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Abstract

Background: The clinical relevance of serum glial fibrillary acidic protein (sGFAP) concentration as a
biomarker of MS disability progression independent of acute inflammation has yet to be quantified.
Objective: To test whether baseline values and longitudinal changes in sSGFAP concentration are associ-
ated with disability progression without detectable relapse of magnetic resonance imaging (MRI) inflam-
matory activity in participants with secondary-progressive multiple sclerosis (SPMS).

Methods: We retrospectively analyzed longitudinal sGFAP concentration and clinical outcome data
from the Phase 3 ASCEND trial of participants with SPMS, with no detectable relapse or MRI signs of
inflammatory activity at baseline nor during the study (n=264). Serum neurofilament (sNfL), sGFAP,
T2 lesion volume, Expanded Disability Status Scale (EDSS), Timed 25-Foot Walk (T25FW), 9-Hole
Peg Test (9HPT), and composite confirmed disability progression (CDP) were measured. Linear and
logistic regressions and generalized estimating equations were used in the prognostic and dynamic
analyses.

Results: We found a significant cross-sectional association between baseline sSGFAP and sNfL concen-
trations and T2 lesion volume. No or weak correlations between sGFAP concentration and changes in
EDSS, T25FW, and 9HPT, or CDP were observed.

Conclusion: Without inflammatory activity, changes in SGFAP concentration in participants with SPMS
were neither associated with current nor predictive of future disability progression.
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Introduction

Glial fibrillary acidic protein (GFAP), first discovered
in 1971,! is a type III intermediate filament found in
astrocytes.? Driven in part by the potential role of astro-
cytes in MS pathology? and the correlations found
between serum glial fibrillary acidic protein (sGFAP)
and neurofilament light chain (NfL),*> there has been
increasing interest in exploring the utility of sGFAP
concentration as a biomarker in neurological diseases,°
including in MS.7 This interest has been accelerated
through the development of novel technologies such as
single-molecule arrays (Simoa), which permit the
measurement of sGFAP concentration in peripheral

blood.® Areas of focus have included its potential cor-
relation with clinical and radiological measures of
inflammatory activity, clinical disability scores,**-1!
and alterations in normal-appearing white matter.!> A
consistent finding has been that sGFAP concentrations
are higher in progressive forms of the disease and may
be correlated with disease progression longitudi-
nally,*>%.13-17 although this has very recently been dis-
puted.' Nevertheless, these findings are suggestive of
a potential value of sGFAP that is distinct from
NfL measurement, as they imply that sSGFAP con-
centration may capture disease biology in MS that
may be independent of or less dependent on acute
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neuroinflammation, the latter being more characteristic
of the earlier stages of the disease. In this context, we
recently demonstrated in a large clinical trial data set of
participants with secondary-progressive multiple scle-
rosis (SPMS) that serum neurofilament (sNfL) was not
a dynamic biomarker of disability progression that
occurred independently of acute inflammation,!® and
findings for sNfL as a biomarker of progression in MS
remain inconclusive.2’

Given the absence of a robust peripheral biomarker of
disability progression in MS,” and to mitigate the
potential confounding impact of acute inflammation
on sGFAP concentrations, we set out in this study
using data from ASCEND,?! a large clinical trial of
participants with SPMS, to determine the potential
value of sSGFAP measurements as biomarkers of dis-
ability progression in the absence of relapses and
magnetic resonance imaging (MRI) evidence of
inflammatory activity.

Methods

Study design

ASCEND (NCTO01416181) was a multicenter, rand-
omized, double-blind, placebo-controlled, Phase 3
study exploring the effect of natalizumab (TYSABRI®)
on disease progression in SPMS. Details of the study
design, outcomes, ethical considerations, and patient
consent requirements have been previously described.?!

sGFAP concentration was measured in samples col-
lected at baseline and at Weeks 24, 48, 72, and 96 by
the Simoa technology on an HD-1 Analyzer using the
sGFAP Discovery Kit, as described by the manufac-
turer (Quanterix, Billerica, MA, USA).8 Standardized
T2-weighted and pre- and post-contrast T1-weighted
MRIs were collected every 24 weeks starting from
baseline to end of study,!® and MRI lesions were
assessed by a centralized MRI reading center
(NeuroRx, Montreal, Canada). Slowly expanding
lesions (SELs) were identified as areas of non-
enhancing T2-lesions pre-existing at baseline that
showed constant and concentric local expansion from
baseline to Week 108, as measured on T1-weighted
and T2-weighted MRI as previously described.?? In
this study, the absence of acute inflammatory activity
was defined as no baseline or post-baseline (at Weeks
24,48, 72,96, and 108) gadolinium-enhancing lesions
on T1-weighted post-contrast MRI, no post-baseline
new or enlarging lesions T2 lesions during the same
time points, and no clinical relapses during the study
period.

Expanded Disability Status Scale (EDSS), Timed
25-Foot Walk (T25FW), and 9-Hole Peg Test (9HPT)
on either hand assessments were performed at base-
line and every 12 weeks through Week 108. Composite
confirmed disability progression (CDP) was defined
as meeting one or more of the following three criteria:
an increase of =1.0 points from a baseline EDSS
score <5.5 or an increase of =0.5 point from a base-
line score =6.0, an increase of =20% from baseline
in T25FW time, or an increase of =20% from base-
line in 9HPT time (on either hand).® Progression was
confirmed at =6 months. Individual CDP was defined
similarly as above but for each criterion (EDSS,
T25FW, and 9HPT either hand) separately. Confirmed
disability improvement was defined similarly as
above but with decreases instead of increases.

Statistical analyses

Repeated measure analysis of variance (ANOVA)
was used separately for each treatment group to com-
pare if sGFAP concentrations changed significantly
across time. Importantly, ANOVA was used to test
equality of means across all time points; therefore, a
rejection of the null hypothesis (denoted by a signifi-
cant p-value) signifies that at least one time point’s
mean is different from the rest, without specifying
which time point. Spearman correlation coefficients
were used to evaluate the univariate correlation
between sNfL and sGFAP concentrations measured
concurrently. To cope with the skewness of the
sGFAP distribution, statistical analyses were per-
formed using log2-transformed sGFAP data unless
specified otherwise.

Analyses of baseline sGFAP

The predictive modeling of baseline sSGFAP as an out-
come variable using baseline characteristics (age, sex,
MS duration, T2 lesion volume, log2-transformed
sNfL) as independent variables was evaluated by a lin-
ear regression model. The associations between base-
line sGFAP as an independent variable versus T2 and
T1 lesion volumes as outcome variables (i.e. baseline
and percentage change from baseline to Week 96 in T2
and T1 lesion volumes and in volume of SELs vs non-
SELs lesion subtypes) were analyzed by linear regres-
sion models. Logistic regressions were used to study the
association between baseline sGFAP versus CDP and
confirmed disability improvement. Analyses were per-
formed for each treatment group separately and to the
pooled cohort as a sensitivity analysis. False discovery
rate was used to adjust p-values for multiple testing.
Unless specified otherwise, all analyses controlled for
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six baseline variables: age, sex, MS duration, T2 lesion
volume, sNfL, and EDSS score.

Dynamic analyses of sGFAP

Changes in sGFAP concentration were defined as per-
centage changes in log2-transformed sGFAP relative
to log2-transformed sGFAP concentration at baseline.
Correlations between changes in SGFAP and changes
in disability assessment scores post-baseline were
investigated separately for each variable (EDSS,
T25FW, 9HPT) and treatment group (natalizumab
and placebo). For each disability assessment score,
one generalized estimating equations model was
applied to four correlated outcomes: percentage
changes in sGFAP concentration and percentage
changes in the disability assessment score, both meas-
ured at two time periods—baseline to Week 48, and
Week 48 to Week 96, with each subject as a cluster
while adjusting for the six aforementioned baseline
covariates, the corresponding baseline assessment
score, and the time period indicator (baseline to Week
48, Week 48 to Week 96). The assumed correlation
structure of the generalized estimating equations was
unstructured, and robust variance estimators were
used. The association between composite score pro-
gression and changes in sGFAP was analyzed using
logistic regression separately by treatment group and
time intervals (baseline to Week 48, Week 48 to Week
96) adjusting for the same six baseline covariates.
Analyses were performed in R 4.2.2, and significance
level was 0.05.

Results

We acquired sGFAP concentrations of 264 ASCEND
intent-to-treat participants with no inflammatory activ-
ity who had sGFAP concentrations available from
each of the five time points (Weeks 0, 24, 48, 72, 96);
177 (67%) had been assigned to the natalizumab arm
and 87 (33%) to the placebo arm. The flow of number
of participants is summarized in Supplemental Table
1, and baseline characteristics are summarized in Table
1. At baseline, the mean (standard deviation (SD)) age
was 49.2 (6.4) years, and there were 84 (32%) males.
Median (25th—75th percentile) EDSS score was 6.0
(5.0-6.5) at baseline. Figure 1 shows the distribution
of sGFAP concentrations across time by treatment
group. Overall, sGFAP concentrations stayed rela-
tively constant across time in this cohort (p=0.848 for
the natalizumab group and p=0.609 for the placebo
group, indicating time points are not significantly dif-
ferent). The placebo group had relatively higher
median concentrations than the natalizumab group,
but this was not statistically significant at any time

point (all p>0.05). sGFAP and sNfL concentrations
were weakly correlated at Weeks 0, 48, and 96 (esti-
mated Spearman’s correlations: 0.21, 0.30, and 0.17
for natalizumab group at each time point and 0.31,
0.33, and 0.27 for placebo group, respectively;
Supplemental Figure 1).

Analyses of baseline sGFAP

Baseline sGFAP was found to be significantly associ-
ated with baseline T2 lesion volume and sNfL in the
pooled cohort (» <0.001 for both), in the natalizumab
group (p<<0.001 and p=0.014, respectively), and
baseline sNfL in the placebo group (p=0.002)
(Supplemental Table 2). No significant associations
were found between baseline SGFAP concentration
and T2 or T1 (SELs or non-SELs) lesion volume at
baseline or between baseline sGFAP and T2 or T1
(SELs or non-SELs) lesion volume changes across
the 96 weeks of study in natalizumab, placebo, or
pooled cohorts (p > 0.05 for all) (Supplemental Table
3). Between baseline and Week 96, composite CDP
occurred in 51% of the natalizumab population and
46% of the placebo cohort (Figure 2). No significant
association was found between baseline sGFAP and
composite or individual CDP and confirmed improve-
ment, except for EDSS confirmed improvement in the
natalizumab group where the odds ratio (95% confi-
dence interval (CI)) of improvement for every 10%
increase in baseline sGFAP concentration was 1.07
(1.00, 1.15) (Table 2). This endpoint was no longer
significant in the sensitivity analysis of the pooled
cohort (Supplemental Table 4), and the results were
relatively similar in the sensitivity analysis of not
adjusting for baseline sNfL (Supplemental Table 5).

Dynamic analyses of sGFAP

There was no correlation or only weak correlation
between changes in SGFAP concentration over the treat-
ment period of 2 years and current or future changes in
EDSS, T25FW, and 9HPT in both treatment groups
(Table 3). All correlation coefficients were within 0.05
in absolute values with 95% Cls including 0, indicating
no evidence of significant correlation. When stratifying
individuals by their CDP status, there was no evidence
to suggest that a change in sGFAP concentration was a
significant independent predictor of current progression
or of future disability progression over the subsequent
48 weeks (Figure 2 and Table 4).

Discussion
This retrospective study of a large cohort of partici-
pants with SPMS explored the dynamics of sGFAP
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Table 1. Baseline characteristics of the ASCEND non-inflammatory cohort.

Baseline characteristic Overall Natalizumab Placebo SMD

N (%) 264 (100%) 177 (67%) 87 (33%)

Age, y, mean (SD) 49.2 (6.4) 48.6 (6.7) 50.4 (5.7) 0.291
Male, n (%) 84 (31.8) 62 (35.0) 22 (25.3) 0.213
Years since MS symptom onset, mean (SD) 18.3 (8.1) 17.8 (7.6) 19.3 (9.1) 0.175
EDSS score at baseline, median (Q1-Q3) 6.0 (5.0-6.5) 6.0 (5.0-6.5) 6.0 (5.5-6.5) 0.135
Time to complete T25FW at baseline, s, 13.8 (8.6) 13.9(9.2) 13.5(7.2) 0.052
mean (SD)

Time to complete 9HPT dominant hand 31.9 (16.4) 32.1(16.4) 31.5(16.6) 0.036
at baseline, s, mean (SD)

Time to complete 9HPT non-dominant 34.6 (24.5) 32.6 (19.8) 38.9 (31.8) 0.240
hand at baseline, s, mean (SD)

Number of relapses in the previous 0.1 (0.4) 0.1 (0.4) 0.1 (0.3) 0.167
12 mo, mean (SD)

T2 lesion volume at baseline, cm?, mean 14.1 (16.3) 15.0 (17.1) 12.3 (14.4) 0.171
(SD)

Normalized brain volume at baseline, 1426.1 (77.2) 1423.1 (77.2) 1432.4 (77.4) 0.121
cm?, mean (SD)

Gd+ lesion count at baseline, mean (SD) 0(0) 0(0) 0(0) <0.001
GFAP, pg/mL, mean (SD) 142.3 (80.1) 141.1 (81.0) 144.9 (78.8) 0.048
sNfL, pg/mL, mean (SD) 11.6 (7.9) 11.4 (6.3) 12.1 (10.5) 0.074

9HPT: 9-Hole Peg Test; EDSS: Expanded Disability Status Scale; Gd+: gadolinium-enhancing; GFAP: glial fibrillary acidic protein;
MS: multiple sclerosis; Q: quartile; SD: standard deviation; SGFAP: serum GFAP; SMD: standardized mean difference; SNfL: serum

neurofilament light chain; T25FW: Timed 25-Foot Walk.
SMD is calculated between natalizumab and placebo.

concentration in the absence of acute inflammation
and its association with contemporaneous and future
disability progression in participants with SPMS
over 2years of a clinical trial. Similar to previous
publications,®!? we found a significant cross-sectional
association between baseline sGFAP concentration
and sNfL concentration and T2 lesion volume.
However, sGFAP concentrations were not predictive
of future disability or T2 lesion volume change and did
not change dynamically with disability progression.

There are several reasons why measuring sGFAP con-
centration might not have been able to capture the
dynamics of MS disability progression in this cohort.
First, unlike sNfL,2> sGFAP concentrations did not
change significantly during the study period and
were therefore less likely to be sensitive to changes
in progression. Nevertheless, in contrast to other
studies,*>%:13-16 we were also unable to demonstrate
that baseline sSGFAP concentrations were prognostic
of future disability progression. The latter finding
may be due to the short duration setting of clinical
trials, the absence of acute inflammation in our cohort
(which plays some part in clinical disability progres-
sion), or the lack of sensitivity and indeed low con-
centrations of the biomarker when detected in the

periphery (as opposed to cerebrospinal fluid).
Interestingly, in contrast to our findings, a recent
study in a real-world cohort was able to demonstrate
that GFAP may be prognostic of disability progres-
sion independent of inflammation; this cohort had a
longer follow-up time period, and the participants had
a lower EDSS on average.?* Second, disease progres-
sion in MS that occurs in the absence of acute inflam-
mation is likely to be mediated (either individually or
in combination) by a chronic neuron-axonal degener-
ation due to chronic demyelination and the failure of
remyelination, chronic active demyelination related
to smoldering inflammation, or even by environmen-
tal factors (e.g. lack of exercise, smoking, or depres-
sion). In this context, an astrocytic biomarker alone
may not be able to capture the complex combination
of insidious drivers of a slow and progressive patho-
physiological process, in particular if astrocytic pro-
liferation only plays a limited part. Third, the
expression and function of sGFAP is worth further
consideration. Despite the moderate correlations with
sNfL concentrations, sGFAP is solely expressed in
astrocytes. First isolated from old MS plaques, expres-
sion is predominantly observed in fibrous gliosis (i.e.
in the final glial scar).! Interestingly, in our cohort, we
confirmed an association between total T2 lesion
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mean = 6.98 mean =7.03 mean = 7.01 mean =7.03 mean = 7.02
21 sd =0.80 sd=0.75 sd=0.74 sd=0.70 sd=0.72
Week O Week 24 Week 48 Week 72 Week 96

Planned Treatment @ Natalizumab 300 mg & Placebo

Figure 1. Distribution of sGFAP concentrations across time by treatment group.*P

In the absence of acute inflammatory activity.

®Median (Q1-Q3) original sGFAP concentrations in pg/mL are: 121.8 (90.5, 162.0), 122.6 (92.8-160.6), 127.3 (91.9-165.2), 121.4
(92.1-170.4), and 121.7 (92.1-161.5) for the natalizumab group and 136.1 (86.1-187.2), 131.9 (92.1-185.8), 140.1 (92.1-181.3), 133.6
(94.4-180.0), and 139.7 (86.8-179.4) for the placebo group.

BL: baseline; Q1: 25th percentile; Q3: 75th percentile; SGFAP: serum glial fibrillary acid protein (log2-transformed); W: week.

volume and sGFAP concentration. Although some active or smoldering, this may represent a minor-
pathologically defined chronic lesions in MS are ity.2>2¢ Indeed, radiologically defined chronic active
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Natalizumab 300 mg Natalizumab 300 mg Natalizumab 300 mg
sGFAP Baseline to Week 48 sGFAP Baseline to Week 48 sGFAP Week 48 to Week 96
PROG Baseline to Week 48 PROG Week 48 to Week 96 PROG Week 48 to Week 96
Wilcoxon, p=0.77 Wilcoxon, p =0.42 Wilcoxon, p = 0.34
20%
+: e .
.:}" 'Js" .
o%l--Fd— ‘
o -20% n=67 n=110 n=23 n=287 n=23 n=87
<
L
%
c One sample t-test, One sample t-test, One sample t-test, One sample t-test, One sample t-test, One sample t-test,
'q—) p=052 p=036 p=044 p=017 p=0.16 p=083
2 Placebo Placebo Placebo
2 sGFAP Baseline to Week 48 sGFAP Baseline to Week 48 sGFAP Week 48 to Week 96
8 PROG Baseline to Week 48 PROG Week 48 to Week 96 PROG Week 48 to Week 96
)}
..g Wilcoxon, p =0.84 Wilcoxon, p =0.40 Wilcoxon, p =0.40
[0}
8 .
o)
o 20%
y h
" Y
0% Y73 . =
: A
J . .
-20% n=35 n=52 n=5 n=47 n=5 n=47
One sample t-test, One sample t-test, One sample t-test, One sample t-test, One sample t-test, One sample t-test,
p=0.53 p=0.27 p=0.54 p=0.19 p=0.23 p=0.63
Progressor  Non-progressor Progressor  Non-progressor Progressor  Non-progressor
Planned Treatment @ Natalizumab 300 mg @ Placebo

Figure 2. Distribution of changes in sSGFAP concentrations by progressor status, time epochs (baseline to Week 48, Week
48 to Week 96), and treatment group.®b-cd

In the absence of acute inflammatory activity.

bp-values were generated from the Wilcoxon rank sum test on the distribution of percentage changes in sSGFAP concentrations between
the progressor group and the non-progressor group.

There was no strong evidence to conclude that the sGFAP concentrations were very different across progressor status in any treatment
group or any time epoch.

°Dashed gray lines represent 0.

dParticipants whose progression was confirmed up to Week 48 were excluded from the last two panels when progression was confirmed
after Week 48 up to Week 96. Only participants who did not progress between baseline and Week 96 and participants whose progression
was confirmed after Week 48 up to Week 96 were included.

CDP: confirmed disability progression; PROG: composite confirmed disability progression; sGFAP: serum glial fibrillary acid protein
(log2-transformed).
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Table 2. Estimated odds ratio (95% CI) of composite CDP after BL up to Week 96 and improvement for every 10%

increase in BL sGFAP concentration.?

Progression or improvement Every 10% increase

confirmed after BL up to Week 96

in BL sGFAP

Natalizumab

Composite progression

EDSS progression

T25FW progression

9HPT either hand progression
Composite improvement

EDSS improvement

T25FW improvement

9HPT either hand improvement
Placebo

Composite progression

EDSS progression

T25FW progression

9HPT either hand progression
Composite improvement

EDSS improvement

T25FW improvement

9HPT either hand improvement

1.01 (0.96, 1.06)
1.05 (0.98, 1.12)
0.99 (0.94, 1.04)
1.02 (0.95, 1.10)
1.03 (0.98, 1.08)
1.07 (1.00%, 1.15)
0.99 (0.92, 1.06)
0.99 (0.93, 1.07)

1.04 (0.97, 1.11)
0.95 (0.88, 1.04)
1.07 (0.99, 1.15)
1.11 (0.97, 1.27)
0.97 (0.91, 1.03)
0.94 (0.87, 1.02)
0.96 (0.88, 1.05)
1.00 (0.92, 1.08)

Participants with SPMS Participants who
with no inflammatory had the event, No.
activity, No.

173 87

173 23

173 70

173 21

173 57

173 24

173 22

173 24

86 40

86 12

86 30

86 12

87 25

87 12

87 9

87 12

9HPT: 9-Hole Peg Test; BL: baseline; CDP: confirmed disability progression; CI: confidence interval; EDSS: Expanded Disability
Status Scale; MS: multiple sclerosis; SGFAP: serum glial fibrillary acid protein (log2-transformed); sNfL: serum neurofilament light
chain (log2-transformed); SPMS: secondary-progressive multiple sclerosis; T25FW: Timed 25-Foot Walk.

aIn the absence of acute inflammatory activity, adjusting for the following baseline variables: age, sex, MS duration (years since MS

symptom onset), SNfL, T2 lesion volume, and EDSS score.

bThe value 1.00 here was rounded to two decimal places from 1.003 and boldfaced to indicate significance albeit marginal.

lesion correlates, such as SELs, only represent a very
small proportion of the total T2 lesion volume.?? In
our cohort, this proportion was 4.6%. Whereas the
relative density of sGFAP concentration in chronic
active versus inactive lesions has not been character-
ized, one could speculate that much of the burden of
peripheral sGFAP seen in participants with MS may
not be coming from lesion subtypes that drive pro-
gression in MS but rather from inactive plaque tissue
that cannot be reliably distinguished from other types
of T2 lesions on MRI. As such, concentrations of
sGFAP may simply represent overall acquired lesion
burden from disease onset. Worth noting also is that
the role of astrocytes in driving progression in MS
still remains controversial.?’

This study has limitations. It focused on clinical dis-
ability outcomes and was restricted to clinical trial
participants with SPMS and may not be generalizable
to other MS populations. The absence of acute inflam-
mation in the placebo cohort may have represented a
more benign cohort whereas in the treated arm, this

would have been a combination of treatment effect
and benign disease. Radiological measures of pro-
gression, such as brain atrophy, were not investigated,
and our smaller sample size in the placebo population
could have underpowered the analysis in this group
due to the impact of outliers on the results. The defini-
tion of a “non-inflammatory” population might not be
rigorously accurate due to the difficulty in discerning
acute inflammation that occurs in pre-existing areas
of inflammation or in chronic active lesions. The
short trial duration did not allow us to model the pre-
dictive value of sGFAP concentration on longer-term
disability progression.

sGFAP concentration, as measured by Simoa, did not
appear to be a prognostic or dynamic biomarker of
disability progression over 2years in MS. Further
work is required to understand better the relative con-
tribution of astrocytes in the pathology driving pro-
gression in MS and whether the source of sGFAP
detected in the periphery is predominantly derived
from active or inactive lesions.
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Table 3. Estimated correlation (95% CI) between change in sGFAP concentration and change in disability assessment score.?.

Natalizumab

EDSS 0.004 (—=0.11, 0.10) 0.02 (-0.07,0.11) —-0.02 (-0.11, 0.07) 170
T25FW —0.01 (-0.06, 0.03) 0.01 (=0.04, 0.07) 0.03 (-0.01, 0.07) 167
9HPT (dominant hand) —=0.03 (-0.11, 0.06) 0.00 (—0.08, 0.08) —=0.01 (-0.09, 0.08) 168
9HPT (non-dominant 0.04 (-0.06, 0.13) 0.00 (—0.08, 0.08) —=0.01 (-0.10, 0.09) 167
hand)

Placebo

EDSS —0.03 (-0.14, 0.08) —0.04 (-0.10, 0.03) 0.03 (=0.10, 0.16) 84
T25FW —0.09 (-0.20, 0.01) 0.01 (-0.06, 0.09) —0.03 (-0.11, 0.06) 85
9HPT (dominant hand) 0.08 (-0.07, 0.23) —0.10 (-0.21, 0.02) —0.06 (—0.20, 0.09) 84
9HPT (non-dominant —=0.10 (=0.23, 0.03) —-0.09 (-0.18, 0.01) 0.07 (=0.05, 0.19) 84
hand)

Table 4. Estimated odds ratio (95% CI) of composite CDP for every 10% increase in sGFAP concentration.?

Natalizumab

Progression confirmed after BL up to Week 48 1.06 (0.56, 2.02) NA 171
Progression confirmed after Week 48 up to Week 96 0.47 (0.16, 1.38) NA 108¢
Progression confirmed after Week 48 up to Week 96  NA 1.98 (0.75, 5.27) 105¢
Progression confirmed after BL up to Week 96 0.78 (0.42, 1.48) 0.82 (0.46, 1.48) 168
Placebo

Progression confirmed after BL up to Week 48 1.14 (0.40, 3.26) NA 85
Progression confirmed after Week 48 up to Week 964 0.10 (0.00¢, 10.28) NA 50¢
Progression confirmed after Week 48 up to Week 96¢  NA 1.34(0.27, 6.77) 50¢
Progression confirmed after BL up to Week 96 0.82 (0.28, 2.40) 0.81 (0.33, 2.00) 85
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