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RESPONSE TO DISEASE MODIFYING THERAPIES IN AFRICAN AMERICANS

WITH MULTIPLE SCLEROSIS

Sylvia Klineova, MD; Joyce Nicholas, PhD; Aljoeson Walker, MDBackground: The African American (AA)

population has a lower risk for developing

multiple sclerosis (MS) than Caucasian (CA)

population; however, the disease tends to be

more severe with early disability in AA. The

reason underlying the discrepancy in disease

severity is not yet understood, and it could be

caused by different response to disease mod-

ifying therapies (DMTs).

Objective: To evaluate whether there are

significant differences in profile of response to

disease modifying therapies related to ethnicity,

while controlling for disease characteristics.

Design: We performed a retrospective chart

analysis of MS patients undergoing treatment

with DMTs. Rating of disease progression was

based on expanded disability status score (EDSS)

difference at the time of first and last visit.

Patients: AA and CA patients with MS.

Results: Sex and age at the time of diagnosis

did not differ significantly between AA and CA.

There was statistically significant difference in

disease duration, which was longer among CA

patients (P,.001). Median of EDSS difference

was higher in AA population than in CA

population (P,.001). Increased EDSS differ-

ence suggests poorer response to DMTs among

AA patients in our study.

Conclusions: AA patients showed poorer

response to DMTs when compared with CA

patients. This suggests a trend, however,

further prospective studies on the response of

AA patients to DMTs are warranted. (Ethn Dis.

2012;22(2):221–225)
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INTRODUCTION

The African American (AA) popu-
lation has a lower risk for developing
multiple sclerosis (MS) compared to the
Caucasian (CA) population1–4; howev-
er, the disease tends to be more severe.
Available data from multiple studies
suggest that AA ethnicity is a risk factor
for having a more disabling disease
course2 as well as developing opticosp-
inal MS and transverse myelitis more
frequently.1 AA patients are also at
greater risk for requiring a cane to
ambulate and for developing wheelchair
dependency earlier than CA patients.1

Increased activity of humoral immune
response with higher IgG index and
synthesis rate of IgG in CSF of AA
patients was also found.5 This finding
extends interethnic clinical differences
in MS to immune response itself.

To our knowledge, there are little
data available about response to treat-
ment with disease modifying therapies
(DMTs) in the AA population. This is
mainly due to small sample sizes to
establish statistical significance. Based
on our own clinical experience, we
hypothesize that response of the AA
population in South Carolina to cur-
rently used DMTs is poorer when
compared with the CA population.
Our hypothesis is also based on avail-
able data from post hoc analysis of
Evidence of Interferon Dose Response:
European North American Compara-
tive Efficacy (EVIDENCE) data set that
suggested a nationwide trend of lesser
response in AA patients.6

The purpose of our study was to
compare the response to currently used
DMTs in AA and CA patients in South
Carolina based on clinical progression of

the disease as measured by the expanded
disability status score (EDSS) and try to
replicate the above mentioned trend.
Further knowledge about responding to
widely used DMTs could help better
target treatment for this population and
affect the disability.

PATIENTS AND METHODS

A list of patients diagnosed with MS
and treated at the Medical University of
South Carolina (MUSC) was generated
based on billing code 340.0. The
MUSC is a tertiary care center and as
such provides medical care to a wide
range of patients from South Carolina.
Patients with MS were referred by
primary care physicians, private neurol-
ogists or were previously hospitalized at
MUSC and diagnosed with MS.

Medical records from January 1985
until October 2010 were reviewed for
all self-defined AA and CA patients with
MS. To meet inclusion criteria, patients
had to be diagnosed with relapsing-
remitting or secondary progressive MS
and be treated with currently used
DMTs for the entire disease course.
First and last visit had to be at least one
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year apart. At the time of their first visit

patients were either already diagnosed

with MS and treated by different

practitioners or newly diagnosed at

MUSC and treatment naive.

Sixty-six of 90 AA patients were

eligible for the study. A comparison group

consisted of 67 randomly selected CA

patients with similar follow-up character-

istics. Retrospective chart analysis of AA

and CA MS patients was performed and

data including race, sex, age, disease

duration and treatment agents were

extracted. Chart review and data extrac-

tion was not blinded to ethnicity.

Rating of disease progression was

based on the EDSS difference between

the last and first visit. If the EDSS score

was not recorded in the chart, the

investigator did a post hoc EDSS rating.

If last visit was recorded during an active

relapse, then a previous visit was used

for EDSS calculation. We chose the

EDSS as one of the most widely utilized

assessment instruments in multiple scle-

rosis and standardized measure of global

neurological impairment in MS.

Since sex is an important confound-

ing factor affecting disease severity and

disability, we also performed subgroup

analysis and compared EDSS differences

between CA and AA males and females.

Patients with primary progressive

disease and Devic’s disease were excluded

from the study. Patients who were not

treated consistently or treated with agents

different than conventionally used DMTs

(AVONEXH, RebifH, BETASERONH,

COPAXONEH and TYSABRI) were also

excluded from the study.

Differences between groups were

assessed using the chi-square test for

gender; two-sided t tests for age vari-

ables and the Mann-Whitney U (non-

parametric) test for EDSS scores change

and subgroup gender analysis.

RESULTS

The initial participant list was

generated based on diagnostic code

340.00 and identified approximately

100 AA patients diagnosed with MS.

Following inclusion criteria, 66 AA

patients were eligible for our study. As

a comparison group, we used a ran-

domly selected group of 67 CA patients

with similar features. We performed a

retrospective chart analysis and extract-

ed data including race, sex, age, disease

duration and treatment agent. Investi-

gator assigned EDSS scores at first and

last follows up and progression of the

disease were expressed as a difference

between scores at first and last visit.

Basic characteristics of both groups

were very similar: 13.6% of AA patients

and 20.9% of CA patients were men

(P5.36). Mean age at the time of

diagnosis was 34.3 for AA patients and

36.9 for CA patients (P5.13). Based on

treatment agent profile, 66% of AA

patients were treated with interferons,

16% were treated with glatiramer

acetate and 13% received treatment

with natalizumab. In the comparison

group, 61% of CA patients were treated

with interferons, 25% received glatir-

amer acetate and 13% patients were on

natalizumab.

We focused our attention on disease

duration and EDSS difference. Our

results showed that mean disease dura-

tion was longer in the CA population

(15.1 years in CA patients vs, 7.1 years

in AA patients [P,.001]). When com-

paring EDSS difference between the

groups, the median EDSS difference

was higher in the AA population (medi-

an 1.0 in AA patients, 0.0 in CA patients

[P,.001]). (Figure 1, Table 1).

Given the importance of sex in MS

frequency, severity and level of disabil-

ity, a subgroup analysis was performed

and compared the EDSS difference

between AA and CA males and females.

We found that there was statistically

significant difference between median

EDSS scores in females (median 1.0 in

AA females, 0.0 in CA females

[P5.000]) (Figure 2). No statistically

significant difference was found be-

tween the median EDSS in males

(median 1.0 in AA males, 0.0 in CA

males [P5.462]) (Figure 3).

Fig 1. Boxplot in which the box boundaries indicate the 25th and 75th quartiles, the
line within each box is the median, the two outer bars indicate the largest and
smallest observed values that are not outliers of EDSS differences. P,.001 for the
Mann-Whitney U (nonparametric) test
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DISCUSSION

The importance of our study is in

adding to still limited data suggesting a

poorer response of AA patients to

DMTs. While there is an increasing

amount of data that show more aggres-

sive disease in the AA population, early

disability and different phenotype of

disease, none of the studies determines

the cause of these phenomena.1,2,4 We

found increased disability over a shorter

period of disease duration, which could

suggest poorer response to DMTs in AA

patients. This trend is similar to the

nationwide trend that has been suggest-

ed previously.6 Sex sub-analyses showed

similar results when the median EDSS

difference was compared between fe-

males but we were not able to show

statistically significant difference in male

subgroups. Reduced power among the

smaller number of males could be an

explanation for this result.

Another unique feature of this study

is that it follows only a Southern AA

population. This particular population

is uncommon in the aspect of relatively

little genetic admixture and remains

remarkably homogenous. Genetic stud-

ies have demonstrated relatedness to the

African tribes and low degree of Cau-

casian genetic influence.7,8 Like other

Southern states, South Carolina experi-

enced an out-migration of African

Americans during the first part of the

twentieth century, but this tendency

reversed between 1960 and 1970. Since

then, South Carolina has gained more

than 150,000 AAs. This group of

immigrants comprised individuals and

families with ancestral ties to the state.9

As such, this particular AA population

could represent an opportunity for

further research in genetic background

of MS in African Americans if ade-

quately powered. Previous studies

showed rare incidence of MS among

Africans and suggested an inherent

genetic resistance or low prevalence of

environmental risk factors, but they also

described untreated cases with multiple

relapses and relatively high severity of

the disease.10,11

That our results follow a previously

suggested trend would further support

the theory that differences in genetic

background of the AA population are

important elements in already described

interethnic differences in the clinical

course of MS and response to treatment.

Table 1. Duration of multiple sclerosis, age at diagnosis and expanded disability
status scores among African American compared to Caucasians

AA n=66 CA n=67 P

Sex, n (%) 0.36

Female 57 (86.4%) 53 (79.1%)
Male 9 (13.6%) 14 (20.9%)

Age in 2010, mean (SD) 41.4 (10.2) 52.0 (9.9) 0
Disease duration, mean (SD) 7.1 (5.5) 15.1 (8.2) 0
Age at diagnosis, mean (SD) 34.3 (9.9) 36.9 (9.9) 0.13
EDSS difference Median 1.0 Median 0.0 0

Mean 1.2 Mean 0.5
SD 1.4 SD 1.0
Min 0.0 Min 21.0
Max 6.0 Max 5.0
Percentiles Percentiles
25 0.0 25 0.0
50 1.0 50 0.0
75 2.0 75 0.5

AA, African American; CA, Caucasian; EDSS, expanded disability status score.

Fig 2. Mann Whitney U test is significant (P=.000) for difference in median EDSS
difference between CA and AA females

We found increased disability

over a shorter period of disease

duration, which could suggest

poorer response to DMTs in

AA patients.
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Studies that show a different response of
hepatitis C-infected AA patients to
interferon alfa (INF alpha) have been
published.12,13 One of the studies
suggested that different host response
to affecting agent and distinct disease
pathophysiology are responsible for
altered INF alpha signaling and treat-
ment response.12 This could be true for
the AA population with MS. It is
possible that African ancestry not only
provides partial protection against MS,
but also, if disease occurs, risk factor for
different disease phenotype and differ-
ent response to treatment. Better un-
derstanding of treatment outcomes in
populations already known for more
aggressive disease and higher level of
disability at younger age14 would help
to develop more targeted treatment
strategies.

A limitation of this study is its
retrospective nature. The EDSS was not
a routine part of medical records and
frequently had to be derived by the
investigator. The majority of the pa-
tients followed at MUSC presented for
first visit well into their disease course
and the EDSS did not represent the

score at the time of diagnosis. There-
fore, the EDSS difference reported here
was calculated for the follow-up period
at MUSC (at least a year for all
patients).

The chart review and data derivation
were not blinded to race, which could
cause observation bias. Our study design
evaluated disease progression as a func-
tion of EDSS difference and did not
control for other important confounders
such as time to disability milestones. The
fact that MUSC is a tertiary care facility
could lead to selection bias. Compliance
with treatment was based on self-report
by the patients and as such prone to
report bias. We also did not use imaging
as another important mean in assessment
of the disease progression.

The majority of the patients were
treated with one of the interferons. This
decision was clinician-dependent and
resulted in not-DMT-agent homoge-
nous population. The sample size of our
study group permitted us from per-
forming further subset analyses among
treatment agents.

However, despite all the disadvan-
tages of this study, we were able to

mimic the previously reported trend in
the AA population. Our results further
support the need for well-designed
prospective studies to better understand
the relationship between ethnicity and
response to DMTs in MS. These topics
could help clinicians to design a more
personalized treatment strategy that
would improve the outcomes of MS in
AA patients.

REFERENCES

1. Cree BAC, Khan O, Bourdette D, et al.

Clinical characteristics of African Americans vs

Caucasian Americans with multiple sclerosis.

Neurology. 2004;63:2039–2045.

2. Kister I, Chamot E, Bacon JH, et al. Rapid

disease course in African Americans with

multiple sclerosis. Neurology. 2010;75:

217–223.

3. Kaufman MD, Johnson SK, Moyer D, Bivens

J, Norton HJ. Severity and Progression Rate in

African American Compared with Whites.

Am J Phys Med Rehabil. 2003;8:582–589.

4. Naismith RT, Trinkaus, Cross AH. Phenotype

and prognosis in African Americans with

multiple sclerosis: a retrospective chart review.

Mult Scler. 2006;12:775–781.

5. Rinker JR, Trinkaus K, Naismith RT, Cross

AH. Higher IgG index found in African

Americans versus Caucasians with multiple

sclerosis. Neurology. 2007;69:68–72.

6. Cree BAC, Al-Sabbagh A, Bennett R, Goodin

D. Response to Interferon Beta-1a Treatment

in African American Multiple Sclerosis Pa-

tients. Arch Neurol. 2005;62:1681–1683.

7. Switzer PK. The incidence of sickle cell trait in

Negroes from the sea-island areas of South

Carolina. South Med J. 1950;43:48–49.

8. Powers B. Black Charlestonians: A Social

History. Fayetteville: The University of Arkan-

sas Press; 1994.

9. Frey WH. Census 2000 Shows Large Black

Return to the South, Reinforcing the Regions

White-Black Demographic Profile. Population

Studies Center, University of Michigan; 2001.

10. Ames FR, Louw S. Multiple sclerosis in

coloured South Africans. J Neurol Neurosurg

Psychiatry. 1977;40:729–735.

11. Ames FR, Bowen RM. First coloured South

African with multiple sclerosis confirmed by

necropsy. J Neurol Neurosurg Psychiatry.

1972;42:731–733.

12. Pos Z, Selleri S, Spivey TL, et al. Genomic

scale analysis of racial impact on response to

INF-alpha. Proc Natl Acad Sci U S A.

2010;2:803–808.

13. Rozenberg L, Haagmans BL, Neuman AU, et

al. Therapeutic response to peg-INF-alpha-

2b and ribavirin in HIV/HCV co-infected

Fig 3. Mann Whitney U test is not significant (P=.462) for difference in median
EDSS difference between CA and AA males

RESPONSE TO DMTS IN AFRICAN AMERICANS - Klineova et al

224 Ethnicity & Disease, Volume 22, Spring 2012



African American and Caucasian patients as a

function of HCV viral kinetics and interfer-

on pharmacodynamics. AIDS. 2009;23:

2439–2450.

14. Buchanan RJ, Martin RA, Zuniga M, Wang S,

Kim M. Nursing home residents with multiple

sclerosis: comparison of African American

residents to White residents at admission.

Mult Scler. 2004;10:660–667.

AUTHOR CONTRIBUTIONS

Design and concept of study: Klineova, Walker

Acquisition of data: Klineova
Data analysis and interpretation: Nicholas
Manuscript draft: Klineova, Nicholas
Statistical expertise: Nicholas
Administrative: Klineova
Supervision: Walker

RESPONSE TO DMTS IN AFRICAN AMERICANS - Klineova et al

Ethnicity & Disease, Volume 22, Spring 2012 225



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


