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Anti-JCV antibody index further defines PML risk in natalizumab-treated MS patients
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Distribution of PML and non-PML by index threshold and PML risk * Scatter plot representation of anti-JCV antibody index data for the combined test and _ _ _ _ _ _ - _
| N T R O D U CTl O N e Arepeated measures analysis was used to estimate predicted probabilities, odds ratios validation data sets of patients with no prior IS treatment highlight the significantly higher Table 2: PML risk estimates by index threshold in anti-JCV antibody positive patients C O N C LU S | O N S
(ORs), and P values from generalized estimating equations with a logit link. An index distribution (P<0.0001) for PML patients compared with non-PML patients, with only with no prior IS use
* |nthe phase 3 AFFIRM trial, natalizumab (Tysabri®, Biogen Idec] significantly reduced exchangeable correlation structure was assumed. 1 of 51 PML cases having index <0.9 and 6 of 51 PML cases having index <1.5 (Figure 2B). [ :
annualized relapse rate and the risk of sustained disability progression over 2 years _ - ; - - _ PhbGECAIn RS EEr WY BHOn S AEAstes)
compared with placebo : Y Pros y Results were consistent after removing 237 patients who were not treated with . 1-24 months 25-48 months 49-72 months e Anti-JCV antibody index may further differentiate PML risk for anti-JCV
p P - natalizumab from the non-PML group; thus, natalizumab-treated patients with no prior Index result (95% Cl) (95% Cl) (95% Cl) tibod itive MS patient
® The occurrence of progressive multifocal leukoencephalopathy (PML) necessitates an IS who developed PML (n=51) had significantly higher anti-JCV antibody index 0.9 0.1 0.3 04 antibody positive patients.
understanding of relative risk for informed benefit-risk evaluation and treatment decisions. R ES U I_TS distribution compared with non-PML patients (n=2003) (P<0.0001; data not shown). (0-0.41) e 012 s) = Innatalizumab-treated patients with no prior IS use, a higher anti-JCV
® The presence of anti-JC virus (JCV) antibodies is a risk factor for PML development in . . ] <1.1 0.1 0.7 0.7 antibody index correlates with an increased PML risk.
natalizumab-treated patients.? Anti-JCV antibody index and PML Figure 2: (A) Median anti-JCV antibody index in anti-JCV antibody positive non-PML and — [050-13“] [0-21‘;-531 [0-0513‘;34]  Most patients who are anti-JCV antibody negative at baseline remain consistently
— Detection of anti-JCV antibodies has reliably predicted PML risk and affirmed the low * The median anti-JCV antibody index value was significantly higher in PML patients at least PML patients stratified by prior use of IS; (B) anti-JCV antibody index distribution in o 10.01-0.39) T B negative or change to lower index anti-JCV antibody positive status.
risk of PML in anti-JCV antibody negative patients.? 6 months prior to PML diagnosis compared with non-PML patients for the test data set anti-JCV antibody positive non-PML and PML patients with no prior IS use <15 0.1 1.2 1.3 — In the combined AFFIRM and STRATIFY-1 cohorts, of those patients who
— As of May 6, 2013, 147 PML cases had 21 sample tested at least 6 months prior to PML [P<0.0001; Figure 1A o _ _ _ o A. Median (95% CI) _ Jl0E0 ) 10.64-2.15] 10.41-2.96] tested anti-JCV antibody negative at baseline, 87% remained consistently
diagnosis; 145 of 147 (99%) tested anti-JCV antibody positive prior to PML.? — Results of the association between anti-JCV antibody index and PML for the validation ALL >1.5 1.0 8.1 8.5 negative and 96% remained consistently at lower risk (anti-JCV antibody index
. . . . data set confirmed the findings of the test data set (P=0.0199; Figure 1B). NP 10.64-1.41) 56002 522 <0.9,<1.2 or <1.5) over a period of 18 months.
® Results from a large prOSpeCt|Ve StUdy, STRATIFY‘Z, validated the lower risk of PML in (n0=n2522) —— PML risk estimates for anti-JCV antibody index thresholds were calculated based on the current PML risk stratification algorithm (from September 2012) and . . . . .
anti-JCV antibody negative patients with an estimate of 1 per 10,000 patients.* ol P<0.0001 Freticlat oo 3, patomt e wers entas lon o cocalton of o esirnten, - 1o e populaion sbove onindex o 15 For index ~ These analyses may potentially better inform PML risk in patients who
® Recently, 3 European studies based on 2-9 natalizumab-treated MS patients who developed Figurg e Anti-JCV il f e we-EH el BRI et for (sl gai os s k) T seroconvert or test intermittently positive.
PML have reported higher anti-JCV antibody levels in patients who developed PML (B validation data set PRIOR IS e Longitudinal pre-PML samples demonstrate consistently positive anti-JCV
compared with those who did not develop PML.5>7 _ rxéggf%n)L Longitudina[ stability of anti-JCV antibody index antibody status and a high anti-JCV antibody index over time.
* We evaluated whether anti-JCV antibody levels may further define PML risk along with ————  P<0.0001 PML . p=0.8708 ® |ongitudinal data were available every 6 months over a period of 18 months for 553 anti-JCV — Ninety-six percent (24/25) of natalizumab-treated MS patients who developed
other known risk factors in anti-JCV antibody positive patients. (n=19) antibody negative patients at baseline who had no prior IS use. PML and had 2 or more samples available had all pre-PML samples with an
» 4 ' NO PRIOR IS — Over a period of 18 months, 87% of patients who tested anti-JCV antibody negative at index above 0.9.
S N5ou) —— P<0.0001 baseline remained anti-JCV antibody negative at subsequent testing (Table 3). * Further data collection and evaluation of this new hypothesis of anti-JCV
(= < . . . -
O BJ E CT |VES = 2 PML . ' — Over a period of 18 months, 96% of patients who tested anti-JCV antibody negative at antibody index and PML risk assessment are ongoing.
§ (n=51) teraction P=0.0158 baseline remained below the anti-JCV antibody index threshold of 0.9.
r— nteraction ~=0.
®* To examine the association between anti-JCV antibody index and PML risk in anti-JCV ‘g | | | | | | | | — Over a period of 18 months, 69% (51 of 74) patients who changed serostatus from
antibody positive natalizumab-treated patients. > 00 05 10 15 20 25 30 35 negative at baseline to having 21 positive sample remained consistently below the
e - - L - g 2- Lowest index anti-JCV antibody index threshold of 0.9
® To explore PML risk estimates based on different anti-JCV antibody index thresholds in T y "
anti-JCV antibody positive patients, E B. ® Approximately 4% of patients V\_/ho te_sted anti-JCV antibody negative at baseline had 21 REFERENCES
* To explore longitudinal stability of anti-JCV antibody index-based results for patients who 1 P<0.0001 sample above the anti-JCV antibody index threshold of 0.9 over a period of 18 months.
maintained or changed serological status over time, including pre-PML analyses 5 * Approximately 2% of patients who tested anti-JCV antibody negative at baseline had 1. Polman CH, 0'Connor PW, Havrdova E, et al. N Engl J Med. 2006;354:899-910.
performed in patients who developed PML. g — © 5 o pt 22 consecutive samples above the anti-JCV antibody index threshold of 0.9 over a
= A%AACA)OAS’OfAA% period of 18 months. 2. Bloomgren G, Richman S, Hotermans C, et al. N Engl J Med. 2012;366:1870-1880.
oy e L . . . . .
Non-IPML p|\|/||_ % OOOA&%EOA‘: e * Longitudinal data were relatively similar for index thresholds of 0.9, 1.2, and 1.5 (Table 3). 3. Biogen Idec Inc. Medical Information Website. https://medinfo.biogenidec.com/medinfo.
(n=1039) (n=45) @ P S S ) . . . : Accessed March 20, 2013.
M ET H O DS S 10— EEeaTae e, ——— . —— 14 ————1 Table 3: Anti-JCV antibody index over a period of 18 months for patients who were '
, , , , , : , S N M o - S anti-JCV antibody negative at baseline (n=553] 4. Bozic C, Richman S, Plavina T, et al. Neurology. 2012;78(Meeting Abstracts 1):541.002.
® Anti-JCV antibody status and anti-JCV antibody index were determined using the B. % ° _
second-generation anti-JCV antibody assay STRATIFY JCV DxSelect™ (Focus Diagnostics, 4 00199 ——— 2 5. Etxeberria A, Outteryck O, Ongagna JC, et al. Presented at: 28th Congress of the European
Cypress, California). : m Committee for Treatment and Research in Multiple Sclerosis; October 10-13, 2012; Lyon,
— Index is the sample optical density (0D} value normalized to an assay calibrator. Index is : Percentage at consistently lower risk 95.8% 96.0% 96.6% France. P996.
a corollary to antibody titer, which is derived by serially diluting the sample. = 3 ' o e o « Consistently negative 86.6% 86.6% 86.6%
e Anti-JCV antibody index data were collected from anti-JCV antibody positive patients < ' : ~  Validation set « 21 positive sample but low anti-JCV antibody index (consistently below threshold) 9.2% 9.4% 9.9% 6. Trampe AK, Hemmelmann C, Stroet A, et al. Neurology. 2012;78:1736-1742.
S - P higher risk
enrolled in natalizumab clinical studies and from postmarketing data. % 01 | | Ezfig:?:1astari,:;$ve index threshold) 4.2% 4.0% 3.4% 7. Warnke C, Ramanujam R, Plavina T, et al. J Neurol Neurosurg Psychiatry. 2013 March 5
* To assess the association of anti-JCV antibody index with PML risk, data from 1039 non-PML E Non-PML, no IS PML, no IS « Consistently high (22 consecutive samples above index threshold) 2.2% 2.0% 1.6% [Epub ahead of print].
atients from 2 natalizumab clinical studies, AFFIRM and STRATIFY-1, and 45 pre-PML -E 2 7 (n=2242) (n=51) Includes longitudinal samples collected every 6 months from 553 anti-JCV antibody negative patients at baseline who had no prior IS use and were followed . . .
Eatients from Clinical trialS [eXClUding STRA:I'IFY_Z] and postmarketing' SourceSpaS O.I: g One hundred four non-PML patients and 1 PML patient were missing prior IS information and were excluded from analyses by prior IS use. over a periodgof18 month:—?in AFFIRM and 5T¥?ATIFY—1. ynes P P 8 BOZlC C; RlCh man S| Pla\”na T| et al- Ann NeurOl- 201 1 |70742_750
1,4,8
September 2012 were evaluated [test data set]. 2 ® Twenty-five natalizumab-treated MS patients who developed PML had no prior IS use and
— Findings were validated using anti-JCV antibody index data from 1483 non-PML E >? pre-PML samples at least 6 months prior to PML diagnosis.
_ _ : . 1483 non- 4 - . body i - ACKNOWLEDGMENTS
patients (from baseline) and 26 pre-PML patients from STRATIFY-2 (validation data set). s | Anti-JCV antlbody index thl’gShOld and PML risk e One patient (4%) had 3 samples with an anti-JCV antibody index <0.9, 2 of which were | | | o | |
— For both data sets, pre-PML samples were collected at least 6 months prior to PML diagnosis. o Tab_le 1 shows the e_stlmated_ proportions of natahzumab—treated PMI_. [n=_51] and non-PML collected within 12 months of PML diagnosis (Figure 3). For the remaining 24 patients (96%), Biogen Idec provided funding for editorial support in the development of this poster; freelance
e The predicted probabilities of PML and non-PML patients above and below index thresholds : patients (n=2242) Wlthou_t prior IS_use frjom the combined test and validation data sets who all samples had an anti-JCV antibody index >0.9, and for 21 of 25 (84%) patients, all samples writer Michelle McDermott, PharmD, wrote the first draft of the poster based on input from
ranging from 0.7 to 1.5 were calculated using all available longitudinal data (total samples - IPML PI\I/IL fell below a range of anti-JCV antibody index thresholds. had an anti-JCV antibody index >1.5. authors, and Jackie Cannon from Infusion Communications copyedited and styled the poster
= 5547) from the combined test and validation data sets. n- i i i i
e The probabilities were then applied to the numerators and denominators of anti-JCV (n=1483) (n=26) Table 1: Proportions of anti-JCV antibody positive non-PML and PML patients with Figure 3: Longitudinal pre-PML samples generally demonstrate consistently high pe[hcongr:rehss re?hU|rerEe2tfs.uB|c;gten_Idlec retvu-:lwiilhand pZOV'de(; feedpjc:tc;]n _th? polster to thle f
- owest index value used for both non- atients who tested anti-JCV antibody positive an atients with samples available at least 6 months : ] c c c : c 2 autnors. € autnors nad tutlt eaitoriat controt o e poster an roviae elr rinat approvat o
antibody positive patients in the current PML risk stratification algorithm (from September :p_ritohrttta If_lt\zll_tdiaémtasis,%fsofSé?gembE:AZlbiZ.t ;Ot: tt e ;:Cvl tlbtdypt‘_jcv t‘_’bPZAL_pdt e t‘: SOll)btlh t“t_ ”; b tth no prior IS use by index threshold anti-JCV antibody index over time: examples of individual cases L comtent P P PP
201 2] tO pr'OVide indeX‘based PML riSk estimates. Box representsinterqua'rtiﬁa range; gray horizontélline=median, horizontal bars=range, x=mean>./ P - ’ ’ Index Percentage Percentage .
threshold non-PML below 95% CI PML below 95% ClI OR P value 4
) . - . . . <0.7 21.1 19.5-22.7 0.6 0.1-3.9 45.6 <0.001 At least 1 sample <0.9 35
Longitudinal stability of anti-JCV antibody index e No association was shown between anti-JCV antibody index and duration of natalizumab =09 287 %530 1 7 09-109 29 0,007 1125 (4%) 2 DISCLOSURES
e Using combined data from AFFIRM and STRATIFY-1 collected every é months over a treatment (P=0.39) or prior IS use (P=0.51] in the combined population of PML and <1.1 33.6 31.8-35.6 4.4 1.4-12.9 11.1 <0.001 S gemsreene} All authors are employees of Biogen Idec.
period of 18 months, the longitudinal stability of index at various thresholds was examined non-PML patients (data not shown). =l B0 20,0555 e SO0 7.5 <0.001 siizzzzzzzzzzzziaziiiioiiicic:
for patients who maintained or changed serostatus from anti-JCV antibody negative at e When the test and validation data sets were combined and stratified by prior IS use, a different §1t'5f reer— _4|25'9 . _P::‘Ot_,l‘f‘(? yr—— 10.1 my— t[fv_zlbzd — b7 <00 % sk pralaost PUIL diagnosis
baseline to positive using the following categories: relationship between anti-JCV antibody index and PML risk was observed (Figure 2A). to PML diagnosie. A to?aolh%]r‘l%glﬂ Fzﬁq'pxes wne::rr;analg?zdlir; ff?)r;atedp;elzgusr:sswﬁlfprz\iiai;ctaedepfgblabiliti:;Iogs,y;:de/;(v:luaeas estimated from generalized s 5 5
estimating equations with a logit link. An exchangeable correlation structure was assumed.
— Ever high: 21 sample above index threshold; — For patients with no prior IS use, the median anti-JCV antibody index was significantly Cicanfidenceintenval Al s 205 4 4 49
. : : : : 0.
— Consistently high: 22 consecutive samples above index threshold. higher in PML patients compared with non-PML patients (P<0.0001). _ _ - _ _ | _ 24/;;'82%? 5 g 05 F
~ In patients with prior IS use, there was no difference in anti-JCV antibody index ® Using the combined test and validation data sets, PML risk estimates for anti-JCV antibody [, £ . . [, £ . . 2
distribution between PML and non-PML patients (P=0.87). positive patients with no prior IS use were generated for each index threshold over the e .- e PR i .
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Statistical analy5|s ® Subsequent analyses of anti-JCV antibody index and PML risk were limited to patients with range o _ ° [_ able 2] . _ _ _ _ _ 100 %o 0 —250 200 —150 —100 =0 O -600 —400 —200 O 200 400
ASSOCiation Of indeX and PML no prior IS use for the fol_l_owing reasons: - _For anti-JCV anthOdy pOSItIVG pat_lents with no prior IS use and an antl-JCV anthOdy Weeks pre/post PML diagnosis Weeks pre/post PML diagnosis Weeks pre/post PML diagnosis
e For patients with more than 1 available index sample. the lowest index was used h 1 5 £ PML patients with brior IS g iLabl Y index at or below each threshold in the range between 0.9 and 1.5, the risk of PML was 5 5- 5
P Pte. ' - ere was a smait nUmpoer o patients with prior 1> use and avaltable anti- lower compared with the total population of anti-JCV antibody positive patients with no ., n L,
* Pvalues were calculated using a Wilcoxon rank-sum test. ant|bod¥ mdgx data [n=19). _ _ _ _ _ _ _ prior IS use, as per the current algorithm.23 All samples >1.5 et . " °'_3 ) N .
* Across-sectional analysis was performed to assess potential relationships between — Underlying biology that may contribute to a difference in anti-JCV antibody index in — For patients with an anti-JCV antibody index >1.5, the risk of PML was higher compared 21725 (84%) ) * |2 © oo v pE e S -
anti-JCV antibody index and current PML risk factors (prior immunosuppressant [IS] use patients with prior IS is complex and not well understood. with the total population of anti-JCV antibody positive patients with no prior IS use,as | L §
and natalizumab treatment duration <24 vs >24 months]. - Pooling patient populations mlght underestimate the risk of PML in patients with prior per the current algorithm.” FEEEEEEEEE SR SES eSS SDSEEs ZzzzozzsozzzozzzozzIzozzfooIoo: eSS
IS exposure. 200 -150 -100 50 0 -200 -150 —100 -50 O 50 -100 —-80 -60 —40 -20 O 'IE—IE
Weeks pre/post PML diagnosis Weeks pre/post PML diagnosis Weeks pre/post PML diagnosis
Data from 25 PML cases in patients with no IS use and 22 pre-PML samples available at least 6 months prior to PML diagnosis. For an electronic version of this pOSter' please scan code. —
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