosis Study Group. Interferon beta-1b is effective in
relapsing-remitting multiple sclerosis. 1. Clinical results of a multicenter,
randomized, double-blind, placebo-controlled trial. Neurology 1993;43:655-661.

9) Duquette P, Despault L, Knobler RL, Lublin FD, Kelley L, Francis GS, Freedman M,
Lapierre Y, Hum S, Greenstein JI, Mishra B, DeLillio N, Whitaker J, Layton B,
Sibley WA, Laguna J, Krikawa J, Paty DW, Oger JJ, et al. Interferon beta-1b in the
treatment of multiple sclerosis: Final outcome of the randomized controlled trial.
Neurology. 1995, 45:1277-1285

10) Pliskin NH; Hamer DP; Goldstein DS; Towle VL; Reder AT; Noronha A; Arnason
BG . Improved delayed visual reproduction test performance in multiple sclerosis
patients receiving interferon beta-1b. Neurology. 1996, 47:1463-8

11) Schwartz CE; Coulthard-Morris L; Cole B; Vollmer T. The quality-of-life effects of
interferon beta-1b in multiple sclerosis. An extended Q-TWIiST analysis. Archives of

Neurology.1997,54:1475-80

19



12) Paty, D. W, Li, D. K. B., UBC MS/MRI Study Group, and The IFNB Multiple
Sclerosis Study Group. Interferon-beta 1b (betaseron) is effective in relapsing-
remitting MS. Il. MRI evaluation of a multicenter, randomized, double-blind,
placebo-controlled trial. Neurology,1993;43:1440-1440

13) Zhao GJ; Koopmans RA; Li DK; Bedell L; Paty DW UBC MS/MRI Analysis Group
and the MS Study Group. Effect of interferon beta-1b in MS: assessment of annual
accumulation of PD/T2 activity on MRI. Neurology, 2000. 54:200-6

14) Stone LA, Frank JA, Albert PS, et al. The effect of IFNB on blood-brain barrier
disruptions demonstrated by contrast-enhanced magnetic resonance imaging in
relapsing-remitting multiple sclerosis. Ann Neurol 1995;37:611-619.

15) Saida T Tashiro H, Itoyama Y, et al : Interferon beta-1b is effective in Japanese
patients with relapsing-remitting multiple sclerosis: results of a randomized,
double-blind, parallel-group, MRI-monitored trial. Revue Neurol Suppl 3 159 2000

16) Itoyama Y, Saida T, Tashiro K, etal  Japanese Multicenter, Randomized, Double-
blind Trial of Interferon beta-1b in Relapsing-Remitting Multiple Sclerosis: Two-Year
Results. Ann Neurol 48 487 2000

17) European Study Group on interferon beta-1b in secondary progressive MS.
Placebo-controlled multicoated randomized trial of interferon beta-1b in treatment of
secondary progressive multiple sclerosis. Lancet 1998; 352: 1491-1497.

18) Miller DH; Molyneux PD; Barker GJ; MacManus DG; Moseley IF; Wagner K
European Study Group on Interferon-betalb in secondary progressive multiple
sclerosis. Effect of interferon-betalb on magnetic resonance imaging outcomes in
secondary progressive multiple sclerosis: results of a European multicenter,
randomized, double-blind, placebo-controlled trial. Annals of Neurology. 1999, 46:
850-9

19) PA Brex, PD Molyneux, P Smiddy, F Barkhof, et al. European Study Group on
Interferon beta-1b in Secondary Progressive MS. The effect of IFNbeta-1b on the
evolution of enhancing lesions in secondary progressive MS. Neurology 57, 2185-2190,
2001

20 Barkhof F, Van Waesberghe J H T M, Filippi M, Yousry T, Miller D H, Hahn D,
Thompson A J, Kappos L, Brex P, Pozzill C, Polman C H. T(1) hypointense lesions in
secondary progressive multiple sclerosis: Effect of interferon beta-1b treatment.

Brain 2001. 124, 7: 1396-1402

20



21) Molyneux PD, Kappos L, Polman C, et al. The effect of interferon beta-1b treatment
on MRI measures of cerebral atrophy in secondary progressive multiple sclerosis.
Brain 2000; 2256-2263.

22) The IFNB Multiple Sclerosis Study Group and The University of British Columbia
MS/MRI Analysis Group. Neutralizing antibodies during treatment of multiple
sclerosis with interferon beta-1b: Experience during the first three years. Neurology.
1996. 47 :889-894

23) Rice GP; Paszner B; Oger J; Lesaux J; Paty D; Ebers G. The evolution of
neutralizing antibodies in multiple sclerosis patients treated with interferon beta-1b.
Neurology. 1999, 52:1277-9.

24) Cheng, Y., Zhao, G., Li, D. K. B., Koopmans, R., Paty, D. W., IFNB Multiple
Sclerosis Study Group, and UBC, M. S. MRI lesion activity and accumulation in MS
patients with neutralizing antibodies of Interferon Beta-1b. Neurology. 1997,
48:A244-A244.

25) Paty DW, Goodkin D, Thompson A, Rice G. Guidelines for physicians with patients
on IFNP -Ib: the use of an assay for neutralizing antibodies (NAB). Neurology 1996;
47:865-866.

26) Ross C., Clemmensen KM, Svenson M et al: Immunogenecity of Interferon-f in
multiple sclerosis patients: Influence of preparation, dosage, dose frequency, and
route of administration. . Ann Neurol 2000; 48: 706-712

27) Rice GP; Ebers GC; Lublin FD; Knobler RL. Ibuprofen treatment versus gradual
introduction of interferon beta-1b in patients with MS. Neurology.1999, 52:1893-5

28) Miller DM, Weinstock-Guttman B, Bethoux F, Lee JC, Beck G, Block V, Durelli L,
LaMantia L, Barnes D, Sellebjerg F, Rudick RA. A meta-analysis of methyl-
prednisolone in recovery from multiple sclerosis exacerbations. Mult Scler
2000;6:267-273.

29) Durelli L, Cocito D, Riccio A, Barile C, Bergamasco B, Baggio GF, Perla F,
Delsedime M, Gusmaroli G, Bergamini L. High-dose intravenous methyl-
prednisolone in the treatment of multiple sclerosis: clinical-immunologic correlations.
Neurology 1986;36:238-243.

30) Milligan NM, Newcombe R, Compston DA. A double-blind controlled trial of high
dose methylprednisolone in patients with multiple sclerosis: 1. Clinical effects.

J Neurol Neurosurg Psychiatry 1987;50:511-516.

21



31) Sellebjerg F, Frederiksen JL, Nielsen PM, Olesen J. Double-blind, randomized,
placebo-controlled study of oral, high-dose methylprednisolone in attacks of
MS. Neurology 1998;51:529-534.

32) Beck RW, Cleary PA, Anderson MM Jr, Keltner JL, Shults WT, Kaufman DI,
Buckley EG, Corbett JJ, Kupersmith MJ, Miller NR, et al. A randomized, controlled
Trial of corticosteroids in the treatment of acute optic neuritis. The Optic Neuritis
Study Group. New Engl J Med 1992;326:581-588.

33) Beck RW, Cleary PA, Trobe JD, Kaufman DI, Kupersmith MJ, Paty DW, Brown CH.
The effect of corticosteroids for acute optic neuritis on the subsequent development of
multiple sclerosis. The Optic Neuritis Study Group. N Engl J Med 1993; 329: 1764-
1769.

34) Zivadinov R, Rudick RA, De Masi R, Nasuelli D, Ukmar M, Pozzi-Mucelli RS, Grop
A, Cazzato G, Zorzon M. Effects of IV methylprednisolone on brain atrophy in
relapsing-remitting MS. Neurology 2001;57:1239-1247.

35) Kinkel RP. Methylprednisolone. In Rudick RA and Goodkin DE eds, Multiple
sclerosis therapeutics, Martin Dunitz, London, p349-370, 1999.

36) Palace J, Rothwell P. New treatments and azathioprine in multiple sclerosis.

Lancet 350: 1033, 1997.

37) Bryant J, Clegg A, Milne R. Systematic review of immunomodulatory drugs for the
treatment of people with multiple sclerosis: Is there good quality evidence on
effectiveness and cost? J Neurol Neurosurg Psychiatry 70: 574-579, 2001.

38) Thomas FJ, Hughes TAT. Azathioprine treatment in multiple sclerosis;
pretreatment assessment of metabolizer status. J Neurol Neurosurg Psychiatry 70:
812-827, 2001.

39) Goodkin DE, Bailly RC, Teetzen ML, Hertsgaard D, Beatty WW. The efficacy of

azathioprine in relapsing-remitting multiple sclerosis. Neurology 41:20-25, 1991.
40) Yudkin PL, Ellison GW, Ghezzi A et al. Overview of azathioprine treatment in
multiple sclerosis. Lancet 339: 64-65, 1991.

41) Milanese C, La Mantia L, Salmaggi A, Eoli M. A double blind study on azathioprine
efficacy in multiple sclerosis: final report. J Neurol 240: 295-298, 1993.

42) Cavazzuti M, Merelli E, Tassone G, Mavilla L. Lesion load quantification in serial
MR of early relapsing multiple sclerosis patients in azathioprine treatment.

A retrospective study. Eur Neurol 38: 284-290, 1997.

22



43) Ellison GW, Myers LW, Mickey MR et al.: A placebo-controlled, randomized, double-
masked, variable dosage, clinical trial of azathioprine with and without methyl-
prednisolone in multiple sclerosis. Neurology 39: 1018-26, 1989

44) Sorensen PS, Wanscher B, Szpirt W et al. Plasma exchange combined with
azathioprine in multiple sclerosis using serial gadolinium-enhanced MRI to
monitor disease activity: a randomized single-masked cross-over pilot study.
Neurology 46: 1620-1625, 1996.

45) Kappos L, Patzold U, Dommasch D et al. Cyclosporine versus azathioprine in the
long-term treatment of multiple sclerosis—results of the German multicenter
study. Ann Neurol 23: 56-63, 1988.

46) Steck AJ, Regli F, Ochsner F, Gauthier G. Cyclosporine versus azathioprine in the
treatment of multiple sclerosis: 12-month clinical and immunological evaluation.
Eur Neurol 30: 224-228, 1990.

47) Milanese C, La Mantia L, Salmaggi A, Caputo D. Azathioprine and interferon
beta-1b treatment in relapsing-remitting multiple sclerosis. J Neurol Neurosurg
Psychiatry 70: 413-414, 2001.

48) Confavreux C, Saddier P, Grimaud J, Moreau T, Adeleine P, Aimard G. Risk of
cancer from azathioprine therapy in multiple sclerosis: a case-control study.
Neurology 46: 1607-1612. 1996.

49) Killian JM, Bressler RB, Armstrong RM, Huston DP  Controlled pilot trial of
monthly intravenous cyclophosphamide in multiple sclerosis. Arch Neurol 45:27-30,
1988

50) Hauser SL, Dawson DM, Lehrich JR, Beal MF, Kevy SV, Propper RD, Mills JA,
Weiner HL: Intensive immunosuppression in progressive multiple sclerosis. A
randomized, three-arm study of high-dose intravenous cyclophosphamide, plasma
exchange, and ACTH. New Engl J Med 308:173-80, 1983

51) The Canadian Cooperative Multiple Sclerosis Study Group: The Canadian
cooperative trial of cyclophosphamide and plasma exchange in progressive
multiple sclerosis. Lancet 337:441-6, 1991

52) Likosky WH, Fireman B, Elmore R, Eno G, Gale K, Goode GB, Ikeda K, Laster J,
Mosher C, Rozance J: Intense immunosuppression in chronic progressive multiple
sclerosis: the Kaiser study. J Neurol Neurosurg Psychiatry 54:1055-60, 1991

53) Weiner HL, Mackin GA, Orav EJ, Hafler DA, Dawson DM, LaPierre Y, Herndon R,

23



Lehrich JR, Hauser SL, Turel A: Intermittent cyclophosphamide pulse therapy in
progressive multiple sclerosis: final report of the Northeast Cooperative Multiple
Sclerosis Treatment Group. Neurology 43:910-8, 1993

54) Gonsette RE, Demonty L, Delmotte P: Intensive immunosuppression with
cyclophosphamide in multiple sclerosis. Follow up of 110 patients for 2-6 years. J
Neurol 214:173-81, 1977

55) Patti F, Cataldi ML, Nicoletti F, Reggio E, Nicoletti A, Reggio A et al: Combination
of cyclophosphamide and interferon-beta halts progression in patients with rapidly
transitional multiple sclerosis. J Neurol Neurosurg Psychiatry 71:404-7, 2001

56) Gobbini MI, Smith ME, Richert ND, Frank JA, McFarland HF: Effect of open label
pulse cyclophosphamide therapy on MRI measures of disease activity in five
patients with refractory relapsing-remitting multiple sclerosis. J Neuroimmunol
99:142-9, 1999

57) Baltus JA, Boersma JW, Hartman AP, Vandenbroucke JP: The occurrence of
malignancies in patients with rheumatoid arthritis treated with
cyclophosphamide: a controlled retrospective follow-up. Ann Rheum Dis 42:368-73,
1983

58) Baker GL, Kahl LE, Zee BC, Stolzer BL, Agarwal AK, Medsger TA Jr: Malignancy
following treatment of rheumatoid arthritis with cyclophosphamide. Long-term
case-control follow-up study. Am J Med 83:1-9, 1987

59) Weiner HL, Dau PC, Khatri BO et al.: Double-blind study of true vs. sham plasma
exchange in patients treated with immunosuppression for acute attacks of multiple
sclerosis. Neurology 39: 1143-1149, 1989

60 Weinshenker BG, O'Brien PC, Petterson TM et al.: A randomized trial of plasma
exchange in acute central nervous system inflammatory demyelinating disease.
Ann Neurol 46: 878-886, 1999

61 Tindall RSA, Walker JE, Ehle AJ et al.: Plasmapheresis in multiple sclerosis:
Prospective trial of pheresis and immunosuppression versus immunosuppression
alone. Neurology 32: 739-743, 1982

62) Hauser SL, Dawson DM, Lehrich JR et al.: Intensive immunosuppression in
progressive multiple sclerosis: A randomized, three-arm study of high-dose
intravenous cyclophosphamide, plasma exchange, and ATCH. N Eng J Med
308:173-180, 1983

24



63) Vamvakas EC, Pineda AA, Weinshenker BG: Meta-analysis of clinical studies of the

64)

65

efficacy of plasma exchange in the treatment of chronic progressive multiple
sclerosis. J Clin Apheresis 10: 163-170, 1995

Khatri BO, McQuillen MP, Harrington GJ et al.: Chronic progressive multiple
sclerosis: Double-blind controlled study of plasmapheresis in patients taking
immunosuppressive drugs. Neurology 35: 312-319, 1985

Khatri BO, McQuillen MP, Hoffmann RG et al.: Plasma exchange in chronic
progressive multiple sclerosis: A long-term study. Neurology 41: 409-414, 1991

25



