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Immunogenicznos¢ preparatow biologicznych

Contaminants and impurities
(from initial production
or downstream processing)

Assaytechnologies ~~  Patient characteristics ~ Unknown factors

Rossman, 2004



Consequence Biotherapeutic
Disease/Condition ol Antibody Agent Relerence
Diabetes Loss of efficacy | Insulin Meager*; Fineherg et al.”
Acute myocardial Streptokinase Rosenschein et al.* i
infarction Staphylokinase Vanderschueren et al.™

Adenosine deaminase
deficiency

Cervical dystonia

Hemophilia A

Malignant carcinoid
tumors

Multiple sclerosis

Cancer

Hypogonadotropic
AZOOSPETTIC MEN

Cutaneous T-cell
lymphoma

Hypogonadotropic
hypogonadism

Carcinoma

Anemia

Y

Meutralization
of native protein

Adenosine deamidase

Chaflee et al ¥

Botulinum toxin

Rollnik et al.!*

Factor VIII

Lusher: 20007

Interferon alpha-2

Freund et al.”;
Quesada et al

Interferon beta

[FNB MS Study Group ™,

PRISMS Study Group.™;
Sorensen et al. ™

Interleukin-2 (IL-2)

- &
Frommer.

Gonadotropin-
releasing hormone

Blumenfeld et al *

Denileulan diftitox

Olsen et al **

Human chorionic
gonadotropin

Claustrat et al ¥’

GM-CSF*/IL-3

Ragnhammar and
Wadhua *

Erythropoietin

Casadevall et al.*:
Prabhakar and
Muhlfelder.*

Nastepstwa kliniczne obecnosci przeciwcial neutralizujacych

Rossman, 2004



Immunogenicznos¢ preparatow immunomodulujacych w SM

INF B

GA

Przeciwciala monoklonalne:
natalizumab



Biologia interferonow

INF sg ewolucyjnie starg PNap TNy

rodzing bialek o malej masie \
Receptors

Y
Signal transduction

Klasyfikowane sg jako cytokiny
0 strukturze helisy:
Typlia, B, 1,0

Transcriptional induction CTL killing

Growth mest-'l-PT-l ‘ _ molecules

T 'l I- ......
Typ I1: Y Cell death Hcaspasesd—rpmcaspam' MHC class |
mRNA degradation -l—rDASaﬁ—ﬂASl | /
- Translational arrest ﬂl—'— PKRa i—:— PKRi :‘pmteasume
Funkcje: e ) TP )

Primary target  yiraf dspna  ¥iral Proteins

®

Goodbourn et al., 2000

- obrona przeciwwirusowa,
- regulacja wzrostu komorek,
- aktywacja immunologiczna

virus replication
& protein synthesis




Interferon beta jako Srodek terapeutyczny

CHO cells

P i Interferon 3

-_\.) Interferon beta-1b Interferon beta-1a

Hemmer et al., 2005



Aktywnosc¢ biologiczna IFN:

INF beta jest produkowany w bezposredniej odpowiedzi na infekcje wirusowg przez
wickszo$¢ rodzajow komorek, w szczegdlnosci fibroblasty.

Ulega procesowi glikozylacji
IFN-induced proteins
+ Antiviral response
* B,-micreglobulin
Type | IFN receptor

+ GTP-cyclohydrolase
(neopterin)

+ Mx proteins

* Many others
(efficacy in M3)

i

IFN4nduced
mANA

Signa

transducticn Transcription

Activated
transcription
tactor

Mucleus

Cell n

IFN = Interferon; ISRE = Interferon-stimulated response element; Jak1 = Janus kinase 1; Tyk2 = Tyrosine kinasa 2,

Noronha, 2007



Wskazniki bioaktywnosci INF-beta

Wskazniki specyficzne:

Myxovirus resistance 1 protein (MxA)

Wskazniki niespecyficzne:

2’5’ oligoadenylate-synthetase (OAS)
B, microglobulin

Neopterin

Tumor necrosis factor apoptosis inducing ligand (TRAIL)



A comparative study of the relative
bioavailability of different interferon
beta preparations

F. Deisenhammer, MD; I. Mayringer, MD; J. Harvey, PhD; E. Dilitz, MD; T. Gasse, MD; D. Stadlbauer, MD;
M. Reindl, PhD; and T. Berger, MD

Poréwnanie wzglednej bioaktywnosci
roznych preparatow interferonu beta

Table 2 In vitro sttmulation of MxA in untreated Blood from 10 healthy volunteers

Interferon protein weight, pg M=xA, ng/ml. p Values as compared with baseline
I Betaferon Rebif Avonex Betaferon Rebif Avonex Betaferon Rebif Avonex
] ] ] (] 10.5 10.5 11.4 — — —
1 a1 4 5 19.2 12.2 13.2 0.388 0.754 0.865
5 156 18 25 21.6 13.6 16.2 0.106 0.635 0.662
10 313 aT a0 29.8 15.9 15.1 0.421 0.583
100 3125 367 500 T.7 36.7 40.7 0.002 0.006 0.026
500 15,625 1833 2500 53.1 52.2 50.0 0.004 0.003 0,006
1000 31.250 2667 5000 47.8 55.6 57.1 0.001 0.001 0,004

The left-hand section gives the interferon protein weight of the different preparations by international units. The middle section shows
the MxA response according to ITTs. The right-hand section shows the statistical results of comparison (Student’s ¢#-test) between MxA
level=s at the corresponding I[Us and the baseline MxA level.
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Urinary neopterin and nitric oxide
metabolites as markers of interferon p-la
activity in primary progressive multiple
sclerosis

K Rejdak', SM Leary?, A Petzold™?, A] Thompson®, DH Miller’
and G Giovannoni?

Mukiple Sclerosis

0{00) 1-7

@ The Author(s) 2010

Table |. Baseline characteristics of patients available for intention-to-treat analysis. Data presented as medians (range)

Placebo-treated (n=20)

IFNp- 12 30 pg/week (n = 15)

IFNB-12 60 ugiweek (n= 14)

Sex (F/M) 15/5

Age (years) 43 (30-59)

Disease duration (years) 8 (3-19)

EDSS 5(2-T)

UNCR (umolimeol) 254.8 (165.5-884.8)
NOxCR (mmeal/mal) 62.3 (18.1-1569)

10/5
51 (29-58)

6 2-17)

5.5 (35-7)

2592 (1545-810.6)
63.0 (287-247.9)

6/8
53 (25-59)

6 (3-21)

5 (2-6.5)

3849 (164.5-967.3)
93.0 (19.8-2846)

EDSS, Expanded Disability Status Seale; UNCR, neopterin/creatinine; NOxCR, nitrate and nitrite/creatinine.
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Oznaczanie obecnosci P-cial u pacjentow leczonych

Przeciwciala
wiazace
VS.
Przeciwciala

neutralizujace

Oger, Gibbs., 2007
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Oznaczanie obecnosci P-cial u pacjentow leczonych
INF-b
Przeciwciala wigzace

Serum

v
Q000000000000 0O0O
Binding antibodies No

@ O
A }é }‘ O O
GI®I®I®I®I®I® 000000

Hemmer et al., 2005



Oznaczanie obecnoSci P-cial u pacjentéw leczonych INF-b

Efekt cytopatyczny

Oznaczenie biatka MXA
| indukcji ekspresji
genu MxA

Deisenhammer et al., 2007
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MAab titer

Variability in detection and quantification of Oznaczanie obecnos$ci P-cial U
interferon 3-1b-induced neutralizing antibodies

° r
Hans-Peter Hartung"'¥', Bernd Kieseler', Douglas S Goodin?, Bamy GW Arnason’, Giancarlo Comi®, Stuart Cook”, p aCJ entOW leCZO nyCh INF- b

Massimo Filippi*, Douglas R Jeffery®, Ludwig Kappos, Timon Bogumil®, Brigitte Stemper®, Rupert Sandbrink'?,
Yukiko Nakada'®, Haruhiko Nakajima'®, Susanne Schwenke®, Stephan Lehr®, Jiirgen Heubach?,
Christoph Pohl®'" and Joachim Reischl®

Journal of Neuroinflammation 2012, 9:129
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Immunogenicznos¢ intereferonu beta

, IFN-5-1b 250 ug/2 days
Incomin IFN-5-1a 30 pg weekly

EVIDENCE IFN-5-1a 44 ug 3 x weekly

IFN-g-1a 30 ug weekly

IFN-3-1b 160 pg/m2/2 days

NA SPMS IFN-5-1b 250 ug/2 days

IFN-A-1a 60 ug weekly
' IFN-g-1a 30 ug weekly

IFN-31a 44 ug 3 x weekly
SPECTRIMS [ | IFN-5-1a 22 ug 3 x weekly

__ IFM-51a 44 pg 3 X weekly
PRISMS | IFM-g-1a 22 ug 3 x weekly

Clanet et al.

Jacobs et al. | | IFN--1a 30 ug weekly
European SPMS IFN-A1b 250 pg/2 days
IFN-B MS study group ;ﬁﬁﬁﬁ;ﬁiﬁ e
l‘.II! 1 II[]I EI{} EID 4ID EII[} 60

Noronha, 2007



Interferon beta preparations for the treatment of
multiple sclerosis patients differ in neutralizing
antibody seroprevalence and immunogenicity

A Sominanda’, U Rot?, M Sucniemi’, F Deisenhammenj,j Hillert' and A Fogdeli—Hahn’

Multiple Sclerosis 2007; 13: 208-214

Table T The frequency of neutralizing antibodies against IFNf

in 1115 IFNpB-treated M5 patients

NAD positive n (%)
No. of patients (n=1115) 356 (32%)
Male (n=282) B9 (32%)
Female (n=833) 267 (32%)
Avonex (n=257) 34 (13%)
Betateron (n=288) 125 (43%)
Rebit22 (n =276) 108 (39%)
Rebit44 (n=294) B9 (30%)
Rebit22 and Rebif44 (n =570) 197 (35%)
Immunogenicity of IFNB products —— Avonex
20 —@— Betaferon
—k— Rehif22
16+
= = 3 = = Rehifdd
= 124
£
44
0 ; ;

low [20-50) med (51-200)  high [201-1280)

very high (=1280)

MED DS (Tl

(A} MNAb positivity; different proeducts

__i_.—:'- -"-'i'-"---

_____ P e e
s P N

- 9

Ayonex
» « @+ Betaferon
—o—Reblf 22 ug
— #— Reblf 44 ug
— - Toia

M poositine (Sh)

1-2 21 4 45 3£ e

Treatment duration {y=ars)

|B} NAD positivity; titer categories

—
» -
i i)
. %,
= ] -]
% et
¥
"-.‘.l. T W, il -El
il ‘.“-_ "

v e o

e 1A
— % — hign
——ery high
— o f0fal

3 4 4.5 548 =B
Treatment duration [years)




Y Appearance and disappearance of . . . o o . .
€2 neutralizing antibodies during PO_] awlanice si€ 1 znikanie Nabs

interferon-beta therapy
P. Seelberg Sorensen, MD, DMSc; N. Koch-Henriksen, MD, DMSc; C. Ross, MD; K.M. Clemmesen, MD;

K. Bendtzen, MD, DMSe; and the Danish Multiple Sclerosiz Study Group*
NEUROLOGY 2005;65:33-39

Table 2 Follow-up time of patients for each IFN-beta preparation and for all patients

24 mo 30 mo 26 mo 42 mo 45 mo 54 mo G0+ mo
Betaferon 250 pg /2 day® 191 163 158 133 130 54 liri
Avonex 30 pg 1 * weekly® 70 a0 46 27 24 g
Rehif 22/44 pg 3 ¢ weekly™ 170 127 120 86 T3 19 2
All 1:rati£'n1:ﬂ.T 455 375 361 279 256 138 103
100 LT 1.00-
0.90- bas 0.907 0,90+
Ulan_ --"'III. G.ED_ OBD
i
0,70 i 070 Betaleron 0.70
== AUONEH
0.60 e Reblf 0.60 Betaferon
0,60~ '
0.50‘ Al 1,50+
0,50~
0,40 0.40
e 0.30 0,301
0,30 Betaler
e 0,20 - fynnEy 0,204
0.204 010~ - 010
0.104 0,00 0,00
0,00~ T T T T T T T T T T T T TIr1 T T 1171 [ T T
T T 0 6121824313642 48 54 G0 66 72 TR B4 0D 6121874303642 43 54 G066 7278 &4
0 6121824303642 4854 606672 78 84 Time (months) Time (months)

Time (menths)

Figure 2. Cumulative probability of becoming definitely Figure 4. Cumulative probability of reverting to definite
Figure 1. Probability of remaining neutralizing antibody  neutralizing antibocly (NAB)-positive (at least two consecu-  NAB-negative status (at least two consecutive neutralizing
(NABJ-negative (free of NAB-positive tests). Life-table tive NAB-positive tests with neutralizing capacity =20%). antibody [NAB]-tests with neutralizing capacity <20%) in



Interferon-beta: the neutralizing antibody (NADb) titre predicts reversion
to NAb negativity

C Gneiss, M Reindl, A Lulterotti, R Ehling, R Egg, M Khalil, T Berger and F Deisenhammer*
Department of Neurology, University of Innsbruck, Anichstrasse 35, 6020 Innsbruck, Austria

Multiple Sclerasis (2004) 10, 507-510

Prawdopodobienstwo
powrotu do stanu
sero-negatywnego
zalezy od:

-Wysokosci mian
wyjsciowych

-Typu interferonu

beta 1b > beta 1a

()

Titre ()  Type of IFN

“ 28
E L] rf 4
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I--. 4 K ] P’ 4 K 4
11 l 1 14 7 3 4 11
Titer <75 Tfer =75 [F i b [FMp=1k
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Figure 2 Longitudinal development of NAbs against IFNf in
reverters and nonreverters.



Biological activity of interferon betas in patients with

multiple sclerosis is affected by treatment regimen and Czy Nabs zaburzajq aktywnOéé biOlogiczn%
neutralising antibodies |nte I’fe ronu betar)

A Bertolotto, A Sala, S Malucchi, F Marnetto, M Caldano, A Di Sapio, M Capobianco, F Gilli

See Editorial Commentary, p 1234 J Neurol Neurosurg Peychiaky 2004;75:1294-1299. doi: 10.1136/jnnp.2004.037259

Table 1 Demographic and clinical characteristics of 62 patients with M5 treated with four different interferon beta regimens

Avonex Betaferan Rebif 22 Rebif 44 Total
(n=16) fn=10) (n="24) (n=12) (n=62)
Sex [M/F) 5/ 4/5 7T &/6 22/40
Body mass® 1.763 (0.14), 1.724 (0.14], 1.753 [0.17), 1.764 (0.11), 1.753 (0.14),
1.51-1.97 1.55-1.94 1.50-2.10 1.59-1.25 1.50-2.10
Dwrafion of disease™ B.0 [4.6), 1-18 10.0 [6.1), 4-26 8.4 (5.1), 1-2 4.7 [4.8), 1-18 B.0(5.2), 1-26
Maonths of therapy™ 14 (7). 529 35 (20]), 4-50 21 (18}, 3—50 11 (10K, 3—36 20 (17}, 3—50
EDS5* 2.0(1.0), 0—4.0 2.0(1.0), 1.0-56.5 2.0(1.0), 0-5.0 2.0(1.0), 0-5.0 2.0(1.5), 0-5.5
Mab status t
Nab— 14 (88} & [60) 17 (71} 10 (83) AT [7&)
Parsistent MAb+ 2(12) 3 (30) 5(21) 2(17) 12 (19)
lolated MaAb+ - 1 (10) 2 (8) - 3(5)

*Mean (S0, rangs.

thumber (%),

TSince Rebif 44 was more mcenily approved for the treatment of MS than Avones, Betaferon, and Rebif 22, the duration of treatment with Rebif 44 compared with
the ather three freatment regimens was statistically different.

EDSS, Expanded Disdbility Status Scals; F, female; M, male; MS, multipls sdemsis.
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EE Persistent neutralizing antibodies

abolish the interferon 3

bioavailability in MS patients

A. Bertolotte, MD: F. Gilli, PhD: A. Sala, PhD:; M. Capobianco, MD; 8. Malucehi, MD; E. Milano, MD;
F. Melis, MD; F. Marnetto, PhD; R L.P. Lindberg, PhD; R. Bottero, MD, A. Di Sapio, MD; and

MNEUROLOGY 2003;60:634—630

1500-

:

fgMxA/pgGAPDH
w
2

Table I Clinical characterizfice of MxA fesfed pafienis

M.T. Giordana, MD

Czy Nabs zaburzaja aktywnos$¢ biologiczna interferonu beta?

Hours from last injection,

Months of therapy,

IFME therapy Mo, patients WNo. zamples mean = S (range) mean + S0 (range)

Treatment naive a4 103 —_— —_—

IFMNE treated 92 157 122 + 1.7 (5-14) 21 + 16 {7-59)
Avonex 22 29 121 +1.1i11-14) 19 + 10 (8-34)
Betaferon 17 39 12.3 £ 1.2010-14) 32 £ 21 (9-59)
Rebaf 22 53 119 121 = 1.4 (8-13) 19 + 16 (7-62)

15004
p=0.0001 p=0.47
p=0 1500+
p=0.005 p=0.14 z
: . z pr028 : E 1000
. 3 1000+ . o p=02
.tl'.. ':v f+1] 13 ', a
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: = 5004 e B, p=016
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Treatment-  NAb- lsolated  Persistent Avonex Betaferan Rebif 22 Avonex Betaferon Rehif

Naive Nab+ Nab+ A n=18 n=11 n=40 B n=2 n=3 n=6




Czy Nabs zaburzaja aktywnoS$¢ kliniczna interferonu beta?

Clinical importance of neutralising antibodies against interferon
beta in patients with relapsing-remitting multiple sclerosis

Lancet 20032; 362: 1184-91

Per Soelberg Sorens:
Ole Kristensen, Thor Petersen, Soren Rasmuss
Muitiple Sclerosis Study Group™

en, Christian Ross, Katia Marfa Clemmesen, Kiaus Bendtzen, Jette Lautrup Frederiksen, Kal Jensen,
en, Mads Ravnborg, Egon Stenager, Nils Koch-Henriksen, and the Danish

Treatment
Rebif once a weelk (n=103) Rebif three times a week (n=152) Avonex (n=82) Betaferon (n=124) All (n=541)
Age (years) aA7-5 ([ 20-E5) 39-2 (1645T) 4i0-3 (14457) 39-3 (19-52) 38-1 (14—-57)
Sex ratio (female:male) 2-22:1 2-24:1 2-15:1 1-77:1 2-04:1
EDSS 2-85 (0-5-5) 2-99 (045-5) 2-5E (0-5-5) 2-80 (0-5-5) 2-84 (0—5-5)
Relapses* 316 (2—10) 2-80 (2-8) 2-52 (1-45) 2.95 (D-8) 2-88 (0—10)
Disease duration (years) 734 (035 .88 (0—2T) 744 (0-24) T-E5 (0-51) T-04 (0—51)
Data are mean (range) except for sex ratio. *During past 2 years.
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Neutralizing antibodies to

interferon beta-1b multiple sclerosis:

a clinico-radiographic paradox in the

BEYOND trial

Douglas 5 Goodin', Hans-Peter Hartung’, Paul O'Connm’,
Massimo Filirpi‘, Barry A.rnas;)ns, Giancario C:}mi‘,

Stuart Cook’, Douglas Jeffery’, Ludwig Kappos®,

Timon Bogumil®, Yolker Knappertz®®, Rupert Sandbrink™'®,
Karola Beckmann'®, Rick White'', John Petkau'' and
Christoph Pohl'™'? for the BEYOND Study Group

Kliniczno-radiologiczny paradoks w
odniesieniu do obecnosci Nabs

P-value®
Glatiramer
Group Walue A b-meganve v ACETIIE WE.
IFM[-1b 250 pg
Comulative mumber of new T2 lesions up © LAS (mean)
Megatve, n="5I8 1.9 =000
All posiche (=20 MWIml), n=314 5.2 <0000 | 0.066
Lowe, n= |57 4.4 <0000 | 0.7e
Medium, n=T7% 5.0 <0000 | 0.026
High, n="TE 7.1 <0000 | 0.08
Glatiramer aceme, n=415 4.6 <0000 |
Absolue change in T2-lesion volume up o LAS (median)
Megatve, n=>514 LIE: <0000
All positive (=20 MWiml), n=312 0.75 <0000 | 0.45
Lowe, n= |56 .65 <0000 | 0.%
Medium, n="79 0.74 000 56 0.85
High, n=T77 1.4 <0000 | 0.058
Glatiramer aceme, n= 409 0.68 <0000 |
IFM[- 1k 500 pg
Cumulative number of new T2desions up to LAS (mean)
Megatve, n= 475 2.2 < (LD
All posithe (=20 MM}, n= 334 4.7 <0000 | 040
Lo, n= |40 1B 00 009
Medium, n="77 4.8 00005 0.73
High, n= 117 7.0 <0000 | 0.oI0
Glriramer aceme, n=415 46 <0000 |
Absolute change in T2-lesion volume up o LAS (median)
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Neutralizing antibodies to

interferon beta-1b multiple sclerosis:
a clinico-radiographic paradox in the

BEYOND trial

Douglas 5 Goodin', Hans-Peter Hartung’, Paul O'Connol’,
Massimo Filirpi‘, Barry A.rnas;)ns, Giancario Cc;m i‘,

Stuart Cook’, Douglas Jeffery’, Ludwig Kappos®,

Timon Bogumil®, Yolker Knappertz®®, Rupert Sandbrink™'®,
Karola Beckmann'®, Rick White'', John Petkau'' and
Christoph Pohl'™'? for the BEYOND Study Group

Kliniczno-radiologiczny paradoks w
odniesieniu do obecnosci Nabs
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A case study on the effect of neutralizing antibodies to interferon
beta 1b in multiple sclerosis patients followed for 3 years with
monthly imaging

doi:10.1111].1365-2240.2007.03467.X

A.W. Chiu,* M. Ehrmantraut,*

N. Dn Richert,* V. N. Ikonomidou,*
S. Pellegrini,* H. F. McFarland,*

I. A. Frank! and E Bagnato*
*Newroimmunology Branch, National Institute
of Neurological Disorders and Siroke, NIH,
Bethesda, MD, USA, and "Laboratory of
Diagnostic Radiology and Research, National
Institute of Neurological Disorders and Stroke,
NIH, Bethesda, MD, USA

Table 1. Demographic, clinical and magnetic resonance imaging (MRI) characteristics of patients at enrolment time.

Patient no. Age Gender Years of MS EDSS score No. of CELs
1 280 Female 40 15 ]

2 450 Female 20 55 4

3 230 Female 40 540 13

4 309 Female 59 24 3

5 350 Male 70 24 4
Mean * sd. 324 %83 4FN1M d6x140 32x10 4849

CELs: contrast-enhancing lesions; EDSS: Expanded Disability Status Scale; M5: multiple sclerosis.
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Fig. 1. The graph represents NAb development in relation to tCELs
evolution in patient 1. Neutralizing antibodies {Nab) development
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Fig. 2. The graph represents NAb development in relation to tCELs
evolution in patient 2.
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Aktualne rekomendacje

EFMNS TASK FORCE/CME ARTICLE

Guidelines on use of anti-IFN-/ antibody measurements in multiple
sclerosis: report of an EFNS Task Force on IFN-/4 antibodies in multiple
sclerosis

P. S. Serensen®, F. Deiscnhammerb, P. Duda®, R. Hohlfeld®, K.-M. Myhr®, J. Palace', C. Polman?®,
C. Pozzilli” and C. Ross' for the EFNS Task Force on Anti-IFN-8 Antibodies in Multiple Sclerosis
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Algorytm postepowania w oparciu o rekomendacje

Pacjent leczony INF-R

NABs niecbecne
w l
Powtomy test
Przerwanie leczenia NABs cbecne 4= po24 mies. lubw razie =P  NABs nieobecne

INF-R

T charaby

Wysokie miano NABs
W powtarzanych Oznacranie powlarzane Zaniechanie dalszych

oznaczeniach 4= 20 3-8 Miss. —p MABs nicobecne = oznaczefi



Algorytm postepowania w oparciu o rekomendacje

Konsorcjum Neutralizing Antibodies on Interferon Beta in
Multiple Sclerosis (NABINMS) w ramach Programu Ramowego
KOMISJI EUROPEJSKIEJ, sktadajace si¢ z europejskich

naukowcow 1 lekarzy klinicystow.

Panel 1: Definitions applied by the expert panel as a
starting point for their discussions

NAb titres

+ Cut-offs need to be determined and appropriately
validated for individual laboratories and will be
agent-specific EMA recommends using interferon
beta-1a in assays independent of the therapeutic
interferon-beta product used

» Titres most often applied in routine clinical practice differ
between the products used (table 1)

Clinical status of patient

Doing well

No relapses; no or limited MRI activity (CELs and/or new
T2 lesions)

Intermediate disease activity
One relapse during therapy: no or limited MRI activity
(CELs and/or new T2 lesions)

Doing poorly

Multiple relapses or one relapse and extensive MRI activity
(multiple CELs and new T2 lesions)

CEL=contrast-enhancing lesion. EMA=European Medicines Agency.
MA b= neutralising antibody.

Panel 2: Recommended features of the common assay* for
neutralising antibodies

Developed by the three marketing authorisation
holders (Merck-Serono, Biogen, and Bayer) at the
request of CHMP

Based on the inhibition of MxA induction in A549 cells
MxA is detected by a rat monoclonal antibody

The Kawade equation” is used to define the titre as the
dilution that reduces interferon beta by ten to one
laboratory units

CHO-derived interferon beta is used as standard antigen
Assay validation shows good inter-laboratory

(CV 1-9-5-3%) and intra-laboratory (CV 0-4-4-4%)
reproducibility

CHMP=Commission for Human Medicinal Products of EMA. CHO=Chinese hamster
ovary cell. Ov=coefficient ofvariability. MuxA=rmyovirus resistance protein A
EMA=European Medicines Agency. *As reported by the EMA™

Polman i wsp., 2010



Algorytm postepowania w oparciu o rekomendacje

Negatywne miano NAb

Zalecenie diagnostyczne

Zalecenie dotyczace leczenia

Mate miano NAb

Zalecenie diagnostyczne

Zalecenie dotyczace leczenia

Duze miano NAb

falecenie diagnostyczne

falecenie dotyczace leczenia

Stan dobry**

Powtdrzyt po 12 mies.

Bez zmian

Powtdrzyt po 3-6 mies.
Jezeli mate miano utrzymuje
sig, rozwazyc test MxA

W przypadku braku
aktywnosci biologiczne) MxA
rozwazyt zmiane leku na
preparat spoza grupy inter-
ferondw beta

Powtorzyt po 3-6 mies.

Srednia
aktywnosc choroby**

Powtdrzy€ po 12 mies.

Rozwazyc kontynuacje
biezgcego leczenia*

Powtdrzy€ po 3-6 mies.
Jezeli mate miano utrzymuje
sig, rozwazyc test MxA

W przypadku braku
aktywnosci biologiczne) MxA
rozwazyc zmiane leku na
preparat spoza grupy inter-
feronéw beta

Powtdrzy€ po 3-6 mies.

Stan zty**

Nie powtarzac

[Emienft Ieczenie]

Nie powtarzat.
Rozwazyt MxA w celu uzyska-
nia dodatkowych informacji

[Emienft Ieczenie]

Nie powtarzac

Jezeli duze miano utrzymuje
sig, rozwazyt zmiane leku
na preparat spoza grupy
interferondw beta

|ezeli duze miano utrzymuje
sig, rozwazyc zmiane leku
na preparat spoza grupy
interferondw beta

[Emienﬁ: Ieczeniel

Polman i wsp., 2010



Co robi¢ gdy Nabs hamuja aktywnos¢ kliniczng IFNbeta ?

Steroidy 1 Immunosupresja jest nieskuteczna

Zamiana pomie¢dzy preparatami INF — nieefektywna

Octan glatirameru

Inne leki — np. doustne ?



Podsumowanie

Konieczne jest wprowadzenie uniwersalnego | wiarygodnego testu do
oznaczania obecnosci Nabs

NADbs redukujg biologiczng i kliniczng skutecznos¢ IFN 3

IFNPB powinien by¢ odstawiony u pacjentow z utrwalonymi mianami
NADb +dodatnimi i przy braku aktywnosci biologicznej IFN [3

Alternatywne leczenie dla pacjentow Nab pozytywnych powinno
opierac sie na lekach o innej budowie o niskiej lub braku
Immunogenicznosci, ktore wykazg odpowiednig skutecznosc i
bezpieczenstwo dla pacjentow



