
Analysis

Many factors influence pres-
cribing behaviours, inclu-
ding scientific evidence,

commercial information, physician
education and patient preferences. We
present an instance where prescribing
was likely affected by a media report on
Diane-35, a combination drug with
both androgen-blocking and contra-
ceptive properties, containing cypro-
terone acetate (2 mg) and ethinylestra-
diol (35 µg).

Diane-35 was approved for use in
Canada in 1998 as a second-line treat-
ment for severe acne with accompany-
ing signs of androgenization in women
who have not responded to oral anti-
biotics or other acne treatments. When
Health Canada approved the drug, the
restriction in use was applied because
of safety concerns about genotoxic
effects on liver cells (see www.cbc
.ca/disclosure/archives/030114_diane
/resources.html [accessed 2004 Nov 24]).
From the mid-1980s to 1990s, Diane-35
had been marketed for both birth con-
trol and acne treatment in Europe,
Latin America and Australasia.

In Canada, advertisements for
Diane-35 portrayed young women with
acne-free skin and suggested that view-
ers ask their doctors about the product.
Although direct-to-consumer adver-
tising of prescription drugs is illegal in
Canada, Health Canada permits
“reminder advertisements” stating a
drug’s name but not its indications.
Diane-35’s packaging is similar in size
and shape to oral contraceptives.

Several case–control studies pub-
lished in 1995–1996 on the effect of
oral contraceptive drugs on the risk of
venous thromboembolism (VTE) found
higher risks to be associated with cyp-
roterone. These reports were, however,
based on small numbers of users. In
2001, investigators carrying out a nest-
ed case–control study reported an odds
ratio of 3.9 (95% confidence interval

[CI] 1.1–13.4) for VTE among women
taking Diane-35 compared with those
taking pills containing levonorgestrel.1

The United Kingdom, Australia and
New Zealand reacted by issuing safety
advisories in 2002. After Health Canada
posted the UK advisory in Dec. 2002, it
required Berlex to send a “Dear Health
Professional” letter to Canadian physi-
cians in April 2003 (available at www
.hc-sc.gc.ca/dhp-mps/medeff/advisories
-avis/prof/2003/diane-35_2_hpc-cps_e
.html [accessed 2005 Oct. 20] advising
them not to use Diane-35 for birth
control or mild acne because of the in-
creased risk of VTE.

On January 14, 2003 the Canadian
Broadcasting Corporation (CBC) ran a
television documentary on its Disclo-
sure series about the marketing of
Diane-35. (The transcript is available
on the CBC’s Web site, at www.cbc.ca
/disclosure/archives/030114_diane/main
.html [accessed 2004 Nov 24].) It fea-
tured interviews with users and pres-
cribing physicians who believed that

Diane-35 was an ordinary birth control
pill. The evidence of higher risks of
VTE than with commonly used oral
contraceptives was discussed in the
documentary.

We sought to discover what propor-
tion of initial users of Diane-35 had
medically diagnosed or treated acne.
We hypothesized that the CBC docu-
mentary would affect prescribing rates
to women with and without acne.

To examine this, we linked data
from BC PharmaNet, a computer data-
base of all prescriptions dispensed in
British Columbia, to administrative
data (BC Linked Healthcare Database)
on medical consultations and diagno-
ses for all women who filled prescrip-
tions for Diane-35, Alesse (100 g levo-
norgestrel and 20 g estradiol) or other
estrogen–progestin combinations that
were available between 1998 and 2003
for oral contraception. Alesse was cho-
sen as the primary comparator because
it was approved in 1998 for contracep-
tion and in 2002 for acne, attracting no
critical media or regulatory attention
during the study period (March 1998
through Dec. 2003).

We classified women as having
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Medicine by media: Did a critical television documentary

affect the prescribing of cyproterone–estradiol (Diane-35)?

D
O

I:
10

.1
5

0
3

/c
m

aj
.0

5
0

5
6

7

Fig. 1: Number of women per month receiving their first prescription
for Diane-35 or Alesse, 1998–2003.
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“possible acne” or “no acne” 1 year be-
fore and 3 months after the initiation of
treatment, with “possible acne” cases
requiring any of the following criteria:
diagnosis with an ICD-9 (International
Classification of Diseases, 9th Revi-
sion) code starting with 706 (diseases
of sebaceous glands); a consultation
with a dermatologist; a prescription for
topical anti-infectives (Anatomical
Therapeutic Chemical Classification
System [ATC] code D10A) or retinoids
(ATC D10B); or use of tetracycline (ATC
J01A) or macrolide (ATC J01F) antibi-
otics for 30 days or more. We recorded
the monthly numbers of users of
Diane-35, Alesse or other oral contra-
ceptives, and those who had previously
used Diane-35 and then switched to an-
other oral contraceptive.

To examine the effects of the CBC
documentary and Berlex’s “Dear Health
Professional” letter on prescribing
rates, we performed an interrupted time
series analysis (SAS/ETS Time Series
Forecasting System). This analysis tests
the slope of prescribing rates (initiation
and switches) against predicted trends.

During this period, 1.11 million wo-
men aged 13–49 years lived in British
Columbia; 275 956 (24.8%) received
initial prescriptions for oral contracep-
tives or Diane-35, which included
33 095 women who received at least
one prescription for Diane-35. Of these,
15 064 (45.5%) had no evidence of acne
(i.e., they met no criteria for “possible
acne”). Of the 83 017 women who initi-
ated use of Alesse over the same period,

71 180 (85.7%) had no evidence of acne.
The rate of treatment initiation with
Diane-35 increased from the year 1998;
plateaued in 2002 (mean 669/mo); de-
clined to 476 (71% of the plateau mean)
during February 2003, the month after
the CBC broadcast; and continued to
decline to the end of the study period
(Fig. 1). In contrast, new prescriptions
for Alesse increased to the end of 2003.
The proportions of women with no
acne among those initiating Diane-35
use before and after the CBC broadcast
differed little (45.5% v. 46.8%).

Fig. 2 illustrates the numbers of
women who switched from Diane-35 to
an oral contraceptive, which rose sharply
in February 2003 for both subgroups of
women (possible and no acne). The dif-
ference between predicted and actual
trends became significant from February
2003, within one month of the CBC
show: for starting Diana-35, p = 0.009;
for switching from Diana-35, p < 0.0001.

Nearly half of the initial prescrip-
tions for Diane-35 from 1998 through
2003 were for women with no record of
acne diagnosis, referral or drug ther-
apy. This suggests that the drug was
used for more than its approved indica-
tion. Our estimate of off-label use (“no
acne”) is conservative as we excluded
all “possible acne” cases, not just sev-
ere acne that had failed to respond to
other treatments. Although women
who used only over-the-counter acne
treatments and had no medical diag-
noses were counted as having no acne,
few cases of severe, unresponsive acne

would have gone undiagnosed.
Direct-to-consumer advertising may

have contributed to routine use of
Diane-35 to treat mild acne or as an
oral contraceptive. A recent random-
ized controlled trial2 found that stan-
dardized patients who requested an ad-
vertised drug were equally likely to
receive a prescription whether they had
the indicated condition or not; when
the standardized patients did not re-
quest a drug, physicians prescribed
more often for the approved use. This
suggests that direct-to-consumer ad-
vertising can stimulate off-label pre-
scribing. Furthermore, the packaging
similarity of Diane-35 to oral contra-
ceptive pills is likely to have contributed
to its rate of prescription for that use.

A widely broadcast news story likely
had a countervailing influence. The
shift in prescription rates for Diane-35
occurred just after the CBC telecast. In
contrast, neither the company’s letter
to physicians sent in April 2003 nor the
warning3 published in CMAJ in Febru-
ary 2003 appear to have had any similar
effect on prescription rates. The CBC
show conveyed 2 key messages: Diane-
35’s risk profile and its widespread off-
label use. New prescriptions declined
similarly in women with possible and
with no acne, suggesting that safety
concerns affected prescribing decisions
to a greater extent than whether or not
the drug was prescribed for its ap-
proved use. Less use overall meant few-
er prescriptions to women with moder-
ate, mild or no acne, among whom the
use of Diane-35 is unnecessarily risky.

This study adds to existing evidence
that media reports can influence treat-
ment decisions.4 Although news re-
ports are often castigated as alarmist or
as raising unrealistic treatment expec-
tations, accurate reporting can also
help to build a link between research
evidence and practice.
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Fig. 2: Number of women who switched from Diane-35 to
an oral contraceptive.
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Many communities in Cana-
da, particularly those in ru-
ral areas, suffer from a

shortage of physicians because the dis-
tribution of family physicians is inade-
quate and inequitable. For example, in
2000 there was an average of 94 family
physicians per 100 000 Canadians.
Some communities (typically urban
areas) had 140 family physicians per
100 000, whereas others (typically ru-
ral) had less than half that number.1

Many doctors who choose to work in
rural areas do not remain beyond mini-
mum period of their contractual obli-
gation.

One way to relieve physician short-
ages is by licensing more international
medical graduates (IMGs). Every Cana-
dian province uses IMGs to varying de-
grees to bridge the shortfall between
the demand for primary health care and
the supply of services by Canadian
medical graduates. Recent evidence
shows that about one-quarter of physi-
cians practising in Canada received
their basic medical education from an-
other country.2 This figure does not,
however, reflect the variations and di-
mensions of the IMG workforce across
the provinces.

Physician licensing falls under the
jurisdiction of the medical regulatory
authorities in each province. Forms of
licensing vary by province, but there are
2 general classes: full and provisional.
The requirements for a full licence in
Canada are nearly uniform, with the

standard requirement being the Licen-
tiate of the Medical Council of Canada. 

The requirement for a physician to
have completed postgraduate medical
training in Canada is an obstacle for
IMGs wishing to obtain a full licence.
However, provisional licences allow
IMGs to practise without passing the
Medical Council examinations (and
completing the requisite Canadian post-
graduate medical training). Thus, many
IMGs start their careers in Canada by
practising under a provisional licence.
The nomenclature for provisional li-

cences varies across  provinces, with
such licences being called “public serv-
ice,” “restricted,” “defined,” “condi-
tional,” or “temporary.”

In remote and underserviced re-
gions of Canada, medical services pro-
vided by provisionally licensed IMGs
are vital.3 Typically, provisionally li-
censed IMGs are hired to meet an im-
mediate shortfall of physicians; they
obtain a provisional licence to gain en-
try to practice and tend to fill positions
that Canadian medical graduates will
not take.

To determine the utilization rates of
provisionally licensed IMGs in Canada,
we asked the licensing authorities in

The use of provisionally licensed international medical

graduates in Canada
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Fig. 1: International medical graduates (IMGs) practising under full and
provisional licences as a percentage of total physician workforce by
province. *Does not include data from the territories. 
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