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Subsequently, more potent non-steroidal anti-inflammatory drugs
(NSAIDs) were introduced and, more recently, cyclooxygenase-2
(COX-2) inhibitors, also with a lesser risk of gastric irritation and
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could prevent the recurrence of colorectal polyps.2 Subsequently,
the United States Food and Drug Administration has issued warn-
ings on the cardiovascular safety of celecoxib and naproxen.3,4 More
recent information links long-term use of celecoxib and short-term
use of parecoxib and valdecoxib (though non-significantly for the
latter two) with adverse cardiovascular events.5,6 This is consistent
with a class effect.

Although the mechanism underlying the increased cardiovascular
risk with COX-2 inhibitors is unknown, there is a biological rationale
that might have predicted it and which, in retrospect, should have led
to intense postmarketing surveillance of these inhibitors. The non-
selective COX inhibitors (ASA and NSAIDs) inhibit platelet aggrega-
tion, whereas selective COX-2 inhibitors do not.7 Selective COX-2
inhibitors may also be prothrombotic through prostacyclin, which
has a markedly enhanced action in atherosclerosis.8 

The widespread use of COX-2 inhibitors has been part of the
historic trend from short-term use of drugs to treat acute conditions
to prolonged use of drugs to treat symptoms and prevent disease.
This change has brought to light shortcomings in the current
methods of drug safety monitoring. In the past, the linchpin of
postmarketing surveillance has been the spontaneous reporting
system in which doctors, pharmacists and others report recognised
adverse reactions to drugs. However, this mode of reporting is useful
only for detecting narrow spectrums of adverse events, particularly
those occurring soon after drug administration or those that have
overt effects (eg, rash, hepatic inflammation or blood dyscrasia).
This spontaneous reporting is particularly unsuitable for long-term
monitoring of drug safety.

These realities are poorly appreciated by healthcare professionals,
who often assume that, in comparison with older drugs, a newly
registered drug has superior short-term and long-term safety.9

However, the events with the COX-2 inhibitors, which follow on the
heels of similar, unsuspected concerns about anti-arrhythmic ther-
apy and hormone replacement therapy, has again highlighted the
need for a more systematic approach to long-term safety monitoring
of long-term drug therapy.10,11

The accepted gold standard for establishing the balance of long-
term drug safety and efficacy is the controlled clinical trial. In 2005,
it should not be possible for any long-term medicine to be approved
without the security of a large-scale morbidity–mortality trial, or the

commitment of the pharmaceutical industry to perform one as soon
as practicable. Licensing should be conditional on these require-
ments being met, and the onus should be on regulators to make
these changes in the interests of both the end-users and the
pharmaceutical industry.

However, even large-scale morbidity–mortality trials have their
limitations. They are very costly to establish, and ethical considera-
tions may preclude the use of placebos. Comparisons with other
active drugs may be difficult to interpret, as illustrated by the
comparison of rofecoxib and naproxen.1 Study inclusion criteria may
lead to the exclusion of patients with comorbidity or polypharmacy,
and yet these individuals are both more likely to be prescribed drugs
and be at higher risk of adverse reactions. In addition, it has proven
difficult to continue large-scale trials beyond 5–6 years, so adverse
events with prolonged latency, such as malignancy, may not be
identified.

A solution to long-term drug safety monitoring might include
observational epidemiology. Methods must be developed for early
identification of users of new drugs and their subsequent disease
history determined by data-linkage to various mortality and morbid-
ity databases (such as hospital admissions, cancer and death regis-
tries). The inclusion of Medicare numbers on prescriptions in
Australia provides a simple means for participation in these studies.
An ongoing hurdle is the issue of confidentiality.

We do not claim that data-linkage will provide a foolproof answer
to drug safety issues. The future mortality and morbidity experiences
of any cohort of drug recipients may be influenced by the underlying
disease for which the drug has been prescribed. This makes it
desirable to have one or more control groups (typically individuals
receiving a different drug for the same disease) for comparison. Even
if there are control groups, there may still be confounding by
differences in indications or contraindications. Therefore, the gather-
ing of linkage data is often relatively low grade, retrospective and
useful mainly as a screen for further study if an unexpected finding
arises. Such linkages were used in the US to bring into question the
cardiovascular safety of rofecoxib before the VIGOR trial.12 Large
linked databases are increasingly seen as the only reliable means of
gaining the information necessary for monitoring long-term drug
safety.13 Our unified healthcare system in Australia, with its standard-
ised Medicare numbers and national databases, has the potential for
providing Australia with a strategically important role in this crucial
area of drug research.

Mark R Nelson
Head, Discipline of General Practice
University of Tasmania, Hobart, TAS

Mark.Nelson@utas.edu.au

Andrew M Tonkin
Head, CVD Prevention Unit

Flavia M Cicuttini
Head, Diagnostics Unit

John J McNeil
Head, Department of Epidemiology and Preventive Medicine

Monash University, Melbourne, VIC

T

262 MJA • Volume 182 Number 6 • 21 March 2005



EDITORIALS
EDITORIALS

1 Bombardier C, Laine L, Reicin A, et al. Comparison of upper gastrointestinal
toxicity of rofecoxib and naproxen in patients with rheumatoid arthritis.
VIGOR Study Group. N Engl J Med 2000; 343: 1520-1528.

2 Bresalier RS, Sandler RS, Hui Quan, et al. Cardiovascular events associated
with rofecoxib in a colorectal adenoma chemoprevention trial. N Engl J
Med 2005; 15 Feb. [Epub ahead of print]. Available at: http://con-
tent.nejm.org/cgi/content/abstract/NEJMoa050493 (accessed Feb 2005).

3 US Food and Drug Administration. Center for Drug Evaluation and
Research. FDA Alert for Practitioners on Celebrex (celecoxib). FDA
ALERT 12/17/04. Available at: www.fda.gov/cder/drug/infopage/cele-
brex/celebrex-hcp.htm (accessed Jan 2005).

4 US Food and Drug Administration. Center for Drug Evaluation and
Research. Naproxen information. Available at: www.fda.gov/cder/drug/
infopage/naproxen/default.htm (accessed Jan 2005).

5 Solomon SD, McMurray JJV, Pfeffer MA, et al. Cardiovascular risk associ-
ated with celecoxib in a clinical trial for colorectal adenoma prevention. N
Engl J Med 2005; 15 Feb. [Epub ahead of print]. Available at: http://
content.nejm.org/cgi/content/abstract/NEJMoa050405 (accessed Feb
2005). 

6 Nussmeier NA, Whelton AA, Brown MT, et al. Complications of the COX-
2 inhibitors parecoxib and valdecoxib after cardiac surgery. N Engl J Med
2005; 15 Feb. [Epub ahead of print]. Available at: http://con-
tent.nejm.org/cgi/content/abstract/NEJMoa050330 (accessed Feb
2005).

7 Mukherjee D, Nissen S, Topol E. Risk of cardiovascular events associated
with selective COX-2 inhibitors. JAMA 2001; 286: 954-959.

8 Belton O, Byrne D, Kearney D, et al. Cyclooxygenase-1 and -2-dependent
prostacyclin formation in patients with atherosclerosis. Circulation 2000;
102: 840-845.

9 Nelson M, McNeil J, Reid C, Krum H. Factors influencing family physician
adherence to hypertension treatment guidelines recommendations on the
initiation of pharmacotherapy. Questionnaire survey. Am J Cardiovasc
Drugs 2003; 3: 437-441.

10 Preliminary report: effect of encainide and flecainide on mortality in a
randomized trial of arrhythmia suppression after myocardial infarction. The
Cardiac Arrhythmia Suppression Trial (CAST) Investigators. N Engl J Med
1989; 321: 406-412.

11 Risks and benefits of estrogen plus progestin in healthy postmenopausal
women. Writing Group for the Women’s Health initiative Investigators.
JAMA 2002; 288: 321-333.

12 Graham DJ, Campen D, Cheetham C, et al. Risk of acute cardiac events
among patients treated with cyclooxygenase-2 selective and non-selective
nonsteroidal anti-inflammatory drugs. Pharmacoepidemiol Drug Saf 2004;
13: S287-S288.

13 Nelson RC, Palsulich B, Gogolak V. Good pharmacovigilance practices:
technology enabled. Drug Saf 2002; 25: 407-414. ❏
MJA • Volume 182 Number 6 • 21 March 2005 263

 

major earthquake measuring 8.9 on the Richter scale
occurred off the west coast of Sumatra on 26 December
2004.1 The quake even caused the earth to wobble in

orbit.2 The ensuing tsunami hit countries bordering the Indian
Ocean. The estimated death toll exceeds 220 000.1 The human
and economic tragedy was evident to all, and national govern-
ments and international organisations have mounted an enormous
relief effort. Coincidentally, seven of the tsunami-affected countries
(India, Indonesia, Thailand, Bangladesh, Burma–Myanmar, Tanza-
nia and Kenya) are among the 22 nations with the highest burdens
of tuberculosis (TB).3 Over three million new TB cases and
772 000 TB deaths occurred in these seven countries in the year
2000.3 Similar annual statistics have been reported from these and
other high-burden countries for more than 10 years. But the earth
does not move! The human and economic toll is not appreciated,
and an enormous global response is not mounted.

The global TB situation is full of such paradoxes. It also highlights
the global inequities in the distribution of healthcare services and
other resources.4 An estimated 8.3 million new TB cases and nearly 2
million TB deaths occurred worldwide in 2000.3 Ninety-five percent
of the TB cases and 98% of the deaths were in low-income countries.4

Importantly, from Australia’s perspective, 60% of this global TB
burden occurred in our neighbouring countries in South East Asia
and the Western Pacific.3

What is happening in low-income countries? In Africa, 38% of
new adult TB cases in 2000 were in people who were HIV-positive.4

HIV infection increases an individual’s susceptibility to infection and
disease progression, and the increased burden of HIV-associated
cases may increase TB transmission to those who are HIV-negative.
HIV-related TB has swamped TB-control efforts in Africa, where case
numbers increased 6.4% between 1997 and 2000.3 Multidrug-

resistant tuberculosis (MDR-TB), defined as Mycobacterium tuberculo-
sis strains with resistance to at least isoniazid and rifampicin, is also
perceived as a great threat to TB control. However, only an estimated
273000 (3.2%) of new TB cases worldwide were multidrug resistant
in 2000.5 Mathematical modelling and other observations based on
imperfect data suggest that MDR-TB strains are generally of lower
reproductive fitness, and that MDR-TB will remain localised in foci
such as the former Soviet Union.5 Effective TB control in these MDR-
TB-endemic foci may require additional measures, such as wider
availability of drug-susceptibility testing and the use of second-line
drugs under close expert supervision.5

More mundane factors than MDR-TB are the real confounders of
TB control in low-income countries. These factors include inadequate
infrastructure (eg, roads, transport, electricity), weak primary health-
care systems, poor laboratory services, and insufficient engagement
of private practitioners and other health providers in TB control.6 A
major impediment to TB control that must be highlighted is the lack
of trained staff, particularly in HIV-endemic countries, where the
epidemic has decimated the healthcare workforce.6

What can be done in low-income countries? Effective TB control
relies on halting transmission through the rapid detection and cure of
infectious cases. International targets have been set to detect at least
70% of all new infectious cases and to cure at least 85% of those
detected by 2005.6 Attainment of these goals would result in a
decline in TB incidence of 6%–7% per year. The World Health
Organization (WHO) and the International Union Against Tubercu-
losis and Lung Disease have recommended and validated a policy
package entitled DOTS to achieve these case detection and cure rates.
The DOTS strategy contains five elements: government commitment,
accurate diagnosis principally by sputum-smear microscopy, stand-
ardised short-course chemotherapy with direct observation of treat-
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