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GUEST EDITORIAL

Multiple Sclerosis

A COMPENDIUM OF PRESENT KNOWLEDGE
Basil Grogono, MB, BS, FRCS

Guest Editor

Multiple Sclerosis (MS) is one of the most distressing and common disorders. It affects young healthy
adults between the ages of 20 to 40 in unpredictable and highly variable ways. A young woman may
suddenly notice defective eyesight, a young man notes tingling and weakness or incoordination of his
limbs, Alterations and difficulties in control of micturition or transient paralysis herald further
distressing symptoms such as slurred speech or unexpected changes in mood.

Often the diagnosis is delayed and prognosis doubtful. Sometimes the initial symptoms clear up and
there are no more developments for years. In other instances, there is a rapid progress of neurological
S)"I'I'Ipf()]'l‘l.‘i I(fi‘ldil'lg to extensive pal‘t’.sis or l'.'{)l'l]p]l‘_‘l('_‘ pﬂ]"dl}'sis.

Mostauthorities agree that the disease is common in northern climates, and a data base on incidence
in Canada has now been established. Despite many years of research, the disease remains an enigma.
Unlike tuberculosis, poliomyelitis and smallpox, where specific therapy or immunization has had a
dramatic impact, there is no such remedy or prevention for sufferers of MS. Fortunately in Canada and
the United States, the Multiple Sclerosis Society is very active in combatting the impact of the disease
and in establishing active research programs.

Thisissue endeavors to present some examples of the excellent research in progress, gives some idea
of the significance and future application of the recent findings from different centers.

Incidence and Diagnosis

Professor D.W. Paty, from the University of British Columbia, has become a leading authority on
Magnetic Resonance Imaging (MRI) of the nervous system in multiple sclerosis. Somewhat surprising
is his finding that there are significant changes detectable in the patients with the disease, which vary
in size and distribution. Some lesions are asymptomatic, others variable. Using MRI in patients with
multiple sclerosis and in their relatives, may be a tremendous help in the understanding of the disease
process and in monitoring the response to treatment.
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Professor B. Ziola, from the University of Saskatch-
ewan, presents an excellent paper on T-cell response in
multiple sclerosis. To the uninitiated, the numerous
abbreviations of medical terms seem almost difficult to
comprehend. However, with the assistance of the dia-
gramsitis hoped that family practitioners, specialists and
patients will be able to comprehend the significance of
his excellent paper.

Professor George Ebers, for the Multiple Sclerosis
Clinic at the University Hospital, London, Ontario, is a
recognized authority on genetic factors in multiple scle-
rosis. His paper discusses the influence of environmental
factors, geographic distribution and the influence of
genetic factors in the incidence of the disease, paying
particular attention to the study of twins. The topic is
complex, being that the studies seem to show that there
is a polygenetic background on which environmental
factors play.

Dr. T.]. Murray has an international reputation. As
Dean of Dalhousie Medical School, not only does he
direct the Nova Scotia Multiple Sclerosis Research Unit
but he has been chairman of the Medical Advisory Board
of the Federation of Multiple Sclerosis. This Federation

publishes numerous articles and coordinates a wide
variety of research. Dr. Murray’s beautifully graphic de-
scription of a young man’s struggle with multiple sclero-
sis highlights the progressive process of the disease arvhis
brave attempts to deal with his ever changing situation.

Dr. R.L. Kirby has extensive experience in many as-
pects of rehabilitation. His contribution to wheelchair
patientswith multiple sclerosis shows real understanding
of the problems of ensuring that the wheelchair or device
is what the disabled person really needs.

Paul Gouett has been a victim of multiple sclerosis for
many years, As a young biochemist, he became suddenly
paralyzed. At first he could continue to use his upper
limbs but gradually he lost their use and retained func-
tion only of his neck and cranial muscles. His brain and
indomitable spiritremain. His contribution, typed on his
home computer, is a superb example of concise, in-
formative and impressive writing.

The Multiple Sclerosis Society of Nova Scotia is an
active and enthusiastic organization. It is hoped that
some of the dreams of those with multiple sclerosis will be
answered by the assiduous work so many people are
devoting to the study of this disease. O

The Editorial Board Members wish to express our
thanks to our Guest Editor, Dr. Basil Grogono for his
efforts in making this issue on Multiple Sclerosis possible.

Multiple Sclerosis Society of Canada
ATLANTIC DIVISION

Established in 1974, the Atlantic Division of the Multi-
ple Sclerosis Society of Canada serves the four provinces
of Atlantic Canada. A non-profit health organization, the
Atlantic Division is managed by a volunteer Board of
Directors from across the Atlantic region. The mandate
of the Society is to fund research into the cause and cure
of MS, to provide services to individuals with MS and their
families, and to promote public awareness of MS.

The Atlantic Division is involved in the provision of
many programs and services such as:

® Education and information dissemination through
library and video loan, pamphlets, MS Atlantic newslet-
ter, presentations, and an annual Conference;

® Support services for individuals with MS and their
families through self-help, spousal support, and one to
one Sllpp(]l'[ gmups;

* Equipmentand Special Assistance Programs provid-
ing equipment and funding for individuals with MS who
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are unable to get support from other community
resources;

The Society has 23 chapters and units throughout New
Brunswick, Nova Scotia, Prince Edward Island, and New-
foundland, These individual chapters and units sustain
heir own recreational and support programs and meet
on a regular basis throughout the year.

Each chapter and unit is actively involved in the
fundraising and public awareness activities of the Atlan-
tic Division. fundraising campaigns include the Carna-
tion and Residential Campaigns, which fall under the
umbrella awareness campaign entitled “May is Multiple
Sclerosis Awareness Month™.

The Society has a budget of $700,000 and besides
providing service for individuals and families of Multiple
Sclerosis, they donated $233,000 to Research Fund.

There are approximately 50,000 Canadians with Mul-
tiple Sclerosis, a ratio of 1.8:1 for women aged 20 to 40.
Canada has the highest prevalence in the world. a
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Correspondence

To the Editor:
ON BEING WRITTEN OFF

In 1992, for the first time in 30 years, my name will not
appear in a medical register. My thoughts on this change
follows. )

I glanced at the letter from the Medical Board of Nova
Scotia and hastily tucked it back in the envelope. It was
too depressing to face now. I would read it when I was
alone and could let the tears flow without having to
explain them.

Two weeks passed before I found the courage to re-
read the letter. The Board was eliminating the *Retired
List”from the N.S. Medical Register. To practise, one had
to pay a licensing fee. That sounded reasonable enough.
I would never practise again, and needn 't pay the fee.
Whywas I so upsetabout being written off? What were the
implications of not being listed in the Medical Register?

How would colleagues get hold of me if I weren't listed
in the directory? (Be logical now; how many doctorsneed
to get hold of me?) What if I wanted to prove my
credentials? 1 tried to think why this might be necessary.
The bit of teaching I do for Dalhousie Family Medicine
could continue without registration, but what if a medi-
cal journal accepted an article and wanted to confirm my
professional status?

Would my membership in the N.S. Medical Society
continue or would they be retiring me? Would I be
knocked off the mailing lists? Would I still get the N.S.
Medical and CMA Journals? The Board’s Newsletter and
directory? “Junk” journals? The newsletters and free
journals that are a nuisance in an office can keep a
housebound physician in touch with her profession.

I was manufacturing arguments for being listed, and |
knew it. I called the Medical Board to clarify the ruling
and put my mind at ease. Dr. Steele answered my ques-
tions kindly, with the understanding of a wise doctor
reassuring an overly anxious patient. Others had reacted
similarly to the notice. “Will I still be a doctor?” someone
had asked. I chuckled, not at his misgivings, but at my
own. I could adjust to this as I had to the other stages of
surrendering my practice.

The process had started in Montreal 10 years ago. “I'm
going home. Cancel my appointments for two days,”
said to my secretary, reluctantly admitting that [ was sick.
I had not been ill for years.

I neverreturned to practice. Later, in hospital, I fought
the spectre of long-term disability. Another doctor moved
into my office. I phoned the McGill personnel officer. *I
hate to retire,” I said, “it's bad enough to be sick without
being unemplovedaswel] "“Butyou're not retiring, " she
comforted, “you're resigning.” When co-workers broughl
me a farewell gift, the card said “On Your Retirement.” |
was so choked up I could hardly thank them. I wasn't
ready to retire at 53.
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When I moved to Halifax, my doctor was still holding
out some hope of recovery, so I registered with the
Medical Board of N.S. Recovery never came. I moved to
the retired list, studying it to find other retirees my agg.
They had all graduated much earlier. Wasn't there a
better word than “retired™? I hadn’t quit early because I
was lazy; I was disabled.

As my armchair activities increased, I wrote, face-
tiously, “retired but retreading.” Retreading didn’t get
me back on the road. After several of my articles were
published, I became inured to seeing “retired” after my
name. I accepted my state until the Medical Board
decided to retire the retirees.

Sick, resigned, unemployed, disabled, retired, and
now retired from retirement — written off, forgotten.
Forgotten? So that was the fear that was causing all my
anxiety. Fear, once identified, can be faced. The solution
isuptome. L have atelephone, avoice,apen,acomputer,
and an on-going interest in medicine.

Dear colleagues, you won't find my name in the regis-
ter, but don’t write me off. Keep in touch, for you'll
continue to hear from me.

Yours truly,

Anna Mary Burditt, M.D., CCFP, FCFP, Retired
1200 Tower Rd., Apt. 606

Halifax, N.S. B3H 4K6 0
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Magnetic Resonance Imaging in the Evaluation
of Patients with Multiple Sclerosis

Donald W. Paty,* MD, FRCPC

Vancouver, B.C.

Diagnostically abnormal magnetic resonance imaging
(MRI) head scans can be seen in about 90% of patients
with clinically definite MS (CDMS).! (See Figure 1). In
addition, serialimaging of individual patients often shows
the asymptomatic accumulation of new lesions, lesion
enlargement, and striking changes in the blood brain
barrier (BBB) with time. This MRI detected disease
activity provides an objective measure of disease that is
partiallyindependent of changes in clinical neurological
function.” Serial and quantitative MRI studies thus pro-
vide objective supportive datafor clinically documented
stabilization or improvement of function.

Figure 1

This Figure illustrates multiple lesions on a T2 weighted scan above the
level of the ventricles. The MS lesions are the white areas. Note that any
of these lesions could be temporary, so one single scan does not allow
the determination of exactly which lesions are chronic and which
lesionsare acute, Gadolinium enhancement many times will distinguish
:n\l ween acute lesions and chronic ones by showing a leaky blood brain
darrier.

“Professor and Head, Division of Neurology, The University of British
Lolumbia, Vancouver,

Correspondence; Dr. Donald W. Paty, 222-2775 Heather Street, Van-
couver, BC V5Z 3J5

'HE NOVA SCOTIA MEDICAL JOURNAL

However at this time, MRI cannot determine the pa-
thology of individual lesions reliably. The appearance of
MRI lesions seen on coronal MRI slices in patients with
MS is very reminiscent of the classical appearance of
periventricular demyelination seen at autopsy. Stewart
and her colleagues’ and Ormerod ¢t al' have carried out
correlation studies between pathology and the MRI im-
age on formalin fixed MS brains. Their analysis showed
good concordance between the areas of abnormality on
the MR images and the histopathology. They concluded
that the abnormalities seen on the MRI scan originated
from chronic plaques of MS. Stewart found also that the
MRI scan underestimated the degree of abnormality.
Newcombe and colleagues have completed an MRI cor-
relation study on 17 MS cases using unfixed brain mate-
rial.” In contrast to Stewart's findings, Newcombe found
the MRI abnormalities to be more extensive than the
actual plaque areas, suggesting, to them, that edema in
otherwise normal appearing white matter contributed
significantly to the MRI findings.

MRI AS AN AID IN DIAGNOSIS

The mainstay of the diagnosis of MS is the clinical
evaluation. No single clinical or laboratory finding is
diagnostic. A number of diseases (both old and newly
recognized) can have features that suggest MS, and the
clinician must be very wary of making the diagnosis
unless these disorders can be clearly excluded. The
diagnosis of MS depends upon the ability of the physician
to determine that white matter lesions are disseminated
in both time and space and cannot be explained on
another basis. Schumacher and his colleagues gave an
excellent explanation of this principle which has served
for many years as the standard diagnostic guide for MS."
In addition to showing dissemination of white matter
lesions in time and space, the physician must take into
consideration that the risk for MS is high in young adults;
in women; in those of Northern European caucasian
descent; in persons who spend their childhood years in
temperate latitudes; and in first degree relatives of pa-
tients who are known to have MS.

The last 15 years have seen considerable improvement
in making the diagnosis of MS both earlier and more
accurately. A number of procedures have been devel-
oped which detect either immunological evidence for
CNS inflammation, such as CSF electrophoresis for
oligoclonal banding (OB), or help in the detection of
clinically asymptomatic lesions disseminated in space
such as evoked potentials (EP), computed tomography
(CT) and MRI. At UBC, we did a prospective study of 200
patients with clinically suspected MS.” The patient sam-
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pleincluded 52 patientswith chronic progressive myelopathy
(CPM), and 38 patients with optic neuritis (ON). All
patients were entered into a prospective evaluation pro-
tocol using EP, MRI, CT, and CSF evaluation for OB.

Using conservative criteria for interpreting the MRI, it
was determined that MRI was the best procedure for
demonstrating asymptomatic dissemination in space.
Follow-up studies on the same cohort have shown that
abnormalities on the MRI or the presence of OB were
very strong predictors for the development of CDMS." It
isinteresting to note thatabnormal EP, suggesting asymp-
tomatic dissemination in space, could be helpful in
making a diagnosis of laboratory supported definite MS
(LSDMS).” However, the EP usually did not contribute
anything diagnostically if an MRI was available. MRI was
twice as sensitive for detecting asymptomatic dissemina-
tion in space as were the EP.

A tendency has developed for overenthusiastic inter-
pretation of MRI findings for the diagnosis of MS." MRI
abnormalities must be considered in an appropriate
clinical perspective. For example, itis difficult to use MRI
when evaluating patients over the age of 50, because of
the frequency of non-specific findings that occur with
increasing age. In addition, MRI cannot distinguish be-
tween various tissue characteristics such as edema,
infarction, inflammation, or demyelination. In the fu-
ture, various MR techniques, including MR spectroscopy
will help in the identification of specific tissue abnormali-
ties. Now however, in spite of these problems, MRI
evidence for dissemination in space, when interpreted
conservatively, taking into consideration the clinical pre-
sentation and results from other studies, can be used as
strong evidence for the diagnosis of MS, particularly in
patients under the age of 50.

MRI IN THE EVALUATION OF DISEASE ACTIVITY

Clinical severity, as measured by the EDSS is deter-
mined toagreat extent by the location of lesions."' Spinal
cord lesions are much more important than others in
determining motor disability. However, most MRI stud-
ies in MS have imaged the head and not the spinal cord.
However in head scans, MRI gives a reasonably accurate
measure of the extent of the disease process .

MRI is being used more and more in the assessment of
therapeutic trials. In a prospective evaluation of 100
patients, during a placebo controlled therapeutic trial of
alpha lymphoblastoid interferon, 80 of the subjects had
quantitative MRI evaluations at entry, at 6 months, and at
2 years.” An MRI quantitation technique was used to
analyze the MRI changes that occurred over time. The
changes in the “burden of MS” ranged from -70% to
+221% over 2 years. (The mean change in extent was
+21%). The results were disappointing in that no signifi-
cant difference was seen between the treated and pla-
cebo groups of patients, in either the clinical or MRI
measurements. However, this experience hasshown that
a quantitative measure of disease burden by MRI can
contribute important information to the assessment of
outcome in MS clinical trials.
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Early experience with intermittent MRI scans showed
that chronic lesions could be seen to increase in size and
asymptomatic lesions could be seen to come and go.""
It quickly became apparent that disease activity, as méa-
sured by MRI, could be quite dynamic and was often
subclinical. Therefore, systematic serial studies combin-
ing frequent neurological and MRI examinations were
done.

Three MRI natural history studies have been com-
pleted at UBC. Frequent (biweekly or monthly) carefully
repositioned MRI scans were performed over 5 to 6
months duration. MRI activity events were defined as
follows:

a) new lesions were those that had never been seen
before and developed in previously normal areas of
white matter.

b

—

reappearing lesions were those which reappeared at
the same site from which an earlier lesion had
disappeared.

c) increasing size (enlarging) lesions were those that in-
creased in size from a previously seen stable appear-
ance. Significant enlargement was measured as ap-
proximately a change of more than 70% in small
(< lem)lesions or a change as little as 10%, which

was usually obvious, in larger lesions.

Any of the above changes was considered to be signs of
increasing disease activity. However, if a lesion enlarged
continuously in repeated scans, for the purpose of these
studies, it was counted as only one disease activity event.

In the 3 studies done a total of 24 patients were
assessed.'™™'7 (See Table I). Most of the MRI changes
seen were asymptomatic. The rate of appearance of new
MRI lesions was 5 to 10 times the rate of clinical evidence
of activity.

TABLE I

THREE SERIAL STUDIES DONE AT UBC

Rate OF
Rate* Of  Rate Of Active  Rate Of
Study Ref No. Relapse Clinical NewMRI MRI Active
No. No. Pis Category Relapses  Lesions Lesions  Scans®*
| 7 RR 1.4 49 7.7 4.9
(R RR 0.4 2.0 3.1 2.6
L RP 0.0 6.25 21.5 125
# No./patient/ year
RR Relapsing Remitting
RP Relapsing Progressive (chronic progressive after a relapsing
start)
8

An active scan isany scan in which there is a new or enlarging
lesion. A continuously enlarging lesion (new or otherwise) is
only counted as one activity event. For example, if a new
lesion continues to enlarge over 3 or 4 scans before it begins
to fade, it is only counted as one activity event on the scan in
which it was first seen.

This table is based on Table 1in the chapter Outcome Measures by DW
Paty, E Willoughby and | Whitaker in Treatment of Multiple Sclerosts by RA
Rudick and DE Goodkin. Berlin: Springer-Verlag, 1992,
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Other MRI serial studies have been reported, some
using gadolinium (Gd)."*1###122 (See Table II) Up to
00% of new MRI lesions enhanced with Gd, and occa-
sionally an enhancing area was seen before the standard
MRI lesion was seen." Spinal cord imaging added about
9(% to the activity rate seen using head scans alone.”

TABLE II
OTHER SERIAL MRI STUDIES

Senior Ref Type OF  Activity

Author No. Year Patient Rate Comments
Clin+ MRI*

Miller 24 1988 RR MRI activity higher than
clinical. All new MRI lesions
enhanced

Kermode 25 1990 RR Gd enhancement can pre-
cede standard MRI lesion

Bastianello 26 1990 Mixed All new lesions enhanced

Wiebe 27 1990 Mixed Spinal MRI of limited value
since it increased the yield
of activity by only 10%

Tanton 19 1990 RR Grweekly MRI's used to moni-
toratreatment trial with Beta
Interferon. MRI activity rate
twice the clinical rate

Harris 28 1990 RR MRI activity greater than
clinical

Thompson 29 1991 *CP Pattern differs from RR and
RP. These primary CP pa-
tients have a low number of
small non-enhancing new
lesions

Smith 30 1991 RR Continuation of Harris
study. Lesion activity comes
in “bursts”

RR Relapsing and remitting

RP Relapsing progressive (chronic progressive after arelapsing

start)

Relapses per patient per year

Active scans per patient per vear

Primary chronic progressive (progressive from outset with-
out relapses)

*

Cp

This table is based on Table 4, Outcome Measures, by DW Pary, E
Willoughby and ] Whitaker, in Treatment of Multiple Sclerosis by RA
Rudick and DE Goodkin, Berlin: Springer-Verlag, 1992

Ihompson and his colleagues found that primary
chronic progressive (I°CP) MS patients had the lowest
rale of development of new lesions, very few of which
were enhancing, suggesting a fundamental difference
between relapsing MS and I°CPMS.*

Unfortunately the rate of MRI activity varies consider-
ably over time even in the same patient. A given patient
can be active over a 3-month period of time and then be
totally inactive over the next 2 or 3 months. Unfortu-
nately, such variability means that a “run in” period of
stanning prior to the start of a clinical study does not
predict the subsequent MRI activity that will be seen in
that individual patient.
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At UBC we are currently using MRI assessment of
disease activity in a therapeutic trial by scanning patients
once every 6 weeks. We have seen an MRI activity rate of
3.0 active MRI scans per patient per year that is twice the
clinical activity rate (1.5 relapses per patient per year).”

Follow-up on the 24 patients evaluated by the first serial
studies performed 5 years ago at UBC, has shown that the
patients who remained clinically stable during that time
had a lower initial rate of MRI activity than did the
patients who subsequently deteriorated clinically (See
Table IIT). However, there was considerable overlap in
activity rates between the groups and the differences
seen were not statistically significant. Therefore we do

‘not have clear-cut evidence that a high MRI activity rate

is predictive of a bad clinical outcome.

TABLE ITI

THREE UBC SERIAL STUDIES

CLINICAL FOLLOW-UP ON 24 PATIENTS IN THE ORIGINAL
UBC SERIAL STUDIES (ABOUT 2 YEARS FOLLOW-UP)

Clinically Clinically
Worse Stable
Number of patients 7 17
Average No. active lesions
during study 9.9 (2-26) 3.4 (0-13)
Average No. new lesions 3.1 (16) 1.7 (0-5)
Average No. reactive lesions 6.8 (0-20) 1.6 (049)

CONCLUSIONS

The most immediate impact of MRI has been to aid in
the diagnosis of MS. In addition, experience has shown
that both quantitative and serial MRI studies can reveal a
new aspect of measurable activity of the pathological
process. In the long run, assessment of disease activity
may turn out to be the most important contribution of
MRI to the understanding of MS. The degree of activity,
revealed by serial MRI studies, is considerably greater
than the degree of activity determined by history and
physical examination. In addition, the extent of the
abnormality, as seen on MRI, can be measured by outlin-
ing the lesions and summing the areas of abnormality
slice by slice. A markedly dynamic yet asymptomatic
nature of the MS pathological process has been revealed
by frequent systematic serial MRI studies. However, care-
ful clinical follow-up studies must be done in order to
determine the prognostic implications of these MRI
data. In the meantime, frequent MRI scanning is consid-
ered to be a necessary method of assessment of disease
activity in major therapeutic trials. A quantitative ap-
proach to the MRI scan is complementary to the clinical
evaluation and it is an important measurement of out-
come for clinical research studies.

Common sense would suggest that if one could reduce
the rate of MRI or clinical activity events with a new
therapy, then the ultimate outcome of the disease would
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also be improved by that therapy. This is the strategy
that has been used for the treatment or suppression of
relapses in previous therapeutic trials. We are faced
with exactly the same problem in using MRI studies. It
is not yet proven conclusively that activity, as detected
either by relapses or by MRI scan changes, is a clear-cut
predictor of the ultimate clinical outcome in our pa-
tients. Even today clinical relapse rates are not firmly
established as accurate prognostic markers. So, until
clear-cut indications are provided for the use of multi-
ple MRIs in patient management, other than use for
diagnosis, the technique of disease activity assessment
by serial and quantitative MRIs scans must remain a
research tool. O
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Evolving Aspects of T Cell Immunity
in Relation to Multiple Sclerosis

Barry Ziola,* PhD

Saskatoon, Sask.

In a two-part review published in 1982, McFarlin and
McFarland state that the cause and pathogenesis of
multiple sclerosis (MS)* remain unknown and that no
preventive measures or definitive therapies for MS exist.'
The situation in 1992 unfortunately remains essentially
unchanged. Nonetheless, the intervening decade has
seen considerable effort devoted to delineating immu-
nological events occurring in MS patients. This research
focus is not surprising, since MS is generally considered
to be an autoimmune disease due to the localized inflam-
matory response involving lymphocytesand macrophages
consistently seen in the central nervous system (CNS) of
patients. In this article, I discuss what 1 believe are
importantrecent findingsrelated to T cell immunity and
MS.

T CELL SUBSETS

While many aspects of T cell immunity in MS patients
remain controversial, it has been confirmed that MS
patients show fluctuations in the level of T cells thought
to be associated with immunoregulatory function. Antel
and colleagues were the first to report that lymphocytes
from MS patients have altered ability to mount
immunosuppressive responses in vitro.” This effect was
initially suspected to be due to altered function in CD8+
T cells. This view changed based upon work with
monoclonal antibodiesidentifying the common leukocyte
antigen CD45 which showed that MS patients have
changes in the CD4+ T cells regulating ability of CD8+ T
cells to cause suppression of immunoglobulin synthesis
invitro.*” Because decreases in CD45+ CD4+ lymphocyte
levels are frequently associated with MS disease
exacerbations, it was suggested that altered immune
regulatory mechanisms are allowing autoimmune effec-
tor T cells to function.” However, it is possible the CD45+
D4+ T cells disappearing from the peripheral blood of
MS patients are playing direct role in pathogenic events
occurring in the CNS of MS patients.

Human CD45 is now known to exist in a number of
isoforms.” By analogy with murine lymphocytes, human
CD45+ CD4+ T cells with high levels of isoform B are
likely associated with memory cells having characteristics
of a type 1 helper T cell.” Such T cells upon activation
preferentially produce interleukin (IL) 2 and interferon
(IFN)-gamma, which distinguishes them from type 2
helper T cells producing mainly 1L4 and IL5." Until
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BBB - blood-brain-barrier;

EAE - experimental allergic
encephalomyelitis;

IL - interleukin;

MS — multiple sclerosis;

CNS - central nervous system;
IFN - interferon;

MBP - myelin basic protein;
TCR - T cell receptor

recently, it was believed that the equivalent of mouse or
rat type 1 and 2 helper T cells did not exist in humans,
since alloreactive or mitogen-stimulated human CD4+ T
cell clones generally did not neatly fit into either ex-
pecll’.d pattern of lymphokine production. However,
determined work by Romagnani and colleagues has now
shown that human type 1 and type 2 helper T cells with
stable and expected patterns of lymphokine production
are found in humans.* Accumulation of one or other
CD4+ cell type occurs in patients with different diseases
and, if T cells specific for a given antigen are analyzed, it
is clear that helper T cells of predominantly a type 1 or
type 2 phenotype are involved.” If this information is put
together with recent work looking at ability of CD4+ T
cellswith high and low levels of defined CD45 isoforms to
effect or prevent autoimmunity in rats, the suggestion
that a subset of CD45+ CD4+ T cells could play a direct
role in MSlesion formation becomesworth considering.”
In particular, recruitment to the CNS of activated type 1
CD4+ T cellssecreting IL2 and [IFN-gamma could in large
part explain the inflammatory nature of demyelinating
lesions.

IS MYELIN BASIC PROTEIN (MBP) THE
ELUSIVE T CELL TARGET ANTIGEN IN MS?

If MSis a T cell-mediated autoimmune disease, then
specificimmunotherapy of MS potentially isattainable, if
the antigenic specificity of the T cells causing disease
could be determined. Experimental allergic encephalo-
myelitis (EAE) is regarded by many as an appropriate
model of MS, Because EAE isinducible in many different
animals by immunizing with MBP emulsified in an appro-
priate immune adjuvant, it is evident why MS patient T
cell responses to MBP have been extensively studied.

Many laboratories have now documented three basic
findings concerning MBP-specific T cell responses in
humans; for example.” First, both MS patientsand healthy
controls contain T cells with specificity for MBP. Second,
T cell lines reacting with MBP can readily be established
from both MS patients and controls. Third, the T cells
responding to MBP in MS patients and controls are
predominantly CD4+ CD8-. If these findings are put
together with the study showing that none of the 57 and
235 cloned T cell lines respecme]_v derived from MS CNS
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lesions and cerebrospinal fluid were specific for MBP,
the question that immediately arises is whether MBP-
specific T cells alone are sufficient to cause MS.'" Because
MBP-specific T cells make up only a few percent of the T
cells in the CNS of animals with EAE, and because MBP-
specific T cells either activated in tissue culture or de-
rived from animals with active EAE are required to serial
transfer EAE, these suggest that, even in EAE, MBP-
specific T cells on their own are not sufficient to cause
disease and lesion formation requires recruitment of
augmenting non-specific immune cells.""" As already
discussed, a type 1 CD4+ T cell able to produce I1.2 and
IFN-gamma upon activation likely will prove to be the T
cell found to fulfill this role.

One additional line of T cell research linking EAE and
MS needs mentioning. When EAE is studied in inbred
strains or laboratory animals, T cell receptors (TCRs) of
MBP-specific T cells show restricted usage of alpha and
beta gene variable regions; for example."*! This has
meant that immunotherapeutic approaches designed to
delete T cells carrying these restricted TCR chain vari-
able regions have proven effective in preventing and in
treating EAE."*" If the EAE model is applicable to MS,
thenrestricted TCR alpha and beta chain variable region
usage might also be expected and, if found, form the
basis for treatment of MS, While reports tending to show
common restricted TCR variable chain usage in MBP-
specific T cells from MS patients have a]ipeartd"_‘ 44
information to the contrary has also been published.' If
MBP does prove to be the (or one of the) targetantigen (s)
for the autoimmune process in MS patients, it appears
that there will be no universal TCR chain variable region
upon which to design an immunotherapy applicable to
all patients. Likely, the best that would be possible is that
any such immunotherapy could be based upon the re-
stricted TCR chain variable region usage for MBP-spe-
cific T cells in each patient." As humans represent an
outbred population, a similar scenario is highly probable
for immunotherapy based upon the TCR of T cells
responding to any autoantigen found to be importantin
the pathogenesis of MS,

IMMUNOLOGICAL EVENTS LOCALIZED AT THE
BLOOD-BRAIN-BARRIER (BBB)

Due to being constructed by endothelial cells with
tight junctions, the BBB has long been considered to be
impermeable to immune cells and large molecules. This
thinking largely was responsible for the dogma that the
CNS is a privileged immunological compartment. From
magnetic resonance imaging of MS patients, however, it
is known that formation of new lesions is dependent
upon alocalized breakdown in the BBB, with soluble and
cellular blood components then infusing CNS tissue
surrounding the breached vasculature.”” Determining
how the periodic localized breakdown in the BBB comes
aboutin MS patients clearly isimportant for understand-
ing the pathogenesis of this disease.

Contrary to the earlier belief that immune cells do not
cross the BBB, it is now apparent that small numbers of
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activated T cells routinely do find their way into the
CNS.*"* This process probably is mediated by adhesion
molecules on endothelial cells in the CNS and by adhe-
sion molecule receptors that are upregulated on actj-
vated T cells.” Lymphokines, particularly IFN-gamma,
secreted locally by activated T cells may actually enhance
the expression of adhesion molecules on endothelial
cells, such that even unactivated T cells now readily
bind.*!

Once T cells bind to brain endothelial cells, it appears
that the integrity of the BBB is locally compromised such
that the T cells gain passage into the CNS. This idea has
been directly supported by in vitro work with rat brain
vascular endothelial cells and rat T cell lines.”” In this
study, brain endothelial cells were damaged either by
bound CD4+ T cells that were activated following class I1-
restricted recognition of specific antigen presented by
the endothelial cells or by bound CD4+ T cells that had
been activated elsewhere and simply were added to the
cultures of endothelial cells. That localized antigen pre-
sentation at the BBB can ultimately lead to autoimmune
disease has been proposed recently by Cross ef al."™ This
may be occurring in EAE, as MBP-specific T cells can
initiate disease. However, whether a similar antigen-
specificmechanism is operative at the BBBin MS patients
remains a moot point. Pending further information,
CD4+ T cells activated elsewhere in the body and then
binding to brain endothelial cells could as easily be
initiators of BBB damage.

IMMUNOLOGICAL EVENTS AFTER BBB
BREAKDOWN

Once the BBB has been damaged, and soluble and
cellular components from blood have entered the CNS,
it is likely that several mechanisms can lead to
demyelination. From in vitro work, it is known that
mature oligodendrocytes are able to fix and activate
complementin the absence of antibody, and that soluble
factors (e.g., tumor necrosis factor) released by activated
macrophages can damage oligodendrocytes.” Similarly,
perforins and lymphotoxin produced by activated T cells
also damage oligodendrocytes, but not astrocytes, in
vitro.”* [tmay be thatinitial damage to oligodendrocytes
in MS patients is done by complement, with the
demyelinating lesion then enlarging due to continued
involvement of activated macrophages, activated T cells
and selected “activated neural cells (i.e., astrocytes, glial
cells).

While events leading to initiation and propagation of
demyelination are still not clear, there is strong evidence
that cytokines play an important role. Immunohisto-
chemical work has shown that IFN-gamma in particular
is present on astrocytes and macrophages associated with
actively demyelinating lesions.” As well, astrocytes and
glial cells are known to express class II major
histocompatibility antigens upon exposure to IFN-gamma
implicating these cells in presenting antigen to at least
some of the invading T cells so as to keep ongoing the
localized inflammatory response.”*' The in vitro finding
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that strong class IT antigen expression by glial cells occurs
upon reexposure to IFN-gammalevels at 1% of the initial
exposure level suggests class II antigen expression by
these cells in the CNS would easily be maintained by the
localized inflammatory response.” And in turn, condi-
tions are established for propagation of a localized class
11 antigen-restricted T cell response.

WHY DOES REMYELINATION STOP?

Detailed electron microscopy studies of new lesions in
the CNS of MS patients dying shortly after onset of
symptoms has shown that cells with oligodendrocyte
properties appear in a new lesion immediately following
myelin breakdown.™ These cells are clearly associated
with the remyelination that is occurring in many lesions
early in the course of MS. If early lesions show evidence
ol remyelination, why do chronic or old lesions show
little or no remyelination, indicating the remyelination
process has been stopped and even been reversed?

The answer to this question may lie in a recent publica-
tion by Selmaj et al. in which T cells bearing a gamma/
delta chain TCR (as compared to the conventional
alpha/beta chain TCR) were found in chronic MS le-
sions.” T cells bearing a gamma/delta TCR have re-
ceived considerable attention lately due to their respond-
ing to inducible proteins called heatshock proteins,
likely in a non-class I or class Il major histocompatibility
antigen-restricted manner. That gamma/delta T cells
were found co-localized in chronic MS lesions with
oligodendrocytes expressing heat shock protein hsp65
suggests a role for these unusual T cells in stopping
remyelination. If the study by Selmaj et al. is confirmed,
it would mean that MS demyelinating lesions progress
Irom an acute through a chronic/active to a chronic/
silent phase, during which the population of T cells
associated with the lesion changes from one with pre-
dominantlyalpha/beta chain TCRs to one with predomi-
nantly gamma/delta TCRs.” The autoimmune process
occurring in the CNS of MS patients thus would take on
anew level of complexity.

FINAL REMARKS

The word pathogenesis is defined by Webster's Third
New International Dictionary as “the origination and
development of a disease™ In this article, I have at-
tempted to highlight those aspects of T cell immunity in
MS that I believe are important for our coming to know
howMS develops. While many aspects of the autoimmune
processin MS clearly are still unsettled, I have attempted
[0 convey my impression that the picture of disease-
related events occurring in MS patients is slowly being
assembled. While existing controversial findings in MS
research reflect the difficulty in studying this disease,
they should also serve to stimulate the new ideas and
experimental approaches that will finally make MS an
understood and hopefully treatable disease. O
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AUTHOR’S EXPLANATORY NOTE

Pathogenesis of MS: overview based
upon recent findings on T cell immunity in MS

Events through childhood up to onset of MS (infections;
mostly viral?) lead to induction and reactivation of
autoimmune T cells in genetically predisposed individuals.

Coincident with disease exacerbations, a particular subset of
helper (CD4+) T cells decreases in the blood. These T cells
may regulate or actually be the autoimmune effector cells.

Autoimmune CD4+ T cells, activated elsewhere in the body
or at the BBB (through brain vascular endothelial cells
presenting specific antigen), bind to and damage the cells
forming the BBB.

Soluble and cellular components of blood infuse the CNS
surrounding the BBB breach. Complement, as well as
cytokines and other soluble factors released by activated
macrophages and T cells lead to oligodendrocyte damage
and demyelination begins.

IFN-gamma secreted by activated CD4+ T cells induces ex-
pression of class II major histocompatibility antigen on
astrocytes and microglial cells. This allows local antigen
presentation and, if sufficient numbers of antigen-specific
CD4+ T cells are reactivated, the localized inflammatory
response in the CNS is propagated and demyelination con-
tinues.

Once demyelination has started, cells with oligodendrocyte
properties move into the lesion and remyelination is initi-
ated. As a demyelinating lesion progresses with time, how-
ever, attempted remyelination stops.

-

Teellswithgamma/deltareceptorsare preferentially present
in older lesions. This type of T cell appears able to directly
recognize cells expressing (increased levels of?) heat shock
proteins. Since oligodendrocytes undertaking remyelination
apparently express selected heat shock proteins, these cells
may be targeted for destruction by gamma/delta receptor T
cells, thus stopping remyelination.
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Editor’'s Comments:

MECHANISMS IN MULTIPLE SCLEROSIS

Several types of cells are involved in the immune response to
an antigen, For example, to get an antibody response to most
antigens involves participation of four cell types (Figurel).
Soluble mediators, including helper factors, suppressor factors
and avariety of lymphokines are also involved in directing the
T-cell and antibody response to a given antigen.

Q -

Factord and Angy

Firs
Suppresior
TCe

Sappressar T Cell

Figure 1
The mechanism of antibody production as illustrated in Scientific
American. Induction of T-cells with helper, suppressor, cytotoxic or
delayed-type hypersensitivity function involves similar complex net-
works of different cell types.

The finding of T-cells in brains of patients with multiple
sclerosis (MS), but notin brains of normal patients has brought
a flurry of research activity which attempts to answer two
questions. The first question is how do the T-cells get into the
central nervous system of MS patients? Dr. Ziola explains his
thoughts on this subject. Once specific T-cells are targeted, the
walls of Jericho - the blood-brain-barrier — is locally breached.
Other T-cells may be recruited to the site and the inflammatory
process established by T-cell recognition of specific antigen
results in myelin breakdown. Dr. Ziola also explains the
chronicity of the process and suggests why attempted
remyelination of affected neurons does not continue.

The second question is what are the antigen(s) in the central
nervous system of MS patients to which the targeted T-cells are
responding? Is there a specific T-cell response to myelin basic
protein (MBP)? Alternatively, are other antigens in the central
nervous system stimulating the T response?
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I'he T-cell receptor (Figure 2) is comprised of several pro-
teins. For most T-cells, including those apparently found early
on inareas of MS demyelination, antigen is recognized through
a T-cell receptor having alpha and beta chains, For other
T- cells, however, including those found later in areas of MS
demyelination, antigen is recognized through a T-cell receptor
having gamma and delta chains. Determining the repetoire of
variable regions (Figure 3) of the alpha and beta chains, or
gamma and delta chains, of these T-cell receptors likely will go
a long way in explaining the immunological mechanisms in-
yolved in establishing and maintaining plaques of demyelination
in MS patients,

B Chain & Chain
(= 50,000 MW)  (~ 40,000 MW) (20,000 MW)
Figure 2

The T-cell receptor is a highly complex structure. This illustration from
Scientific American depicts the receptor found on most T cells. For T
cells with a gamma / delta T-cell receptor, the alpha and beta chains are
replaced by gamma and delta chains of approximately the same size.
The other proteins comprising the T-cell receptor remain the same.

THE WHEELCHAIR AS A MOBILITY AID FOR
PERSON WITH MULTIPLE SCLEROSIS

Continued from page 65.
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Like antibodies, the two large chains of the T-cell receptor (i.e., the
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composed of four reg; ly, the variable, diversity, joiming and
constant regions. For both T cells and antibodies, the variable region
primarily defines the specificity involved in antigen recognition (From
Scientific American).

The three figures used in the above Editor's Note printed with
permission from the Scientific American.

Redford JB (ed): Orthotics Efcetera, 3rd edition. Baltimore: Williams &
Wilkins, 1986,

10. Kamenetz H: Wheelchairs and other indoor vehicles for the
disabled. In: Redford, |B (ed) Orthotics Etcetera, 3rd edition, Baltimore:
Williams & Wilkins, 1986; pg 464-517.

11. Wilson AB Jr, McFarland SR: Wheelchairs: A Prescription Guide.
Charlottesville, VA: Rehabilitation Press, 1986.

12, Hunter J: Audit of a regional wheelchair service. Int f Rehabil Res
1987:10 (suppl 5): 77-79.

APRIL 1992



Inheritance Factors in Multiple Sclerosis

George C. Ebers,* MD, FRCP(C) <
London, Ont.

There has been increasing evidence that genetic fac-
tors have a role in determining susceptibility to MS. Re-
examination of results from prevalence and migration
surveys reveals that there remains considerable ambigu-
ityin interpretation. Some patterns previously thought to
decisively support environmental determination may still
be explained, at least in part, on a genetic basis. It seems
inescapable that MS is probably due to an interaction of
genetic and environmental factors.

It remains undetermined whether or not genes exist
which are truly necessary for the development of the
disease. Existing data are consistent with the notion that
the study of MS susceptibility will parallel the findings in
experimental models or spontaneous autoimmunity and
that at least two genes will be found to influence suscep-
tibility and interact in as yet unknown ways. One of these
loci appears to be the Class Il MHC and another with
considerably less certainty, the T-cell receptor complex.
However, we predict that additional loci will be identi-
fied which influence both susceptibility and outcome.
Furthermore, it is clear that the understanding of the
contribution of individual susceptibility loci will con-
tinue to be difficult because of the constraints of human
pedigree data. It is likely that further resolution of the
questions posed above related to genetic susceptibility in
MS will require multicentre collaboration.

The possible role of inherited factors influencing the
development of Multiple Sclerosis (MS) has intrigued
neurologists for almost a century, Eichhorst labelled MS
an “inherited, transmissible” disease.' In the nineteenth
century, genetic factors were implicated in MS because
the disease was observed to occasionally occur in families,
By 1950, 85 families were reported in the literature in
which there were at least two family members with MS.*
Genetic analysis of such families led to limited specula-
tion about the nature of susceptibility to MS, although it
was clear that the data were inconsistent with fully pen-
etrant Mendelian patterns of inheritance. Concepts of
genetic/environmental interactions have been relatively
recent developments,

Davenport, studying data from the United States Armed
Forces, suggested that the distribution of MS in the
United States matched the geographic distribution for
immigration from Scandinavia.” Pratt believed that sus-
ceptibility to MS arose from the presence of two or more
independently segregating genes, thus suggesting the
concept of “polygenic” inheritance.’

*Director, Multiple Sclerosis Clinic, University Hospital, London,
Ontario

Correspondence: Multiple Sclerosis Clnic, Univesity Hospital, 339
Windemere Road, London, Ontario N6A 5A5.
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THE DISTRIBUTION OF MULTIPLE SCLEROSIS
Geographic Distribution

The worldwide distribution of MS is not uniform. In
general, temperate climates and economically devel-
oped countries tend to have higher prevalence rates. In
the Northern Hemisphere, the prevalence of MS de-
creases from North to South and in the Southern Hemi-
sphere, from South to North.” These geographic pat-
terns have been postulated to result from environmental
factors such as climate, diet, e.g. consumption of satu-
rated or unsaturated fats, or the differential presence of
an infective agent in a high risk as opposed to lower risk
area, which itself could be somehow climate dependent.”

Two main lines of evidence support the role of environ-
mental factors in the geographic distribution - migration
studies, and geographic trends.

Migration Studies

Studies of migration are much easier in concept than
in execution, In principle, studies focus on migrants who
move from an area of “high risk” for MS to an area of “low
risk” or vice versa. If migﬁm ts adopt the risk of their new
residence, an environmental cause is believed to be
operative. However, a number of undocumented as-
sumptions are often made in migration studies, the most
important being that migrants are representative of the
country from which they come. It is also assumed that
these migrants, when they settle in their new homeland,
distribute themselves randomly. In actuality, it is doubt-
fulifeither of these assumptionsis ever true. The greatest
migrations in history have invariably been prompted by
religious persecution, wars and other upheavals. As well,
migrants are commonly selected for economic, social,
religious, health-related and even personality and an-
thropological characteristics.

Influence of Ethnic Origin

The frequency of MS has been shown to differ among
populations of the same ethnic origin, some of whom
have remained in the region of origin and others who
migrated to areas where MS occurs at a different rate
from the region of origin. It was first shown by Geoffrey
Dean in South Africa that immigrants tend to adopt the
low MS frequency patterns seen in the indigenous popu-
lation.” This trend has been reported for migrali(m to
and from both high and low risk prevalence regions.”*
Not all of these findings can be accepted unreservedly.

The Israeli studies concluded that age at migration was
an impm‘nnl risk factor for developi n;c; MS. The assump-
tion is made that migrating children and adults are a
homogeneous population, a belief which superficially
might seem likely to be correct. However, recent work
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has suggested that the prevalence of MS is clearly
higheramong Ashkenazi (European) Jews than Sephardic
(African/Asian) Jews."" That these two groupsare geneti-
cally different is shown by differences in the incidence
and prevalence of many known genetic disorders be-
tween the two populations.' After World War 11, the
period used for Israeliimmigration studies, itis likely that
there were relatively more Sephardics (African/Asian)
among migrating children and relatively more Ashkenazi
(European) among migrating adults. The holocaust
iended to spare entire Sephardic (African/Asian) fami-
lies living in Spain, Turkey and Bulgaria whereas a rela-
tively high proportion of Ashkenazi (European) Jews
may have migrated as single individuals or as partial
family units. These considerations may conceivably ac-
countin part for the observation that those who migrated
to Israel as children had a lower risk to subsequently
develop MS compared to those who were older at
migration.

Some difficulties arise from these studies because of
the small number of migrants available and the difficulty
in making comparative studies done at different time.
The prevalence of MS appears to be steadily rising in
most areas and may be due to improved diagnostic
techniques and survival.

Geographic Gradients in Stable Populations

The role of environmental factors in the geographic
distribution of MS comes from studies of the geographic
gradients observed in smaller areas where MS has been
surveved serially. In continental Australia, comparative
studies in 1961 and 1987 showed that there is a gradient
in the frequency of MS, with it being less common in
Queensland and more common in western Australia,
New South Wales and Tasmania.” These trends hold for
prevalence, incidence and mortality. Increased rates of
MS were found in each area surveyed at an interval of 20
vears, most probably because of differences in diagnostic
criteria, clinical vigilance and the differential immigra-
tion of high risk young adults. In New Zealand, the
prevalence and incidence of MS is higher in the South
Island than the North Island.” It is not possible to
conclude from these studies that environmental factors
alone are responsible for the geographic distribution
since no formal genetic analyses were carried out. Never-
theless, it must be concluded that environmental factors
seem to be the most likely explanation for the differential
gradient,

US ARMY STUDY

The study by Kurtzke and co-workers of the incidence
of Multiple Sclerosis in the US Army showed that there
was a special advantage because MS was considered a
service-related disease and therefore compensable on
this ground,” Case ascertainment was uniquely high
because of potential financial benefits and the availabil-
ity of extensive demographic data within this data set.
The work showed that within the United States, a geo-
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o

o

graphic gradient for adecreasing rate of MS existed from
North to South and, to a lesser extent, West to East. In
addition, data on migration within the United States for
this population suggest that the risks for MS changed
according to age at migration. However, at the time of
the study, it was impossible to control for genetic factors.
The possibility that some of the North-South gradient
reflected the distribution of genetic susceptibility alleles
wasnotentertained. Recently, these datawere reanalyzed
and it cannot now be excluded that some of the distribu-
tion may be influenced by ethnic/genetic factors.

TABLEI

EVIDENCE AGAINST A PURELY TRANSMISSIBLE ETIOLOGY
IN MULTIPLE SCLEROSIS

1. Low Rate in Dizygotic Twins (Ebers ef al,, 1986)

2. Low Rate in Conjugal Pairs (Schapira ef al., 1963)

o

Negative Birth Order Studies in Multiplex Sibships
(Cripps et al, 1982), (Gaudet et al., 1992 - submitted)

e

. High Rate of Multiple Sclerosisin Second and Third Degree Relatives
of Patients (Sadovnick ef al,, 1988a; 1988b)

o

. Groups Resistant to Multiple Sclerosis in High Risk Areas
¢ Aboriginal/Torres Islander (Australia) (Miller ef al, 1990)
* Amerindians (North America) (Hader ¢f al, 1985)
* Inuit (Northern Canada, Alaska) (Ebers, 1983)
* Hutterites (Western Canada) (Ebers, 1983)
* Hispanics (California) (Enstrom and Operskalski, 1978)
* Asians, e.g. Chinese, Japanese (North America) (Kurtzke, 1979)
* American Blacks (North America) (Kurtzke, 1979)
* Lapps (Scandinavia) (Gronning, 1985)
* Gypsies (Hungary) (Palffy ef al., 1986)
* Maoris (New Zealand) (Skegg et al., 1987; Miller ef al, 1990)
* Yakutes (Far North, Russia) (Popov, 1983)

TWIN STUDIES

Twin studies allow comparison of concordance in
monozygotic twins, who are genetically identical, with
that for dizygotic twins, who are no more genetically alike
than non-twin siblings. Dizygotic twins would be ex-
pected to share more common environment than non-
twin siblings. Comparison of concordance rates between
monozygotic and dizygotic pairs measures the influence
of genetic factors.

Ascertainment Bias

Twins occur in approximately 1/80 births with an
expected monozygotic to dizygotic ratio of 1:2. One
measure of ascertainment bias is therefore to determine
whether the monozygotic to dizygotic ratio in a study
sample approaches 1:2. A large twin study conducted by
MacKay and Myrianthopoulos comprised of substantially
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more monozygotic pairs than expected.'" This study
exemplifies some of the practical problems associated
with twin studies. Since there are few available patient
populations with a sufficiently large number of twins in
which to conduct such a study, most investigators have
relied on the solicitation of volunteers by public appeal.
This method tends to result in over-representation of
females and of monozygotic and concordant pairs. The
excess of females has been seen in many studies in wh |ch
volunteers are solicited.

The excess of monozygotic pairs is probably because
the “twin status” of monozygotic pairsis more likely to be
known to friends and relatives. To minimize this ascer-
tainment bias, four separate studies of identical twins
from large populations either of MS patients or of twins."
The combined results of these studies (see Table II)
demonstrate a concordance rate of about 26% for
monozygotic pairs compared with only 2.5% for like-sex
dizygotic pairs, a figure close to the rate derived for non-
twin siblings of MS patients (not corrected for sex). In
fact, the sibling concordance rate, drawn from a study in
which more scrutiny was given to siblings was actually
slightly higher than the dizygotic rate, as determined by
actual neurological examination of unaffected twins.
There appears to be an increased risk for concordance
among likessex siblings from empiric risk data. These
data give the like-sex age-corrected concordance rate for
MSas4.14%+1.28% for male-male pairsand 5.65%+1.10%
for female-female pairs.

Inference From Twin Studies

A number of inferences can be drawn from the data in
Table I1. There appears to be a substantial genetic com-
ponent to susceptibility (although one must consider the
possible increased environmental sharing for
monozygotic compared with dizygotic twins).

Secondly, genetic susceptibility is unlikely to be ac-
counted for by a single dominant or even a single reces-
sive gene since the difference in concordance rates
suggests the operation of at least two or more genes.

Thirdly, a modest tendency for concordant pairs to be
female (data not shown), even allowing for the expected
female to male excess in MS, shows that gender is an
independent factor influencing susceptibility.

Twin data also have implications for the nature of the
environmental effect, since most monozygotic twins are
discordant even after age correction and magnetic reso-
nance imaging (MRI) scans. These factors suggest thata
substantial environmental effect is required. The similar
concordance rate for dizygotic twins and siblings sug-
gestsa more global environmental effect such as climate,
diet or an ubiquitous infectious agent(s). This notion is
supported by the finding that sibling pairs tend more
toward the same age of onset than year of onset, and that
affected sibling pairs are randomly ordered in birth
sequence. While these observations do not rule out the
long-held speculation that there is a specific infectious
agent which causes MS, it seems considerably less
attractive.
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TABLE I
RESULTS FROM POPULATION-BASED TWIN STUDIES

Sibling !

A i

D;

Authors i
Concordance

Concordance Concordance

Heltherg e al.

1982 - 4/19 (21.05%) 1/28 (3.57%)* Not Available
Bobwick et al.

1978 2/5 (40.00%)  0/4% Not Available
Ebers et al.

1986 7/27 (25.92%) 1/43 (2.32%) 87/4582(1.9%)**

0/20 (0.00%)

Kinnunen et al.

1988 2.7 (28.57%)  0/6* Not Available
TOTALS 15/58 (25.9%) 2/81 (2.5%)  See Below®**
* Likewsex puirs
** The crude sibling concordance rate is not corrected for age.
*** Age-adjusted empirnic risks for likesexed sibling pairs are 4.14% for males and 5.65% for
females.*

TWIN STUDIES

Dizygotic
Not Genetically Identical

Monozygotic Non-Twin Siblings

Genetically Identical
Comparison Comparison

Concordance Rates due 10
Environment Factors

Concordance Rates due to
Genetic Factors

Bias - Monozygotic females tend to be over represented in studies
obtained by soliciting for volunteers,

INFLUENCE OF INFECTIOUS DISEASE

For poliomyelitis, data from a twin study, methodologi-
cally very similar to the Canadian twin study, found
concordance rates of 35.7% and 6.0% for monozygotic
and dizygotic pairs respectively."” In one large study of
tuberculosis, the monozygotic concordance rate was 51%
compared with 26% for dizygotic pairs with a similar
figure for non-twin siblings.”” The high rate of
monozygotic discordance does not necessarily imply the
operation of an environmental agent. Other reasons for
discordance such as translocations, deletions, somatic
mutationsand other random or chance processes may be
responsible. MS concordance rates in twins are probably
underestimated. Subclinical disease including asympto-
matic co-twins of MS patients has been reported when
diagnostic procedures have included cerebrospinal fluid
examination, evoked potentials and MRI scans.

A recent study reported cranial MRIs on 35 clinically
normal individuals from 13 MS multiplex families. Four
family members under age 40 and six over age 50 also had
multiple white matter lesions. It is especially difficult to
interpret the findings for these older individuals since
non-specific white matter abnormalities that can mimic
demyelination start to appear on MRI over the age of 40,
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particularly in individuals with hypertension and known
arteriosclerotic disease, Thus, the appearance areas of
increased signals of white matter in clinically asympto-
matic individuals should be interpreted with caution. MS
lesions have often been found at autopsy in a series of
clinically asymptomatic individuals, making it possible
thatevenifthese MRIlesionsdorepresentdemyelination,
the individual may never be clinically symptomatic. Ge-
netic factors thus seem to be importantin MS susceptibil-
ity and the number of genes involved is at least two.

SUSCEPTIBILITY TO MULTIPLE SCLEROSIS
Animal Models

Studies of animal models of autoimmunity have had a
large impact on the thinking of clinical investigators
researching susceptibility genes for a number of known
or suspected autoimmune disorders in humans. There is
no spontaneous experimental animal model for MS and
it remains unclear whether the induction of the various
forms of experimental allergic encephalitis (EAE) has
directrelevance since the immunological stimulus given
10 induce disease may not be “physiological”. Injection of
myelin basic protein (MBP) or extract of crude white
matter can, in the presence of adjuvant , lead to paralysis
in a wide range of experimental animals. Nevertheless,
susceptibility to EAE appears to be related to the genetic
strain of animal used and further study seems necessary.'

[here are a few general lessons to be learned from
these animal models. First, in virtually all cases, the
inheritance of susceptibility is polygenic. Secondly, the
number of genes interacting may be large. Finally, genes
conferring susceptibility appear to interact at different
steps in the initiation of the autoimmune process.

Human Autoimmune Disease

It has been possible to carry out studies on the fre-
quency of MS among family members of affected index
cases. Clinic studies have been carried out at the Vancou-
ver MS Clinic where all consecutive, unrelated index
cases have detailed genetic histories taken and docu-
mented by the geneiicist."‘ These family histories are
tupdated annually. The familial rate for MS in this popu-
lation approaches 20% (compared with first-, second-
and third-degree relatives of index cases). The data
indicate, for example, that the risk for offspring, given an
otherwise negative family history with respect to MS, may
be as high as 5%, compared with a background rate of
00.1%. Although this risk seems low, in absolute terms, it
is not inconsistent with the predictions derived from a
polygenic model.

Autosomal recessive inheritance, postulated by MacKay
and Myrianthopoulos on very weak evidence is now
readily rejected because the frequency of parent-child
concordance is similar to that for siblings."! A recessive
locus with a dominant modifier is less readily excluded.
Autosomal dominant inheritance would require ex-
tremely low penetrance and does not explain either the
altered sex ratio among affected individuals or the ob-
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served differential parent-child concordance rates." X-
linked recessive inheritance is completely incompatible
with both the sex ratio of affected and parental concord-
ance pattern. For male and female index cases, the
proportion of affected paternal and maternal uncles
does not differ significantly - *=0.04 and 3*=0.96 respec-
tively (df=1; p>0.05). In addition, because the frequency
of concordant father-daughter pairsis as expected, when
adjusted for the sex ratioyvertical (mitochondrial or
placental) transmission can be excluded.

Specific Susceptibility Loci

Potential sites for genetic control of autoimmunity
have been focussed on the genetic components of the
trimolecular complex of antigen, T-cell receptor and
Class Il major histocompatibility complex (MHC) which
results in T-cell activation.”

THE GENETIC CONTRIBUTION TO MULTIPLE
SCLEROSIS - IS IT RESOLVABLE?

In no polygenic disorder, including spontaneous ani-
mal models of autoimmunity, is genetic control fully or
even largely, understood. Formidable obstacles could
exist to understanding genetic susceptibility in disorders
where polygenic control is suspected. Even for single
gene disorders, a number of independent influences on
phenotype such as epistatic interactions, parental im-
printing and genetic heterogeneity are known. Genetic
heterogeneity seems more likely to be present in a con-
dition as complex as MS.

Individual Loci

Some lociare highly polymorphic and a more complex
relationship may exist. This phenomenon may be true
for the MHC complex in MS where its role is still incom-
pletelyunderstood. Atleast two levels of complexity seem
plausible. The first is that more than one locus in this
complex could influence susceptibility. The second is
that individual Class II alleles may influence susceptibil-
ity in a hierarchical way.

Interaction of Loci

Itis possible that the action or effect of individual loci
may be altered or nullified by other loci. Several orders
of interaction are possible. Potential interactions may
need to be specifically and systematically sought. Simi-
larly, it is not impossible that susceptibility for some
disordersreflects the additive effects of a number of loci,
none of which are individually necessary or sufficient.

Prognosis Genes Versus Susceptibility Genes

Since subclinical forms of MS exist and may be com-
mon, the presence of genes which serve to lower detec-
tion threshold (symptoms and disability) could be mani-
fested by population associations for such a locus in the
absence of an effect on susceptibility. Thisis a possibility,
although an unattractive explanation for the finding of
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an association at a population level with no linkage in
families.

The degree of complexity of genetic control in MS may
be large and not easily defined. There are plausible
models in which the understanding of susceptibility
would be intractable because of the complexition of
interactions and heterogeneity. For the present, it seems
appropriate to consider models for which a solution is
feasible with present technology and patient material. A
major necessary gene locus for susceptibility remains a
reasonable expectation but has not yet been identified.

O
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The Journal of a

Disappointed Man

A PATIENT’S PERSPECTIVE ON MULTIPLE SCLEROSIS - 1909-1919

T. J. Murray,* OC, MD, FRCPC, FACP, LLD, DSC
Halifax, N.S.

Dealing with a long-standing and disabling medical
condition that alters one’s feelings and attitudes about
life, self, and the future, is a struggle known to many. One
who endured the battles, winning some and losing others
to the relentless foe, multiple sclerosis, was B. F. Cummings
(1889-1919). In his diary, he documents a rapidly pro-
gressive form of the disease until his death at age 28, in
1919, ten years after the first symptoms began.

B.F. Cummings, who wrote under the pseudonym, “W.
N. P. Barbellion”, was a biologist at the Natural History
Museum in London, England. His adopted initials “con-
ceal the bravado” of Wilhelm Nero Pilate. He was born on
September 7, 1889 at Barnstable in Devon, the sixth and
youngest son of John Cummings, a journalist for the
Devon and Exetor Gazette, and his wife Maria Elizabeth
Richards.

By the time he started writing his diary in 1903 at age
13, it was apparent that he had talents for mathematics
and essay writing, and a great appreciation of nature and
the outdoors,

His initial hope was to become a naturalist, but he had
to refuse opportunities because of his father's ill health.
Eventually, he did obtain a position on the staff of the
Natural History Museum, over competing university
graduates. At this time, however, he began experiencing
the early symptoms of multiple sclerosis. He had the
appearances of a consumptive and that it was “only a
medical nicety which saved him from rejection by the
doctors - there were no detectable defects and so they
were unable to classify him™.

He started at the Natural History Museum with great
determination: “I am not going to be beaten, if I develop
all the disease in the doctors’ index. I mean to do what I
setouttodoifithas to be done in a bath-chair”. Although
he was aware of and seriously troubled by his increasing
ill health, he had not been told of the serious nature of
his illness and, in September 1915 he married Eleanor
Benger. She was aware of the doctors’ diagnosis and,
shortly after their marriage, he also discovered the truth.
His ph\sical strength continued to deteriorate and he
had to resign from the Natural History Museum in 1917,
He died on the 22nd of October, 1919 in a cottage at
Gerrard’s Cross.

THE LAST DIARY

Cummings called his original journal A Study in the
Nude. The later publication, The Journal of a Disappointed

*Director, The Dalhousie Multiple Sclerosis Research Unit, Dalhousie
University.

Correspondence: Dr. T. J. Murray, Clinical Research Center, 5849
University Avenue, C-15, Halifax, Nova Scotia B3H 4H7
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Man, contained his own selections from his journal, but
there was a posthumously published Last Diary. It was his
illness that shaped the journal and made him famous,
and this same illness restricted his literacy output so that
thereisonly Enjoying Life (1919) and The Last Diary (1920)
in his bibliography.

The sombre presence of illness and impending death
helped him put life in its proper context. He was frus-
trated by the artificial nature of much of life. He wanted
to strip away the walls, the partitions and “walk about with
my clothes off, to make a large ventral incision and
expose my heart.” He wanted to be brutally candid to
others and wanted to know everything clearly himself.

His published journal was well received and brought
pleasure to his last months. “The kindness everyone has
shown the journal and the fact that so many have under-
stood its meaning, have entirely changed my outlook. My
horizon has cleared, my thoughts are tinged with sweet-
ness, and [ am content.” His brother, A. ]. Cummings,
said of his last days, “never was a half-dead man more
alive”,
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His daily writings began at age 13 and continued until
he was age 28, when he made the false entry “Barbellion
died on December 32 (1917)." When he began his
journal on January 3, 1903 he wrote about hisadventures,
particularly in the outdoors which he loved. The next
year he won the school gymnasium championship for
under 15.

On March 17, at age 17, he awoke covered with spots
and the doctor confirmed that he had measles. He
commented “I have somewhere near 10,000 spots on
me.” It is interesting to note that there are indications
that measles at a late age may be somehow related to MS
and age 17 is unusually late for this childhood illness. Six
weeks later he was found by “Dr. H." to have chickenpox,
another late onset for a childhood illness.

His sombre and contemplative nature made him think
often of death, even before his final illness. In August
1907 he wrote “when I feel ill, cinema pictures of the
circumstances of my death slip across my mind. I cannot
prevent them, and I consider the nature of the disease
and all I said before I died - something heroic of course!”

He worked very hard at his studies always with the goal
of becoming a naturalist. He outfitted his attic like a
laboratory and got up each morning to dissect. During
these years his diary records mostly observations of natu-
ral luslun and zoulogv He also frequently illustrated his
dissections throughout his journal. He held a job as a
journalist but retained his interest in science.
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When suffering from a long-standing toothache he
made a comment that was appropriate later in his years.
“No, I am not a martyr or a saint. Just an ordinary devil
who is having a rough time.”

On August 8, 1909 he began to describe a series of
vague symptoms. He talked abouta “swingeing inflamma-
tion of the eyes”, perhaps the early symptoms of optic
neuritis.

On Christmas Day he commented “feeling ill-like a
sloppy tadpole. My will is paralyzed. I visit the doctor
regularly to be stethoscoped, ramble about the stress, idly
scan magazines in the library and occasional drink - with
palpitations of the heart as a consequence. In view of the
shortness, bitterness and uncertainty of life, all scientific
labour for me seems futile.” Although his symptoms were
vague at this point, he seems depressed.

Later, he commented “better but still very dicky: a
pallid animal: a weevil in a nut. I have a weak heart, and
enervated nervous system.”

He mentioned he has been “living in a state of mental
ebullition.” “Physicallylam sucha wreck that to carry out
the least intention, such as putting on my boots I have to
flog my will.”

He still had to fight a “weak will” and on June 10th said
that “legginess is bad enough in a woman but bandy
legginess is impossible.” He was becoming self-conscious
about his abnormal gait and embarrassed when walking
down the High Street on a market day. It would seem
from later comments that he was dme]npmg leg spasticity

Soon, his enthusiasm returned and he was enjoying his
books, his late night studying, his pipe and his tea. He
tried for a set of examinations to obtain the position at
the British Museum but was unsuccessful. However, he
felt that he would soon be busy in his new position at the
Plymouth Marine Laboratory and could not afford to be
hypochondriacal. Ten days later, however, he is again
talking about “heart attacks” and is trying to get over his
“visions of sudden death, coffins and obituary notices.”

He was informed that his father had another stroke
with right-sided paralysis and aphasia. He resigned from
his employment to care for him.

He talked of attacks of faintness. He said that when he
feels the least bit down he stops what he is doing because
the next day, week, or month or year, he may be dead. It
seemed a waste of life to work. Zoology and philosophy
seemed of no importance against the question of living,
but, as soon as he was feeling well again, he forgot all this.

He went for a walk in the country but returned fright-
ened because of violent attacks and palpitations. He
described looking at each stranger on the way in terms of
how each would react in having to help him home. He
had to lean against the river wall and eventually got back
to the library, where he sat down and had more severe
palpitations. His fact was hot and his hands were shaking.
He said his heart went Bang! Bang! and he could feel its
beat “in the carotids of the neck and up along the
Torcular Herophili and the big vessels in the occipital
region of the head.” The symptoms sound like an anxiety
attack. He got home and had some sal volatile which
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made him feel better but he was quite demoralized after
this event. Two days later he described himself as “an
undeveloped negative, or a jellyfish on stilts, or a slopp};
tadpole, or a weevil in a nut, or a spitchcocked eel. In
other words and in short - ill.”

A few days later he talked about the vision of sudden
death constantly coming before him, but he felt he was
recovering. “Yet these are a few terrible pages in my
history.” The doctor ordered him to stop hiswork and he
began to rest and spend long periods in bed. He talked
about having “inflammation to my eyes twice in three
weeks”, probably optic neuritis. The doctor thought it
was catarrh of the eyes and windpipe.

He declared that if he died he would like to be buried
in the Cherry Orchards. He also recorded all the people
who had illness in his village and was obviously obsessed
by illness and death.

In beginning to understand some of his morbid ten-
dencies he commented “I have come toloathe myself: my
finicking, hypersensitive, morbid nature, always think-
ing, talking, writing about myself for all the world asif the
world beyond did not exist!"

He commented “who will rid me of the body of this
death? My body is changing — dead weight. It is my
warder. I can do nothing without first consulting it and
seeking its permission. I chafe at the thongs it binds on
me. On this bully I am dependent for everything the
world can give me.” In the end, too, I know it intends to
carry me off .... I should like though to have the last kick,
and copying DeQuincey, arrange to hand it over for
dissection to the medical men - out of revenge.”

In 1912 he was happily and enthusiastically working at
the Museum but came down with the flu and his mother
and the doctor were frightened by his appearance. The
doctor felt that he might be concealing something. Two
weeks later he described himself carrying a cane and
watching a pretty girl run out of the breakers.

Increased weakness with heat is seen in most MS
patients, and on each hot day he sought out ponds and
pools to bathe in, spending long periods in the cool
water. His obsession with death continued as he said “1
decided my death shall be disputed all the way.” He
regretted that he feltinsignificantand did notwant to die
nameless and without making his mark. He was not
happy about an “unobtrusive passing away of the rancor-
ous, disappointed, morbid, and self-assertive entomolo-
gist in a West Kensington boarding house, what a mean
little tragedy! It is hard to be somebody even in death.”
He beat at autumn leaves with his cane, because he was
angry that they were dead.”

Dr. M. was gloomy about his patient’s health and talked
of South Africa or Labrador, as his patient was not
responding to his treatment. He wassent toa Dr. Hawkins,
a stomach specialist, who told him he should live on the
prairies. Despite this, he began to work feverishly, feeling
the shadow of death over him. He began to suspect,
however, that his illness was affecting his ability and even
his mental powers.
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On December 15, 1912 he described a “very bad heart
attack™ and said “it intermits every three or four beats”
suggesting he had some sort of an arrhythmia or ectopic
beats. As he was going to sleep his watch stopped and he
wondered if this was an omen. He wondered if he would
live through the night. The next day he was well but
noted he saw a hearse pass in the street.

Shortly after he began to get a new sense of his own
existence and the afterlife and said that "when I am dead
vou can blow me, burn, drown me, scatter me — but you
cannot destroy me: my little atoms would merely deride
such heavy vengeance. Death can do no more than kill
you.”

When courting his fiancée he entertained some friends
by showing them the newly discovered patellar knee
reflex. He tapped his leg, and then crossed the room to
tap hers. All were delighted but there was no comment
on the fact that his was probably increased.

He saw “Dr. M.” again who felt his symptoms were
alarming but no definite diagnosis was made. He then
was referred to a well-known nerve specialist, “Dr. H.”,
who asked him suspiciously “if I had ever been with
women” and then ordered two months complete rest in
the country. Presumably the doctor was suspecting syphi-
litic involvement of his nervous system. He says that the
consultant “chased me around his consulting room with
a drumstick tapping my tendons and cunningly working
my reflexes.”

He wrote “staying at the King's Hotel - Giddiness very
bad. Death seems unavoidable. A tumor on the brain?"

He went on to describe the delight in feeling the
sensation in his hands, and the feeling of motion as he
used his arms and legs. Later, however, he had an acute
attack with feeling of depression, decrease in sightin one
cye, numbness on one side of his face and weakness in his
rightarm. His blindness was increasing and he said men
look like trees walking and print was becoming hope-
lessly blurred. He saw a Harley Street oculist who reas-
sured him about the blindness.

All during this time he was convinced he was dying, but
he expressed little concern at the lack of any definite
diagnosis. He continued to go to physicians, taking
medicines without any sense of optimism and was begin-
ning to go blind in both eyes. He again thought of
suicide, and continued to take his medicine of arsenic
and strychnine. He developed chronic constipation and
thereby gained “an unrivalled knowledge of all laxatives,
aperients, purgatives, and cathartic compounds.” He
found that the best relaxation for the toilet was picture
puzzles. His medicine began to upset his stomach, gave
him cardiac irregularities and made him feel faint.

Despite his ill health he tried to continue his career,
and said "I keep flogging my will in the hope of winning
though in the end. Yet at the back of my mind there is a
great improbability that I shall ever live long enough to
realize myself. For a long time past my hope has simply
been to last long enough to convince others of what I
might have done - had I lived. That will be something.”

By the end of 1914 he determined that he would
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publish an edition of his journal, and his writing style,
subject matter, and length of entries improved. He be-
gan to write more of authors, musicians and artists,
commented less about his own problems and illness and
showed less depression and self pity. It was clear that he
was beginning to write for a public and even started some
paragraphs, “you observant people will notice.”

He briefly mentioned going to the Christian Scientists
Church, but made no further comment about whether
he actually attended, and if he sought any approaches to
his illness. He spent the afternoon at the Royal Army
Medical College in consultation with the Professor of
Hygiene. There is no comment about what transpired.

He noted that he would marry on September 15th. He
was quite uncertain about the event but felt that if he
could enjoy twelve months of happiness it would be
worthwhile,

Two weeks before his marriage he had a fall. He felt
that he injured his spinal column and said that his
symptoms from 1913 were returning but this time in the
left side. He developed some paralysis and vertigo and
the feeling that his legs would collapse when he walked.
Aweek later he went to his doctor, expecting to have the
marriage forbidden, as he could scarcely hobble to the
doctor’s house. To hisamazement the doctor made light
of his paralysis and said that it was just due to a fall on his
COCCYX.

Despite his past problems, difficulty and concern that
he had little time to live, he actually obtained a certificate
from his doctor to be taken to a recruiting office where
he wanted to join and serve in the First World War. He
knew he was totally unfit but not how unfit. He was
immediately rejected . As the certificate he carried was
not needed he returned home with it and opened it. It
stated that eighteen months earlier he showed the visible
symptoms of disseminated sclerosis. Finally, the diagno-
sis! Thiswas apparently known to his relatives but not told
to him. The doctor had only used the term “nerve
weakness” to him. The letter asked the medical officer to
continue to respect the confidence, rejecting him with-
out stating the grounds. After reading about the changes
in his reflexes, he tore the paper up and threw it out the
railway carriage window. He was amazed at the calm way
he received the news, but thought he was a fool not to
have suspected a serious nervous system disease.

He then attempted to learn more about the disease. He
writes that he has a creeping paralysis, and his left leg
would go lame after a short walk. He did not know
whether his wife was aware of the diagnosis and does not
speak about it with her. In his diary, he never used the
words multiple sclerosis but always left a blank instead.

Itis clear that the journal is of tremendous importance
to him. He feels that it is even a competitor to his wife -
he tells it secrets that he does not tell her.

He sardonically contemplates how the outbreak of war
with Germany in 1914 changed his status from an inter-
esting invalid to a lucky dog. Later, he was hardly notice-
able among the numerous tragic lives and survivors of the
War.

APRIL 1992



He then comments “my nerves are giving way under
the strain ... one leg (the left) drags ... we shall want a
bath-chair as well as a perambulator.” He was starting to
complain that his mind was going and his memory was
poor. The numbnessin his right hand was bothering him
and his doctor advised him to go to the sea alone for his
unstrung nerves. To add to his stressful time his wife was
about to have a baby. Soon he was unable to write any
longer. '

He points out that he hates alarming the doctor, who
is such a cheerful man, so he conceals his symptoms. He
had another attack and was in bed again, expecting
death. He said he wanted music or he would be able to
hear the paralysis creeping. Asaresulthe would lie in bed
and whistle. He worried about whether the journal will
survive accidental loss, and whether it was of any value.

He wrote the hidden dream of most MS patients: “it
would be nice if a physician from London, one of these
days, were to gallop up Hotspur, tether his horse to the
gate postand dash in waving a reprieve - the discovery of
a cure!”

His wife then revealed that she spoke to the doctor
before his marriage and was told that he would be
expected to live only twelve months after becoming
bedridden. She felt he knew, and he was notsure whether
she knew. He wished he could make some sacrifice for
her, but he was entirely in her debit and dependent on
her.

He visited a homeopathic therapist in Finsbury Circus.
He comments “I could write a book on the doctors I have
known and the blunders they have known about me.”
Later, adoctor was called to see him and commented that
he felt he was quite young to have multiple sclerosis, and
then suggested he should travel and continue to take
arsenics.

He read over his diary and said that his constant
preoccupation with himself sickens him. Life also tired
him and he was sick of living. He repeatedly visualizes his
illness as bacteria gnawing away at his spinal cord produc-
ing a creeping paralysis, and feels he can hear the sound
of the gnawing.

He later overcomes some of the depression and begins
to describe the pleasure at small accomplishments such

as penmanship, coaxing a button though a hole, and
other simple tasks.

He went to a chemist’s shop looking for morphia, bug
he was unable to obtain this. It was not clear why he
wanted it, for pain or suicide.

He began to rewrite and edit his journals for publica-
tion and became very pleased with the results. He was still
going to the Museum but only doing simple work such as
making out labels, and recognized that he would never
do any serious research again. He began to regret the
possibility of lingering and causing his wife a burden, and
begins again to think of death. He had another attack
and had to retire from his job. His weak hand was
improving but he said “itis a cat and mouse game and so
humiliating to be the mouse.” It caused him great pain to
resign. His gratuity on retiring turned out to be smaller
than he had hoped, less than a year’s salary.

By Scpl,(’.mber he could not climb the stairs, but on his
hands and knees he attempted to search out a half bottle
of laudanum (opium) which he heard had been found in
the house. His last entries are in very erratic handwriting.
“I am only 28 but I have telescoped into those few years
a tolerably long life: have loved and married and have a
family; Thave weptand enjoyed, struggled and overcome,
and when the hour comes I shall be content to die.”

He made brief entries on October 14th (“miserable”)
and October 21st (“self-disgust”). He then wrote “finis”
and “(Barbellion died on December 31st)". This last
entry is puzzling because it is premature. Perhaps he
signalled the end for his journal readers. In fact, he lived
in a debilitated state a further two years.

W. N. P. Barbellion, a young man who fought a long
and losing battle with multiple sclerosis, is still remem-
bered for his open and honest documentation of his
illness. In the words of Peter Clifford, he “embodied that
rare fusion of scientific and literary genius which can
observe nature and self with equal s(‘.risitivil}’, analyzing
with scientific detachment, yet feeling with poetic inten-

sity.” a
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The Wheelchair as a Mobility Aid
for Persons with Multiple Sclerosis

R. Lee Kirby, MD, FRCPC, and Brenda M. Joyce, MD, FRCPC

Halifax, N.S.

Of the impairments that affect people with multiple
sclerosis, many limit walking ability. Those most severely
affected may benefit by the use of a wheelchair as a
mobility aid. The type of wheelchair that is appropriate,
and agreat many options are available, will depend on the
characteristics of the person, the setting and the in-
tended uses of the chair. The natural history of the
disease — particularly its frequently progressive course
and tendency to relapse and remit — also needs to be
considered. Prescription of a wheelchair should be made
with care, with input from appropriate members of the
team, and after a supervised trial with the chair.

One might say that such matters are outside the healing
art. Why, forsooth, trouble one’s mind further about cases
which have become incurable? This is far from the right
attitude. The investigation of these matters loo belongs to
the same science; il is impossi ble to separate them from one
another.

Hippocrates'
(¢.460 BC - ¢. 377 B.C.)

Disability is prevalent, affecting 14% of non-institu-
tionalized people, 27% of them severely so.* Multiple
sclerosis is one of the chronic health conditions most
likely to limit activity (Table I). Many of the impairments
that limit walking ability (e.g. weakness, spasticity, sen-
sory loss, incoordination and visual disturbances) affect
persons with multiple sclerosis. Although rehabilitation
of mobility problems is rarely as simple as providing
someone with a wheelchair, the wheelchair is a mainstay
ofrehabilitation medicine. Too often, however, the wheel-
chair is misunderstood, misused or taken for granted. In
this paper we will therefore review some of the factors
that affect the prescription of the most appropriate
wheelchair from among the many models and options
available.

CLINICAL EVALUATION

If you suspect a functional problem with mobility,
explore it further until you either are satisfied that the
problem is insignificant or you have sufficient informa-
tion to manage it. Remember that the subjective descrip-
tion of abilities is no more than a starting point; it
requires corroboration by observation —yours, the fami-
Iy’s or that of an allied health professional such as a
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physiotherapist. A clear understanding of a mobility
problem should include at least two components,

First, determine the level of function. Locomotion
(getting from one point to another) may be by a variety
of techniques (e.g. walking, crawling, hopping, wheel-
chair propulsion) and includes locomoting over smooth
and rough ground, through doors, ascending and de-
scending inclines, curbs and stairs. Some tasks are con-
sistently more difficult than others. Determine what is
possible and what is not. Identify the assistance required,
whether in the form of help from another person or from
the use of a specific aid or appliance.

Second, identify the limiting factors to that function.”
Limiting factors are those which preclude a higher level
of function. Intrinsic limiting factors may be the impair-
ments due to a disease or condition (e.g. muscle weak-
ness) or the characteristics of the person affected. Extrin-
sic limiting factors are those in the person's setting or
environment (e.g. architectural barriers) which preclude
functioning at the limits of one’s intrinsic capabilities,

TABLE 1
SOME CHRONIC HEALTH CONDITIONS THAT CAUSE
ACTIVITY LIMITATIONS
Condition Percent whose activity is limited
Multiple sclerosis 77.0
Paralysis of extremities 65.7
Intervertebral disc disorders 45.9
Cerebrovascular disease (stroke) 41.2
Deformities, orthopedic impairments 31.6
Arthritis 20.8

Adapted from Craus and Stoddard.*

THE PERSON

The type of wheelchair which is best will vary according
to a number of personal characteristics (listed in Table
IT), not the least of which are the person’s motivation,
and the maturity to accept what cannot be changed. The
person must be willing to comply with the trial-and-error
and fine-tuning necessary to optimize the prescription.
The natural history of the disease also needs to be
considered, namely its often progressive nature and
tendency to relapse and remit.

Arm strength is needed to propel the chair up inclines
and ramps, Hand strength isneeded to grip the pushrims,
and trunk strength to resist forces (e.g. the tendency to

Jjack-knife when stopping the chair abruptly). Balance is

needed to compensate forinclinesand direction changes,
Leaning can be used to improve the stability of the
wheelchair or in order to achieve an objective (e.g.
leaning forward to open a door).
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TABLE II

FACTORS TO CONSIDER IN PRESCRIBING A WHEELCHAIR

The Person The Setting
maotivation intended uses
maturity architectural barriers
cooperi'lti\'ene&s assistance available
disease course finances

sirength

coordination

balance

spasticity
range of motion
posture

Fair coordination is needed, for instance to grip the
rims, or to steer the chair through narrow openings.
Many wheelchair users are ill-equipped to protect them-
selves during a fall due to lack of strength, coordination
or range of motion. Can the person situpright or does he
or she need to be tipped back? Does spasticity (e.g. in the
form of extensor thrusts) make consistent positioning
difficult? Soft tissue contractures are common and affect
sitting position and the ability to reach the wheels — is
there adequate range of motion? Many persons using
wheelchairs because of severe neuromuscular disease
have scoliosis and pelvic obliquity, which may affect the
distribution of sitting pressures in the chair.

THE SETTING

The intended uses of the chair are also important
considerations in wheelchair selection. The activities
performed by wheelchair usersrange from simply sitting,
where the only purpose of the wheelchair may be to
permitan attendant to transport the user from one room
to another, to the highly athletic. Will sports be played in
the chair? Which ones? The environment also needs to
be considered. Indoor chairs need not have as cushioned
aride as those that will be used outdoors, where sidewalk
and other terrain irregularities are encountered. Are the
floors where the person lives carpeted? How narrow are
the doorways, how tight the turning circles? Is help
available for transfers and ramps? Outside, are there
sidewalks? Are there curb cuts at corners? Is the road
paved?

Financial resources are also important. A
bottom-of-the-line wheelchair may cost as little as $500,
butsophisticated power chairs may cost twenty times that
much. In Nova Scotia, provision of aids and appliances
are not insured services, although municipalities and
special programs (e.g. vocational rehabilitation) will
assist those who meet their eligibility criteria. Further-
more, private organizations (e.g. the Abilities Founda-
tion of Nova Scotia and the Multiple Sclerosis Society)
can be approached for support, often in the form of the
long-term loan of a chair. The social worker is a valuable
member of the rehabilitation team for many reasons, not
the least of which is the ability to obtain the prescribed
equipment.
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THE WHEELCHAIR

In choosing a thempcunc strategy to overcome a spe-
cific disability such as in locomotion, one of the most
feasible and rew.lrdmg components of the management
is to change the nature of the task. Aids and appliances
improve one’s functional capacity by modifying the task.
A person with multiple sclerosis may not have the endur-
ance to walk up the hill to visita fr iend, but a motorized
wheelchair can make the visit possible.

When should one consider a wheelchair? Although
some people accept wheeled locomotion prematurely, it
is more common to procrastinate. There are a variety of
means (e.g. braces, canes) to help people with multiple
sclerosis stay on their feet. However, if the involved
individuals are so badly fatigued by walking that they are
unable to function well once they get to their destination,
then using rehabilitation technologies to preserve walk-
ing may represent “a triumph of technique over reason”.
As the patient’s physician, you can play a big role in
debunking the myths surrounding the use of a wheel-
chair, noting that people are not “wheelchair bound” or
“confined to” wheelchairs; rather, they are freed by them
to carry out activities that would otherwise be impossible.

The overall prevalence of wheelchair use in Canada is
about 3.2 per 1000 of the non-institutionalized popula-
tion' (or about 2,800 people in Nova Scotia) of which
~28% use electrically powered wheelchairs.” The number
of wheelchair models and options have increased dra-
matically in the past decade. Although this has been a
generally positive development, a negative consequence
isthat many patients obtain wheelchairs thatare ill-suited
to them. No single wheelchair design is suitable for all
ages, disordersand activities, The components ofawheel-
chair that should be considered are listed in Table III,
several of which are illustrated in Figures 1-3.

Problems may accompany the freedom provided by
wheelchairs, not unlike the side effects that plague other
potent therapies.” Data documenting the incidence and
circumstances surrounding wheelchair accidents are not
well established, but such accidents appear to be very
common. An estimated 26,000 wheelchair-related acci-
dents thatare serious enough to cause the victims to seek
attention at an emergency room occur in the United
States each year.” The consequences of such accidents
may be simple sprains and lacerations, but 0.2% of these
accidents (50 per year in the US) are fatal.!

Therefore, to obtain a wheelchair that is both func-
tional and safe, we suggest that prescription of wheel-
chairs be made with great care.* Seek input from appro-
priate members of the team, notably the occupational
therapist, physiotherapist, social worker, reputable dis-
tributor and, if customization appears to be necessary,”
an orthotist. Allow the patient a supervised trial with the
chair." ' Ensure that the patient is familiar with its use;
training is important for first-time users. After the patient
has received a wheelchair, regular maintenance and
service are needed if the chair is to function well and
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Figure 1

Lightweight wheelchair. Note that the right footrest is in the swung-out
position and the left armrest is elevated.
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Figure 2

Regular-weight wheelchair. Note that the right armrest is pivoted into
the folded-back position.

Figure 3

Powered wheelchair. The motor and batteries are under the seat,
beneath the cover.
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safely;'? enquire about the chairand examine itatrecheck
visits.

With these few caveats regarding appropriate prescrip-
tion, training and maintenance, you will find the wheel-
chair to be a safe and effective way to help patients with
severe multiple sclerosis improve their mobility and the
quality of their lives.

TABLE III

CHAIR COMPONENTS AND OPTIONS

Feature Explanation or Option

All wheelchairs

weight conventional vs lightweight chair
frame size; rigid vs collapsable

push handles for attendant to push, pull, tip or lift
tipping levers for attendant’s foot, to assist with rear tip

anti-tips limit the extent of rear or forward tip; with or without
rollers

recliner partial vs full; compensating or not; release mecha-
nisms; powered

rear axle posterior offset (“amputee”); adjustable position; quick
release; camber

wheels diameter; “mag"” vs wire spokes

tires solid vs pneumatic; non-puncturable; readed vssmooth

seal hammock vs solid; fixed vs removable; adjustable
posi ton

cushions foam, air or gel; specify thickness

head rest removable vs fixed; define direction of restraint

resiraints lap vs chest belts; lateral thoracic pads; user vsattendant
release

footrests regular vs long; bumpers; swinging detachable vs fixed;
calf straps; rollers; heel and toe loops

legrests pads; troughs; elevating

inserts prefabricated vs custom; base and/or back

armrests desk- vs full-length; variable height; padded; remov-
able; wrap-around; pivoting fold-backs; arm trough

laptray for food, communication aids

carrier knapsack; pouch; luggage rack; crutch attachment

Self-propelled chairs only

pushrims chrome vs plastic; vertical or oblique projections;
one-arm drive

brakes lever vs toggle; high vs low profile; grade aid (ratchet
for incline ascent)

power arm(s) and/or leg(s); attendant; crank

Powered chairs only

power motors fixed or removable; optional use (booster);
stair-climbing

control Joystick controlled by hand, foot; head switchs; mouth;
voice controlled

controller defines performance parameters, may be
programmable

batteries gimballed; different types (e.g. gel)

O
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Maritime doctors are taking
financial control with Practimax
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business person. Concerns such as cash flow and
office efficiency.

We take care of such concerns. We've invested over
half a million dollars and a dozen man-years into
the ongoing development of Practimax. Use our
computer system and in no time your practice will
be realizing its many benefits. Streamline office
procedures by eliminating repetitive tasks. Improve
cash flow with the Practimax accelerated payment
process.

And there's much more. To find out about other
Practimax advantages, give us a call,
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My Life with Technical Aids
Paul Gouett,* BA, MA, BEd
Halifax, N.S.

I know this will not come as a surprise to anyone but
we're firmly imbedded in an era of tremendous techno-
logical change! For that, we are all winners, especially
those of us in the disabled portion of the community.

As an offshoot of that very obvious fact, regard the
previous statement as an example of this era: previously
[ would have referred to “The Disabled Community” as
though it was somehow separate from “normal” society.
Now with so many advances it has become one commu-
nity.

The problem now is two fold: 1) To discover a way in
which these leapsand bounds of technology can be made
available by reasonable means to the disabled persons
theywere developed to assist. 2) To dispel the widely held
notion that disability and bottom-rung are somehow
synonymous. The only losers in all of this are those who,
for one reason or another, refuse to keep pace and
acknowledge the advances.

I'm going to use myself for an example of how impor-
tant some of these technological advances are in my own
life. It's been a long trail but the many aspects that make
my life easier weren'talways available. Patience hashelped.

The most noticeable advance in my life which is obvi-
ous in presence alone is my wheelchair. From the front it
looks like most other electric wheelchairs. . . except that
there is a strange suction cup looking affair near my
mouth.

In actual fact it's a chin-cup used to drive my wheel-
chair and direct its many different operations . . . for
reasons which I'll come to later it was necessary for it to
swing away. That I manage by pressing a concealed
button inside my headrest. Easily seen outside my head-
restisa popsicle stick size lever which I can reach with my
right temple. I can flick it for 3 various modes of opera-
tion: 1) drive; 2) recline; and 3) environmental. These
are indicated by lights on a control box which I can see.
They aren’t as obvious to the casual viewer so I'll explain
- A green light puts me in drive mode where movement

*Paul Gouett isa free lance writer and expert advisor on the disabled
and their affairs. He has made valuable contributions as a Board
member of many different organisations, He was editor of the Nova
Scotia Paraplegic Association journal “The log”, advisor to the Rehabili-
tation Council for the Disabled of Nova Scotia 9(R.C.D.N.S.). He is
currently completing two years as a member of the Disabled Persons
Commission, and was formerly chairman of the fund raising committee
for the Abilities Foundation.

Paul obtained his B.A. and M.A. at St. Mary’s University and com-
pleted his training at Queens, University with a Bachelor of Education
degree,

He taught at Sidney Stephen Junior High and continued his work for
five years after the diagnosis of multiple sclerosis was made. In 1980 he
finally retired from teaching and took up residence at St. Mary's
University.

Despite his disability Paul retains a cheerful personality maintains an
active part in current affairs.
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of the chin cup tells the chair to move where the chin cup
directs it. - A red light means I can recline (the leg rests
rising proportionally as I go back). This is again control-
led by up and down movements of the chin cup. - In
between the green and red modesis one where no colour
is evident. This is environmental control mode. Here
with the 4 major directions of the chin cup, up, down,
left, right, I can turn on and off: A) my computer; b)
stereo; ¢) light over computer; and d) reading light on
desk.

All this is coordinated by a computer mounted on the
back. The speed of the chair be it high/low, indoor/
outdoor can be regulated. As well, an attendant control
for the chair is found. This can be used by a designated
individual within the range of the control’s reach. The
many wires on the back indicate that something very
interesting is going on!

Thus far,  have given no attention to the real computer
which makes my life meaningful. To adequately do that,
however, I must tell you about another aid which allows
me to utilize the computer. (Actually, who am I kidding?
My whole life is dependant upon support of some sort.
Singling out a few items simply means ignoring others
which are just as important for different reasons.)

Atany rate, to use my computer, because I have no use
of my arms or hands, I must use a mouthstick. This
apparatus is composed of a metal biteplate fitted with an
extending 12" brass rod with a rubber tip. With this aid I
can type, operate my telephone and turn pages. (To
make room for the utilization of my mouthstick is what I
alluded to earlier when I said it was necessary for my chin
cup to swing away.) All of this needs some explaining
which I'won’tgo into here butwould be more than happy
to illustrate it to interested parties.

Paul Gouett shown at his computer typing with his mouthstick.
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Ithink of myselfasawriter. Though with this mouthstick
I am slow, that being the case I consistently keep most of
my articles and letters to a manageable limit. It saves on
jaw fatigue and too great an expansion of neck muscles!

The use of the computer is vital to my sense of partici-
pation in life. I have found my niche as a writer and feel
I'am thus able to contribute on a very worthwhile level.
This aspect I emphasize through repetition because it is
largely due to the use of technical aids in mylife, Iam not
unusual in this use of technology. Many of us (meaning
you and I, not with “Disabled” or “Ablebodied” labels
attached) have our lives shaped by technology. As exam-

ples, regard the advances in the medical field itself. MRI
scans were not even a dream when I was diagnosed.
Pocket calculators were unheard of. Engineers used slide
rules. -

So where does that leave you and me? After all that
rhetoric we're still back at square one. You're still
ablebodied and I'm not! = Until we break down the
barriers that divide us, we'll all stay that way. The ones
that say technology costs too much and the ones that
equate disability with meaningless existence will just have
towake up and smell the flowers. This isa whole new era.
Let’s all join it. O

The Dalhousie Multiple Sclerosis Research Unit

The Dalhousie Multiple Sclerosis Research Unit was
established in 1980 to provide care and education for
people and families with MS in Nova Scotia. In providing
such care, it was planned to document all cases in great
detail in a computerized data system to aid in research to
find answers about the cause and treatment of MS,

Dr. T J. Murray had been involved in research projects
related to multiple sclerosis since 1973 but, a need to
have the large group of well documented MS patients
was recognized, if further studies were to be effectively
organized.

A grant was obtained from the Multiple Sclerosis Soci-
ety of Canada to initiate the Unit. It was then organized
with the unique approach of organizing the clinical care
and documentation of patients for a large number of
collaborative scientists and clinicians could carry out
research programs. Building on this concept, over 30
collaborative investigators have been involved in the
Unit over the past decade. These investigators have been
at Dalhousie primarily, but also in nationally and inter-
nationally organized research projects.

The central concept of the Unit, however, is to provide
exemplary care for patients, providing patient educa-
tion, family education, and public education, and devel-
oping extensive computerized documentation as the
basis for research.

OBJECTIVES
The Unit has a series of objectives:

* To maintain a close liaison with referral physicians
and consultants regarding their patients with MS,

¢ To act as a resource for educational information for
patients, families, and physicians,

* To provide public education about multiple sclerosis.
* Todevelop and support research programs related to
the cause and cure of multiple sclerosis.
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* To provide alarge group of well documented patients
who agree to participate in various projects to find
answers in MS.

* To provide clinical support for various basis research-
ers and clinical researchers in the area of multiple
sclerosis.

RESEARCH

Over the past decade, the MS Unit has encouraged
collaboration with many scientists, clinicians and health
care workers. More than 70 scientific publications have
resulted from this research activity. Collaborations have
occurred from Psychology, the Trace Metal Laboratory,
Urology, Neurosurgery, Rehabilitation Medicine, Nurs-
ing, Physiotherapy, Human Communication Disorders,
Ophthalmology, Medicine, and many other groups.

Research funding has totalled over a million dollars,
and the projects continue to increase.

EDUCATION

An important function of the Unit is to provide educa-
tion for patients and families, for health professionals
and for the public. The staff of the Dalhousie MS Re-
search Unit are involved in medical student lectures,
nursing seminars, community physician programs, re-
fresher courses, MS Society programs and various educa-
tional programs on TV and radio.

The Unit maintains a resource library for MS books,
pamphlets and audio-visual materials available to pa-
tients and the public. There is a close liaison with the
Atlantic Division of the MS Society who also carry out
activities in relation to education of patients and the
public. The Unit has been instrumental in setting up self
help and support groups for spouses of MS patients and
for MS patients, and organizes an annual children’s
workshop for those who have a parent with MS.
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A TEAM APPROACH

Each person with MS has unique treatment needs and
can be managed by a team of health professionals. The
patient’s assessment and evaluation is done by one of
three Unitneurologists, Dr. T.J. Murray, Dr. V. Bhan, and
Dr. C. Maxner. We have consultant liaison with Neuro-
surgery, Rehabilitation Medicine, Orthopaedic Surgery,
Gynaecology, Urology, Audiology, Psychology and other
services.

A nurse/coordinator provides a continuing link with
patients. The Unit has effective support from Physio-
therapy, Occupational Therapy, Psychology, Pharmacy,
Social Work, and dietary consultants.

CLINIC ARRANGEMENTS

Upon receiving a referral from a family physician or
other physician, the Unitwill arrange an appointment at
Camp Hill Hospital. The Clinic is wheelchair accessible,
includes examination rooms, and access to physiotherapy
and occupational therapy areas, a library of MS informa-
tion, and the clinic coordinator’s office.

A neurologist sees the patient and carries out a neuro-
logical and general physical examination, and counsels
the patient and provides recommendations regarding
therapy. That same day, a letter is dictated to the refer-
ring physician who continues the management and care.

MS CARE FOR THE MARITIMES

The Dalhousie Multiple Sclerosis Research Unitis the
only centre of its kind in Maritime Canada. It provides
consultation, care, education and research, and it has
documentation on over 1000 patients with multiple
sclerosis.

It is supported by the Department of Health and
Fitness of Nova Scotia who provide an annual grant in
support of its activities. We are grateful for this support,
and the Unit could not continue if it were not for the
understanding and support of the Department.

NATIONAL AND INTERNATIONAL LINKS

The Dalhousie MS Research Unit has various links
nationally and internationally. It was part of the initial
Canadian cooperative study group for MS and initiated
the first national project. It was a founding member of
the Consortium of MS Centres, headquarterslat the
Cleveland Clinic, and recently hosted an international
meeting of the Centres in Halifax. Dr. Murray has re-
cently completed his term as Chairman of the Medical
Advisory Board of the National MS Society, and sits on
the International Federation of Multiple Sclerosis Soci-
eties, aswell as being the founding member and Advisory
Board member of the Consortium of MS Centres.

These national and international linkages not only
keep the Unitin the forefront of MS activity, but theyalso
involve the Unit in collaborative projects with other
Centres in Canada and the United States.
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CONCLUSION

The Dalhousie MS Research Unit was organized over
12 years ago to coordinate exemplary clinical care, re-
search and education of MS patients, their families and
the public. It has been successful in all these areas, and its
activities and programs continue to increase. O
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The Effects of ABR Stimulus Repetition Rate in MS. Ear and
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Canada has one of the highest
rates of multiple sclerosis in
the world.

Multiple Sclerosis
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Fund Raising for Multiple Sclerosis
“MY THOUSAND DOLLAR T-SHIRT”

Basil Grogono,* MB, BS, FRCS
Halifax, N.S.

Raising money for charity has become a major industry
these days. Despite government support for research,
payments of unemployment benefits, and many social
supportsystems of the modern welfare state, hundreds of
organizations depend on voluntary contributions.

This is particularly true of the Multiple Sclerosis Soci-
ety. This disease remains an enigma. It is the most
common neurological disease affecting active young
members of our society and there are some 25,000 suffers
in Nova Scotia.

One of those who suffers from this disease is my friend
Paul Gouett who is now in awheelchair and attending St.
Mary's University, in Halifax. [t was after avisit to him that
I decided to participate in the Multiple Sclerosis Bike
Ride, being held for the first time, from Mt. Uniacke to
Acadia University in Wolfville, a round trip of 150
kilometres.

In the spring of 1990, I salvaged my twenty-year-old
Raleigh and practised trekking along the beautiful coun-
try side of Nova Scotia. I hadn’t ridden a bike, for more
than a few miles, for about forty years. However, a bike
race in Yellowknife in 1986 had toned up some of my
latent muscle fibres.

The ride to Wolfville, thatyear (1990), for the hundred
enthusiasts was a stimulating experience. Many a sporty
athlete and many a charming maiden, swished past my
bike but I arrived unblemished at Acadia’s dazzling
heights. The return journey was swathed in rain but the
sight of so many happy cyclists cheered my return
journey.

Now, in 1991, plans for the Multiple Sclerosis Second
Annual Bike Ride was once again underway, however;
this project, for me, seemed unrealistic. How would I get
enough sponsors, would my ancient muscles respond,
was my old Raleigh a fit instrument to compete against a
whole armada of magnificent mountain bikes and super
light weight racers? Then I hit upon the idea of my T-
shirt. I would get a $5' plain white T-shirt and some
colored marking pencils, and put the names of my
sponsors there upon and raise $1,000.

First I tried the Premier’s Office - “Sorry”, came the
answer, “I would have to do the same for every charity”.
The Mayor of Dartmouth was my next target — “Yes”, he
would give a contribution. I then tried Ron Wallace,
Mayor of Halifax, and was promised $50. Then I rang all
of the doctors | knew as well as medical representatives.
They were all generous and none refused. The only
problem was, many were away on holiday so I was no-

*Orthopaedic Surgeon, Halifax Infirmary, Halifax, N.S.
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where near my thousand dollar target. Nextlapproached
several automobile centers, Subaru and Honda both
contributed.

At last I had sponsors for my thousand dollars. The
great day arrived. My old bike had been carefully tuned
by Mr. Beaver of The Trail Shop and it hummed along
like a new top. I had practised every morning at 6 am and
felt the task should not be impossible.

As we assembled in Mount Uniacke, I felt a little
nervous. It reminded me of taking exams, those mental
butterflies that flutter before you sit down for an unpre-
dictable task.

Dr. B. Grogono, a young 69, in action wearing his “Thousand
Dollar T-Shirt”
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“Have a good ride and drive carefully,” remarked our
Constable. The chaos of bikes and bodies somehow
became transformed and was to be set along the wonder-
ful sloping roads along Windsor and beyond. These were
historic road where Haliburton, Eisenhauer and Uniacke
all travelled in carriages in Nova Scotia’s early days. A
century later, automobiles and trucks were regraded to
second class vehicles as more than one hundred cycles
sped on their way. Hills and hills, my gears worked
smoothlybut there were always many athletic types speed-
ing past.

The route along the main highway crossed Avonport
and Acadia. The Evangeline brought the ride to Grand
Pré. Eventually we arrived at Acadia University where we
stayed over night for an evenings entertainment.

The return journey was the real test. It seemed to be
uphill all the way. I stopped several times along the way

for photographs. It's difficult to appreciate the beauty of
the countryside as you relentlessly peddle, peddle . . . .
peddle!

At last, Mount Uniacke was in sight. T over took a small
group of cyclists to reach the final post. It had been over
four hours before I spied my wife and grandson on the
finish line. “We have been waiting for you for over and
hour, but you're not quite the last!”

Now it was time to make those phone calls and visit
numerous offices to finally deliver the thousand dollars
to the Multiple Sclerosis Society. I hope this wonderful
weekend encouraged others to support the much needed
help for Multiple Sclerosis.

This Bike Ride raised $60,000 in Nova Scotia and
$400,000 across Canada, The idea of an issue of The Nova
Seotia Medical Journal devoted to Multiple Sclerosis had
been hatched! O

Every second another acre of tropical rainforest is destroyed forever, Protect an acre NOW. Call World Wildlife Fund at 1-800-26-PANDA.
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QYTETEC

(misoorostal;

1 100 meg
/200 meg
CYTOTEC BRIEF PRESCRIBING INFORMATION
Therapeutic Classification
Cytoprotective Agent

INDICATION:

CYTOTEC (misoprostol) is indicated in the treatment and prevention of NSAID-induced gastric ulcers
(defined as = 0.3 cm in diameter] and in the treatment of duodenal ulcers.

CONTRAINDICATIONS:

Known sensitivity to prostaglandins, prostaglandin analogues, or excipients (micro-crystalline and
fydroxypropy! methyleellulose, sodium starch and hydrogenated castor oil),

Contraindicated in pregnancy.

Women should be advised not to became pregnant while taking CY TOTEC. If pregnancy is suspected, use
of the product should be discontinued and the pregnancy followed very closely (weskly) for the next four
Weeks.

WARNINGS:

Women of childbearing potential should employ adequate contraception (i.&. oral or intrauterine devices)
while receiving CYTOTEC. (See CONTRAINDICATIONS.)

Nursing Mothers: It is unlikely that CYTOTEC is excreted in human milk since it is rapidly metabolized
throughout the body. However, it is not known if the active metabolite (misoprostol acid) is excreted in
human milk, Theretore, CYTOTEC should not be administered to nursing mothers because the potential
excretion of misoprostol acid could cause significant diarrhea in nursing infants.

Pediatric Use: Safety and effectiveness in patients below the age of 18 have not been established.
PRECAUTIONS:

Selection of Patients: Before treatment is undertaken, a positive diagnosis of duodenal ulcer or
NSAID-induced gastric ulcer should be made. In addition, the general health of the patient should be
considered. Misoprostol is rapidly metabolized by most body tissues to inactive metabolites.
Nevertheless, caution should be exercised when patients have impairment of renal or hepatic function.
Experignce to date with such patients is limited,

Diarrhea: Rare instances of profaund diarrhea leading to severe dehydration have been reported Patients
with an underlying condition such as initable bowel disease, or those in whom dehydration were it to
occur, would be dangerous, should be monitored casefully i CYTOTEC is prescribed.,

ADVERSE REACTIONS:

Gastrointestinal:In subjects receiving CYTOTEC (misoprostol) 400 or 800 meg daily in clinical rials, the
most frequent gastrointestinal adverse events were diarhea, abdominal pain and flatulence. The
dverage incidences of these evenls were 11.4%, 6.8% and 2 9%, respectively. In clinical trials using
4 dosage regimen of 400 meg bid, the incidence of diarthea was 12.6%. The events were usually
Iransient and mild to moderate in severity.

Diarrhea, when it occurred, usually developed early in the course of theragy, was sel-imiting and
fequired discontinuation of CY TOTEC in less than 2% of the patients. The incidence of dianhea can be
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minimized by adjusting the dose of CYTOTEC, by administering after food and by avoiding
coadministration of GYTOTEC with magnesium-containing antacids.

Gynecological: Women who received CY TOTEC during clinical trials reported the foflowing gynecological
disorders: spotting (0.7%), cramps (0.6%), hypermenorthea (0.5%), menstral disorder (0.3%) and
dysmenorrhea (0.1%).

Elderty: There were no significant difference in the safety profile of CYTOTEC in approximately 500 ulcer
patients who were 65 years of ape or older compared with younger patients.

Incidence greater than 1%: In clinical trials, the following adverse reactions were reported by more than
1% of the subjects receiving CYTOTEC and may be casually related to the drug: nausea (3.2%),
heaache (2.4%), dyspepsia (2%), vomiting (1.3%) and constipation (1.1%). However, there were no
clinically significant ditferences between the incidences of these events for CYTOTEC and placebo.

DOSAGE AND ADMINISTRATION:

Treatment and Prevention of NSAID-Induced Gastric Ulcers: The recommended adult oral dosage of
CYTOTEC for the prevention and treatment of NSAID-induced gastric ulcer is 400 to 800 meg a day in
divided dosas. NSAIDS should be taken according to the schedule prescribed by the physician. When
appropriate CYTOTEC and NSAIDS are to be taken simultanegusly. CYTOTEC should be taken after food

Duodenal Ulcer: The recommended adult oral dosage of CY TOTEC {misoprostal) for duodenal ulcer Is
800meg per day for 4 weeks in two of four equally divided doses {i.e. 200 meg qid or 400 meg bid). The
last dose should be taken at bedtime. Antacids {aluminum based) may be used as needed for relief of pain.
Treatment should be continued for a total of 4 weeks unless healing i less time has been documented by
endoscopic examination. In the smail number of patients who may nat have fully healed after 4 weeks,
therapy with CY TOTEC may be continued for a further 4 weeks.

AVAILABILITY:

CYTGlgEC 200 meq tablets are white to off-white — scored, hexaponal with SEARLE 1461 engraved on
one side

CYTOTEC 100 meg tablets are white to off-white, round tablets with SEARLE engraved on one side and
CYTOTEC on the other.

Store below 30°C (186°F).

Pharmacist: Dispense with Patient Insert,

Only Cytotec Protects.

REFERENCES: 1. Adapted from Langman, MJS. Peptic Ulcer Complications and the use of Non-Aspirin,
Non-Steroidal, Anti-Inflammatory Drugs, Adverse Drug Reaction Bulletin 1986:120:488451. 2. Cylotec
Product Monograph May 1991. 3. Graham DY, Agrawal NM, Roth SH et al, Prevention of NSAID-induced
gastric ulcer with misoprostol. Lancet 1968:2:1277-1280. 4, Elliot SL, Yeomans ND, Buchanan RRC, et
l. Long term epidemiology of g;osvmelhy associated with nonsteroidal antiinflammatory drugs (NSAID)
{abstrl. Clin Exp Rheumatol 1990; (suppl 4) 8:58. 5. Fries JF, Miller SR, Spitz PW, et al. Toward an
epidemiology of gastropathy associated with nonsteroidal antiinflammatory drug use. Gastroenterology
1989:96:647-655. 6. Gabriel 5, Jaakkimainen L, Bombardier C. Risk for serious gastrointestinal
complications related to use of nonstesoidal antiinflammatory drugs A meta-analysis, Annals of Intemal
Medicing. 1991115:787-796.
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MOM — The Medical Office Manager

MOM is a fully accredited system written in close cooperation with practising physicians. MOM is extremely
easy to use and is packed with features designed to simplify the operation of your practice. MOM handles the
dull routine leaving you and your staff with time for more useful activities. No other system even approaches
MOM'’s level of capability. This, together with our unmatched support and low prices, is why people are
abandoning other systems for MOM.

A Few of the Features MOM Offers

Complete MSI/'WCB/Out of Province Claims Submission
Private Billings to Patients, Companies, efc.

+ Automatic Claim Reconciliation from MSI Floppy Disks
Detailed Financial/Administrative Reporting

Automatic Claim Validation

Popup Calendar for Hospital Visit Claims

Anaesthetic Claims Automatically Tagged with
Start/End Times, Time Used & Units Breakdown
Automatic Determination of Premium Fee Eligibility
Automatic Capture of Patient Dx History

Follow-up Notes & Success Rating for Procedures
Drug Interaction Analysis

Interface to Carefile™ Program

Direct Access to Word Processor

Comprehensive & Highly Selective Label Generation
System for Address, Chart, Specimen Labels

+ Personalized Form Letters

+ Formal Analysis of Variance ("F" Test) on Patient Test
Results

Data Export for External Statistical Analysis

+ Automatic Dx Look-up + Downloading Claims Data from Hospital Computers
+ Idiosyncratic Dx Abbreviations (Where Authorized by Hospital)
+ Sex Specific Dx Checking + Appointments System
+ Complete ICD9 File Included + Reminders & Confirmations for Long-Term
+ Automatic MSI Code Look-up Appointments
+ Referral Physician Table with Automatic Look-up & + Individual Physician Waiting Lists
Selection « External Clinic Appointments System
+ Referral Correspondence Management « Telephone/FAX/Pager List
« Automatic Letter Generator for Referral Correspondence - Automatic Forward Scheduling for Vaccinations &
« Locates Patients by MSI Number, Name, Part of Name, Other Procedures
What the Name “Sounds Like" or Hospital Unit Number + Pregnancy Lists
+ Stores Patient Prescription Records, Test Results, + Hospital Admission/Discharge Lists
Consultation Reports, Drug Allergies, Risk Groups, + Patient Profile Files
Hospital Unit Numbers, General Notes « Patient History Reports for Insurance Companies etc.
+ Generates Patient Addresses from Postcodes + Surgery List
« Inbuilt Canadian Classification of Diagnostic, Surgical & -+ Handles GST

Therapeutic Procedures (CCDSTP)
+ Automatic Capture of Procedures Performed with
Ability to Refine Procedure Definition using CCDSTP

Multi-User Systems with Instant Windowing Available

Low Prices

Training

Support

Prices start at $449.99 for the
“MOM Jr-" system which handles
all types of claims for GPs and spe-
cialists (including anaesthetists) and
comes with the full ICD9 file plus all
MSI Claim Codes on board,. MOM
Jr=will handle ANY number of doctors.

MOM customers can have as much
training as they require. Since MOM
is so easy to use you'll find you don’t
have to waste much time on training.
Some of our users have never had any
and don’t think they need any — MOM
is simple!

MOM users receive unequalled support.
For the first 12 months, telephone
support is free as are site visits anywhere
in the Province. We can offer this be-
cause our users have very few prob-
lems. Beyond 12 months a small
annual fee provides continuing care.

CALL TODAY

If you want the best system for your practice call for a demonstration in your office at a time that suits you!

Benneworth Advanced Systems Inc.

59 Melwood Ave., Halifax
P.O. Box 5006
Armdale, NS B3L 4M6

Tel: 479-0300
Fax: 479-3099
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sustained-release ketoprofen capsules
150 mg and 200 mg
Anti-inflammatory analgesic agent

L OG- LT

ketopeofen 10 animals has resuled in renal papdlar,' necrasis and other
abnarmal renal pathology. In humans, there have been reports of acute
interstitial nephrtis with hematura, proteinura, and occasionally
nephrotic syndrome. A second form of renal toricity has been seen in
patients with prerenal conditions leading to the reduction in renal
blcod fiow or blood volume, where the renal prostaglanding have &
supportive role in the maintenance of renal perfusion. In these patients,
| ofa dal ant-infl drug may cause 2
dosedependent reduction in prostaglandin formation and may precip-
tate overt renal decompensation, Patents at greatest rsk of ths
reaction are those with impaired renal function, heart failure, lver
dpfurctm m lal:lng diuretics, and the eiderly. Discontinuation of

ACTION and CLINICAL PHARMACOLOGY: Animal 9
sudes have shown that ketoprofen possesses am«nﬂammm
ande mwmmxmmﬁ Thwm mﬂammmm snat
mediated
has been demanstrated by a reducton in joint sweling, pain and
duration of moming stiffness, and by increased grip strength and an
improvement in functional capm Clmcel triaks in patients with
rheumatoxd arthritis and shown that when givenin a
dose of 200 mg once daily, the anmnhmnc xtmr.- o+ Onmi [
comparabile to that of a twice dad
ketoprafen bid). Ketoprofen 200 mg Mlnduf-ld hﬁgm
intestinal bleeding than acetylsabcylic aod 4 giday. Pharmacokinetics
properties: Ketoprofen from Onuvad is siowly but aimost completely
atsorbed from the gastrointestinal tract. Mean peak plasma levels of
J?and#lmhmamlemdabwtﬁmlﬁwmgﬂngkomm
Oewail 100 and 200 mg, fingar o
amageranqeufmbomhig Themmkavaﬂahlnyufnmaulu
5% of that of conventional capsules. n a food-effect study, meal
composition did not atfect the extent of absorption of ketoprofen from
0' al alﬂmqh i 'hmy meal shghtq but significantly delayed the
g toa light meal; in

this m.df wammmpammhlmmmewmha

¥ therapy & uswaly followed by recovery
fo the pre-treatment state r.empmhn and its metaboktes are elim:-
niated primarily by the kidneys, therefore the drug should be used with
great caution m patients with impared renal function In these cases
lower doses of Oruvail should be antiopated and patients carefully
monitored. Dunng long-term therapy kidney function should be
monitered pemdm Mhm As with other nonstercidal
y drugs, barde f more bver tests
may occur in up 10 15% of patients. These abnarmalities may progress,
may remain essenﬂaup unchanged, or may be transient with continued

therapy. Meaningful {3 times the upper imit of f ALT

o AST occurred mmtlvlleddmulmakmlesmmm patients. A
patient with symptoms andior signs suggesting bver dysfunction, or in
whom an abnormal liver test has occurred, should be evaliated for
evidence of the development of mare severe hepatic reaction while an
therapy with this drug. Severe hepatic reactions including jaundice and
cases of laual hquuhs hmbeen reported with thudmg a5 with other
dal anti drugs. Although such reactions are rare,

if abnormal lrver tests pemmmm if diinical sigrs and sympioms
consistent with liver disease develop, o f systemic manifestatians oceur
fe.g eosinophilia, rash, etc), this drug should hedmnmmd Dumg

Ly g bk K Py, s praprany]
17 ids of 17-hyd n urine and which rely
upon aod preciptation a5 an end paint or upon colour reactians for

. carbonyl groups. Na interference was seen in the tests for proteinunia

using Albustix, Hema-Combrtix or Labstix Reagent Stnps. Eetopeofen
decreases platelet adhesion and aggregation. Therefare, it can prolong
bleeding tme by approxmately 3 to 4 minutes from baseline values
There is no significant change in patelet count, prothrombin time,
partial thromboplastin time, or thrombin time.
ADVERSE REACTIONS: Gastrointestinal: Gastrointestingl effects
mmtherrm‘l!wmen‘ﬂy observed adverse reactions and were seen n
13% of patients recaiving Oruva profen), Ulceration
and gastrointestinal bleeding have been obsenved n 2 few patients
receiving Oriavail therapy (approximately 0. 3%), Other adverse reactions
n order of decreasing frequency were: gastrointestinal pain, dyspepsia,
constipation, nausea andior vemiting, diarrhea and latulence. Such
symptoms led 10 the discontinuation of treatment in 6 8% of patients
Central Nervous System: Central nenvous system adverse feactions
were next in frequency and inchided headache, fatigue, drowsiness,
dizziness, depressicn, restiessness and nightmares, Skin: rash, eczema,
flushing, pruritus, sweating and loss of hair were cecasionally observed.
Allergic: These were seen infrequently and incuded urticaria,
angicedema and asthma. Cardiovascular: Mild peripheral edema,
paipitation, brusing, arrhythmia, chest pain and exacerbation of
amnlauvy disturbances were reported. Auditory: Tinndus and deai.
Mouth: The falk pl

WETE mwﬂed dry mouth,

of the mouth and gums. anhmmlmlmem

phatase lactic dehydrogenase, ghutamic coloacetic transaminase and

Hond um mtmgen valuﬁ m 1oumt in some pmms r!cemng
nat lead

m1men1 and, in some cases, returned to nommal despite continuation

of the drug. l'hef! hiave been wadtmmsufd«reased hematocrt

o »emmai ketoprofen formulation. Steady-state plasma b f

levels of 4.3 and 0.91 mglL. respectively, after repeated doses of 200 mg
ooce daily. There s some evidence that Crgy and bicavailabiity are
increased in the eldery as the result of an age-related reduction in
volume of dstnbution since the apparent elimination haff &e of about
B haurs is similar in both young and eiderly patients. No or regligible
accumulation of ketoprafen was found foflawing repeated once daly
of Orwvail 200 mg capsubes in either young or aged subjects
In arthritic patients treated with Oruvad 200 mg once daily for up 10
3 months, the steady-state depositan of ketoprofen remains unaftered
turng chronic adminsstration. When comparing 1o a group of healthy
subipcts, no differences with respect to AUC, Crnay, and elimnation
half lifie were found, indicating that mflammatory joint disease has no
influence on the kmetics of Onuvail capsules
INDICATIONS and CLIN

longbenmheraw. iwdundm MBM itored p ¥
functian, it must
hedamurd«nmmw Mﬂem Fluid

retertion and edema have been observed in approximately 2% of
patients treated with ketoprofen, Therefore, as with many other
nonssercidal antiinflammataey drugs, the possibility of pveclp«atmg
congestive hean fadure in eldery patients or those with ¢

and hemoglabin values without prog on prolonged
of the drug
SYMPTOMS AND TREATMENT OF OVERDOSE: Symptoms: Of 20

cases of overdosage (up 1o 5,000 mg) reported in Great Britain
{5 chidren, 14 adolescents of young aduhs, and 1 eiderly), anly 4 had
mid symptoms fvomiting in 3, drowsness in 1 chik). Treatment:
Administer gmnc Iavage of an emetic and treal symgtomaticaly.

cardiac function should be born in mind. Onuvad should be used with
(auﬂoﬂ in patients with heart failure, hypmemnmathu conditions

g 10 fluid retention. hould be monitored
periodically dunng long-term therapy, especially in those patients at fisk
Hematalogy: Drugs inhibiting prostagiandin biosyrithesis do interfere
with platelet function to same degree: therefore, patients wha may be
adversely affacted by such an action shoukd be carefully observed when
Orwail & administered. Blood dyscrasias associated with the use of
nonsteroidal anti-inflammatory drugs are rare, but could be with severe

2 Oruvadl
the treatment of rheumatoid arthritis, antmﬂng spundybh; and
ostecarthntis
cummnns: Oruvail (ketoprofen) & contraindicated in
patients with active peptic ulcers of active nflammatory diseases of the
gastrointestnal tract. Oruvail s ako contraindicated in patients who
have demanstrated lwmuum to the diug kmufmm
tiviy, k fen should nat be given
sod (ASA) and other nonsteroidal ammﬂamwdwum
symptoms of asthena, rhintis or Lrticana. Fatal anaphylactond reactons
have ocourred in such individuals,
'WARNINGS: Peptic ulceration, perfaration and gastraintestinal bleed-
1. sometimes severe and occasionally fatal have been reparted during
1herapy with nansteridal anti-inflammatoey drugs INSAID's), including
Cruvall (ketopeofen). Unlike most adverse reactions, which usually
manifest themselves in the first month if they are going to occur in an
sidandual, new peptic ulcers keep appearing in patients under treatment
with mnpmienatalaleufgmr!hanm p!lpar Oruvail should be
arven Lnder ck di
. ulraqmmnm.mlamm mhanm-yuioeptxuloer
oAner | tract.

ltlwmﬁﬂnnh;manmustwgh!he henefrsmmml
against the possible hazards. Patients taking any NSAID including this
drug should be instructed 1o contact 3 physican immediately if they
rigenence ymploms of signs suggestive of peptic ulceraton or
qastromtestinal biseding. These reactions can occur without waming
symptoms of signs and at any time during the treatment. Elderly, frail
and debilitated pmnuappealubu‘ higher sk from a vanety of
adverse reacbons from y druags INSAID's)
For such patients, consk id be gven 1o dose
than usual, with indidual admnmentmnnecemand under close
supervision. See “Precautions” for further advce. Use in Pregnancy:
The satety of Onvad when adminsstered 1o pregnant or nursing women
s nat been determined and mfmw(husu nat recommended
Pregnant ratswho ece

15 of gestation, showed d,smand Increased Mmcnahl'p Nursing
mathers: In rats, ketoprofen at doses of 9 mglkg appeoximately 1.5

q Anefmia i mmmnl; abmemd in rheumalud ammhs
and & sometimes i by drugs,
which may produce flud retention o mmnrgumnmmal bicod loss
in some patients. Therefore, patients with initial hemoglobin values of
10 gidL of less who are to receive longterm therapy should have
hemaglabun values determined frequently. Infiection: in common with
other anti-inflammatory drugs, Onuval may mask the usual signs of
infiction. Ophthalmology: Blurred andior dimnished vision has been
reported with the wse of ketoprofen and other nonstercidal anti-
inflammatory drugs. i such symptoms develop this drug should
be discontinued and an ophthalmalogic examination performed;
ophithalmic examination should be carned out at periodic intervals
in any patient receiving this drug for an extended period of tme.
Orug Imteractions: Methotrexate: The concomitant adminsstrataon
of ketoprofen and high-dose methotrexate has been associated with
prolonged and marked enhancement of serum methatrexate levels
resulting in severe methotrexate towicity. This may also apply t some
ather nonsteridal anti-nflammatary drugs. There were no abnormal-
ties in methotrexate kinetics or evidence of toxicity when ketoprofen
was given at least 12 hours after completion of high-dose methotrexate
infusion. ORUMAIL should not be used in patients receiving high dose
methotrexate. The jpotential for severe tonioty should be kept in mmd
when p profen and low-dose

ONLNNI. shwldnolbea&nlmﬂmd within 12 hours of mmw
infusion. Acetybsalicylic acid (ASA}: concurment adminstration of ASA
decreased ketoprafen protein binding and increased its plasma clear-
ance. The overal result was a 40% reduction in the AUC of ketoprofen.
Oral anticoagulants: Ketoprofien has been shown to depress platelet
aggregation and it can prolong bleeding time by approximately 3 10
4 minutes from baseine values. Howewer, a study conducted in twenty
patients undengoing therapy with coumarin and ;nmultaneow,}p mm

ng , faied to of il
effect heless, ok f whe
Onwan‘ s ghen :omomnlmly with anticoaguiants. Diuretics:
ghkgiday p.o. from day with | fen, produces a
redunm in unﬂarf pomum and chionde mbun compared 10
fome. Patients taking di risk of

times the maximum human therapeutic dose] did nat affect perinatal
tevelopment. Uipon adminstration 1o lactating dogs, the milk concen-
tration of ketoprofen was found to be 4 to 5% of the plasma drug level
Data on secretion i human mik atter ingestion of ketoprofen do not
unst. As with ather drugs that are excreted in mik, Oruvail is not
recommended for use in nursing mothers. Use in Children: The
conditions for safe and effective use of Oruvail in chidren under 12 years
of age have not been establshed and the drug is therefore not
recommended in this age group

PRECAUTIONS: Gastrointestinal : If peptic uiceration i
suspected of confiemed, or o gaﬂmlmﬁmd bieeding or perforation
occurs Oruvail p should be d an apgrop
treatment Y " o The 4
Pvdeme!ham!emmﬂam adrmmﬂrabon of histamine Hz receptor
anfagonists andior antacids will ether prevent the ocourrence of
gastrointestingl side effects or alow continuation of Onuval therapy
when and if these adverse reactions appear. Renal function: As with

g
dmlnpmq renal fadure secondary 10 a “decreise in vmal blood flow
caused by prostaglandin inhibition. Antacids: concomitant adminis-
teation of magnesium hydroxide and alumenum hydroxide does not
interfere with the rate or extent of the absorption of ketoproden,
Lithium: nansteroidal anti-inflammatary agents have been reported to
increase steadystate plasma fithium levels. 0 is recommended that
plasma lithium levels be mondtored when Onsail is coadministered
with lithim, Probenecid: concument administration of probenecid
increases bath free and bound ketoprofen through reducing the plasma
dearance of ketoprofen to about one-third as well as decreasing its
protein bindng. ORUVAIL 55 not recommended in association with
probenecd. Ketoprofen & extensively (99%) protein bound 10 human
serum albumin and may compete for binding sites with drugs such as
sutfonamides, aral hypoglycemic agents, phemytain o lithium, Although
na significant interaction has been documented, patients with such
r.omhnatm tl‘ww should be monmored Clinical Laboratory Test:

fen and it 185 in nne has been shown

nanitor umary en(mn and mrlm

mlfmﬂ The drug s therefore, hemodsalysis may be
usefulto lating drug and to assist in case of renal fail
MIM:MMWWMMS’JM

200mq once dady The capsules should be taken with food and can be
adminstered in the moming or evening. Elderly and debilitated
patients: The dosage should be reduced in patients with impaired
renal function and the elderly. The lower strength should be used in
these cases. Children: Oruval s not indicated in chidren under 12 years
of age because dincal experience in this age group i insufficient.
Composition: Non medicinal ingredients: collowdal silicane diowide,
ethyl cellidose, gelatin, maize starch, sheflac, sucrose, tak. Colouring
agents: ORUVAIL 150 mg: erythrosine, titanium dicxide. ORUVAIL
200 mg: beiliant blue, erythrosine, titanium dicaide.

AVAILABILITY: Oruvail 150 capsulis: each transparent pink capsule
with apaque v opaque white cap ieach half printed “Oruvail 150" in black)
contains ketoprofen 150 mg as white pellets. Available i bottles of
100 and 250. Oruvail 200 capsules: each transparent pink capsule with
opaque blue cap {each half prmted “Oruvail 200" in yellow) contams
ketoprofen 200 mg a5 white peliets, Avadable in bottles of 100 and 250
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puopar

(buspirone HCl)

A New Class of Anxiolytic for Todays Active Patients.

THERAPEUTIC CLASSIFICATION
Antianaiely Agent

INDICATIONS AND CLINICAL USE
Short term symptomatic relief of excesswe anxiety in patients with
generakzed anxiety desarder (psychoneurotic disorder)

Eight three-way, short term, controlled clnical trials involving bus-
pirone, ciazepam and placebo are considered cantral to the evaluation
of buspirone as an anxiokytic agent. In fowr of the eight chnical irials,
buspirone demonstrated a signdicant difference from placeba. In the
other four trials, there was no significant difference between buspirene
and placebo, but a significantly greater improvement was observed
with diazepam than with placebo. The adverse effect profiles of bus-
pirone and diazepam in these clinical trials were, however, different,

CONTRAINDICATIONS

BuSpar [buspirene hydrochlaride) is cantraindicated in pabents hyper-
sensifive o huspirane hydrochlaride

BuSpar is contraindicated in patignts with severe hepatic or severe
renal impairment.

'WARNINGS
The occurrence of elevated blood pressure in patients receiving both
BuSpar (b n ide) and a ing cxidasa inhibitar

{MADI] has been regorted. Therelore, it is recommended that bus-
pirone should not be used concamitantly with 8 MADL

Since buspirone can bind 1o central dopaminergic receptors, the pos-
sibility of acute and chramic changes in dopaming mediated neurclog:-
cal funetion {e.g. dystonsa, pseudo-parkinsanism, akathisia and tardive
dyskinesia) should be cansidered. (SEE PRECAUTIONS)

Since the affects of buspirone have not baen evaluated in patients with a
hestary of comautsive disordrs and since it facks anticonvuisant activity in
animals i not itf fisorders.

Use of Buspirone in Patients Previously Treated with o
Bemndiazeping: Patients who have previausty taken benzodiazepines
may be hess ikely to respond to buspirane than those who have not. In
two clinical studies to date, substitutan of buspirane did nat amelic-
rate or prevent wihdrawal symptoms in either abrupt or gradual with-
drawal from various benzodiazepines following long-term use,
Thereore, if it is considered desirable to switch a patient wha has
been recewing benzodiazepine therapy 1o buspirong, the benzodi-
azeping should first be withdrawn gradually. A drug-free interval is
desirable between wihdrawal of the benzodiazepine and IM.IIlIM of

There is ong report suggesting that the concomitant wse of trazodone
and buspirone may have caused 3- to B-fokd elevations i SGPT (ALT)
in & few patients. In @ similar study, ttempting to replicate this findng,
no interactive effect on hepatic transaminases was identified.

Becausa the effects of concomitant administration of buspirone with
miost other psychotropic drugs have nat been studied, the concomitant
use of buspirone with other CNS ctwe drugs should be approached
with caution.

In witro, buspirone does not displace tightly bound drisgs like phenytain,
propranalol and warfasin from serum proteins. However, there has
been one repen of prolonged prothrombin tme whan buspirons was
added 10 the regimen of @ patient treated with warfarin. The patient
was also cheanecally receiving phamytain, phenobarbital, digoxin and
Synthraid. In vitro, buspirone may displace less firmly beund drugs like
tgoon, The clinical significance of this property is unknown

There have been no repons to date of interference of buspirong with
commonly employed chnical laboratory tests

Drug Abuse and Depeadence: Although prelimmary animal and human
investigations suggest that buspirone may be sigmluunﬂr devoid of

Allergic or Towic: Skin rash, sore throat. Infrequently, edemalfacial
edema, pruritus, chitsfever. Rarely, photophobia, erythems, fu-like
SYmpAOMS.

Clinical Laboratary; Infrequently, increases in liver enzymes, Rarely,

s: Tinnitus, muscle aches/pains. Infrequently,

g of eyes, altered I, roaring sensation in head,
malaise, easy bruising, dry sion, arthralgia, biisters, hair loss. Raraly,
acne, thinning of nads, sore ayes, inner ear abnarmality, pressure an
eyes, nocturia, enuresss, hiccups, vosce Joss, alcohol abuse,

Post Introduction Clinical Experience: Post-marketing experience in
the United States has shown an adverse experience prafile similar to
that given above. Additonal reports have included rare occurrences
of allergic reaction, cogwheel ngidity, dystonic reactian, ecchymosss,
emotional labilty and tunnel vision. Becauss of the uncontrolled
nature of these spontanecus raports, @ causal relationship to bus-
pirane treatment has not bean determined.

S'I'I\‘TIJHSNIUTIHTIEH OF OVERDOSAGE
In clinical ph lagy trials, BuSpar (buspirane
pdrochiari ) up to 400 mo/day was adminestered to healthy male vol-

Miscella

patental for producing physical ar only
extensive clincal experience with the drug will pmuuia conclusive evi-

dence. Meamwhile, physicians should carefully evaluate patients for a
history of drug abuse and fallow such patients closely, cbsening them
for signs of buspirone misuse and abuse,

Use in Patients with Impaired Hepatic or Renal Fusction: Since it is
metabedzed by the Iver and excreted by the kidneys, buspirone should
e used with caution in patients with a history of hepatic or renal
impairment, It is contraindicated in patients with severa hepatic o¢
renal impasrment.

Use in Children: The salety and effectiveness of buspirone in indrvidu-
als below the age of 18 years have not been established

Use in the Eiderly: Buspirone has not been systematically evaluated in
older patients. Although it would appear from limited pharmacolonetic
and chnical studses thet buspirone does nat behave differently in the
elderly, there is little known about the effects of buspirone in this age
group at doses above 30 mg/day. Therefore, it is recommended that

unters. As this dose was approached, the following symploms were
ohserved in descending arder of frequency: drowsiness, ataxia, nau-
sea and vomiting, dizziness, clammy feeling, difficulty thinking, fealing
“high”, “rushing” sensation, gastric distress, headache, itching, meo-
sis, hypotension, tremoe, incocrdination, insomaia and hallucinations.
In a dose rangng study in acute psychotic patients, up to 2400 mg/day
was administered. Dizziness, nausea and vomiting were the most
common adverse effects. One patient developed extrapyramidal
symptams at 600 my/day.

Treatment: There is no specific antidate for buspirone. Management
shoutd, therefore, be symptamatic and supportive. Any patient sus-
pected of having taken an cverdose should be admitted to a haspital as
soon as possible, and the stamach emptied by gastric lavage
Respiration, putse and blood pressure should be monitared, s in all
cases of drug dosage. As with the gl of
overdosage wah any drug, the ingestion of multiple agents should be
suspected, In six anuric patients, hemodialysis enther had no effect on

buspirone should be used in the elderly at doses ot ding 30
mpg/day for a duration not exceeding 4 weeks.

Neurendocring Effects: Single doses of 30 mg or higher of buspirone
resulted in significantly efevated plasma prolactin and growth hormone
in narmal No effect was seen at lower

busmnl |nrmsar' the Wkalibood of distings
effects and i anxiety dm o pos-
sibbe Failure of busperane in this category of patients.

B rebound oe wi May BEeur gV vary-
ing time permd; dapenqu in part an |he v\mu of drug and its slfol:m
hatf-life of may appear as any i

of irritability, anxiety, agation, insamania, tremar, abdomiral cramps,
mustle cramps, vamating, sweating, fu-like symptoms without fever and,
occasianally, seures, and should be treated symptamatically.

Use in Pregnancy and Lactation: The safety of buspirane during preg-
nancy and lactation has nat been established and, therefare, it shaukd
nt be used in women of childbearing potential or nursing mathers,
unless, in the opinion of the physician, the patential benafits 1o the
patient outweigh the possible hazards to the fetus. Buspirone and its
metabodites are excreted in milk in rats. The extant of excration in
human milk has nat yet been determined.

PRECAUTIONS

Etfects on Cognitive and Motor Performance: In contrallad studies in
healthy volunteers, single doses of buspirane up to 20 mg had little
effect on most tests of cogaitive and psychometor function, although
performance on a vigilance task was impaired in a dese-related man-
ner, The efect of higher single doses of buspirane on psy

doses. In another study, no such increases were observed after bus-
pirong was administered m dwided doses (10 myg tid) for 28 days.

Possible Concerns Related to Buspirone's Binding To Dopamine

Because buspirone can bind to central dopaming recep-
tors, a question has been raised about its potential to cause acute and
chronic changes in dopamine mediated neurological functon (e,
dystonia, psaudo-parkinsonism, akathisia, and tardive dyskinesia).
Clinical experignce in conrodied tnals has faded to identdy apy signifi-
cant neuraleptic-like activity; however, a syndrome of restlessness,
appearing shortly after intiation of treatment, has been reported m
some small fraction of buspirane treated patients. The syndrome may
be explained in several ways. For example, buspirane may increase
central noradrenergic activity, alternatively, the effect may be
attributable to dopaminergic effects (i.e., represent akathisial.
Obviously, the question cannat be totally resohved at this poirt in time.
Generally, long-term sequelae of any drug’s use can be identified only
after several years of marketing.

ADVERSE REACTIONS
The most commen adverse reactions encountered with BuSpar (bus-
pérone hydrachloride) are dizziness, headache, drowsiness and nay-

performance has not been investigated.

Ten (10} mg of buspirone given three times daily for seven days to
healthy volunteers produced considerable subjectve sedation but no
significant effect an psychomotor perlormance (no vigilance tasks
wiere used in this studyl. It also caused transient dizziness, especially
an standing and walking.

Until further experience is obtained with buspirone, patients should be
warned not to operate an automobale or undertake activiies requiring
mental alertness, judgement and physical coardination, until they are
reasonably certain that buspirone does not affect them adversely.

Significant Interactions: |n laboratory studies in healthy voluntears,
busperone in doses up to 20 mg did not potertiate the psychomotor
impairment produced by relatively modest doses of alcohal. However,
decreased contentedness or dysphonia was ohserved with a combina-
tion of akcohol and a 2 mg single dose of buspirone. Since no data are
available on concomitant use of hgher doses of buspirone and alcohal,
it i prudent to advise patiems to avosd alcahal duning buspirone therapy.

Food increased the bioavailability of unchanged buspirone in healthy
subjects, passibly due to a reduced first-pass effect.

Cancomitant se of monoamine oxidasa inhibitors and buspirone has
been reparted fo cause an increase i blood pressure. Therefore, con-
comitant use of these medications is not recommended.

sea. During p chinical trials, ly 10% of the
pabients d tr nt due to an adverse avent.

Adverse reactions reported include the following:

CNS: Diztiness, headache, drmnm lightheadedness, insomnia,
fatigue, Nﬂras—
sion, confusion, nigl id dreams, fhostility. Ink

[<1%) l naise intal iaffaeling high, dis-

sociative reaction, fear, loss of interest, dyspharia, hallucinations,
seiqures, suicidal thoughts. Rarely, slurred speach, claustrophobia,
cold intalerance, stupor, psychosis.
Neurologic: Paresthesia, weakness, i tramor, numb-
ness. Inlmuuemlr. muscle cramps and spasms, rigid/stiff muscles,
involuntary movements, akathisia, slowed reaction time. Rarely, tin-
gling of limbs, stiff neck, nigidity of jaw, ataxia.
A ie: Ory mouth, blurred vision, consti-
pation. Infrequently, maﬁirequanc\r, retention and burning, fiushing.
Cardi lar: Tachycardia, chest pain, palpi
syneope, f ion, ion. Rarely,

b ular accident, | infarction,
bradycardia, EKG change
Gastraintestinal: Nausea, G.1. distress, diarrhea, vomiting.
Infrequently, Ratulence, increased appette, anarexia, hypersalivation,
rectal bleading, irritable colon. Rarely, burning tongue.

hear faiure,

In @ study in normal valunteers, na interaction of busgi with
amitriptyling was seen. A similar study with diazepam showed an
increase in the levels of nardiazepam

In anather study in narmal volumteers, concomitant admumslralmn n1
buspirane and halaperidal resulted in increased serum h

R Nasal o, Infrequently, shortness of breath, chest
congestion, difficulty hunlhmn h'fnemarmlnnnn Raredy, epistaxis.

Endocrine: Infrequently, decreased and increased libido, weight gain,
weight loss, menstruai |rrugulum'|'.l'hraakthrnugh bleeding. Rarely,
delayed ejacul hiea, thyraid

The clinical si af this finding is not clear,

abaormality

ihe p ics of buspirane or d its clearance.

DOSAGE AND ADMINISTRATION
BuSpar (buspirone hydrochloride] dosage should be individually
adyusted, according to tolerance and respanse,

The recommended initial dose is 5 mg twa ta three times dady. This
may be titrated according to the needs of the patient and the dady
dese increased by § mg increments evary two or three days up to a
maxmum of 45 mg daily in divided doses. The usual therapeutic dose
i 20 1o 30 mg daily in two or three divided doses.

Elderly Patients: Limited pharmacokinetic and clinical data hm shown
o difference in the effects of buspirons betwaen elderly patients and
healthy adult voluntesrs. Howsver, until more informatian has accumu-
lated in the elderly, it is recommended that the maximum daily dose
should not exceed 30 ma for & duration nat excoeding 4 weeks.

MNate: 1f buspirone is to patients with hep-
wtic or rena! function, careful monitoring will be required together with
apgropriate dosage adjustmant,

AVAILABILITY
BuSpar (buspirone hydrochloride) Tablets, 10 mg. are white tablets.
s of 100,

Product Monagraph available upon reguest

1, Schaffler, L et al. Pharmacopsychiar, Vol 22, 1989, 26-23.

2 Moskawitz, H. o al. J. Clin. Psychiatry, Vol. £3, No. 12 (Sec. 2) 1982,
4555,

3 Smiley, A et #l Am, J Med, March 1386, Vol. 80, Suppl. 38

4 Newton, AE et al. Am J. Med,, 1986, 80 (Suppl 36)

5. Griffith, J.0. et al. Am, J Med, March 1386 ; Vol. 80 [Suppl. 38}
0E

6. Mattilla, M.J. et al. J. Clin, Psychistry, 1982 ; 43 112 ; 56-60.

7. Jann, M. W, et al. Pharmacotherapy, 1988, Vol 8, No. 2, 100-116.

8 Gesshon, 5. et al, J Clin Paychistry, 1982, 95-98,

9. Kiew, A etal. J Asthma, 1988, Vol. 25, 281-284,

0. Physicians Reference Manuais. .

11, Rapaport, DM. Family Practice Recertification, 1987, Vol 11, No. 9
{Supp] : 3231

12 Rickeis, K. et al. Arch. Gen. Psychiatry, 1968, Vol 8, No. 2: 100-116.

FUntil further experience is obtained with buspsrane, patients should
be warned not to operate an automabsle or undertake activities requir-
ing mental alertness, judgement or physical co-ordination until they
are reasonably certain that buspirane does not affect them adversely,
tt5ince no data is available on concomitant use of higher doses of
buspirane and alcahal, # is prudent to advise patients to avaid alcohol
during buspirone therapy.

*TM. Authorazed user, Bristol-Myers Squibh Canada Inc.

Adision o Bris-Myers bt Canc .
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Atrovent

(ipfa:rcpium bromide)
INHALATION SOLUTION 250 pg/mL

THERAPEUTIC CLASSIFICATION
pronchodilator

INDICATIONS AND CLINICAL USES

Atrovertt (ipratropium bromide) solution is indicated for the
therapy of acute exacerbations of chronic bronchitis.
atrovent solution, when used in conjunction with a
#,-adrenergic stimulant solution such as fenoterol or
salbutamol, is indicated for acute asthmatic attacks. It is
1o be administered by compressed air or oxygen driven
nebulizers,

CONTRAINDICATIONS
Known hypersensitivity to Atrovent (ipratropium bromide),
{o any of the product ingredients, or to atropinics.

WARNINGS

Atrovent (ipratropium bromide) solution in the 20 mL
multidose bottle contains preservatives (benzalkonium
chioride and disodium ethylene diamine tetraacetic acid -
EDTA-disodium). It has been reported that these
preservatives may cause bronchoconstriction in some
patients with hyperreactive airways.

The 2 mL unit dose vial does not contain preservatives.

Arovent should not be used alone for the abatement of
an acute asthmatic attack since the drug has a slower
onsetl of effect than that of an adrenergic B, agonist.

Care should be taken o ensure that the nebulizer mask
fits the patient's face properly and that nebulized solution
does not escape into the eyes. There have been isolated
reports of ocular complications (i.e., mydriasis, increased
infraccular pressure, angle closure glaucoma) when
nebulized ipratropium bromide either alone or in
combination with an adrenergic B, agonist solution has
escaped into the eyes. In the event that glaucoma is
precipitated or worsened, treatment should include
standard measures for this condition.

PRECAUTIONS

General:

-Patients should be instructed in the proper use of the
nebulizer,

-Caution is advised against accidental release of the
solution into the eyes.

-In patients with glaucoma, prostatic hypertrophy or
urinary  retention, Atrovent (ipratropium bromide) should
be used with caution.

- & reduced response to Atrovent becomes apparent, the
patient should seek medical advice.

-Atrovent solution, when administered to patients with
acute severe asthma, should be used with concomitant
B.-adrenergic stimulant therapy.

Use in Pregnancy:

The safety of Atrovent in pregnancy has not been
established. The benefits of using Atrovent when
Pregnancy is confirmed or suspected must be weighed
against possible hazards to the fetus. Studies in rats,
Mice and rabbits showed no embryotoxic nor teratogenic

effects,

Use During Lactation:

No specific studies have been conducted on excretion of
this drug in breast milk. Benefits of Atrovent use during
lactation should therefore be weighed against the possible
effects on the infant.

Use in Children:
The efficacy and safety of Atrovent in children younger
than 5 years has not been established.

Use with Other Drugs:

In patients receiving other anticholinergic drugs, Atrovent

:Iaﬁ be used with caution because of possible additive
fects.

I patients with glaucoma or narrow anterior chambers,

the administration by nebulizer of combined Atrovent-8,

gonist solution should be avoided unless measures

(e.0., use of swimming goggles) are taken fo ensure that
nebulized solution does not reach the eye. Exposure of
the eyes of such patients to a nebulized combination of
Atrovent and a B, agonist solution has been reported to
result in increased intraocular pressure and/or acute
angle closure.

Atrovent solution with preservatives (i.e. from the 20 mL
multidose bottle) should not be mixed with sodium
cromoglycate, as this produces a cloudy solution caused
by complexation between the preservatives and sodium
cromoglycate. If the patient's condition requires the
administration of sodium cromoglycate, it should be given
in combination with Atrovent solution without preservatives
(i.e., from the unit dose vial).

ADVERSE REACTIONS

The frequency of adverse reactions recorded in 214
patients receiving Atrovent (ipratropium bromide) solution
was as follows, given by percentage of patients reporting:
Dry mouth or throat, 9.3; Bad taste, 5.1; Tremor, 4.2;
Exacerbation of symptoms, 4.2; Burning eyes, 0.9;
Nausea, 0.9; Sweating, 0.9; Cough, 0.9; Headache, 0.5;
Palpatations, 0.5.

The adverse effect judged to be most severe was
exacerbation of symptoms. This occured in B patients
treated with Atrovent solution alone, 6 of whom withdrew
from the clinical studies.

Bronchospasm occurred in 3 patients with acute severe
asthma who received Atrovent solution alone. In two
patients, this was reversed after therapy with 8,
sympathomimetic solution. The third patient received no
other therapy.

The following table compares the incidence of adverse
effects of the combination of Atrovent and a B, agonist
(either fencterol or salbutamol) solution with that of the B,
agonist alone.

ADVERSE ATROVENT
EFFECT + B, AGONIST B, AGONIST
(% of 94 patients) (% of 96 patients)
Tremor 319 26.0
Dry mouth 16.0 281
Bad taste 16.0 135
Vomiting 21 21
Palpitations 21 1.0
Headache 11 21
Cough 11 0.0
Flushing 11 0.0
Dizziness 0.0 1.0
Numbness in leg 0.0 1.0

There have been isolated reports of ocular effects such as
mydriasis, increased intraocular pressure, and acute
glaucoma associated with the escape of nebulized
ipratropium bromide-alone or in combination with a
B, agonist solution into the eyes.

DOSAGE AND ADMINISTRATION

Dilutions may also be made with a bacteniostatic sodium
chloride solution 0.9% which contains benzalkonium
chioride as the bacteriostatic agent (see WARNINGS).
This diluted solution may be stored at room temperature
and used within 7 days.

C lled laboratory using mixtures of
Atrovent solution with Alupent® (orciprenaline sulfate),
Berotec® (fenoterol hydrobromide) or salbutamol sulfate
(6mg/mL preserved with benzalkonium chioride) solutions
and diluted with a sterile bacteriostatic sodium chloride
solution 0.9% (i.e. normal saline), preserved with
benzalkenium chioride, indicated that such mixtures were
stable for 7 days at room temperature. For the
preparation of such mixtures, it is recommended that only
sterile solutions of bacteriostatic sodium chloride 0.9%
preserved with 0.01% benzalkonium chioride be used to
maintain the level of preservative in the mixture.

The safety of preservatives other than benzalkonium
chloride has not been established.

Incompatibilities: Atrovent solution with preservatives
(i.e. from the 20 mL multidose bottle) should not be mixed
with sodium cromoglygate solution, as this produces a
cloudy solution caused by complexation between the
preservatives and sodium cromoglycate. If the patient's
condition requires the administration of sodium
cromoglycate, it should be given in combination with
Atrovent solution without preservatives (i.e., from the unit
dose vial).

2 mL Unit Dose Vial: Unopened unit dose vials of Atrovent
solution should be stored at controlled room temperature
(below 30°C) and protected from light. If required, the
solution should be diluted with a preservative free sterile
sodium chioride solution 0.9% and used immediately. Any
solution remaining in the vial must be discarded.

The solution is physically compatible with Alupent®
(orciprenaline sulfate), Berotec® (fenoterol hydrobromide)
or salbutamol sulfate (6 mg/mL) solutions. If such
mixtures are prepared, they should be diluted with
preservative free sterile sodium chioride solution 0.9%
and used immediately. Any unused portion of such
combined solutions must be discarded.

AVAILABILITY

20 mL Botfle: Atrovent (ipratropium bromide) solution is
provided as 20 mL clear, colourless or almost colourless
solution containing 250 pg/mL (0.025%) Atrovent in
isotonic solution. This solution is preserved with
benzalkonium chioride 250 pug/mL and EDTA-disodium
500 pug/mL at pH 3.4 in an amber glass bottle with

screwcap.

2 mL Unit Dose Vial: Atrovent solution is also provided as
2mL of clear, colourless solution containing 250 pg/mL
(0.025%) ipratropium bromide in isotonic solution,
presenied in a plastic single use vial. One vial contains a
total of 500 g of ipratropium bromide.

The complete Product Monograph for Atrovent
(i ium bromide) ution is available to

In adults, the average single dose is 1-2 mL of Atrovent
(ipratropium bromide) solution, containing 250-500 g of
ipratropium. In children, aged 5-12 years, the
recommended dose is 0.5-1 mL (125-250 pg of
ipratropium). This should be diluted to 3-5 mL with
preservative free sterile Normal Saline [Sodium Chioride
Inhalation Solution, USP 0.9%] or with a bacteriostatic
sodium chloride solution, 0.9% preserved with
benzalkonium chloride (see PHARMACEUTICAL
INFORMATION).

Nebulization should take place using a gas flow (oxygen
or compressed air) of 6-10 L/minutes and the solution
nebulized over a 10-15 minute period. The Hudson
Updraft™, Bennett Twin Jet® and Inspiron Mini-Neb®
nebulizers, with facemask or mouthpiece have been
used. The manufacturers' instructions concerning
cleaning and maintenance of the nebulizer should be
strictly followed.

Treatment with Atrovent soluion may be repeated every
4-6 hours as necessary.

PHARMACEUTICAL INFORMATION

Stability and Storage Recommendation:

20 mL Bottle: Unopened bottles of Atrovent (ipratropium
bromide) solution should be stored at controlled room
temperature (below 30°C).Solutions diluted with
preservative free sterile Sodium Chloride Inhalation
Solution, USP 0.9% should be used within 24 hours from
time of dilution when stored at room temperature and
within 48 hours when stored in the refrigerator.

Whodm W;Oﬂ request. Patient Information/
Instructions are provided with the solution.

REFERENCES:

1. Rebuck AS, Chapman KR, Abboud R, ef al. Nebulized
anticholinergic and sympathomimetic treatment of asthma and
chronic obstructive airways disease in the emargency room.
Amer J Med 1987,82:59-64. 2. Product Monograph - Atrovent
(ipratropium bromide) Inhalation Solution (rev. Nov. 18, 1881)
3. Beck R, Robertson C, Galdes-Sebaldt M, Levison H.
Combined salb | and ip pium bromide by i ion in
the treatment of severe acute asthma. J Pad 1985;107(4):605-
608. 4. Watson WTA, Backer AB, Simons FER. Comparison of
ipratropium solution, fencterol solution, and their combination
administered by nebulizer and face mask to children with acute
asthma. JAllergy Clin [mmunol 1988;82:1012-1018. 5. Reisman
J, Galdes-Sebaldt M, Kazim F, Canny G, Levison H. Frequent
DL v inhalation ol sl and loratropi

bromide in the initial management of severe acute asthma in
children. J Aflergy Clin Immunof 1988;81:16-20. 6. Chan CS,
Brown IG, Kelly CA, Dent AG, Zimmerman PV, Bronchodilator
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1984,17:103-105,
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TILADE*®

Nedocromil Sodium Inhalation Aerosol
2mg/metered dose

THERAPEUTIC CLASSIFICATION
Bronchial Anti-inflammatory Agent

ACTIONS AND CLINICAL PHARMACOLOGY
TILADE (nedocromil sodium) is @ new chemical entity that inhibits
the refease of inflammatory mediators from a variety of cell types
occurming in the lumen and In the mucosa of the bronchial tree.
When it is administered tapically to the bronchi, it displays specific
anti-inflammatory properties. Laboratory experiments have shown
that nedocromil sodium prevents the release of inflammatory
chemotactic and smooth muscle contracting mediators, which are
prernrmed or derived from arachidonic acid metabolism by both the
and cych , in @ range of human
and animal ieucocrtes Neducmmll sudlum urausnls the release of

mediators, such as, histaming, Leukotriene C, (LTC,) and Prostag-

TILADE can also be used on a maintenance or on an occasional
basis in the prevention of bronchospasm provoked by stimulants,
such as, inhaled allergens, cold air, exercise and atmospheric
pollutants

TILADE may be used safely with other anti-asthma drugs. The
addition of TILADE may permit reduction of concomitant therapy.
CONTRAINDICATIONS
Known hyp itivity to TILADE (ned | sodium), to sorbitan
trioleate or to propellants such as dichlorotetraflourethane and
dichioroditiouromethane:

WARNINGS

TILADE (nedocromil sodium) should not be used for the relief of an
acute attack of bronchospasm

PRECAUTIONS

IN THE TREATMENT OF ASTHMA, TILADE (nedocromil sodium)
SHOULD NOT BE USED AS AN ALTERNATIVE T0 BRONCHODIL-
ATORS. However, addition of TIl.RDE o the treatment regimen can
reduce the ned for ¢ This reduction should
be done slowly and under close supervision. The requirements for
the reduction of corticosteroids have not been established.

To ensure optimal delivery to the bronchial tree patients should
be carefully instructed in the proper use of the inhaler, For maximum
benefit, patients should be reminded of the necessity 1o take TILADE
regularly, as prescribed.

Abuse of may be h Deliberate
inhalation of propellants |n h|qn concentrations, particularly under
conditions of hypoia, has resulted in toxic cardiovascular eflects,
severe CNS disturbances, and death. Acute toxic effects of TILADE
would be restricted to propellant overdose or to aerosol induced
bronchoconstriction. Nedocromil sodium itself has an extremely low
acute toxicity.

Use in Pregmancy Safety in human pregnancy and the absence of
averse effects on the human reproductive process have not been
established. Small amounts are known to cross the placenta but
without effect in animals. In fact, in reproductive studies, nedocromil
sodium at up to 100mg/kg (more than 800 times the human

maintenance dose) has shown no teratogenic or embryotoxic effects,
nor h_a_s it interfered with reproductive performance, gestation,

landin Oy (PGO,) from the cellular lation of the
:nrlameﬂzhrurlchus. especially from mast cells of the mucosal type.
There is growing evidence that these mediators are important in
human lung disease, and TILADE may, therefore, be expected to
have more scope in the management of chronic reversible obstructive

airways disease in which allergy, inflammation and bronchial hyper-

responsiveness are significant pathophysiological factors.

After inhalation, TILADE is deposited throughout the respiratory
tract where about 5% of the dose is absorbed. Because TILADE is
inhaled much of the delivered dose Is either swallowed directly or
subsequently due to mucociliary clearance from the large airways.
A small amount of nedocromil sodium (2 1o 3%) is then absorbed
from the gastrointestinal tract. Since the absorption rate constant
from the respiratory tract is lower than the elimination rate constant
in bile and uring, the terminal half-life (1.5 to 2 hours) reflects the
absorption rate of the lungs. The drug is cleared rapidly enough
from the circulation such that ive doses in the
dosing regimen do not accumulate.

Nedocromil sodium is bound reversibly (80%) to human plasma
proteins and to a lesser extent in animais. It is not metabolized in
man o in animals. In man it is excreted unchanged in the urine
{approximately 70%) and in faeces (approximately 30%). While the
plasma concentration fals rapidly (i.e., 1o 10% of peak levels in 8

hours) and urinary excretion is 90% complete within 12 hours,

faecal elimination may take up to 3 days to be completed.

The pharmacokinetic profile of nedocromil sodium is similar in
healthy volunteers and in patients with reversible obstructive airways
disease. In challenge studies, a single dose of TILADE provided

protection against bronchospasm provoked by stimulants such as,

inhaled allergens, cold air, exercise and atmospheric pollutants

INDICATIONS AND CLINICAL USE
TILADE (nedocromil sodium) is indicated as an adjunctive in the

treatment of mild to moderate reversible obstructive airways disease,

including bronchial asthma and bronchitis, particularly where allergic
factors may be present.

g

or suckling. Nedocromil sodium did not affect male or
Iemale fertility nor did it alter the development of progeny

Although there is no reason to suspect that nedocromil sodium
aflects the fetus or mother, as with any drug. caution must be
engrcised. The benefits of treatment to the mother must be weighed
against the potential risk to the fetus before proposing its use
Nursing Mothers Safety in breast-fed infants has not been
established. Animal studies have indicated no toxicity of nedocromil
sodium in suckling newbomns recewving drug from the parent or
directly by injection. The concentrations of nedocromil sodium in
milk of animals were very low but have not been measured in human
milk.

The benefits of treating a nursing mother must be weighed against
potential risk to the infant.
Use in Children The safety and efficacy of TILADE in children under
twelve years of age has not yet been established.

Drug Interactions TILADE has been used in association with other
antiasthmatic drugs in man mchcllnu Bg adrenergic agonists, |nnaled

and oral and other y

and, with ipratropium bromide. No drug-drug intesactions have been
observed in humans or in animals.

ADVERSE REACTIONS

Few side effects have been reported, principally unpleasant taste,
headache and nausea, that have been mild and transient and
Insufficient 1o require discontinuation of treatment in nearly all
Cases.

Specific side effects and their frequencies of occurrence with
chronic dosing are unpleasant taste 13 4%, headache 4.8%, nausea
3.8% and vomiting 1.1%.

SYMPTOMS AND TREATMENT OF OVERDOSE

There have been no reported cases of overdosage in humans,
Animal studies have not shown evidence of toxic effects of TILADE
[nedocromil sodium|, even at high dosage. If overdosage is suspected,
freatment should be supportive and directed to the control of the
relevant symptoms,

DOSAGE AND ADMINISTRATION

TILADE (nedocromil sodium) is intended for regular daily usage and
should not be used for relief of symptoms during an acute attack.

The therapeutic benefits of repeated doses of TILADE will be
apparent in most patients within one week of starting treatment, but
it may take longer on occasion.

Adults and children over 12 years of age: In initial and
maintenance therapy, two actuations (dmg-of nedocromil sodium)
Tour times daily. Some patients can be maintained with two actuations
twice daily.

TILADE in a single dose of two actuations (4mg) a few minutes
before exposure provides protection against bronchospasm provoked
by stimulants, such as, inhaled allergens, cold ar, exercise and
atmospheric pollutants
DOSAGE FORM
Each 17mL pressurized, aluminium canister contains nedocromil
sodium and sorbitan trioleate as surtactant with dichlorotetrafluore-
thane and dichlorodifluoromethane as propellants. Units are filled
with material to provide a minimum of 112 metered actuations,
delivering 2mg of nedocromil sodium. The pack consists of an
aefosol canister with a plastic adaptor and a patient instruction
sheet.

Product monograph available upon request

REFERENCES: 1, Bianco S et al, Respiration 1989; 56:204-11
2. Tilade product monograph 1990,
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