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Abstract

Objective—To identify the main clinical and epidemiological features of ALS in a large cohort
of African American (AA) patients and compare them to Caucasian (CA) patients in a clinic-based
population.

Methods—We retrospectively identified 207 patients who were diagnosed with ALS based on
the revised El Escorial criteria (60 AA and 147 CA subjects). Patients were seen in the
Neuromuscular Division at the University Medical Center. We compared epidemiological and
clinical features of these two groups, focusing on age of onset and diagnosis, clinical presentation
and survival.

Results—AA patients had a significantly younger age of disease onset (55 years v. 61 for CA,
p=0.011) and were diagnosed at an earlier age (56 v. 62, p=0.012). In younger ALS patients (<45
years old), there was a significant difference in gender frequency, with females predominating in
the AA population and males in the CA population (p = 0.025). In a multivariable Cox
proportional hazard model, survival rates were not different between the groups. In both groups,
survival significantly increased with younger age.

Conclusion—AA patients presented at an earlier age, but there was no difference in survival
compared to CA patients. A gender reversal occurred in younger ALS patients, with AA patients
more likely to be female and CA patients more likely to be male.

Search Terms
motor neuron disease; race; phenotype; gender effect

Introduction

Amyotrophic lateral sclerosis (ALS) is a relentless and fatal disease characterized by
progressive weakness, muscle wasting, and spasticity (1). Epidemiologic studies addressing
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disease variations between African American (AA) and Caucasian (CA) patients with ALS
have been limited (2, 3). Some population-based studies suggest lower mortality rates and a
decreased incidence among AA, but provide little insight into disease features and survival,
indicating a need for further study (3-5). Systematic study of ALS in AA patients is
hampered by lower population numbers, possibly a lower incidence, and/or a decreased
access to health care (5, 6). The aim of this study was to compare the main clinical and
epidemiological features of ALS in AA versus CA patients in a large clinic-based
population.

We identified 236 consecutive patients from September, 1998 to July, 2011 who were
diagnosed with ALS based on revised El Escorial criteria. This database includes patients
from the UAB-served county hospital which provides free medical care to the uninsured.
The study was approved by the UAB Institutional Review Board with a waiver of consent.
Complete clinical records were available on 207 (88%) patients: 60 AAs and 147 CAs. Of
the excluded records (due to incomplete clinical information), 22% were AA and 78% CA.
The Age of death was confirmed with the Social Security Death Index. Patients were
stratified into three age groups (at the time of diagnosis) based on a prior study (7): <44, 45—
64 and = 65 years old. Continuous variables were assessed using t-tests and categorical
using chi-square tests. The multivariable Cox proportional hazard model was used to assess
the risk of mortality by subgroup and Kaplan-Meier survival curves were used to compare
resulting survival (SAS version 9.2). Gender frequency by age group was assessed using the
chi-squared test. Patients were classified into two groups: predominant upper motor neuron
(p-UMN) ALS and classic ALS based on criteria established elsewhere (8). Briefly, patients
in the p-UMN group presented with prominent pyramidal signs but with definite signs of
lower motor neuron impairment from onset of disease. Classic ALS was defined by
presentation of mainly lower motor neuron signs with slight to moderate UMN signs, and
was subdivided into site of onset (spinal versus bulbar).

Sixty patients were AA (29.0%) and 147 (71%) were CA (table 1). The percent of AA in our
study matched closely that of the AA population in Alabama based on the national census
bureau (26.2%; http://2010.census.gov/2010census/data/). AA patients were significantly
younger than CA patients at age of onset (55 v. 61 years, p=0.011) and diagnosis (56 v. 62
years, p=0.012). There was no significant difference in the interval from symptom onset to
diagnosis (AAs, 19 months; CAs, 16 months, p= 0.515). After stratifying patients by age,
the majority of young CA patients (< 45 y) were male (5.8 to 1) consistent with prior reports
(8, 9). In AA patients, the ratio was reversed with females exceeding males (1 to 0.8). This
gender reversal was statistically significant (o= 0.025). We found no significant differences
in clinical features, including bulbar versus spinal presentation or classic versus
predominantly upper motor neuron (p-UMN) ALS in any age group. The overall frequency
of bulbar presentation (26%) and its low occurrence in young patients (11%) is consistent
with prior report (9, 10). A p-UMN presentation occurred in 37% of patients in the younger
group (table 1), with all being male in the CA group and 33% female in the AA group (data
not shown).

We next compared survival rates (table 2 and Figure 1). As of July, 2012, 78% of the AA
cohort and 86% of the CA cohort had died. The difference in overall median survival was
not significantly different (AA group, 22 months vs. CA group, 19 months; hazard ratio =
0.79, and 0.91 after adjusting for age). Kaplan-Meier survival curves are presented in Figure
1. In both ethnicities, younger patients had significantly prolonged survival. For AA
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patients, median survival for the <45 year old group was 80 months compared to 32 months
in the 45-64 year old group (hazard ratio = 0.34, p= 0.002)) and 13 months in the = 65 year
old group (hazard ratio = 0.21, p=0.011). Survival in the 45-64 year age group was
prolonged compared to the = 65 group, and close to significance (p = 0.119). CA patients
followed a similar pattern with the <45 year age group having a median survival of 64
months compared to the 45-64 year age group (29 months, hazard ratio = 0.21) and the = 65
year age group (11 months, hazard ratio = 0.49). The 45-64 year age group had significantly
prolonged survival compared to the = 65 year group (hazard ratio = 0.45, p=0.001). There
was no difference in survival between AAs and CAs within each of the age groups.

Discussion

A high density of AAs in Alabama (26.2% of the population) provided a unique opportunity
to study epidemiological features of a large cohort of AA with ALS. Additionally, free
access to neurological care reduced potential patient selection bias. Indeed, we were
reassured that the proportion of AAs in our database was similar to that of the population in
Alabama, albeit the study was not designed to assess incidence. From our findings, four
noteworthy observations emerged. First, gender ratios were inverted in the younger AA
patients, with females slightly exceeding males in the <45 year old group. Although
epidemiological studies indicate a trend toward gender equalization in older patients, the
young ALS population remains predominately male as seen with the CA cohort here (9, 10).
Several studies concluded that African or AA males have a higher incidence of ALS, but did
not stratify by age and may have had gender-biased referral patterns (11, 12). Gender
inversion in black patients was observed in a population-based study of ALS patients in
Cuba, although the study was based on mortality rates derived from government records
(13). Our finding could be explained by a reduced susceptibility of young AA males or CA
females versus a greater vulnerability to the disease in AA females or CA males. The gender
ratio in the AA group more closely matched the overall ratio, suggesting that the differential
susceptibility resided in the CA group. Others have commented that the male predominance
in young ALS patients likely reflects a genetic influence (8, 9). Alternatively, differential
referral patterns could have made the AA group more representative than the CA group. The
second observation is the younger age of presentation in AA patients. This finding is likely
related to the overrepresentation of patients in the <45 age range (23% for the AA cohort
versus 9% for the CA cohort). Population and clinic based studies have suggested an earlier
onset of ALS in patients from Africa or of African descent (2, 9, 11, 14). The younger age of
AA patients in our study may reflect a confluence of genetic, socioeconomic factors, and/or
environmental exposures. Third, there was no significant difference in survival overall or
when stratified by age. Several studies from Africa have suggested a better prognosis in
patients of African descent (11, 14) whereas other studies, performed in other countries
using different methodologies, have shown no differences (13, 15). One of those latter
studies, however, did find decreased mortality rates in patients with mixed ancestry (13). In
AA patients, Lee et al. reported a trend toward improved survival but it was not statistically
significant (6). That study had smaller numbers of AAs and did not stratify by age. We
found that the survival advantage of being young occurred in AA patients equivalent to that
of CA patients. Within the AA group, a survival advantage was seen in the 45-64 year AA
group (compared to the >65 group) although not statistically significant. This could be
related to lower sample size, or other factors such as comorbidities, motivation or
compliance with treatment. One study, for example, showed that AA patients had
significantly higher odds of undergoing emergency placement of a gastrostomy tube,
suggesting less insight, understanding, or guidance regarding disease course (16). The final
observation was the similarity of clinical features, including region of onset, subtype, and
time to diagnosis. Since these features directly influence disease outcome (1), the
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phenotypic similarity supports our observation that AA and CA patients had equivalent
survival rates.

Some limitations of our study should be noted. Differences in methodologies of
retrospective analyses and population-based studies, combined with the rareness of the
disease, can produce disparate findings and preclude overarching conclusions. As in our
study, clinical populations of tertiary referral centers may have selection biases acting on the
races differentially. Despite the density of AAs in Alabama, the catchment of a single
institution remains relatively small. A national registry can mitigate against these limitations
(10), but until that is initiated and matured (which will take years), studies such as ours
provide important clues to racial differences in the onset and course of the disease.
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Figure 1.

Comparison of Kaplan-Meier survival curves between African American (AA) and
Caucasian (CA) ALS patients. (A) Overall survival from time of diagnosis; (B) survival by
age group (<45, 45-64, and = 65 years old) from time of diagnosis.
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Table 1

Demographic and clinical features of ALS patients

AA CA Overall P Value?
Total sample (%) 60 (29%) 147 (71%) 207
Mean age of onset, y (95% CI) 55(51,59) 61(59,63) 59(57,61) 0.011

Mean age at diagnosis, y (95% Cl) 56 (53,60) 62 (60, 64) 60 (59,62) 0.012
Onset to diagnosis, m (95% CI) 19 (10,27) 16(13,18) 17(14,19) 0.515
Male: female (n)

<45y 0.8:1(14) 55:1(13) 1.7:1(27) 0.025
451064y 1.8:1(25) 1.2:1(68) 1.2:1(93)  0.282
265y 0.9:1(21) 0.9:1(66) 0.9:1(87) 0.945
Overall 1.1:1 1.2:1 1.1:1

Region of onset (%)

Bulbar 13 (22%)  41(28%) 54 (26%)  0.388
Spinal 47 (78%) 106 (72%) 153 (74%)
Upper limb only 27 (45%) 54 (37%) 81 (39%)
Lower limb only 16 (27%) 47 (32%) 63 (30%)
Bulbar < 45 y0 1 (7%) 2 (15%) 3 (11%)
Clinical type (%)
p-UMN 15 (25%) 48 (33%) 63 (30%)  0.320
Classic 45 (75%) 99 (67%) 144 (70%)
P-UMN <45 yb 6@3w)b  4B1%)  10(37%)

Abbreviations: AA = African American; CA = Caucasian; y = years; Cl = confidence interval; m = months; p-UMN = predominant upper motor
neuron.

aComparison between AA and CA.

b
Data are expressed as a percentage of the <45 y group.
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