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indicate that Canada is taking a more
restrictive approach by banning experts
with nonfinancial conflicts of interest
from similar advisory and oversight
committees. For example, Canada’s As-
sisted Human Reproduction Act pre-
cludes people licensed to conduct hu-
man embryonic stem cell research, or
potential licensees, from serving on the
Board of Directors of the Assisted Hu-
man Reproduction Agency. This rule
was severely criticized following the ex-
clusion of stem cell scientists and fertil-
ity experts from the agency’s recently
constituted board.2 Likewise, the Cana-
dian Institutes of Health Research ex-
clude researchers affiliated with
Canada’s Stem Cell Network from
membership in the Stem Cell Oversight
Committee, the national stem cell re-
search ethics board. 

This move toward a more restrictive
regulatory regime is different from the
approach used in other jurisdictions.
For example, in California, stem cell re-
search oversight committees can in-
clude members with relevant expertise.
Similarly, fertility clinicians and human
embryonic stem cell research scientists
are allowed to be members of the Hu-
man Embryology and Fertilisation Au-
thority, the body responsible for over-
seeing embryo research in the United
Kingdom. A recent study of UK fertility
clinic patients found “overwhelming
support for doctors to be the most im-
portant members of the Authority, fol-
lowed by researchers working in the
area.”3 Both jurisdictions manage con-
flicts of interest in advisory committees
through strategies such as disclosure
or divestment of conflicting interests
and exclusion of experts from commit-
tee leadership roles. 

It could be argued that the Canadian
rules outlined above are specific to
stem cell research and may very well be
the result of Canadians’ desire for strict
regulation of emerging biotechnolo-
gies.4,5 However, conflicts of interest in
stem cell research committees have not
been shown to be qualitatively different
from those in other scientific advisory
and oversight contexts. Until there is
such evidence to the contrary, the pol-
icy response to conflicts of interest
should focus on addressing the need
for specific expertise on these commit-

tees with effective management strate-
gies, such as disclosure and divestment
of financial interests.
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Is primary care a lost cause?

The difficulty in attracting graduating
physicians to family practice that
Wayne Kondro described in a recent
CMAJ news piece1 is a worldwide phe-
nomenon.2 In 1987, 31% of German
medical students wanted to become
family physicians, whereas in 1995 only
9% of medical students at the Univer-
sity of Göttingen made this career
choice3; in 2006 fewer than 4% of med-
ical students at the University of
Leipzig chose family medicine.4

Among the many factors influenc-
ing specialty choice,5 one that can be
easily altered to improve the appeal of
family medicine to students is the set of
state or professional regulations that
govern the process of qualifying to be-
come a general practitioner. In most
parts of Europe it takes 3 years of train-
ing to qualify for a general practice li-
cence. However, in Germany there have
been 3 different routes to licensure for
general practitioners over the past
decade, requiring training periods
ranging from 3 to 5 years. This lack of

consistency has had dramatic conse-
quences in terms of shortages of family
physicians; young physicians have been
deterred from entering family practice
in Germany because of the uncertainty
associated with frequent changes in the
regulations governing the clinical train-
ing periods and seminars on medical
theory that are required to obtain licen-
sure as a family physician.

Postgraduate education and the
routes to licensure for family practi-
tioners have been reformed almost
continuously over the past decade in
Germany in the spirit of quality im-
provement. However, when access to
training in general practice was re-
stricted in Germany at one point, a se-
vere shortage of family physicians re-
sulted. Many young Germans chose an
alternative medical career (e.g., in gen-
eral internal medicine) or went to coun-
tries with more relaxed and stable regu-
lations, such as Switzerland and
Australia. 
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Sleepy older drivers

Norman Wolkove and colleagues re-
cently presented an excellent review of
sleep disorders in older people.1,2 How-
ever, they did not mention that one of
the main symptoms of sleep disorders,
excessive daytime sleepiness, increases
the risk of automobile accidents.3 Pri-
mary caregivers should be aware that
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sleepy drivers (including those with un-
treated sleep apnea) must be reported
to the relevant motor vehicle licensing
authority in some provinces. Such re-
ports have the potential to limit an
older person’s independence because,
as pointed out by Wolkove and col-
leagues,2 there is marked variability
within Canada in the coverage for con-
tinuous positive airway pressure de-
vices, the treatment of choice for ob-
structive sleep apnea. Astonishingly,
some provinces do not cover this ther-
apy at all. 

Another problem facing Canadian
patients with sleep disorders is the vari-
ability between provinces in the time
patients have to wait for sleep testing.
In several provinces patients must wait
much longer for testing than recom-
mended by the Canadian Thoracic So-
ciety Sleep Disordered Breathing Com-
mittee.4,5 This places these patients at
increased medical risk; the increased
risk that they will be involved in an au-
tomobile accident may also endanger
the public. 
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Genetic analysis to prevent

warfarin complications

Warfarin is the most widely used oral
anticoagulant therapy for patients with
thrombosis. Owing to the notoriously
narrow therapeutic range of this drug,
small variations in dosing may result
in hemorrhagic or thrombotic compli-
cations. We read with interest the re-
cent CMAJ article by Natalie Oake and
colleagues, in which the authors con-
cluded that improved anticoagulation
control could decrease the likelihood
of almost half of all anticoagulant-
associated adverse events.1

A variety of physiologic and phar-
macologic factors modulate the pa-
tient’s compliance with warfarin ther-
apy, including the pharmacokinetics of
warfarin, the bioavailability of vitamin
K and the metabolic fate of the vitamin-
K-dependent coagulation factors.2 It
has consistently been reported that
analysis of the genes encoding cy-
tochrome P450 2C9 and the C1 subunit
of the vitamin K 2,3-epoxide reductase
complex, 2 pivotal enzymes affecting
compliance with therapy, might enable
physicians to estimate warfarin dosage
more precisely, thereby improving the
global efficiency of the titration process
and reducing the likelihood of hemor-
rhagic and thromboembolic events.
These 2 genotypes along with age, sex
and body weight account for up to 60%
of the variance in daily maintenance
dose of warfarin.3–6 Therefore, con-
struction of dense genetic maps based
on single nucleotide polymorphisms
for both of these genes might be a pow-
erful aid to dissecting the polygenic
traits of drug response. When com-
bined with an analysis of specific eth-
nic, clinical, environmental and psy-

chological factors, such a tool could as-
sist clinicians to define a warfarin
dose–response phenotype that could be
used to improve the quality of dose
management. This might be a crucial
step toward individualized medicine.6

Giuseppe Lippi MD
Gian Luca Salvagno MD
Gian Cesare Guidi MD
Sezione di Chimica e Microscopia
Clinica

Dipartimento di Scienze Morfologico-
Biomediche

Università degli Studi di Verona
Verona, Italy

Competing interests: None declared.

REFERENCES
1. Oake N, Fergusson DA, Forster AJ, et al. Frequency

of adverse events in patients with poor anticoagula-
tion: a meta-analysis. CMAJ 2007;176(11):1589-94.

2. Ansell J, Hirsh J, Poller L, et al. The pharmacology
and management of the vitamin K antagonists: the
Seventh ACCP Conference on Antithrombotic and
Thrombolytic Therapy. Chest 2004;126(3 Suppl):
204S-33S.

3. Kealey C, Chen Z, Christie J, et al. Warfarin and cy-
tochrome P450 2C9 genotype: possible ethnic vari-
ation in warfarin sensitivity. Pharmacogenomics
2007;8:217-25.

4. Zhu Y, Shennan M, Reynolds KK, et al. Estimation
of warfarin maintenance dose based on VKORC1 
(-1639 G>A) and CYP2C9 genotypes. Clin Chem
2007;53(7):1199-205.

5. Caldwell MD, Berg RL, Zhang KQ, et al. Evaluation
of genetic factors for warfarin dose prediction. Clin
Med Res 2007;5:8-16.

6. Krynetskiy E, McDonnell P. Building individual-
ized medicine: prevention of adverse reactions to
warfarin therapy. J Pharmacol Exp Ther DOI
10.1124/jpet.106.117952v1. Epub 2007 May 11 ahead
of print.

DOI:10.1503/cmaj.1070081

Correction

In a recent News article,1 the first pho-
tograph should be attributed to Lorne
Turner. Incorrect information ap-
peared in the print version of the July 17
issue. We apologize for this error.
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