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Abstract
Objective—To investigate the clinical and
demographic characteristics of primary
progressive multiple sclerosis (PPMS) in
Northern Ireland and to establish a database of such patients for genetic and
immunological studies and future therapeutic trials.
Methods—Diagnosis and categorisation
were performed by two neurologists, potential cases being identified from the following sources: neurology outpatient
clinics; neurology inpatients; a review of
hospital discharges; and an ongoing epidemiological study of multiple sclerosis in
Northern Ireland. Only those with a
progressive course from onset and a clear
history of no prior relapses were accepted.
Potential cases were invited for interview
and assessment, the minimal record of
disability (MRD) being established.
Results—One hundred and eleven cases of
PPMS have been identified, 63 women and
48 men (ratio 1.3:1), with a mean age at
onset of 39.5 (SD 11.0) (range 17–66)years,
and mean disease duration of 13.6 (SD
9.3)years. The mean interval between
onset and diagnosis was 4.7 (SD 4.2) years.
Nineteen patients (17.1%) did not satisfy
the requirements for any category in the
Poser criteria. Motor disturbance was the
commonest mode of onset (67.6%) with
visual loss occurring only rarely at onset
(3.6%). Kurtzke EDSS scores were concentrated at the upper end of the scale
with a median of 6.0 and levels of
unemployment and financial dependence
were high.
Conclusions—PPMS in Northern Ireland
has a generally later age at onset, lower
female preponderance, and predominantly motor onset compared with other
subgroups of multiple sclerosis. The delay
to diagnosis reflects the often insidious
onset and the nature of the clinical course
makes application of the Poser criteria
diYcult. Levels of neurological impairment, disability, and handicap as measured by the MRD are high.
(J Neurol Neurosurg Psychiatry 1998;64:451–454)
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There is mounting evidence to suggest that
patients with a primary progressive course of
multiple sclerosis (PPMS) exhibit a distinct
profile in the range of multiple sclerosis and
may even represent a separate disease entity.

The clinical course is typically devoid of the
relapses and remissions characteristic of most
patients with multiple sclerosis. PPMS is
estimated to represent around 10%-20%1 of all
cases although because of diVering definitions
and methods of patient selection, estimates
vary significantly from 9%2 to 26%3 in clinic
based surveys and from 10%4 to 37.4%5 in
population studies, a recent epidemiological
study in Northern Ireland indicating the
proportion of patients with PPMS to be
12.5%.6
Patients with PPMS have been found to have
a very diVerent demographic profile to those
with the relapsing-remitting (RRMS) or secondary progressive (SPMS) forms of the
disease, often shown by an older age of onset
and a lesser female predominance. The commonest mode of presentation has characteristically been seen to be with motor disturbance
rather than with the visual and sensory
symptoms which are the most frequent initial
disturbances in RRMS. The evidence for
heterogeneity in multiple sclerosis does, however, extend beyond the demographic and the
clinical. Brain MRI has shown that whereas
patients with clinically benign multiple sclerosis or SPMS often have extensive abnormalities, patients with PPMS have remarkably few
lesions7 8 and new lesions seen on MRI less
often enhance with gadolinium in PPMS than
in SPMS, despite similar levels of disability and
rates of progression of disease .9 The corollary
that PPMS may be a less inflammatory form of
multiple sclerosis has been supported by a
postmortem evaluation.10 New MR techniques
have suggested that axonal loss plays an important part in the development of the disability
seen in PPMS and perhaps explains the apparent discrepancy between disability and the lack
of lesions seen on both cranial and spinal cord
MRI.11–13 Potential immunological diVerences
between PPMS and the other multiple sclerosis
subgroups have been found14–16 and some studies have also pointed to an immunogenetic heterogeneity with diVering HLA associations.17–19
In view of this emerging distinctive profile of
PPMS, we have sought to investigate the clinical course, demography, degree of impairment,
disability, and handicap in a significant population of such patients in Northern Ireland,
thereby establishing a database for both genetic
and immunological studies and for potential
future therapeutic trials.
Methods
For the purposes of this study we have defined
PPMS as multiple sclerosis which is progressive from the onset with no relapses or
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appropriate investigation to exclude a compressive or intrinsic spinal cord lesion (myelography or MRI) were also excluded. The
minimal record of disability (MRD) including
the expanded disability status scale of Kurtzke
(EDSS),21 functional system (FS) scores, incapacity status scale, (ISS)22 and environmental
status scale (ESS)23 was determined in each
case.
Approval was obtained for the study from the
Queen’s University of Belfast research ethics
committee.
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Figure 1 Age of onset of patients with primary progressive
multiple sclerosis.

remissions, compatible with a recent consensus
definition of this and other subgroups.20 Within
this definition we have allowed for periods of
apparent stability during which little or no progression occurs and we have also accommodated periods of acute worsening associated
with other intercurrent illnesses.
The neurological service in Northern Ireland is provided by a Regional Centre with
inpatient and diagnostic facilities at the Royal
Victoria Hospital in Belfast together with outreach clinics around the country. Potential
cases of PPMS were identified by a consultant
neurologist from those attending neurology
outpatient clinics, neurology inpatients at the
Royal Victoria Hospital, a review of hospital
discharges, and from a prevalence study of
multiple sclerosis undertaken in the Coleraine,
Ballymena, Ballymoney, and Moyle districts of
Northern Ireland. The neurological and medical records of such potential cases were
reviewed and those documented as having a
progressive course from onset without relapses
or remissions were then invited for interview
and assessment.
Assessments took place at a neurology
outpatient clinic, in the patients’ local health
centres, or in their own homes. The assessment
involved interview with regard to relevant
clinical history including date of onset, date of
diagnosis, nature of initial presentation, subsequent clinical course, and family history. Date
of onset was obtained from the patient where
possible, from the medical records if not, and
was defined as the time of the first neurological
symptom that could be attributed to the
disease. The date of diagnosis was obtained
from the medical records. Patients were
questioned specifically and closely about the
possible occurrence of previous relapses.
Where doubt existed or where a transitional
course was suspected, patients were excluded.
Those with insuYcient evidence of dissemination in space and who had not undergone

Results
After exclusion of those with a definite or possible history of relapse, those with a diagnosis
other than multiple sclerosis, and those patients in whom a compressive cord lesion had
not been satisfactorily excluded, we have identified 111 cases of multiple sclerosis with a primary progressive course.
There were 63 women and 48 men giving a
ratio of 1.3:1. The mean age of the group at the
time of assessment was 53.1 (SD 12.4) (range
25–75) years. The mean ages for women and
men were 54.6 (SD 12.0) and 51.0 (SD 12.7)
years respectively. The mean age of onset was
39.5 (SD 11.0) (range 17–66) years. The
figures for women and men were 41.6 (SD
11.2) and 36.7 (SD 10.1) respectively. Figure 1
shows the distribution of patients by age of
onset. The mean disease duration for the whole
group was 13.6 (SD 9.3) years and the mean
interval between onset and diagnosis was 4.7
(SD 4.2) years.
Each patient was assigned where possible to
one of the diagnostic categories of the Poser
criteria24 —namely, clinically definite (CDMS),
laboratory supported definite (LSDMS), clinically probable (CPMS), or laboratory supported probable (LSPMS). Those not satisfying the criteria for any of these categories were
designated as “suspected multiple sclerosis”.
Due to the lack of relapses in PPMS and therefore the absence of a second genuine “attack”,
no patients could be classified as having either
CDMS or LSPMS. Forty one patients (36.9%)
were designated as having LSDMS and 51
were considered to have CPMS (45.9%).
Nineteen patients (17.1%) were classified as
“suspected”. Three of these were excluded
from the classification due to onset of symptoms after the age of 59 years, two otherwise
fulfilling the criteria for LSDMS and one satisfying the criteria for CPMS. Of the remaining
16, seven had oligoclonal bands in the CSF and
one had an abnormal MRI. This left eight
patients with a progressive myelopathy. Compressive and vascular spinal cord lesions had
been ruled out in all and none had a family history of progressive spastic paraparesis. Of these
eight patients, four had CSF analysed for
oligoclonal bands with a negative result and the
remaining four had not been tested.
The symptoms at onset could be established
in all cases. The commonest mode of presentation was with motor disturbance (75 patients;
67.6%), followed by sensory (20 patients;
18.0%), brainstem or cerebellar (12 patients;
10.8%), sphincter disturbance (five patients;
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Figure 2

Kurtzke EDSS scores in the primary progressive multiple sclerosis population.

4.5%), and progressive visual loss (four patients; 3.6%). Five patients (4.5%) had some
other form of disturbance at onset and 10
(9.0%) had more than one of these sets of
symptoms at onset.
Oligoclonal band testing in CSF was positive
in 62 of the 74 patients (83.8%) in whom this
had been undertaken. Eighty seven patients
had measurement of visual and somatosensory
evoked responses, of whom 78 had significant
delay in one or both (89.7%).
Figure 2 shows the Kurtzke EDSS scores
and their distribution, which were again
available in all cases. The skewing of this distribution towards the upper end of the scale is
reflected in the high proportion of patients with
a pyramidal functional system (FS) score>3
(51 patients (45.9%) having a pronounced
paraparesis or hemiparesis (function is diYcult), moderate tetraparisis (function is reduced but can be sustained for short periods),
or monoplegia).
Twenty five of 109 patients (22.9%) had
severe bladder dysfunction (a minimum of
incontinence at least once a day during the
previous week or requiring intermittent catheterisation at least once a day) and 61 of 109
patients (56.0%) described significant sexual
problems attributable to their multiple sclerosis
whereas just eight of 109 (7.3%) were judged
to have moderate cognitive impairment or
worse. Of these, four had presented with a
myelopathy, three with a brain syndrome, and
one with urinary disturbance. Sixteen of 110
patients (14.5%) were in employment and
103/110 (93.6%) were in receipt of at least
some external financial support.
Discussion
This study of PPMS in Northern Ireland
serves to reinforce the distinctive nature of this
subgroup in the range of multiple sclerosis.
Although a female predominance exists, the
ratio at 1.3:1 is considerably less than that
found in population based studies in Northern
Ireland and elsewhere. Similar findings in
PPMS have been found by others5 25 although
it has not been a universal experience.26 27 The
mean age at onset was relatively advanced at

39.5 years. This is in line with previous data, in
which mean age at onset has been reported as
43 by Shepherd,28 37.3 by Confavreux et al,29
and 37.5 by Minderhoud et al5 whereas the
corresponding figures for relapsing-remitting
cases were 31, 29.2, and 28.8 years respectively. This older age at onset is also compatible
with the results of Noseworthy et al26 who discovered that a primary progressive course is the
commonest subgroup in patients whose first
manifestations of multiple sclerosis are after
the age of 50 and is reflected in the data of Leibowitz et al30 and Cazzullo et al,31 who found
that 57% and 49% respectively of those with
onset after age 40 had a primary progressive
course. Further, Weinshenker et al have shown
that with each passing decade, there is a steadily increasing proportion of patients with
progressive disease from onset.32
The relatively long mean delay between
onset of symptoms and actual diagnosis at
almost five years reflects the inherent delays in
a patient attending a general practitioner and
the further interval between referral and
assessment by a neurologist but is also indicative of the often insidious onset and slow
progression of many cases.
The diYculty of applying the Poser criteria
to PPMS is emphasised by this study. The
definition of “attacks” in the criteria and the
absence of such repeated episodes in the course
of PPMS eVectively excludes these patients
from two of the Poser categories—CDMS and
LSPMS. Most patients can, however, be accomodated within one of the other Poser categories (82.9%) although a few (three in this
instance) who might have done so are excluded
due to age of onset over age 59, again reflecting
the generally later age of onset of the group as
a whole.
Over two thirds of our patients presented
with a motor disturbance at onset, broadly
agreeing with others who have found that a
considerable proportion of patients with
PPMS have a monosymptomatic myelopathy.
Minderhoud et al5 found that 61.1% of patients
with PPMS had pyramidal signs and symptoms
at onset whereas only 19.1% of a remittent
group did so. Similarly in the study of Larsen et
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al,27 79.4% of patients with PPMS had motor
weakness at onset, whereas only 16.5% of
patients with relapsing-remitting or secondary
progressive disease presented likewise. Conversely, presentation with optic neuritis tends
to be rare in PPMS,5 27 32 as in our study, but
common in relapsing-remitting multiple sclerosis. Progressive visual loss should not however exclude a diagnosis of PPMS having
previously been described as the presenting
feature of multiple sclerosis.33
The Kurtzke EDSS, because it is not an
ordinal scale with similar rates of progression
through all points and due to its overreliance
on ambulatory ability, tends to produce a
bimodal distribution when applied to clinic or
population surveys involving the full clinical
range of multiple sclerosis. In this study of
PPMS alone a more skewed distribution results
with two thirds of patients (74/111) having
EDSS scores of 6.0–7.5. The progressive paraparesis of many patients which is responsible
for this, is shown by the large proportion of
patients having a high pyramidal FS score
(45.9%). This degree of neurological impairment with a median EDSS of 6.0 doubtless
contributes to the high levels of unemployment
(85.55) and financial dependence (93.6%)
seen in the group. By contrast, the low level of
significant cognitive impairment which is in
line with the findings of other groups,34 35 is
likely to be explained by the lower cerebral
lesion load in PPMS as has been shown by
MRI.
The method of ascertainment used in this
study, with direct patient interview, employment of two neurologists, and application of a
strict definition of PPMS excluding those with
a possible transitional course36 has led to the
recruitment of a relatively “pure” PPMS population. Certainly the resulting data are distinct
from those accruing from recent epidemiological studies across the whole multiple sclerosis
population in Northern Ireland, while being
broadly in line with the results of others investigating this particular subgroup of patients
with multiple sclerosis. The group is one of the
largest so described and we trust that it will
provide a valuable asset in the investigation of
the genetic and immunological basis of multiple sclerosis. Perhaps more importantly, we
also wish that with the advent of several new
immunotherapeutic strategies in the management of multiple sclerosis, this group of
patients may be oVered some renewed hope
with their inclusion in future therapeutic trials.
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