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ABSTRACT

Introduction: In STRIVE, natalizumab treat-
ment demonstrated effectiveness in clinical,
magnetic resonance imaging (MRI), and
patient-reported outcomes (PROs) in patients
with early relapsing–remitting multiple sclerosis
(RRMS). This post hoc analysis examined the
effectiveness and safety of natalizumab in
patients who self-identified as either Black/
African American (AA) or Hispanic/Latino.
Methods: Clinical, MRI, and PROs were asses-
sed for the Black/AA subgroup (n = 40) and
compared with the non-Hispanic White

subgroup (n = 158). As a result of the very small
sample size, outcomes for the Hispanic/Latino
subgroup (n = 18) were assessed separately,
including a sensitivity analysis with Hispanic/
Latino patients who completed the 4-year study
on natalizumab.
Results: Clinical, MRI, and PROs were compa-
rable between the Black/AA and non-Hispanic
White subgroups except for MRI outcomes at
year 1. A higher proportion of non-Hispanic
White than Black/AA patients achieved MRI no
evidence of disease activity (NEDA; 75.4% vs.
50.0%, p = 0.0121) and no new or newly
enlarging T2 lesions (77.6% vs. 50.0%,
p = 0.0031) at year 1; these differences were not
observed in years 2–4 of the study. For the His-
panic/Latino subgroup in the intent-to-treat
population, 46.2% and 55.6% achieved NEDA
at years 1 and 2; 66.7% and 90.0% achieved
clinical NEDA at years 3 and 4. Annualized
relapse rate was reduced by 93.0% at year 1
versus the year before natalizumab initiation;
this reduction was maintained throughout the
study. Over 4 years, 37.5–50.0% of patients had
a clinically meaningful improvement in their
Symbol Digit Modalities Test score, and
81.8–100.0% and 90.9–100.0% had stable/im-
proved Multiple Sclerosis Impact Scale-29
physical and psychological scores, respectively.
Similar results were observed in the sensitivity
analysis with Hispanic/Latino subgroup of the
4-year natalizumab completers.
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Conclusion: These results highlight the effec-
tiveness and safety of natalizumab in patients
with early RRMS who self-identified as Black/AA
or Hispanic/Latino.
ClinicalTrials.gov: NCT01485003.

Keywords: African American; Cognitive
processing speed; Hispanic; Natalizumab; No
evidence of disease activity; Patient-reported
outcome; Relapsing–remitting multiple sclerosis

Key Summary Points

Data on the effectiveness and safety of
multiple sclerosis (MS) disease-modifying
therapies in minority underrepresented
populations are limited.

STRIVE, a 4-year observational study,
demonstrated safety and effectiveness of
natalizumab treatment in patients with
early relapsing–remitting MS (RRMS).

This post hoc analysis of STRIVE examined
these outcomes among patients who self-
identified as either Black/African
American (AA) or Hispanic/Latino with
early RRMS.

Natalizumab treatment demonstrated
effectiveness on clinical, MRI, and
patient-reported outcomes in Black/AA
and Hispanic/Latino patients with early
RRMS.

These data may help clinicians make
treatment decisions for patients with early
RRMS in these minority underrepresented
populations.

INTRODUCTION

Data on the efficacy and safety of disease-mod-
ifying therapies (DMTs) in Black/African Amer-
ican (AA) and Hispanic/Latino patients are
limited because of the lack of information and
underrepresentation of these minority patient
populations in multiple sclerosis (MS) clinical

studies [1–4]. Of the 45 MS phase III DMT trials,
only 14 (31.1%) reported the patients’ racial
breakdown, while the remaining 31 trials
(68.9%) did not report race/ethnicity or cate-
gorized White patients only [4]. Studies exam-
ining the long-term effectiveness and safety of
MS DMTs in real-world settings are also limited
for these minority groups, regardless of the
specific DMT [5–7]. Such sparsity of evidence-
based data on DMTs in minority populations
makes it challenging for clinicians when their
patients ask for information on the benefit/risk
profile of specific treatments based on racial
and/or ethnic backgrounds.

Although there has been an effort to increase
focus on studying MS DMTs in minority popu-
lations, it will take time to correct this under-
representation. This is evident from a recent
survey that found Black/AA and Hispanic
patients with MS were more concerned about
receiving poor-quality medical care as well as
being taken advantage of by the research team
than White and non-Hispanic patients [8]. In
the interim, any effectiveness or safety data on
the use of specific MS DMTs in these minority
populations, regardless of the sample size, is
urgently needed, given the current paucity of
information.

Natalizumab (TYSABRI�) is an infusible
DMT that is approved for the treatment of adult
patients with relapsing forms of MS [9] on the
basis of results from the phase III AFFIRM
(NCT00027300) [10] and SENTINEL
(NCT00030966) [11] trials. ln AFFIRM, natal-
izumab significantly reduced clinical and mag-
netic resonance imaging (MRI) disease activity
in patients with relapsing–remitting MS (RRMS)
compared with placebo over 2 years [10]. As
only 10 patients in AFFIRM self-identified as
Black/AA, the post hoc analysis evaluating the
efficacy of natalizumab in patients of African
descent included an additional 39 Black/AA
patients from SENTINEL. The results of this post
hoc analysis showed that natalizumab signifi-
cantly reduced the annualized relapse rate
(ARR) over 2 years by 60% (0.21 vs. 0.53,
p = 0.02), and the mean number of gadolinium-
enhancing (Gd?) and new/newly enlarging T2
lesions by 79% (0.19 vs. 0.91, p = 0.03) and 90%
(0.88 vs. 8.52, p = 0.008), respectively, versus
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the comparator group [2]. Similarly, as only 13
patients in AFFIRM self-identified as Hispanic,
the post hoc analysis evaluating the efficacy of
natalizumab in Hispanic patients included an
additional 22 Hispanic patients from SENTINEL.
The results showed that natalizumab signifi-
cantly reduced ARR over 2 years by 85% (0.21
vs. 1.41, p\0.001) and the mean number of
Gd? and new/newly enlarging T2 lesions at
2 years by 100% (0 vs. 1.55, p = 0.02) and 95%
(0.57 vs. 11.64, p = 0.01), respectively, versus
the comparator arm [3].

Prospective long-term real-world use of
natalizumab in patients with RRMS who self-
identify as belonging to minority racial or eth-
nic groups is limited to the 4-year STRIVE study
(NCT01485003), which looked at the effective-
ness and safety of natalizumab in patients with
RRMS who had a disease duration of 3 years or
less [12]. In this post hoc analysis of STRIVE, we
examined the effectiveness and safety of natal-
izumab over 4 years of the study in patients
with RRMS who self-identified as either Black/
AA or Hispanic/Latino.

METHODS

Study Design and Patients

STRIVE was a prospective, 4-year, multicenter,
observational, open-label, single-arm, phase IV
study, conducted in the USA between February
2012 and November 2018. Patients received
300 mg of natalizumab intravenously every
4 weeks. This post hoc subgroup analysis
included patients with RRMS enrolled in
STRIVE who self-identified as either Black/AA or
Hispanic/Latino. Patients who self-identified as
non-Hispanic White were included as a com-
parator group. Complete details of the STRIVE
study design were published previously [12].
Briefly, eligible patients were aged 18 to
65 years, tested negative for anti-JC virus (JCV)
antibodies within 6 months prior to screening
or at the baseline visit, and had a disease dura-
tion of 3 years or less at the time of informed
consent. Patients were either naı̈ve to DMTs or
had been treated with a DMT for 36 months or
less prior to the date of informed consent.

Patients were excluded, however, if they had
prior natalizumab treatment [12].

In STRIVE, the intent-to-treat (ITT) popula-
tion included all enrolled patients who com-
pleted informed consent and received at least
one dose of natalizumab. If a patient perma-
nently discontinued natalizumab treatment but
chose to remain in the study, data were col-
lected on the reasons for discontinuation. In
such cases, the investigative site continued to
follow up with the patient as per the protocol
schedule of assessments through month 48. If a
patient withdrew from the study, the partici-
pating neurologist documented the reason for
early withdrawal on the study exit form and
conducted the final assessments, after which no
further data were collected.

All patients provided written informed con-
sent prior to enrollment. Approval was granted
by the Copernicus Group IRB #1 (reference
number IRB00001313) and, at the rest of the
study sites, by an independent ethics commit-
tee. The study was performed in accordance
with the Helsinki Declaration of 1964 and its
later amendments.

Outcomes

Effectiveness analyses in the racial/ethnic sub-
groups were consistent with those conducted in
the overall ITT population and included no
evidence of disease activity (NEDA), ARR,
24-week confirmed disability worsening (CDW)
and confirmed disability improvement (CDI), as
well as MRI, Symbol Digit Modalities Test
(SDMT), and Multiple Sclerosis Impact Scale
(MSIS-29) as described previously [12, 13].
NEDA encompassed both clinical and MRI
NEDA. The primary endpoints of STRIVE were
the proportion of patients who achieved NEDA
in years 1 and 2 and clinical NEDA in years 3
and 4. Clinical NEDA was defined as no relapses
or CDW. CDW was defined as an Expanded
Disability Status Scale (EDSS) score increase of at
least 0.5 from a baseline of 6.0 or higher, at least
1.0 from a baseline of 1.0 to less than 6.0, or at
least 1.5 from a baseline of 0.0, confirmed after
24 weeks. MRI NEDA was defined as no Gd?
lesions and no new or newly enlarging T2
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lesions. MRI was conducted at baseline and
yearly thereafter and analyzed by a central
reader, NeuroRx Research (Montreal, Quebec,
Canada). Details of the MRI acquisition and
analysis were published previously [12]. CDI
was defined as a decrease of at least 1.0 point
from a baseline EDSS score of 2.0 or higher,
confirmed after 24 weeks. SDMT was assessed at
baseline and yearly thereafter as a measure of
cognitive processing speed [13]. The SDMT
score reflects the number of correct matches,
with a higher score indicating better cognitive
processing speed. A clinically meaningful
improvement in SDMT score was defined as an
increase of at least 4 points [14]. Patient quality
of life was assessed using the MSIS-29, a brief,
self-reported measurement that assesses the
physical (20 questions) and psychological (9
questions) impact of MS [15]. Physical and
psychological MSIS-29 scores can be divided
into five categories: ‘‘no problems’’ (0–19), ‘‘few
problems’’ (20–39), ‘‘moderate problems’’
(40–59), ‘‘quite a few problems’’ (60–79), and
‘‘extreme problems’’ (80–100). A change in the
MSIS-29 physical or psychological score result-
ing in a downward move of at least one category
was considered an improvement, as described
previously [16]. No change or an improvement
in the MSIS-29 category was regarded as a pos-
itive outcome for the patient. Patients com-
pleted the MSIS-29 at screening and yearly
thereafter.

Safety was evaluated on the basis of any
serious adverse event (SAE) experienced
between the time of informed consent and the
end of study and reported within 24 h by the
neurologist or designee becoming aware of the
event.

Statistical Analyses

The analysis population included Black/AA and
Hispanic/Latino subgroups of the ITT popula-
tion. Comparative effectiveness analyses against
the non-Hispanic White comparator subgroup
were only conducted for the Black/AA sub-
group, given the very small sample size of the
Hispanic/Latino cohort. Baseline characteristics
were compared between the Black/AA and non-

Hispanic White subgroups. In general, contin-
uous variables were summarized using mean
and standard deviation and were tested using
the two-sample t test or the Mann–Whitney
U test. Categorical variables were summarized
using count and percentage and tested using
chi-squared test or Fisher’s exact test. Statistical
significance was defined as p\ 0.05.

NEDA was analyzed over 4 years and used
observed data only; missing data were not
imputed. Patients who had missing data but
evidence of disease activity on at least one
NEDA subcomponent were included in the
analysis. Patients were excluded, however, if
they had missing data and did not exhibit dis-
ease activity on available NEDA subcompo-
nents. To account for potential disease activity
shortly after natalizumab initiation, an
exploratory analysis assessed NEDA over years 2
to 4 following MRI re-baselining at year 1.
NEDA, clinical NEDA, MRI NEDA, SDMT, and
MSIS-29 outcomes were compared between the
Black/AA and non-Hispanic White subgroups
using multiple logistic regression adjusting for
baseline confounders. Adjusted ARRs were
compared using a negative binomial model
with repeated measures, and cumulative prob-
abilities of CDW were assessed with Kaplan–-
Meier methods.

To provide a better appreciation of the long-
term effectiveness of natalizumab in patients
who self-identified as Hispanic/Latino, sensi-
tivity analyses were conducted for NEDA, MRI,
SDMT, and MSIS-29 using data from Hispanic/
Latino patients who completed the 4-year study
on natalizumab (i.e., 4-year natalizumab
completers).

RESULTS

Black/AA Patients

Patient Enrollment and Baseline
Characteristics
Of 222 patients in the STRIVE ITT population,
40 patients (18.0%) self-identified as Black/AA
(Table S1 in the supplementary material). Dur-
ing the study, 15 patients (37.5%) in the Black/
AA subgroup discontinued natalizumab; the
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most common reason was seroconversion to
anti-JCV antibody-positive status/elevated
index/progressive multifocal leukoen-
cephalopathy risk (n = 5). Reported lack of effi-
cacy was not listed as a reason for
discontinuation in any of the Black/AA
patients. Of the 15 Black/AA patients who dis-
continued natalizumab, 7 withdrew from the
study.

Patients in the Black/AA subgroup had active
disease at baseline, as indicated by a Gd? lesion
count ranging from 0 to 54 (median = 0) and a
median (range) EDSS score of 2.0 (0–4), as well
as a median (range) of 1 (0–4) relapse in the year
before natalizumab treatment initiation.
Almost half of the Black/AA patients had a his-
tory of prior MS treatment. Baseline character-
istics of the non-Hispanic White patients were
similar to those of the Black/AA patients, with
the exception that the Black/AA subgroup had a
higher T2 lesion volume compared to the non-
Hispanic White subgroup (Table S1 in the sup-
plementary material).

No Evidence of Disease Activity
In the Black/AA subgroup, 41.2% and 68.6%
achieved NEDA at years 1 and 2, respectively
(Fig. 1a); 80.0% and 96.8% achieved clinical
NEDA at years 3 and 4, respectively (Fig. 1b).
Over the study, between 50.0% and 87.9% of
Black/AA patients achieved MRI NEDA (Fig. 1c).
In the exploratory analysis with MRI re-
baselining at year 1, 62.5%, 72.7%, and 83.9%
of the Black/AA patients achieved NEDA, clini-
cal NEDA, and MRI NEDA, respectively, in
years 2 to 4 (Fig. 1).

Similar results were observed in the non-
Hispanic White subgroup, with the exception
that significantly more non-Hispanic White
patients achieved MRI NEDA at year 1 than
Black/AA patients [75.4% vs. 50.0%, p = 0.0121]
(Fig. 1c).

Clinical Outcomes: ARR, CDW, and CDI
In the Black/AA subgroup, the adjusted ARR
decreased by 90.2% from 1.12 (95% confidence
interval [CI] 0.81–1.56) in the year prior to
natalizumab initiation to 0.11 (95% CI
0.03–0.36) at year 4 (Fig. 2a). The cumulative

probability of CDW (Fig. 2b) and CDI (Fig. 2c) at
year 4 was 28.1% and 31.0%, respectively, for
the Black/AA subgroup. Similar results were
observed in the non-Hispanic White subgroup,
with no statistically significant differences
found between the two groups (Fig. 2).

Clinical Outcomes: Symbol Digit Modalities
Test
The percentage of Black/AA patients experienc-
ing clinically meaningful improvement in their
SDMT score (i.e., at least 4 points) from base-
line ranged from 41.7% to 48.6% over the
4-year study (Fig. 2d). Similar results were
observed in the non-Hispanic White subgroup
with 42.3–57.7% experiencing clinically mean-
ingful improvement in their SDMT score
(Fig. 2d; p[ 0.05 at all 4 years).

MRI Outcomes
In the Black/AA subgroup, 50.0% of patients
had no new or newly enlarging T2 lesions at
year 1 with over 80.0% of the patients having
no new lesions at years 2–4 (Fig. 3a). Through-
out the study, over 90.0% of the Black/AA
patients had no Gd? lesion at each annual
assessment (Fig. 3b). Similar results were seen in
the non-Hispanic White group with the excep-
tion that there were more non-Hispanic White
patients who had no new or newly enlarging T2
lesions at year 1 compared to Black/AA patients
(77.6% vs 50.0%, p = 0.0031) (Fig. 3a).

Patient-Reported Outcomes: MSIS-29
The percentage of Black/AA patients experienc-
ing stability or improvement in their annual
MSIS-29 physical score from screening ranged
from 77.8% to 87.9% over the study (Fig. 4a);
80.6–90.9% of Black/AA patients experienced
stability or improvement in their annual MSIS-
29 psychological score from screening (Fig. 4b).
Similar results were seen in the non-Hispanic
White subgroup with 86.3–90.8% and
90.2–93.1% experiencing stability or improve-
ment from screening in their annual MSIS-29
physical and psychological scores, respectively
(Fig. 4).
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Fig. 1 a NEDA, b clinical NEDA, and c MRI NEDA in
each year and years 2–4 of the STRIVE Black/AA and
non-Hispanic White subgroups of the ITT population.

AA African American, ITT intent-to-treat, MRI magnetic
resonance imaging, NEDA no evidence of disease activity
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Safety
SAEs were reported in 6 of 40 (15%) Black/AA
patients (Table S2 in the supplementary mate-
rial). No cases of progressive multifocal
leukoencephalopathy were reported, and no
single SAE was reported in two or more Black/

AA patients. One patient who self-identified as
Black/AA had a treatment-related SAE of ana-
phylactic reaction but was not hospitalized for
evaluation.

Fig. 2 Summary of clinical outcome measures a adjusted
ARR,a b CDW, c CDI, and d SDMTb over 4 years in
STRIVE Black/AA and non-Hispanic White subgroups of
the ITT population. AA African American, ARR annu-
alized relapse rate, CDI confirmed disability improvement,
CDW confirmed disability worsening, CI confidence
interval, GEE generalized estimating equation, ITT
intent-to-treat, SDMT Symbol Digit Modalities Test.

Dashed lines indicate 95% confidence interval. aType 3
GEE analysis showed that there is a significant change over
time (p\ 0.0001), but no significant difference detected
between the Black/AA and non-Hispanic White ITT
subgroups (p = 0.6297). bBaseline SDMT score was added
as an additional covariate for the multiple logistic
regression model
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Hispanic/Latino Patients

Patient Enrollment and Baseline
Characteristics
Of 222 patients in the STRIVE ITT population,
18 patients (8.1%) self-identified as Hispanic/
Latino (Table S3 in the supplementary mate-
rial). A total of 9 patients (50%) in the Hispanic/
Latino subgroup discontinued natalizumab
during the study. The most common reasons for
natalizumab discontinuation were consent
withdrawal and reported lack of efficacy (n = 2
for both). Of the 9 Hispanic/Latino patients
who discontinued natalizumab, 7 withdrew

from the study. One patient, who did not dis-
continue natalizumab but was lost to follow-up,
also withdrew from the study.

In the ITT population, patients who self-
identified as Hispanic/Latino had active disease
at baseline, as indicated by a Gd? lesion count
ranging from 0 to 21 (median = 1) and a median
(range) EDSS score of 2.0 (0–4), as well as a
median (range) of 2 (1–4) relapses in the year
before natalizumab treatment initiation. Most
Hispanic/Latino patients had a history of MS
treatment. Baseline characteristics for the His-
panic/Latino 4-year natalizumab completer
subgroup were generally similar to those of the
Hispanic/Latino ITT subgroup, with the

Fig. 3 MRI outcome measurements of a no new or newly
enlarging T2 lesions and b no Gd? lesions in the Black/
AA and non-Hispanic White patients of the ITT
population over 4 years in STRIVE. AA African American,
Gd? gadolinium enhancing, ITT intent-to-treat, MRI
magnetic resonance imaging

Fig. 4 Proportion of Black/AA and non-Hispanic White
patients of the ITT population experiencing stability or
improvement in their a MSIS-29 physical scores and
b MSIS-29 psychological scores from screening. AA
African American, ITT intent-to-treat, MSIS-29 Multiple
Sclerosis Impact Scale-29
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exceptions that the 4-year natalizumab com-
pleter subgroup appeared to have higher MRI
disease activity as well as a shorter prior MS
treatment duration than the Hispanic/Latino
ITT subgroup (Table S3 in the supplementary
material).

No Evidence of Disease Activity
In the Hispanic/Latino ITT subgroup, 46.2%
and 55.6% achieved NEDA at years 1 and 2,
respectively (Fig. 5a); 66.7% and 90.0%
achieved clinical NEDA at years 3 and 4,
respectively (Fig. 5b). Over the study, between
66.7% and 90.0% of Hispanic/Latino ITT
patients achieved MRI NEDA (Fig. 5c). The
exploratory analysis with MRI re-baselining at
year 1 found that 27.3%, 36.4%, and 90.0% of
the Hispanic/Latino ITT patients achieved
NEDA, clinical NEDA, and MRI NEDA, respec-
tively, in years 2 to 4 (Fig. 5). In general, similar
results were observed in the Hispanic/Latino
4-year natalizumab completer subgroup (Fig. 5).

Clinical Outcomes: ARR, EDSS, SDMT
In the Hispanic/Latino ITT subgroup, the ARR
decreased by 91.3% from 1.72 (95% CI
1.38–2.15) in the year prior to natalizumab
initiation to 0.15 (0.05–0.44) at year 4 (Fig. 6a).

In both Hispanic/Latino subgroups the
median EDSS score remained stable at 1.5 at all
annual assessments except for year 2, where it
was 1.0 (Fig. 6b).

The percentage of Hispanic/Latino ITT
patients experiencing clinically meaningful
improvement in their SDMT score (i.e., at least
4 points) from baseline ranged from 37.5% to
50% over the 4-year study (Fig. 6c). Similar
results were observed in the Hispanic/Latino
4-year natalizumab completer subgroup with
the exception of year 1, where more patients
experienced clinically meaningful improve-
ment in their SDMT score than in the ITT sub-
group (83.3% vs. 50.0%) (Fig. 6c).

MRI Outcomes
In the Hispanic/Latino ITT subgroup, the med-
ian number of new or newly enlarging T2
lesions was 0 at all annual assessments (Table S4
in the supplementary material). Throughout

the study, the median number of Gd? lesions at
each annual assessment was also 0 in the His-
panic/Latino ITT subgroup. Similar results were
seen in the Hispanic/Latino 4-year natalizumab
completer subgroup with the median number of
new or newly enlarging T2 lesions and Gd?
lesions equal to 0 at all annual assessments
(Table S4 in the supplementary material).

Patient-Reported Outcome: MSIS-29
The percentage of Hispanic/Latino ITT patients
experiencing stability or improvement in their
annual MSIS-29 physical score from screening
ranged from 81.8% to 100% over the study
(Fig. 7a); 90.9–100% of Hispanic/Latino ITT
patients experienced stability or improvement
in their annual MSIS-29 psychological score
from screening (Fig. 7b). Similar results were
seen in the Hispanic/Latino 4-year natalizumab
completer subgroup with 83.3–100% experi-
encing stability or improvement from screening
in both their annual MSIS-29 physical and
psychological scores, respectively (Fig. 7).

Safety
SAEs were reported in 5 of 18 (27.8%) Hispanic/
Latino patients (Table S2 in the supplementary
material). No cases of progressive multifocal
leukoencephalopathy were reported, and no
single SAE was reported in two or more His-
panic/Latino patients.

DISCUSSION

Only two high-efficacy DMTs, natalizumab and
ocrelizumab, have published post hoc analyses
of their phase III pivotal trials examining effi-
cacy in patients of African descent [1, 2]. Both
analyses found that the treatment reduced
clinical and MRI activity versus placebo/inter-
feron beta-1a in patients of African descent
[1, 2]. Although these results are promising,
authors of both publications stated further
research was needed. This post hoc analysis of
STRIVE represents the first prospective real-
world effectiveness and safety data published
for a high-efficacy monoclonal antibody DMT
in patients with early RRMS who self-identify as
Black/AA. As research has suggested a more
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aggressive disease course in Black/AA than in
non-Hispanic White patients [17–21], patients

who self-identified as non-Hispanic White were
included as a comparator group in this post hoc

Fig. 5 a NEDA, b clinical NEDA, and c MRI NEDA in
each year and years 2–4 of the STRIVE Hispanic/Latino
subgroups of the ITT population and the 4-year

natalizumab completers. ITT intent-to-treat, MRI mag-
netic resonance imaging, NEDA no evidence of disease
activity
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analysis of STRIVE to determine whether the
effectiveness of natalizumab in Black/AA and
non-Hispanic White patients is comparable.

The only difference found between the two
subgroups regarding baseline characteristics was
T2 lesion volume, with the Black/AA subgroup
having a higher T2 lesion volume compared to

the non-Hispanic White subgroup. This finding
is consistent with that observed in the OPERA
trials, where patients of African descent had
higher T2 lesion volumes than those of non-
African descent [1]. However, unlike STRIVE,
the post hoc analysis of the OPERA trials also
found that compared with patients of non-
African descent, those of African descent tended
to have a shorter disease duration and were less
likely to have had DMT treatment within the
2 years prior to baseline. This apparent differ-
ence in disease duration may be in part due to
the inclusion criteria for STRIVE, which
required a disease duration of at most 3 years at
the time of enrollment [12]. In comparison,

Fig. 6 Summary of clinical outcome measures a ARR,
b EDSS, and c SDMT over 4 years in STRIVE Hispanic/
Latino subgroups of the ITT population and the 4-year
natalizumab completers.a ARR annualized relapse rate, CI
confidence interval, EDSS Expanded Disability Status
Scale, ITT intent-to-treat, SDMT Symbol Digit Modalities
Test. aAs a result of the extremely low sample size (n = 6)
it was not possible to calculate the ARR for the 4-year
natalizumab completers

Fig. 7 Proportion of Hispanic/Latino patients in the ITT
population and the 4-year natalizumab completers expe-
riencing stability, or improvement in their a MSIS-29
physical scores and b MSIS-29 psychological scores from
screening. ITT intent-to-treat, MSIS-29 Multiple Sclerosis
Impact Scale-29
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OPERA I and II did not specify disease duration
in their inclusion criteria and only excluded
patients who had a disease duration of more
than 10 years, with an EDSS of 2.0 or less at
screening [22].

The proportion of patients achieving NEDA,
clinical NEDA, and MRI NEDA was generally
similar in the Black/AA and non-Hispanic
White subgroups, apart from MRI NEDA at
year 1, where a higher proportion of non-His-
panic White than Black/AA patients achieved
MRI NEDA (75.4% vs. 50.0%, p = 0.0121).
Consistent with this finding, a higher propor-
tion of non-Hispanic White patients had no
new/newly enlarging T2 lesions at year 1 com-
pared to Black/AA patients (77.6% vs. 50.0%,
p = 0.0031). Although all statistical analyses
were adjusted for differences in baseline T2
lesion volume, there is still a possibility of new
MRI disease activity occurring after the baseline
scan before the onset of effectiveness. As none
of the Black/AA patients had Gd? lesions at
year 1, the presence of new/newly enlarging T2
lesions was solely responsible for only 50% of
the Black/AA patients achieving MRI NEDA in
year 1. Based on these findings, one plausible
hypothesis could be that the onset of radiolog-
ical effectiveness occurs earlier in the non-His-
panic White than Black/AA patients since T2
lesions reflect overall burden of disease. This
could potentially explain why the differences
were only evident at year 1; however, further
studies with more frequent imaging and larger
sample sizes adequately powered to detect a
difference would be needed to test this
hypothesis.

The high annual rates of clinical NEDA in
both the Black/AA and non-Hispanic White
subgroups were consistent with the dramati-
cally reduced adjusted ARRs as well as the low
24-week CDW seen in both subgroups while on
natalizumab treatment.

The proportion of patients in the Black/AA
and non-Hispanic White subgroups experienc-
ing clinically meaningful improvement in their
SDMT score from baseline was similar over the
course of the study. Similarly, the percentage of
patients experiencing stability or improvement
in their annual MSIS-29 physical and psycho-
logical score from screening was comparable

between the two subgroups. Over 4 years, safety
in Black/AA patients with RRMS was consistent
with that observed in the overall STRIVE pop-
ulation and with natalizumab’s well-established
safety profile [9, 10, 12, 23, 24].

This post hoc analysis of STRIVE also repre-
sents the first prospective real-world effective-
ness and safety data published for a high-
efficacy monoclonal antibody DMT in patients
with early RRMS who self-identify as Hispanic/
Latino. As a result of the very small sample size
of the Hispanic/Latino subgroup in the ITT
population (n = 18), it was not feasible to con-
duct a comparative analysis with the non-His-
panic White subgroup. However, given the
importance of this information in the absence
of any effectiveness and safety data for high-
efficacy monoclonal DMTs in Hispanic/Latino
patients, results for the STRIVE Hispanic/Latino
subgroup analysis were included separately as a
case series. As patients in the ITT population
only had to have one dose of natalizumab, data
from the Hispanic/Latino 4-year natalizumab
completer subgroup was also presented to pro-
vide some appreciation of the long-term effec-
tiveness of natalizumab in this ethnic group.
The patients in the Hispanic/Latino 4-year
natalizumab completer subgroup had a higher
MRI disease activity at baseline than the overall
Hispanic/Latino ITT subgroup. This high level
of MRI disease activity may have played a role in
the decision to keep the patients on therapy.

NEDA, clinical NEDA, and MRI NEDA at each
annual assessment were generally similar
between the Hispanic/Latino ITT and 4-year
natalizumab completer subgroups. There were
numerical differences between the groups in the
proportion of patients achieving NEDA at year 1
(46.2% ITT vs. 66.7% 4-year completers) and
year 2 (55.6% ITT vs. 80.0% 4-year completers).
A combination of missing data and very small
sample sizes likely played a role in these differ-
ences. As a result of the potential for disease
activity prior to the onset of action, a sensitivity
analysis was done looking at NEDA, clinical
NEDA, and MRI NEDA in both subgroups fol-
lowing MRI re-baselining at year 1. A smaller
proportion of the Hispanic/Latino subgroup
achieved NEDA and clinical NEDA in years 2 to
4 after MRI re-baselining in both the ITT
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population and 4-year natalizumab completers.
As the proportion of patients achieving MRI
NEDA in years 2 to 4 after MRI re-baselining was
greater than 80% in both Hispanic/Latino sub-
groups, it suggests that the clinical disease
activity may have played a large role in the
lower proportion of patients achieving NEDA.
However, this is not supported by the other
clinical data. Specifically, over the course of the
study the ARR was low, ranging from 0.12 to
0.15, and the median EDSS was stable between 1
and 1.5. Hence, the low proportions of patients
achieving NEDA and clinical NEDA in two
groups may again be a consequence of missing
data and very small sample sizes. In support of
this, the ARR and MRI results in the Hispanic/
Latino ITT subgroup are consistent with those
of the AFFIRM/SENTINEL Hispanic post hoc
analysis. Further research is needed, however,
given the very small sample sizes. The propor-
tion of patients in the Hispanic/Latino ITT and
4-year natalizumab completer subgroups expe-
riencing clinically meaningful improvement in
their SDMT score from baseline was similar over
the course of the study with the exception of
year 1, where numerically more patients in the
4-year natalizumab completer subgroup experi-
enced clinically meaningful improvement than
in the ITT subgroup (83.3% vs. 50.0%).
Although the reason for this discrepancy is
unknown, it may be partly because the median
SDMT score at baseline was lower in the 4-year
natalizumab completer subgroup compared to
the ITT subgroup (data not shown). A recent
exploratory analysis of the complete ITT STRIVE
data set found that a higher proportion of
patients with baseline SDMT scores below the
lowest quartile experienced clinically meaning-
ful improvements in their SDMT scores com-
pared with the other two quartile subgroups,
the difference most evident at years 1 and 2
[13]. The percentage of patients experiencing
stability or improvement in their annual MSIS-
29 physical and psychological score from
screening was similar between the Hispanic/
Latino ITT and 4-year natalizumab completer
subgroups.

Safety over 4 years in Hispanic/Latino
patients with RRMS was consistent with that
observed in the overall STRIVE population and

with natalizumab’s well-established safety pro-
file [9, 10, 12, 23, 24].

In addition to the limitations discussed in
the previous STRIVE manuscripts [12, 13],
including the open-label single-arm study
design and missing data, the small sizes of the
racial/ethnic subgroups limited conclusions
from being drawn from the current analysis.
Also, STRIVE did not capture social determi-
nants of health, including annual income,
education, and access to healthcare (e.g.,
insurance) [25], which are known to impact
clinical outcomes.

CONCLUSION

Overall, the results from this STRIVE post hoc
racial/ethnic minority subgroup analysis high-
light the long-term effectiveness and safety of
natalizumab treatment in Black/AA and His-
panic/Latino patients when administered early
in the RRMS disease course. This evidence-based
data on natalizumab treatment in these
minority underrepresented populations informs
clinicians making treatment decisions for
patients with RRMS who self-identify as Black/
AA or Hispanic/Latino.
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