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Abstract

Epidemiological studies of neuromyelitis
optica (NMO) in Jamaica are lacking. Here we
reviewed the clinical records of 700 patients
undergoing neurological evaluation at the
Kingston Public Hospital, the largest tertiary
institution in Jamaica over a 4 month period.
We investigated the diagnostic utility of
Aquaporin-4 ImmuneglobulinG (AQP4-IgG)
testing in 36 consecutive patients with a diag-
nosis of an inflammatory demyelinating disor-
der (IDD) of the central nervous system
(CNS). Patients were classified into 3 cate-
gories: i) NMO, n=10; ii) multiple sclerosis
(MS), n=14 and iii) unclassified IDD (n=12).
All sera were tested for AQP-IgG status by cell
binding assay (Euroimmun). No MS cases
were positive. Ninety per cent of NMO cases
were positive. Four of 12 patients with unclas-
sified IDD tested positive for AQP4-IgG. AQP4-
IgG seropositivity was associated with a lower
socioeconomic status, higher EDSS (P=0.04)
and lower pulmonary function than the
seronegative cases (P=0.007). Aquaporin-4
autoimmunity may account for a significant
proportion of Jamaican CNS IDDs.

Introduction

Neuromyelitis optica (NMO) is much less
common than multiple sclerosis (MS) with a
worldwide prevalence of 1-2 per 100,000.1 In
the Caribbean basin, where existing data is
sparse, the prevalence of NMO has been stud-
ied in the African-descent population of
Martinique and Cuba,24 where the prevalence
was reported to be 4.2 and 0.52 per 100,000
respectively. Although some information exists
on Afro-Caribbean MS in the United Kingdom,
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similar studies of central nervous system
(CNS) demyelinating conditions in the
English-speaking Caribbean are lacking.
Jamaica, a multi-ethnic predominantly Afro-
Caribbean middle income developing country
is the third most populous anglophone country
in the Americas. In this study, we investigated
the diagnostic utility of Aquaporin-4
ImmuneglobulinG (AQP4-IgG) testing in
Jamaican patients with inflammatory demyeli-
nating disease (IDD). We also compared
demographic (including socioeconomic sta-
tus), clinical and outcome data (Expanded
Disability Status Scale, pulmonary function)
stratified according to disease group and
serostatus.

Materials and Methods

The study was institutional review board
approved. Thirty six consecutive patients with
IDD were identified among 700 patients
undergoing evaluation at the Kingston Public
Hospital (KPH) neurology clinic over a 4
month period and classified into 3 categories:
i) NMO [n=10; Wingerchuk 1999 criteria (9
relapsing/l monophasic)]; ii) MS [n=14;
McDonald 2005 criteria (11 relapsing remit-
ting, 1 secondary and 2 primary progressive)];
iii) unclassified where patients failed to fulfill
either MS or NMO criteria and distinction
from MS and NMO was not possible resulting
in unclear treatment plan (n=12).67 These
unclassified cases included: recurrent optic
neuritis (n=7), longitudinally extensive trans-
verse myelitis (LETM, n=2), single TM with
optic disc pallor (visual acuity/evoked poten-
tials normal), multifocal presentation (n=1),
brainstem CIS with multifocal lesions on MRI
(n=1). All patients were Jamaican nationals.
All were seronegative for human immunodefi-
ciency virus and human T cell lymphotrophic
virus type-1.

AQP4-1gG assay

All serum samples, stored in —70°C freezer,
were tested at Mayo Clinic’s Neuroimmu -
nology Laboratory, Rochester, MN. M1 and M23
transfected HEK-293 cells provided in kit form
by EUROIMMUN (Luebeck Germany) were
used to detect AQP4-specific IgG. Patient sera
(1:10) or control sera were incubated for 30
minutes at room temperature and washed
once for 5 minutes with PBS containing
Tween-20. Cells were then incubated with flu-
orescein-labeled goat anti-human-IgG for 30
minutes at 22°C, washed again with
PBS/Tween, then coverslipped. Specific IgG
binding was confirmed by comparison of bind-
ing to non-transfected HEK293 cells.$
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Outcome measurements

Disability was measured using Kurtzke
Expanded Disability Status Scale (EDSS).9
FEV1 and FVC were measured using a hand-
held turbine spirometer (MicroSpirometer Cat
No: MS01 Micromedical Limited P.O. Box 6
Rochester, Kent, ME1 2AZ, UK).

Statistical analysis

Normally distributed continuous variables
were compared by t-test otherwise Mann-
Whitney or Wilcoxon signed ranks test were
used. Comparisons of the three categories of
patients (MS, NMO and Unclassified) and con-
tinuous variables were further analyzed using
ANOVA. Relationships between categorical
variables were examined by Chi-squared tests.
Linear regression analyses were performed
with FVC or EDSS as outcome variables and
presence of NMO-IgG and transverse myelitis
(both coded as present or absent) and duration
of illness as independent variables. Data were
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analyzed using SPSS (version 12 for
Windows).

Results

Table 1 shows the demographic and clinical
characteristics of the 3 groups of patients.
Nine of 10 NMO patients were seropositive for
AQP4-IgG. Seven (70%) had optic neuritis as
their onset attack and 3 were blind at last fol-
low up. The mean interval between optic neu-
ritis and transverse myelitis was 10.3 months.
Despite a much shorter duration of disease
(2.3 vs 11.7 years) the NMO patients had a
higher mean EDSS (6.5 vs 4.9) compared to
MS patients.? None of the MS patients tested
positive. Of the 12 unclassified patients, 4 test-
ed positive; 2 had recurrent optic neuritis, 1
had LETM and 1 had TM with optic disc pallor.

Using Jamaica’s high Gini Index, a standard
economic measure of income inequality,10 we
found that NMO patients tended to come from
lower socioeconomic households. The monthly
household income for 70% of NMO patients
was less than 25,000 Jamaican Dollars (USD
300). In contrast to NMO, the monthly house-
hold income of 70% of MS patients was greater
than 25,000 Jamaican dollars (USD 300).

AQP4-1gG and lung function

Despite a shorter disease duration and sim-
ilar body mass indices, AQP4-IgG seropositive
patients had worse pulmonary function than
seronegative IDD cases [FEVI, sitting value
(mean 1.75L; SD 0.61 vs mean 2.33L; SD 0.56),
P=0.007].

Brief Report

ently predominated in mixed blacks, whereas
in Cuba it was equally prevalent in the white,
black and mixed populations.23 The duration
of illness for MS was much longer then for
NMO in our study. A multitude of factors may
account for this including the high mortality
rate associated with untreated NMO, socioeco-
nomic factors, selection bias and, recently,
increasing recognition of NMO spectrum dis-
orders.

This study is the first to investigate socioe-
conomic status in patients with neuromyelitis
optica. It utilizes Jamaica’s high Gini Index, a
standard economic measure of income
inequality.l0 NMO patients tended to come
from lower socioeconomic households. Though
our findings are preliminary and based only on
small numbers they have potentially important
pathophysiologic implications. Research from
the French West Indies has suggested that par-
asitic eradication through effects on immune
system tolerance may predispose to MS.2
Conversely, patients from a lower socioeco-
nomic status are more prone to parasitic infes-
tations.11,12 Further research investigating the
potential link between NMO and parasitic
infection may shed light on the etiology of
NMO.

Afro-Caribbean NMO patients in this study
rapidly developed disability (mean EDSS 6.5
over median disease duration of only 2.3

years) which is similar to the Cuba/French WI
experience.4 Comparison to French and Italian
studies supports the argument that Afro-
Caribbean NMO has a worse prognosis than
Caucasian NMO.1214 We also found that the
time interval between onset of optic neuritis
and the development of transverse myelitis or
the reverse appears short compared with other
NMO ethnic groups. This difference may be
genetically based though limited availability
and range of treatment options and delays in
both diagnosis and treatment may be impor-
tant variables.

Patients with IDD seropositive for AQP4-1gG
had worse pulmonary function. Given the more
severe phenotype of NMO in Jamaican
patients and limited intensive care resources,
close attention to preservation of lung function
by earlier diagnosis and initiation of attack
prevention therapies will be important.

None of the patients in this study were
seropositive for HTLV-1 despite its high preva-
lence in Jamaica.l> Delgado et al. have
described a case of a patient with transverse
myelitis who was seropositive for NMO-IgG
antibody and HTLV-1 and postulated that the
immunopathogenesis of NMO may be linked to
HTLV-1 exposure.16 Our findings do not sup-
port this hypothesis. In addition, none of the
NMO cases had a coexisting autoimmune dis-
ease despite the high population prevalence of

Table 1. Clinical and demographic characteristics of 36 consecutive Jamaican inflamma-
tory demyelinating disorder patients subgrouped according to diagnosis.

Age, mean (SD) 35.1 (134) 43.1 (8.6) 36.5 (12.6)
Age at onset, mean (SD) 33.0 (13.1) 30.6 (8.7) 33.8 (11.3)
. . Relapses, mean (SD) 1.6 (1.1) 2.6 (2.7) 0.67 (0.78)
Discussion Duration of disease, years (SD) 23 (12) 763 282D
Jamaica, a multi-ethnic predominantly Afro- Male§ .(%) ) 2 (20.) 3@ 2 (16.7)
Caribbean middle income developing country Ethnicity, blacks (%) 10 (100.0) 8 GT.D) 1 ELD
is the third most populous Anglophone country Firlsltncg?ggﬁlvli’gﬁ)snentatio“ (%) 00y 5 (357) 5 600)
in the Americas. This study expands the geo- G/ (P 3.(30.0) 9 (643) 6 (50.0)
graphic lens and ethnic profile of populations . .
typically depicted in the literature on CNS Montll(l)l}(f)g(;)usehold income, Jamaican currency (%) 5 300 . ) (167
inﬂfimmatory diseast?s. It is. nf)teworthy that 1<0,060-25,000 4 &0:0% 9 ((1 43)) 9 E16:7g
during the study period, a similar number of 95,000-50,000 1(10.0) 2 (143) 2 (16.7)
relapsing NMO and relapsing remitting MS 50,000-100,000 1 (10.0) 1(7.1) 4(33.3)
cases were encountered suggesting that in >100,000 1 (10.0) 8 (57.1)
Jamaica both disorders may occur with similar  Education (%)
frequency. This is in sharp contrast to western Primary 2 (20.0) 1(7.0) 1(8.3)
MS where MS outnumbers NMO by about 100 Secondary 6 (60.0) 5 (35.7) 5 (41.7)
fold. In addition the 33% AQP4-IgG seropositiv- ~ Tertiary 2(20.0) 8 (57.1) 6 (50.0)
ity in the unclassified IDD group adds further  Clinical course (%)
support for a disproportionate representation Remitting - Relapsing 9 (90.0) 11 (78.6) 5 (41.7)
of AQP4 autoimmunity in Afro-Caribbean Primary progressive 0 (0.0) 2(143) 1(83)
IDDs. Our NMO and MS cohorts were demo- Single eyents 1(100) ) 6 (50.0)
graphically similar to other published studies. Expanded Disability Status Scale 6.5 (2.5) 49(22) 3.2 (2.6)**

In our study all NMO patients were Afro-
Caribbean. In Martinique, NMO cases appar-
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NMO, neuromyelitis optica; MS, multiple sclerosis; SD, standard deviation. *Comparison of NMO and MS, P<0.05; **comparison of NMO and
unclassified demyelinating disease, P<0.05. All were seronegative for human immunodeficiency virus and human T cell lymphotrophic virus

type-1.
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systemic lupus erythematous and other
autoimmune diseases in Jamaica.l?

Conclusions

This small clinic based series of Jamaican
IDDs highlights the need for population-based
studies of demyelinating conditions, especially
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