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he Human Genome Initiative, or Human Genome Project, is an international col-
laborative effort to sequence the human genome. This will enable us to better under
stand genetic information and to apply this knowledge in the prevention or treatment
of disease. Presently, and following the completion of the project, physicians in vari-
ous fields of medicine will be required to possess the knowledge, skills and ethical demeanour

to deal with genetic counselling, screening and testing of patients.

It is obligatory that the

medical community prepare for the increased ethical attentiveness that will be required of them

in the face of this new genetic knowledge.

Few technological milestones can
rival man’s landing on the moon or har-
nessing the power of the atom, but the
Human Genome Initiative promises to be
just as remarkable. Historically, the Hu-
man Genome Initiative is the collective
name for several projects begun in the late
1980s in several countries. It followed the
United States Department of Energy's de-
cision to create an ordered set of DNA
segments from known chromosomal lo-
cations, de\'elop new computational
methods for analysing genetic map and
DNA sequence data and generate new
techniques and instruments for detecting
and analysing DNA (1). The current
phase of the Human Genome Initiative
involves identifying and localizing the
estimated 50,000 to 100,000 genes in the
human genome by sequencing three bil-
lion base pairs on twenty-three chromo-
some couplets (2-4). Total costs are an-
ticipated to be approximately three to five
billion dollars (5) with expected comple-
tion in the year 2005 (2-6). The aim of the
program is to increase our ability to pre-
dict, understand and eventually prevent
or cure human diseases (6).

The Genome Initiative will provide
us with the sequences of all human genes.
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Gene mutations are now known to playa
role in many common human diseases,
such as heart disease, diabetes mellitus,
immune system disorders and cancer (6).
Genetic diseases and congenital malfor-
mations occur in approximately 3-5% of
all live births (7). There are about 3,000
medical disorders predicted to result from
a single altered gene, with discoveries of
the genes associated with specific disor-
ders being announced almost mon thly (7).
Identifying genes unique to a disorder will
make it possible to introduce more effi-
cient screening programs for populations
considered at risk. Furthermore, with
increased understanding of the interaction
between genes and the environment, we
may be able to manipulate environmen-
tal factors early on (7), minimizing the
development of genetically-determined
illnesses.

[tis imperative that the possible use
or misuse of the project's findings be an-
ticipated and addressed. To this end, the
US National Institute of Health has allo-
cated three percent of its budget for the
Human Genome Initiative to bioethical
analysis (8), making this the first scientific
project that from its inception has incor-
porated a commitment to studying ethi-
cal, legal and social issues (9). The poten-
tial future ability to generate any individu-
al's genetic profile raises important ques-
tions of privacy, confidentiality, owner-
ship and autonomy. How should infor-
mation be protected? Who should have




access to the information and under what circum-
stances? What rights, ifany, do employers, insufer.s and
family members have to an individual's genetic |pfor—
mation? Diagnosis of many genetic disorders will t}e
possible before treatment becomes available. How will
we resolve dilemmas raised by such a gap (3)7 How
might the Human Genome Initiative affect our concepts
of 'disease,' ‘normalcy’ and 'humanness' (6)? Ph)"SlClﬂl‘lS
must ponder how they will divulge potentially dllstress-
ing genetic information to patien‘ts, huv‘v they will pf'n-
tect patients from the discrimination of interested third
parties and how they will prepare and educate the com-
munity about the increasing role of genetics in medi-
cine (5). Although all specialists will have to cnnsid‘cr
the impact of genetic information in their wu.‘\rk, the is-
sues will be encountered earliest and most frequently
by family practitioners, obstetrician-gynaecologists and
medical geneticists. Itis therefore paramount that such
primary care professionals be well-versed in the
changes, especially increased ethical awareness and re-
sponsibility, that will take place in medical practice.

Physicians will not only be expected to be adept
at perr'orhing genetic screening, but they will also nec-
essarily become ethical gate-keepers. Genetic ailments
affect millions of people worldwide who must live with
their own version of the disease daily. Genetic screen-
ing and therapy may one day be commonplace in our
arsenal against illness. Primary health care providers,
as the first line of intervention, must learn how to man-
age the new genetic information arising from the Hu-
man Genome Initiative. This paper will discuss the per-
tinent ethical matters with which physicians will cope
in this era of genetic advances, matters which will be-
come more defined in the years following the comple-
tion of the Initiative.

ETHICAL IMPLICATIONS FOR PRI-

MARY HEALTH CAR} PROVIDERS

The concemns arising from genetic research are not
new. What is novel is that the Human Genome Initia-
tive is the first undertaking that raises all the ethical is-
sues at once (5). Presently, genetic screening is avail-
able for a very limited number of diseases, including
Down syndrome, Tay-Sachs disease and cystic fibrosis.
But with the estimate that gene defects underlie 3,000
to 4,000 different diseases, not including polygenic
etiologies, we are, as one author putit, "in a lull before a
storm of information.” (10) Itis critical that national or
even international agreement on principles guiding gene
research and its clinical applications is reached before
the Initiative makes its full im pacton medicine. Moreo-
Ver, it is not solely the responsibility of physicians to
take charge of the ethica] matters surrounding genetic
advances. These issues impact on all of humanity and
must be addressed by all. As intermediaries between
technology and the patient, however, Primary care phy:-

“—————__]-__ — —
DAL MED JoURNS ALY 0L M N3

34

sicians have a unique uingation to join in the
eration and debate of these issues
counselling services do not replace the necessity to ex-

consid-
(11), Existing genetic

plain the implications of a genetic test in the
care setting (12, 13). All physicians must be educated in
the science of clinical genetics and be aware of the mora]
issues surrounding the new technologies,

Primary

Classical ethical concerns related to the management of ge.
netic information sha

The most direct ethical implications for primary
care physicians dealing with genetic consultations wij]
be in the management of information. Issues in this
arena concern voluntariness of the patient, coercion on
the part of the health professional, maintenance of con.
fidentialit}; access to information by third parties, se-
curing informed consent and upholding patient ay-
tonomy. Conventionally, health care ethics has distin-
guished between rights and duties, i.e. the rights of pa-
tients balanced against the duties of physicians. Patients'
rights include the free and uncoerced authori ty to reach
a decision (the principle of autonomy) and the right of
consenting to medical care after disclosure of al] the
necessary information needed to reach a decision (fully
informed consent). Physicians have traditionally been
Seen as protectors of the patient and have been ;.;,uided
by the duty of doing no harm to the patient (the princi-
ple of beneficence or non-maleficence). Although much
philosophical debate has surrounded the rights-duties
dyad, itis apparent that in every clinical situation, phy-
sicians must balance all ethical issues in striving to give
the patient the best medical care they can.

Lack of physician readiness to manage genetic data; an ethi-
cal infringement

Perhaps the most fundamental concern is the un-
preparedness of physicians to meet the challenges that
the new genetic technology will pose. Evidence sug-
gests that several barriers exist to the adopting of ge-
netic tests by physicians. These include lack of know!-
edge, inability to interpret probabilistic information, low
tolerance for uncertainty, negative attitudes about their
responsibility for genetic counselling and testing, lack
of confidence in their clinical skills and unfamiliarity
with ethical issues raised by testing (12). Physicians
differ in their translation of test results, some claiming,
for instance, that a risk of 1 in 2,500 for cystic fibrosis is
‘common" while others claim it is "rare” (1 2). It has also
been reported that physicians sometimes intentionally
misrepresent information to patients, including some
related to screening (14). Studies have shown that there
is a tendency to under-estimate the importance of un-
known information and over-estimate what is known
(15). In past surveys, many physicians have expressed
negative attitudes towards additional training in genet-
ics, favouring specialized counselling clinics instead (16).
If many physicians lack confidence in their ability to



provide genetic tests and counsell ing, they are less likely

to do so.

Important ethical ramifications stem from these
'barriers of unpreparedness.’ [f physicians possess in-
adequate knowledge and counselling skills regarding
genetic testing, is it ethical for them to offer such tests?
What obligations do they have to their patients in the
face of uncertainty? In the new era of human genome
research, without adequate training, non-geneticist phy-
sicians may not be able to define the benefits and bur-
dens or to understand genetic testing. They will be un-
able to appeal to the principle of beneficence - acting in
the patient's best interests. They will also be unable to
appeal to the principle of patient autonomy, or right to
make an uncoerced decision (12). Without a fully in-
formed consent, au tonomy is violated, since autonomy
is the principle upon which informed consent is based.
As well, unprepared physicians could undermine the
validity of the process of informed consent by acting
coercively or manipulatively (12). Moreover, if lack of
knowledge, lack of confidence and low tolerance for
uncertainty are, indeed, barriers to action, even appro-
priate, prudent and beneficial applications of genetic
technology are likely to be withheld from patients who
need it (12).

Making ready - a professional obligation

How can physicians prepare for this responsibil-
ity? Training for primary care practitioners is needed
in the areas of human genetics and counselling patients
before and after such testing. This could be integrated
into residency program curricula, for example, via case
conferences (13). An interesting idea proposed to solve
the burden of genetic counselling is the development of
computer-based interactive video programs to provide
standardized patient-specific presentations (7). As well,
clinical standards are needed to guide conduct for all
physicians in the dissemination of genetic information.
The Canadian College of Medical Geneticists, for in-
stance, has adopted a code of standards on counselling
(5).

Physicians, as holders and utilizers of the new
genetic knowledge, must take an active role in educat-
ing the public about the implications of genetic testing
and manipulation. The lay community should be made
aware of their options regarding genetic testing in or-
der to make decisions regarding personal lifestyle
choices, as well as in considering reproductive alterna-
tives. They must also be warned of the limitations - we
cannot expect to cure all disease within twenty years
and must not look Upon genetic manipulation as a pana-
cea for the world's woes (1). The importance of evalu-
ating public values toward genetic testing is critical in
Appreciating patient response to future screening and
in developing public policy (17).

e —

SIGNIFICANCE AND ETHICAL CONSID-

ERATIONS OF GE

Issues of predictive value become important
when considering the expanding array of genetic test-
ing technologies (18). For particular tests to become
professionally adopted, it will be necessary to establish
minimum acceptable levels of sensitivity and specificity.
Specificity is critical because a large number of false-
positive test results produces extreme mental suffering
for healthy persons who are told that they may develop
serious genetic disorders (2) and may necessitate addi-
tional unnecessary investigations. Similarly, sensitiv-
ity is crucial because false-negative test results would
give a mistaken sense of security to persons with ge-
netically-based susceptibilities (2). Neither the ability
nor the desire to change behaviour is distributed equally
among all individuals. For example, individuals who
are told they are not at a genetic predisposition to de-
velop lung cancer may continue to smoke. This is prob-
lematic for two main reasons: the test results may be
falsely-negative and the individual at stake may still
develop lung cancer for non-genetic reasons. Many of
us have an incorrect view of heritability - that genes are
destiny. However, researchers are well aware that ex-
pression of the same genes in disparate environments
may result in different outcomes and so lifestyle is just
as pivotal a consideration as genetics with regards to
the onset of many diseases. Physicians must, therefore,
clearly communicate the uncertainty of test results and
dispel the prevailing misconception of heritability to
their patients. The same worries are held for home test
kits for genetic testing (8).

Eligibility of genetic ailments for screening and potential dis-
crimination of those tested

Because DNA analysis has the potential to pro-
vide so much information, it poses ethical problems
about which genetic disabilities should be considered
as candidates for prenatal diagnosis with the option for
termination of pregnancy (17). What constitutes a seri-
Ous genetic disability? Physicians will be called upon
to counsel patients who want to terminate a pregnancy
because they do not wish to bring a genetically disa-
bled child into the world. Is a potential child with
Down's syndrome a candidate for an abortion? [s it
appropriate for society to decide that physical disabil-
ity is always undesirable (17)? Traditionally, primary
health care providers have embraced the merits of pre-
ventive medicine, especially for conditions which can-
not be cured. In the sphere of human genetics, it is prob-
able that we may eventually be able to correct genetic
anomalies through somatic cell or germ-line genetic
manipulation. Would it still be ethical to allow termi-
nation of pregnancies, in keeping with the view that in
genetics, avoidance equals prevention? Society must
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ide and medical professionals will be responsible t,lfr
s iety's values. History has seen the mis-
upholding society's values. Fstory 1as soeft ' %
use of genetics during the eugenics mm‘emcr} ; d ,bie
will agree that sex selection or se!gchon of esir: ;
traits, such as height, are not criteria for stopping a preg
nancy. Similarly, it will be very important tl??r ITI,L“',",‘
efforts to screen and avoid serious genetic disease _u.g‘
do not forget to pay enough attention to developing
methods to treat these conditions. Itis unlikely that we
will be able to develop screening programs to cover all
genetic disease. In any case, the widespread use_of.sg-
lective abortion should not be the ultimate goal of clini-
cal genetics (17). s o '
Physicians must also be wary of d::scnmmahqn
imposed on persons who have been given ih_e label of a
genetic disease. Social stigmatization is unlikely to be
wholly erased but physicians must ensure that pa.tlefnts
are not overcome by the bias of biological determinism
that "we are our gehes," which is simply not the entire
story. Information improperly given can damage mo-
rale and self-esteem and alter important decisions (5).
Particular genetic labels might have lasting effects on
parent-child bonding, peer relationships, school per-
formance and expectations and in adolescence, on ca-
reer choices and life plans (11). Family physicians and
pediatricians will be called on to explain and interpret
the results of a multitude of tests to anxious parents and
the manner in which this information is presented may
permanently affect the parents' view of the child (11).

Selection of candidates for genetic testing: issues of justice
and resource allocation

Issues of distributive justice emerge when the pro-
posed costs of genetic counselling and intervention
would keep certain members of society from using them.
Testing may run to thousands of dollars per patient -
for testing, physician visits, and genetic counselling (13).
Thus, rationing such technologies may prove necessary.
Future queries need to focus on which diseases will be
tested for, which patients will be tested and what funds
will be used (13). We should be aware that genetic pre-
diction transfers accountability and responsibility for
health to the individual, decreasing society's resp;:msi-
bility to eliminate the adverse social circumstances (8).
This promotes a potentially coercive model of medicine,
and may lead to 'victim blaming' of those who do not
follow what is supposedly 'sensible’ advice for their
health. Physicians must be responsive to this and soci-

ety asa whole must examine the claims of potential ben-
efits versus harm (13).

Attending to patients’ psychosocial needs

Psychological grief can ensue following disclo-
sure of a genetic disease, especially if it is life-threaten-
INg or a cure is not available. Some patients may not
want to know such information. Others who initially
think that they desire such knowledge may change their

0

;2)‘“‘:;‘ : Et;nti';:':::': 3:1::::;:1:: T} fU‘t .t e .L:n.m.':ll Uences
_ e : genetic Information
for phj\-’h}Llﬂl‘l& isa predisclosure discussion of ways that
genetic mform.ltupn may affect patients' lives P;i\*ch:)-
logically and socially, as well as economically (2). It
would be an act of beneficence for Physicians to do S0
Furthermore, in the somewhat polarized fiduciary ri_'\i -
tionship that exists between physician and patient sp;-
sitivity to :_auch issues in_crmsvs the patient's U""“LiL‘nce
and trust in the physician and the health care system
which is seen to look out for the whole patient, and nnt'
just his or her ph}:'sical disorder, The Canadian Cgl-
[a?:b@mtireﬂSﬁtt\dy of Predictive Testing for Huntington's
Dlst’a}it“['LLE!_PT) was launched in 1988 and inciuded
the pa rhc:patmr_1 of fourteen genetic centres from across
the country, all following the same clinical research and
protocol. After completing the first year of fulluu-‘-up
on participants in this study, it was found that there was
little evidence to suggest that predictive testing for
Huntington's disease had harmful effects on either the
increased or decreased risk study groups (19). Moreo.-
ver, no significant differences were found between the
study groups with respect to the proportions of indj-
viduals who experienced severe psychological difficul-
ties during the test follow-up period (20). The success
of this trial should be a model for futu re genetic testing
endeavours.

A not uncommon complication of genetic testing
is the question of additional information which may be
obtained as part of a genetic screening procedure, for
example, a finding of non-paternity (17). When carry-
ing out prenatal diagnosis by DNA analysis, particu-
larly if genetic linkage is used, it is absolutely vital to
determine the biological parentage of a fetus (17). Since
non-paternity may lead to a mistaken prenatal diagno-
sis result, it is important to tell mothers as part of the
counselling procedure that these tests will be valid only
if parents are the true biological parents of the child (17).
Perhaps physicians, when confronted with instances of
non-paternity, are justified in breaking the general rule
that all information found during genetic analysis
should be disclosed.

The right not to know
Autonomy usually connotes the concept that pa-
tients ought to know as much as possible before mak-
ing a decision. In existing genetic services, we recog-
nize a right not to know our genes (1). What rﬂorai Ils;
sues does the physician face in circumstances like this’
Consider the following case:
A newly married couple - a 24-year-old man f.mld
his 22-year-old wife - come to the family prdt‘ti.ﬂ’t']lm'-'
to discuss their plans to have children. There is an n
tensive family history of cystic fibrosis. The R"’."-“C"‘_’T
suggests that the paiienta havegenetic tests for CY""“‘I
fibrosis. The husband agrees but the wife a.ddmanrt.ll_\
refuses, saying "I just don't want to know.” The physi-
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cian's and husband's attempts at persuasion
fective. The wife reasons that
quences of such knnwludg(- woul

are inef-
the emotional conse-
d be too burdensome
on her marriage and her potential child ren’s future (2).
Even though the wife in this case is certain she
does not want to know about her genetic profile, it
would not rule out the physician's d uty to provide ge-
netic counselling in which she is presented with infor-
mation regarding the relative benefits and burdens of
testing. For patients who are not as certain as the wife
in this situation, physicians should be prepared to offer
counselling that presents information regarding genetic
testing in as neutral a manner as possible in keeping
with health promotion goals (2). It would be beneficial
to provide screening programs in family practice set-
tings that offer an option for patients who simply "don't
want to know" to refuse testing after appropriate dis-
cussion. This approach would not compromise the
moral interests of patients with conscientious objections
to acquiring genetic information (2),

Maintaining positive intrafa mily relationships

Family members may not necessarily be coopera-
tive or truthful in disclosing test results among them-
selves. The concept of a “family covenant" may help in
highlighting the responsibilities of individuals within
families and guide their interactions with their family
physician (13). The family covenant is a patient care
model that describes a contract between a family and
physician in which boundaries may be set on the infor-
mation family members divulge to each other as well
as on that which the physician may discuss with indi-
viduals within the family (13). The decision not to share
one's test results with others could involve privacy
claims - a right not to have one's life interfered with by
others. As well, it could entail confidentiﬂlit}' claims -
that a physician caring for two family members has an
obligation not to violate the confidence of one patient
by disclosing information to the other. Such redefining
of the physician-family relationship may become nec-
essary with the advent of new genetic technologies.

With the completion of the Human Genome Ini-
tiative, humanity will have reached a new and exciting
frontier in the realm of understanding and conquering
disease. Medical professionals will have to meet the
demands of genetic testing, screening and manipula-
tion by increasing their knowledge of genetics and their
ethical awareness, They must meet the holistic needs
ofindividuals, including the physical and also the emo-
tional and economic concerns of patients. Society must
be made aware that the prevailing responsibility is not
4 proximate one, but a long-term duty to future genera-
tions. In particular, we should not be blinded by the
illusion of control' (18) the Human Genome Initiative
will have over social problems. Physicians will have to
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renew their awareness of ethics and human psychol-
ogy and agree upon policies that will guide the use of
new genetic knowledge. Attention to such matters now,
rather than later, will smooth the transition to the ‘ge-
netic era’ and will enable humankind to benefit from
forthcoming medical advances in genetics.
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ditions develop during therapy, the drup should be discontinued
2. Muscle Effecs: CPK: Transient elevations of creating
phosphokinase (CPK) levels have been seen in fluvastatin-treated
patients but have usually been of no clinical significance

Myalgla and muscle cramps have also been associated with
Nuvastatin therapy.

Myopathy has been reported in isolated cases with LESGOL Two
Cases were in patients receiving placebo. The incidence of
myopathy In LESCOL-treated patients compares favorably with
that in placebo

M!I'Oﬂilfnl should be considered in patignts with difiuse myalgias
MUSEle tenderness or weakness and/or marked elevations of
Gréatinine phosphokinase (10 limes the upper limit of normal)
Rhahdnmyulvsns with renal dysfunction secondary lo myo-
globinuria has been reported with other drugs of this class
Rhabdomyolysis has been reported in isolated cases with LESCOL

An increased risk of myopaihy has been reporteq with HMG-CoA
reductase (nhibitors when agministered concomitantly with
Immunosuppressive drugs Including eyclosparine, gemfibrozil
erythromyein, or niacin

Therelore, the benefits ang fisks of using HMG-CoA reductase
Inhibitors concomitantly with Immunosuppressive drugs,
erylhromyein, fibrates or ijpig- lowering doses of niatin should
be carelully considered

There Is limited experience 1o date with the use of LESCOL logether
with eyclosparine. Ina study conducted in 19 stable renal transplant
palients receiving cyciosporine A concomitantly with fluvastatin
20 mgiday. the AUC for fluvastatin wag Increased by 1.9 times
(94%). Published data indicate that the trough concentration of
cyclosporine A was not changed

Al present, since no data with doses above 40 mg/day are available
this dosage should not be exceeded in patients réceiving
Cyclosporine A

Myopathy has nat been observed in clinical trials invo ving small
numbers of patients who were treated with LESCOL together with
niacin

The use of fibrates alone or in combination with HMG-CoA
reductase inhibitors has been occasionally associated with
myopathy. In shor-term studies involving a small number of
paiients, myopathy was not reported during administration of
bezafibrate and LESCOL at doses of 40 mg/day and 60 mg/day, To
Oate, the B0 mg/day dose has not been evaluated with bezafibrate
Interruption of therapy with LESCOL should be considerad in any
palient with an acute serious condition suggesiive of myopalhy
or having a risk factor predi posing lo the develop of renal
lallure or rhabdomyelysis, such as severe acule Infection,
hypotension, major surgery, lrauma, severe melabolic,
endocrine or eleclrolyte disorders and unconlrolled seirures.
Patients should be advised to repont promplly unexplained muscie
pain, lendernass or weakness particularly If accompanied by
malaise or fever

PRECAUTIONS: General: Before instituting therapy with LESCOL
(fluvastatin sodium), an attempt should be mage to control hyper-
cholesterolemia with appropriate diet, exercise, weight raduction in
overweight and obese patients, and 1o treal oiher underlying
medical problems (see INDICATIONS AND CLINICAL USE). The
patient should be advised to inform subsequent physicians of the
pror use of LESCOL or any ather lip d-lowering agent
Homozygous Familial Hypercholesterolemia: LESCOL
(fluvastatin sodium) has not been evaluated in patients with rare
homozygous familial hypercholesterolemia HMG-CoA reductase
inhibitors are reported o be less or not effective in patients with
rare homarygous familial hypercholesterolemia, possibly because
these patients have no or very little LOL receplor activity
Additionally, studies with other HMG-CoA reductase inhib lors
indicate that such treatment appears maore likely to raise serum
Iransaminases in these homozygous patients. For heterozygous
tamilial hypercholesterolemia (FH) optimal reduction in total and
LIDL cholesterol necessitates combination drug therapy in the
majority of patients

Effect on Lipoprotein(A)[Lp(a): In same patients the beneficial
effect of lowered total cholesterol and LDL cholestarol levels may
be partly blunted by a concomitant increase in the Lp(a) levels_ Until
lurther experience is obtained from contralied chinical trials, it is
suggested, where leasible, that Lp(a) measurements be carmed out
In patients placed on therapy with LESCOL

Effect on Col,, levels (ublquinone): A significant decreass In
plasma CoQ,, levels in patients treated with LESCOL and other
statins has been observed in short-term clinical trials. The clinical
significance of a potential long-term statin-induced deficiency of
CoQ,; has not yet been established

Renal Impalrment: Because LESCOL does not undergo significant
renal excretion, modification of dosage should not be necessary in
patients with mild to moderate renal impairment

As there is no experiance with LESCOL in pabents with severe rena
insulficiency (creatinine > 260 ymolL, i e. creatinine clearance
<30 mUmin), its use cannol be recommended in this patient
population

Endocrine Function: HMG-CoA reductase Inhibitors interere with
cholesterol synthesis and as such could theoretically blunt adrenal
and/or gonadal steroid production

LESCOL exhibited no ettect upon non-stimulated cortisol levels
FSH (males only) or thyrold metabolism as assessed by TSH. Small
declings in total testosterone have been noted in treated groups
but no commensurate elevation in LH occurred. However, the
effects of HMG-CoA reductase inhibitors on male fertility have
not been studied in an adequate number of patients. The effects. if
any, on the pitultary-gonadal axis in premenopausal women
are unknown

Patlents trealed with LESCOL who develop clinical evidence of
endocrine dysfunction should be evaluated appropriately. Caution
should be exercised il an HMG-CoA reductase inhibitor or othar
agent used to lower cholesterol levels is administered to patients
receiving other drugs (e.g. keloconazole, spironolactone, or
cimetidine) that may decrease tha levels ol endogencus steroid
harmones

Effect on Lens: Cuirent data from long-tarm clinical trials do not
indicate an adverse ettect of LESCOL on the human lens
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Pregnaney: LESCOL is contraindicated during pregnancy (see
CONTRAINDICATIONS), Data on the use of LESCOL in pregnant
Women is limited. A few reports have been received of congenital
anomalies in infants whoss mothers were treated during a critical
period of pregnancy with other HMG-CoA reductase inhibitors
During the clinical program, a total of 5 women who were recening
LESCOL became pregnant and were discontinued from the studies
Ofthese 5 women, 3 gave birth to healthy babies, one experienced
an ectopic pregnancy which was atiributed 10 @ severely scarred
fallopean tube and one spontaneousty aborted

Atherasclerosis is a chronic process and discontinuation of
lipio metabolism regulators during pregnancy should have little
Impact on the outcame of long-term therapy of primary
hypercholesterolemia Cholesterol and other products of
chalestercl blosynthesis are essential components for fetal
development (including synthesis of Sterovds and cell membranes)
Since HMG-CoA reductase inhibitors decrease cholesterol
synthesis and possibly the synthesis of other biologically active
substances derived from cholesterol they may cause fetal harm
when administerad to pregnant women

LESCOL should be administered 1o women of childbearing age only
when such patients ars Peghly unlikely lo conceive and nave been
informed of the polential hazards. (1 the patient becomes pregnant
while taking this class of drug, therapy should be discontinued and
the patient apprised of the potential hazard to the fetus (sas
CONTRAINDICATIONS)

Nurzing Mothers: It is not kngwn whether LESCOL is excreted in
human milk. Because many drugs are excreted in human milk and
Bbecause of the potential for serious adverss reactions in nursing
infants trom LESCOL. women recenving LESCOL should not breast-
feed (see CONTRAINDICATIONS)

Pedialric Use: Limited experignce with the use of olher
HMG-CoA reductase inhibitors is available in children Safety and
eMtectiveness of LESCOL in children have nol been astablished
Geriatric Use: The effect of age on the pharmacokinetics of
LESCOL was evaluated Results indicate that for the general patient
Population plasma concentrations of fluvastatin sodium do not
vary either as a function of age or pender

DRUG INTERACTIONS: Concomitant Therapy with olher Lipld
Metabolism Regulators.

Combined drug therapy should be approached with caution as
Infarmation from controlled studies is limited.

A drug interactive etfect (pharmacokinetic and‘or clinical) has been
shawn for the following drugs in combination with LESCOL
Cholestyramine: The cholesterol-lowering atfects of LESCOL
and the bile acid sequestrant, cholestyramine, are additive
Administration of LESCOL concomitantly 2104 hours after
cholestyramine, results in fluvastatin decreases of more than 50%
for the Nuvastatin AUC and 50-80% for the fluvastatin Cos
However. administration of LESCOL 4 hours after cholestyramine
resulted in a clinically significant additive effect in reducing Total-
C and LDL-C compared with that achieved with either companent
drug. (See DOSAGE AND ADMINISTRATION)

Gemlibrozil Fenolibrate/Miacin: Myopathy, including rhabdo-
myolysis, has oceurréd in patients who were receiving co-
adminisiration of HMG-CoA reductase inhibitors with fibric acid
envatives and niacin, particularly in subjects with pre-gxisting
renal insufficiency (see WARNINGS: Muscle Effects). LESCOL has
been salely administered concomitantly with nicotinic acio
gemtibrozil and bezafibrate in clinical studies. In shor-term studies
Imvolving a small number of patients. myopathy was not repored
during administration of bezafibrate and LESCOL at dosas of
40 mg/day and 60 mg/day. To date, the 80 mg/day dose has not
been evaluated with bezafibraie
Cimetidine/Ranitidine/Omeprazole: Concomitant administration
of LESCOL with cimetidine, ranitidine and omeprazole results in 3
significant increase in the fluvastatin C., (43%, 70% and 50%
respectively) and AUC (24 to 33%), with an 18 to 23% decrease in
apparent oral plasma clearance (CUF)

Digoxin: In a crossover study involving 18 patients chronically
receiving digoxin, concomitant administration of a single 40 mg
dose of LESCOL had no elfect on digoxin AUC and small but
clinically insignificant increases in the digaxin C,.,, and urinary
clearance were noted

Ritampicin: Administration of LESCOL to subjects pretreated with
ritampicin results in significant reduction in Congs (59%) and AUC
(51%) of fluvastatin, with a large increase (95%) in plasma
clearance

In pharmacokinatic studies and in retrospective analysis of the
concomitant medications used during clinical studies, LESCOL did
not show an interactive effect with the Tollowing drugs:
Antipyrine: Administration of LESCOL does not influence the
melabolism and excretion of antipyrina, either by Induction or
Inhibition. Antipyring is a model lor drugs matabolized by the
microsomal hepatic enzyme system (cytochrome P450 system)
therefore, interactions with other drugs metabolized by this
mechanism are nol expected

Beta-Adrenergic Blocking Drugs: Concomitant administration
of LESCOL with propranolol has no eftect on the bioavaitability of
fluvastalin sodium

Warlfarin: In vitro protein binding studies demonstrated no
intzraction al therapeutic concentrations. In a drug interaction




study, the concomitant use of LESCOL and wartarin did not alter
nmmmwmmunumwldtowvhﬂn
slone. However, since ofher drugs of this cliss have been shown
1o enhaince the anticoagulant effect of wartarin. caution is advised
when administering wartarin concomitantly with LESCOL

Other Concomitant Theragy: Although specific inferaction studies
were not parformed with al drugs listed below, in chinical studies.

(ESR) increase. arthritis, arthralgia, urticaria, y
photosensitivity, fever, chills, flushing, malaise, dyspnea, toxic
epidermal necrolysis, erythema multiform. Including Stevens-
Johnson syndrome

Gastrointestingl; Hepalitis, cholestatic jaundice, anorexia,
vomiting

Skin: Alopecia

Misc ous. sweating, hot flushes.

LESCOL was used concomitantly with angiotensin-convening
#nzyme (ACE) inhibitors, beta blockers, calcum-channel bIockers.

DOSAGE AND ADMINISTRATION: Prior 1o initiating LESCOL
(Muvastatin sodium), the patien should be placed on a standard

oral sulphomylureas. antacids, diuretics and dal anti-
mflammatory drugs (NSAIDs) without evidence of clinically
sagraficant inferactions.

Although no conclusive studies have been dane 10 date with
LESCOL. interachions with the following drugs have been reported
with cther HMG-CoA reductase inhibitors

Immunosuppressive Drugs, Erythromyein: (See WARNINGS
Musce Effects)

LABORATORY INTERACTIONS: The HMG-CoA reductase
inhibitors may Cause elevation of creatinine phasphokinase and
transaminase levels (sae WARNINGS) In the differental dagnosis
of chest pain in 3 patient on LESCOL. cardiac and noncardiac
fractions of these enzymes should be determined

ADVERSE REACTIONS: In all clinical studies (controlied and
uncontrolled), 1% (32/2969) of LESCOL patienls were dis-
continued due 1o adverse expenences afiributed to study drug
(mean enxposure of approximately 16 months ranging in duration
from one to more than 356 months). This results, in controlled
studses, i an exposure adjusted incidence of 0 8% per patient
year in Buvastatin patients compared to an incidence of 1.1% in
placeto patents. Adverse events were usually mild and transient
Chinical adverse reactions of positive or uncertain relationship 1o
study medication occurming at a frequency 2 1% in controlled
chirucal triads with LESCOL are listed bedow

Leseol Placebo

Atverse 20 mgd | 40mg/d | B0 mg/d
Evenl (N=1425) | (N=1136) | (M= 369) | (N=960)

% % % %
Gastrointestinal
Dyspepsia a7 48 73 23
Constrpation 28 18 24 25
Abdominal pain 27 21 i8 20
Flatulencs 25 19 16 22
Diarrhea 25 15 16 21
Mausea 20 16 08 14
Eructabion 14 06 05 11
Musculoskeletal
Myzigz 7 18 27 23
Arthralgia 14 14 14 15
Back pain 10 0B 11 16
Central nervous
system
Duzness 049 1.1 05 18
Abnormal vision 1.0 09 11 14
Pychiatric
Insomna 19 13 03 09
Respiratory
Upger respuatory
witechion 1.1 08 24 19
Integumentary
Rash 1.5 08 19 16
Miscelianecus
Headache 38 27 19 30
Fatigue 18 15 05 18
Chest pain 03 09 14 05

Other clinical adverse reactions of positive or uncertain
re@tionship 1o study medication occurring in 0.5% 1o 1.0% of
patients recenving 20-80 mg LESCOL monotherapy in controlied
clinical trials (N = 2326) are listad below

Mizcellaneows: Leg pain infiuenza-like symptoms, allergy.
dl‘:-ini lowing effects have been reported with drugs of this

Skeletal: Myogathy rhabdomyolysis (see WARNINGS). muscle
crampng/pain

Newrological: Paresthesia, peripheral neuropathy, psychiatric
dsturtances anosty

Hyperseasitivity Reactions: An apparent hypersensitivity
syndrome has been reported rarely with other HMG-CoA
reductase mmmammmwo«mdufm
lestures: anaphylaris angioedema, lupus erythematous-like
syndrome, polymyaigia rheumatica, vasculitis purpura
thrambocytopenia leukopenia hemolylic anemis positive
antinuciear antibody (ANA), erythrocyles sedimentation rate

chokesteroi-iowenng dret (at least equivalent o the American Heart
Association [AHA] Step 1 Diet), which should be continued during
traatment. If appropriate. a program of weight control and physical
exercise should be implemented

The recommended starting dose is 20 mg once daly to be taken
in the evening or at badtime. The recommended dosing range &
20-80 mg/day. The daily dose regimen ol 80 mg should be
administerad in divided doses, i e. 40 mg b.i.d. LESCOL should be
taken with or after meals. Since the maximal reductions in LDL-C
are seen within 4 weeks of administrabon ol a given dose, penodic
Iipid determinations should be performed with dosage adiusted to
& maximum of 40 mg twice a day. according to the patient's
response.

The therapeutic eftect of LESCOL is maintained with prolonged
administration

Cholesterol levels should be monitored periodically and
consideration should be given to reducing the dosage of LESCOL
it cholesterol levels fall below the targeted range, such as
that recommended by the Second Repor of the U.5. National
Chalesteral Education Program (NCEP)

Concamitan Therapy: The lipid lowening effects of LESCOL on
total cholesterol and LDL cholesterol are enhanced when
combined with 2 bile-acid binding resin. When administering a
bile-acid resin (e.g.. cholestyramine) and fuvastatin sodium
concomitantly, LESCOL should be administerad al bedtime, at
least 4 hours tollowing the resin to pbtain a maximal kpid lowering
effect (See PRECAUTIONS, DRUG INTERACTIONS)

Dasage in Patients with Renal Insufficiency: Since LESCOL is
cleared hapatically with less than 5% of the administersd dosa
excreted inlo the uring, dose adjustments for mild to moderate
renal impairment are not deemed 1o be necessary. Caution should
be exercised with severe renal impairment (see PRECAUTIONS).
AVAILABILITY OF DOSAGE FORMS: LESCOL Capsules 20 mg —
Each brown opaque cap and light brown opaque body gelatin
capsule contains 20 mg fluvastatin (from 21.06 mg fluvastatin
sodium). Sandoz Triangle & printed twice and “20" in white ink
on the cap; “LESCOL™ and product logo in red ink on the body.
Avaitable in bottles of 100

LESCOL Capsules 40 mp - Each brown opaque cap and
gold opaque body gelatin capsule contains 40 mg Nuvastatin
(from 42.12 mg Nuvastatin sodium). Sandoz Triangle 8 printed
twice and “40° in white ink on the cap; “LESCOL" and product
logo in red ink on the body. Available in bottles of 100

STABILITY AND STORAGE RECOMMENDATIONS: Store between
15 and 30°C in a tight container. Protect Trom light and humidity.

References: 1. Expent Panel on Deteclion, Evaluation, and
Treatment of High Blood Cholesterol in Adults. Summary of the
Second Report of the National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults (Adult Treatment Panel 1), JAMA
1993,269(23)3015-23. 2, Mational Center for Health Statistics
Canters for Disease Control and Prevention. Mational Health and
Nutrition Examination Survey 11l {NHANES 1) (Unpublished
data). 3. Lescol Product Monograph, Sandoz Canada Inc
4. Martens LL, Guibert R Cos!-effectiveness analysis of lipig-
modifying therapy in Canada: comparison of HMG-CoA
reductase inhibitors in the primary prevention of coronary hean
disease. Clin Ther 1994,16(6) 1052-62
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We are The Dalhousie Medical Research Foun-
dation and we support the quest of medical sci-
ence to treat and cure disease.

Your generosity makes our work possible.

Learn how financial and estate planning can help
you realize your philanthropic objectives while
maximizing estate benefits and tax advantages.

For information on planned giving including;
wills and bequests

charitable life insurance

gifts of residual interest

annuities

charitable reminder trusts

and other gift options

conlact:
The Dalhousie Medical
Research Foundation

\

FAX: (902) 494-2057
E-mail Jean.Sloan@ Dal.Ca

15th Floor, Tupper Bldg.
Halifax, NS B3H 4H7
Phone: (902) 494-3502

THE DALHOUSIE MEDICAL
ALUMNI ASSOCIATION

Serving the medical school is a network

of over 6000 graduates with a long-standing tradi-

tion of putting students first.

Donations to the

Alumni Annual Fund are used to support student

activities.

Our alumni make scholarships, bursaries, and
summer studentships available to Dalhousie medi-
cal students. They sponsor our students at profes-
sional conferences and seminars. They promote
medical education by funding requests from the
Dean for capital improvements to the medical
school. And the alumni support DMSS funding
requests yearly.

Dalhousie Medical Alumni Association

Halifax, Nova Scotia, B3H 4H7

Dalhousie University

(902) 494-8800 |
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