Vitry and Mintzes J of Pharm Policy and Pract
https://doi.org/10.1186/540545-021-00346-3

(2021) 14:60 Journal of Pharmaceutical

Policy and Practice

RESEARCH Open Access
()]

Check for
updates

“Drugs to avoid” to improve quality use
of medicines: how is Australia faring?

Agnes Vitry!"® and Barbara Mintzes?

Abstract

Background: Each year, the French independent bulletin Prescrire publishes a list of medicines, “Drugs to avoid’, that
should not be used in clinical practice as their risk-to-benefit ratio is unfavourable. This study assessed the market
approval, reimbursement and use of these medicines in Australia.

Methods: The approval status of the medicines included in 2019 Prescrire “Drugs to avoid”list was assessed by search-
ing the Australian Register of Therapeutic Goods website. Funding status was assessed on the Pharmaceutical Benefits
Scheme (PBS) website, the Australian public insurance system. Use levels were determined by examining govern-
mental reports on prescribing rates including the Australian Statistics on Medicines (ASM) reports, drug use reports
released by the Drug Utilisation Sub Committee (DUSC) and PBS statistics.

Results: Of the 93 medicines included in the Prescrire 2019 “Drug to avoid”list included, 57 (61%) were approved in
Australia in 2019 including 9 (16%) that were sold as over-the-counter medicines, 35 (38%) were listed on the PBS, 22
(24%) were registered but not listed on the PBS. Although most of these medicines were used infrequently, 16 (46%)
had substantial use despite serious safety concerns. Dipeptidyl peptidase-4 (DPP-4) inhibitors were used by 22% of
patients receiving a treatment for diabetes in 2016. More than 50,000 patients received an anti-dementia medicine in
2014, a 19% increase since 2009. Denosumab became the 8th medicine, in terms of total sales, funded by the Austral-
ian Government in 2017-2018.

Conclusions: Prescrire’s assessments provide a reliable external benchmark to assess the current use of medicines
in Australia. Sixteen “drugs to avoid’, judged to be more harmful than beneficial based on systematic, independent
evidence reviews, are in substantial use in Australia. These results raise serious concerns about the awareness of Aus-
tralian clinicians of medicine safety and efficacy. Medicines safety has become an Australian National Health Priority.
Regulatory and reimbursement agencies should review the marketing and funding status of medicines which have
not been shown to provide an efficacy and safety at least similar to alternative therapeutic options.

Keywords: Medicine safety, Quality use of medicines, Harm-benefit balance

Background

Adverse drug reactions (ADR) are associated with sig-
nificant morbidity and mortality, placing a substan-
tial burden on the healthcare systems in Australia and
internationally. In the United States, adverse drug
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events were noted in 5.3% of all Medicare hospitalisa-
tions and increased by 90% from 2000 to 2008 [1]. In
the state of New South Wales in Australia, the age-
adjusted rates of ADR-related hospitalisations nearly
doubled between 2001 and 2014 [2]. It has been esti-
mated that there are 250,000 hospital admissions annu-
ally in Australia due to medication-related problems
[3]. A number of interventions have been proposed
to improve the safety of medicine use, including the
identification and avoidance of potentially harmful
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medicines, or medicines with a poor harm-benefit
balance, when safer alternative treatments are avail-
able. Although a number of tools have been developed
to identify inappropriate medications [4] such as the
Beers criteria or the STOPP/START criteria [5], most
tools target inappropriate use in population subgroups
such as older people or focus on specific drug classes
such as anticholinergic drugs.

In this context, the approach proposed by Prescrire is
unique as it proposes a list of “Drugs to avoid” by every-
one. Prescrire is a French journal which has assessed the
value of new medicines marketed in Europe and in France
since 1981. It is exclusively financed through subscrip-
tions and does not accept advertising or other external
financial support. All Prescrire reviews are undertaken
by trained healthcare professionals totally free from con-
flicts interests and are based on a comprehensive search
of peer-reviewed literature and regulatory assessment
reports. These reviews are then peer-reviewed by an
extensive network of external reviewers [6]. The quality
and thoroughness of Prescrire’s assessments are well rec-
ognised not only in France but internationally and their
findings are used in international studies [7].

The conclusions of Prescrire’s assessments sometimes
differ from those reached by regulatory authorities such
as the European Medicines Agency due to Prescrire’s
focus on clinical benefits and harms. Concerns have
been raised that a significant proportion of medicines
are introduced to the market in the absence of any proof
of tangible clinical benefit for patients [8—11]. Current
regulatory evidence standards allow the use of unvali-
dated surrogate markers for efficacy in marketing appli-
cations. Regulatory approvals may be based on biased
or non-comparative clinical trials and speedier approval
processes that do not provide sufficient time to assess
medicines rigorously [12]. Regulatory approvals are not
regularly reviewed when new evidence or better alter-
native treatments become available. Furthermore, there
is no universally accepted standard for what constitutes
a favourable harm-benefit balance, i.e. the threshold
at which benefits such as prevention of cardiovascular
disease or pain reduction outweigh harm from severe
adverse effects. This is reflected in differences between
regulators in drug safety withdrawal decisions [12]. There
can also be differences in judgments about the amount
of evidence needed and extent of uncertainty, and Pre-
scrire’s conclusions may differ from those reached by reg-
ulators when it judges that patients’ interests are better
served by a more thorough evaluation and more robust
efficacy data, including in more diverse patient popula-
tions, reflecting the range of patients who will use the
medicine in clinical care. Prescrire also values the safety
of patients highly, and consistently recommends against
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use of medicines with no established effectiveness advan-
tage over alternative treatments but a higher risk of harm.

Based on these reviews, each year Prescrire pub-
lishes a list of “Drugs to avoid” that are considered to be
more harmful than beneficial. These are medicines with
adverse effects that outweigh benefits, older medicines
that have been superseded by medicines with a bet-
ter harm-benefit balance, new medicines that are less
effective or more harmful than existing alternatives, and
medicines without proven efficacy but which may expose
people to serious adverse effects [13]. The aim of this list
is to provide a simple-to-use tool for clinicians that helps
them to avoid unnecessarily hazardous prescriptions.

In this study, we have assessed how medicines included
in Prescrire’s 2019 list of “Drugs to Avoid” are approved,
publicly reimbursed, and prescribed in Australia. In Aus-
tralia, use of medicines is regulated by the Therapeutics
Goods Administration (TGA) that assesses their risks
and benefits, based on evidence standards similar to
those of other regulatory authorities such as the Euro-
pean Medicines Agency. As in Europe and the United
States, only a minority of new medicines approved in
Australia have been shown to have added therapeutic
value as compared to existing treatments [14]. Medicines
approved by the TGA are then evaluated for funding on
the Pharmaceutical Benefits Scheme (PBS), Australia’s
public insurance system, based on their efficacy, safety
and cost-effectiveness compared to the existing standard
of care. The PBS covers medicines that are used in the
community (outpatient care) as well as in private hospi-
tals. Public hospitals have separate dedicated funding for
most medicines, with the exception of high-cost medi-
cines, which are covered by the PBS.

Methods

Prescrire’s 2019 list of “Drugs to avoid” covers medicines
and indications approved in the European Union or in
France, for which Prescrire published detailed evalua-
tions over a 9-year period, from 2010 to 2018 [13]. This
includes re-evaluations when substantial new evidence
on efficacy or adverse effects became available.

Whether medicines included in 2019 Prescrire “Drugs
to avoid” list were approved in Australia and their pre-
scription-only or over-the-counter (OTC) status, were
assessed by searching the Australian Register of Thera-
peutic Goods (ARTG) on the TGA website [15] for the
active ingredients and the same indications and formu-
lations. Funding status on the Pharmaceutical Benefits
Scheme (PBS) was assessed by searching the PBS web-
site [16]. For prescription-only medicines reimbursed
by the PBS, use levels were based on reports of annual
prescribing rates under the PBS and the Repatriation
Pharmaceutical Benefits Scheme (RPBS, subsidisation
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of medicines for eligible veterans and dependants). We
used 2015 data, as this was the latest Australian Statis-
tics on Medicines (ASM) report available in May 2019,
and includes data on subsidised and unsubsidised pre-
scription medicine use expressed in Defined Daily Dose
(DDD)s /1000 population/day [17]. Additionally, for
classes of medicines (e.g. diabetes medicines, antide-
pressants, non-steroidal anti-inflammatory drugs), we
expressed their usage as a percentage of total use for
the class. Therapeutic classes were considered at the
relevant level of the Anatomical Therapeutic Chemical
Classification system, e.g. at the first level for all medi-
cines used for the cardiovascular system (cardiology)
or at the second level, drugs used for diabetes (diabe-
tes). When available, we complemented these data with
information included in the Drug Utilisation Sub Com-
mittee (DUSC) of the Pharmaceutical Benefits Advisory
Committee (PBAC) drug use reports. These reports use
a variety of measures to represent comparative drug
usage over time [18]. Substantial rate of use was defined
as use of around 10% or above within a specific thera-
peutic class, as expressed either in DDDs/ DDD)s/1000
population/day or % of patients treated.

Results

Prescrire 2019 “Drug to avoid” list included 93 medicines
that were assessed to be more harmful than beneficial for
all indications approved in France or the European Union
(nintedanib was mentioned separately for two indica-
tions, lung cancer and idiopathic pulmonary fibrosis, but
is counted as a single medicine). In April 2019, 57 (61%)
of these medicines were registered in Australia, 35 (38%)
were listed on the PBS (Table 1), 22 (24%) were registered
but not listed on the PBS (Table 2), 36 (39%) were not
registered in Australia and 9 (16%) of these 57 were also
sold as OTC medicines. Sixteen medicines had substan-
tial rates of use. Of all patients receiving treatment for
diabetes in 2016, 22% were using dipeptidyl peptidase-4
(DPP-4) inhibitors [19]. In 2014, 52,012 patients were dis-
pensed an anti-dementia medicine, which Prescrire had
recommended to avoid due to transient, small benefits
and a serious potential for harm [20]. In 2015, four of
the antidepressants included in Prescrire list, citalopram,
escitalopram, venlafaxine and duloxetine accounted for
44% (42.2 DDD/1000 population/day) of use of new anti-
depressants in Australia [17]. Denosumab was ranked the
8th drug in Australia in PBS spending in 2017-2018, with
648,197 prescriptions, a 24% increase compared to 2016—
2017 [21], with most new osteoporosis patients initiated
on this drug [22]. Prescrire had highlighted limited effi-
cacy evidence and serious adverse effects linked both to
its effects on bone metabolism and the immune system.
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Discussion

The results show that 35 medicines included in the Pre-
scrire 2019 “Drug to avoid” list are listed on the PBS
including 16 medicines (46%) with substantial use: the
five DPP-4 inhibitors for diabetes, four medicines indi-
cated in the treatment of Alzheimer’s disease, four anti-
depressants, denosumab in osteoporosis, olmesartan and
celecoxib.

DPP-4 inhibitors are recommended for use as sec-
ond- or third-line treatment for type 2 diabetes in sev-
eral international guidelines and in Australian guidelines
[25]. However, DPP-4 inhibitors only provide a modest
decrease in glycated haemoglobin without evidence of
benefits on complications of diabetes, including cardio-
vascular outcomes, demonstrated in randomised clinical
trials. DPP-4 inhibitors can cause severe adverse effects
such as hypersensitivity reactions (Stevens—Johnson
syndrome, anaphylaxis, bullous pemphigoid), infections,
pancreatitis or intestinal obstruction. Despite these con-
cerns, DPP-4 inhibitors are used widely in Australia and
in other industrialised countries. In 2016, DPP-4 inhibi-
tors were the most common second-line drug (43%
prescriptions) in England [26] and represented 20% of
adjunctive treatment post-metformin initiation in the
United States [27]. Several factors may explain differences
in rates of uptake of new diabetes medicines between
countries including variations in local clinical guidelines,
economic considerations [28] and promotional cam-
paigns by pharmaceutical companies, including industry
payments to health professionals [29, 30]. Most impor-
tantly, demonstration of benefit with regard to improved
glucose control, a surrogate outcome, remains the prin-
cipal clinical outcome required by regulatory authori-
ties for approval of diabetes medicines [31]. New safety
signals may lead to measures to mitigate risks, such as
updating the product information and/or issuing safety
warnings, but they very rarely lead to market withdrawal
[32].

The four drugs marketed for Alzheimer’s disease
including three cholinesterase inhibitors (donepezil, gal-
antamine, rivastigmine) and memantine have transient
and limited efficacy [33]. In Australia, DUSC expressed
concerns with the increasing use of these medicines (19%
increase between 2009 and 2014), in particular their use
for long periods of time or in combination with other
anticholinergic medicines [20]. Cholinesterase inhibi-
tors and memantine are the medications most often
used in reported adverse drug reactions in people with
dementia [34]. In 2016, the French regulatory authority
decided to remove these medicines from the list of reim-
bursable products given the absence of demonstrated
effectiveness, and their negative safety profile [33]. A
guideline has been released in Australia to help with
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Table 2 "Drugs to avoid”"marketed in Australia but not listed on the PBS

Therapeutic area

“Drugs to avoid” marketed but not listed on PBS Reasons for avoiding

Cardiology Bezafibrate
Ranolazine

Endocrinology Conjugated oestrogens + bazedoxifene

Tibolone
Gynaecology Ulipristal
Gastroenterology Droperidol

Glyceryl trinitrate ointment
Prucalopride

Infections Moxifloxacin

Oncology Nintedanib

Panobinostat
Vandetanib

Vinflunine

Pain Etoricoxib

Glucosamine
Parecoxib
Psychiatry Agomelatine

Dapoxetine
Milnacipran

Respiratory medicines Bromhexine

Phenylephrine

Weight loss Bupropion + naltrexone

No proven efficacy in the prevention of cardiovascular events, cutaneous,
haematological and renal adverse effects

Gastrointestinal and neuropsychiatric disorders, palpitations, bradycardia,
hypotension, QT prolongation and peripheral oedema

Risks of thrombosis and hormone-dependent cancers have not been
adequately evaluated

Risk of cardiovascular disorders, breast cancer and ovarian cancer
Serious liver injury

Ventricular arrhythmias and sudden death

No proven efficacy for chronic anal fissure, headache that can be severe

Adverse effect profile is poorly documented, particularly with respect to
cardiovascular disorders, depression and suicidal ideation and terato-
genicity

Toxic epidermal necrolysis and fulminant hepatitis and has also been
linked to an increased risk of cardiac disorders

Indicated for non-small cell lung cancer serious adverse effects including
venous thromboembolism, bleeding, hypertension, gastrointestinal
perforations and impaired wound healing

Many, often serious and life-threatening adverse effects

Serious adverse effects (diarrhoea, pneumonia, hypertension) occur
in about one-third of patients. There is also a risk of interstitial lung
disease, torsades de pointes and sudden death

High risk of haematological adverse effects (including aplastic anaemia),
and a risk of serious infections and cardiovascular disorders (torsades de
pointes, myocardial infarction, ischaemic heart disease)

Excess of cardiovascular events (including myocardial infarction and
thrombosis) and skin reactions
Allergic reactions (angioedema, acute interstitial nephritis) and hepatitis

Excess of cardiovascular events (including myocardial infarction and
thrombosis) and skin reactions

No proven efficacy, hepatitis and pancreatitis, suicide and aggression, as
well as serious skin disorders including Stevens—Johnson syndrome

Aggressive outbursts, serotonin syndrome, and syncope

Cardiac disorders (hypertension, tachycardia, arrhythmias, QT prolonga-
tion)

Risk of anaphylactic reactions and severe, sometimes fatal cutaneous
reactions such as erythema multiforme, Stevens—Johnson syndrome
and toxic epidermal necrolysis

Serious and even life-threatening cardiovascular disorders, including
hypertensive crisis, stroke and arrhythmias, as well as ischaemic colitis

Neuropsychiatric disorders (including aggressiveness, depression and
suicidal ideation), potentially severe allergic reactions (including angi-
oedema and Stevens-Johnson syndrome), addiction, and congenital
heart defects in children exposed to the drug in utero

deprescribing these medicines in dementia [35]. It is not
known yet if this guideline will have a substantial impact
on prescribing.

Denosumab has limited efficacy in terms of frac-
ture prevention in osteoporosis and has serious adverse
effects such QT interval prolongation associated with
hypocalcaemia and severe infections. Between 2010 and
2018, thousands of cases of immune dysfunction with
denosumab have been reported globally [36]. There is a

high risk of multiple vertebral fractures after denosumab
discontinuation [37]. Since its first marketing in Australia
to March 2021, 313 cases of hypocalcaemia have been
reported with denosumab to the Therapeutics Goods
Administration including 19 deaths, and also 76 cases
of cellulitis, 315 cases of osteonecrosis of the jaw, and 77
cases of atypical femoral fractures [38]. DUSC expressed
concerns about frequent use among residential aged care
patients who may be at higher risk of adverse effects [22].
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Despite these concerns, use of denosumab continued to
increase in 2017-2018, largely replacing the bisphospho-
nates as a first-line osteoporosis treatment [18, 22].

Duloxetine, citalopram, escitalopram and venlafax-
ine are antidepressants which represented almost half
of antidepressant use in Australia in 2015 [17]. They are
all among the medicines recommended as initial treat-
ment options for major depression by Australian Thera-
peutic guidelines [39]. Although these guidelines state
that they may cause a wide range of adverse effects, they
do not mention rare life-threatening adverse such as the
QT interval prolongation and Torsades de Pointes, which
can occur even at recommended doses of citalopram and
escitalopram [40]. Duloxetine can cause hepatitis and
severe cutaneous hypersensitivity reactions. Venlafaxine
overdoses are associated with a high risk of cardiac arrest.
Frequent use of antidepressants in Australia, which had
the third highest consumption of OECD countries in
2017 [41], may be explained by limited access to psycho-
logical counselling, overestimation of efficacy [42] and
inadequate knowledge of risks [43]. When an antidepres-
sant is needed, safer alternatives exist to those included
in the “Drugs to Avoid” list, with similar efficacy levels,
including other Selective Serotonin Reuptake Inhibitors
(SSRIs) such as fluoxetine, fluvoxamine, or sertraline.

Nine of the medicines to avoid (15.8%) were sold as
OTC products in Australia. Although sales data were
unavailable, products such as bromhexine, oxymetazo-
line, pseudoephedrine, pholcodine are ingredients in
cough and cold products, and glucosamine is used in
arthritis. These are common conditions, suggesting fre-
quent use.

Thirty-six (39%) of these medicines were not registered
in Australia. Except in a few cases, it was not possible
to determine if regulatory approval for these medicines
had ever been sought in Australia. Tolcapone, a medi-
cine indicated for Parkinson’s disease, was withdrawn
two months after its regulatory approval from European
countries and Australia because of the risk of severe
hepatitis [44]. It was later re-introduced in European
countries but not in Australia. Quinine is not marketed
for nocturnal cramps in Australia and the TGA issued a
safety warning for this off-label use in 2011 [45].

A study examined the marketing status of the 2017
Prescrire’ list of “Drugs to avoid” in Canada [46]. Most
(61%) were also available in Canada, a minority of which
had been assessed for therapeutic benefit in Canada
(n=136) as a background to pricing or reimbursement.
Only 2/36 (5.5%) had been found to provide a substantial
improvement.

The assessment of the therapeutic value of medi-
cines relies on the estimation of the balance of risks
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and benefits. Prescrire’s analysis considers that there
is no justification for exposing patients to medicines
that may cause potentially serious or life-threatening
adverse effects if safer treatment alternatives exist or
in the absence of a well-demonstrated benefit. Based
on their evidence review, Prescrire judges them to be
“more dangerous than beneficial, and believes that
there is no valid reason for them to continue to be mar-
keted. The relative value of medicines can vary from
one country to another and there are differences of
opinion for what constitutes an acceptable harm-to-
benefit balance. Furthermore, the safety of medicines
is very difficult to evaluate as it involves comparing
adverse effects that can be very different qualitatively,
in terms of their likelihood of occurring, and are based
on different sources and levels of evidence. Neverthe-
less, the comparison of Australian prescribing prac-
tices versus Prescrire’s assessments is worth doing, as is
highlights real safety concerns with Australian current
prescribing practices.

National regulatory authorities vary in their deci-
sions on market approval in regard to what represent
an acceptable harm—benefit balance. One-third of the
drugs in Prescrire’s “Drugs to Avoid” list are not cur-
rently marketed in Australia. Patterns of withdrawal of
medicines because of safety reasons are inconsistent
across countries [47]. There is also a low level of con-
cordance (10.3%) between regulators in the decision to
warn clinicians and the public about risks of approved
prescription medicines [48]. Regulators do not pub-
licly comment on each other’s decisions, and the rea-
sons behind these differences are unclear. Calls have
been made to raise the bar for market approval of new
medicines [49], by requiring comparative evidence on
meaningful clinical outcomes rather than on surrogate
endpoints, in particular for medicines for prevention
or chronic use, including for type 2 diabetes [50] and
osteoporosis [51]. Causality of rare adverse reactions
is always difficult to establish, but there is no justifica-
tion for exposing patients to potential risks if safer and
equally effective alternatives exist. Although DUSC has
raised concerns on extensive use of several of these
medicines (i.e. denosumab and drugs for Alzheimer’s
disease), these concerns have not led to shifts in reim-
bursement or regulatory status. In a recent study, the
TGA was found to be the least active in releasing medi-
cines safety advisories compared to its counterparts
in the United States, United Kingdom and Canada (no
warning in 70.4% of 619 drug-risk issues identified over
a 10-year period compared 41.0%, 49.9% and 52.4% in
the US, Canada and the UK, respectively) [48]. Thus
the extent to which Australian clinicians are warned of
emergent safety concerns is an open question.
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Limitations

We have used the 2019 “Drugs to Avoid” list as we have
checked the registration and funding status of the medi-
cines in Australia in 2019. The usage data, mostly from
2015, may not reflect the safety concerns back in 2015.
However, of the 35 medicines listed on the PBS, 27 (77%)
were already included in the 2015 “Drugs to Avoid” list.
Of the eight medicines not listed in 2015, five had a very
low usage in 2015 (pioglitazone (which had been with-
drawn from the French market), alemtuzumab, inhaled
mannitol, nintedanib), and three were added in the 2016
list (citalopram, escitalopram and diclofenac). Safety
alerts were issued for diclofenac in 2013 and additional
warnings were listed in the Australian Product Informa-
tion in October 2014, as requested by the TGA. The TGA
also required dosing recommendations for citalopram
in November 2011. Differences between the 2015 and
the 2019 “Drugs to Avoid” Prescrire’ lists are unlikely to
change the conclusions of the study.

Conclusions

Our study showed that 16 medicines with a risk of
severe adverse effects are in substantial use in Australia
despite the availability of alternative treatments which
are at least as effective but have a safer profile than
these “drugs to avoid” This situation is inconsistent
with one of the central objectives of Australia’s National
Medicines Policy, Quality Use of Medicines [52]. Qual-
ity Use of Medicines and Medicines Safety was made
the 10th National Health Priority Area in Australia in
2019 [53]. Although a number of initiatives are being
implemented in particular in the elderly population liv-
ing in residential aged care (98% of residential aged care
residents have at least one medication-related problem)
[53], regulatory and funding agencies should review the
evidence on benefits versus harm of marketed medi-
cines, and take concrete steps to protect patients from
medicines found to be more harmful than beneficial.

Acknowledgements

The authors thank the amazing and tireless efforts of the Prescrire team to
review the harm-benefit balance of new medicines marketed in Europe and
in France since 1981. With other members of the International Society of Drug
Bulletins (ISDB), a world wide network of bulletins and journals on drugs and
therapeutics that are financially and intellectually independent of pharmaceu-
tical industry, they do provide essential information to improve quality use of
medicines and reduce medicine harm.

Authors’ contributions
AV and BM designed the study. AV extracted and analysed the data, AV and
BM interpreted the results, drafted and revised the manuscript.

Funding
No funding was received for this study.

Page 8 of 9

Availability of data and materials
All data generated or analysed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

Agnes Vitry declares that she has no competing interests. In 2020, Barbara
Mintzes acted an expert witness for Health Canada in a legal challenge by BIE
Health Products related to regulation of marketing.

Author details

'Clinical and Health Sciences, University of South Australia, GPO Box 2471,
Adelaide, SA 5001, Australia. 2Charles Perkins Centre and School of Pharmacy,
University of Sydney, Camperdown, Sydney, Australia.

Received: 10 December 2020 Accepted: 7 July 2021
Published online: 13 July 2021

References

1. ShamliyanTA, Kane RL. Drug-related harms in hospitalized Medicare
beneficiaries: results from the healthcare cost and utilization project,
2000-2008. J Pat Saf. 2016;12:89-107.

2. Zhang HW, Du W, Gnijidic D, Chong S, Glasgow N.Trends in adverse
drug reaction-related hospitalisations over 13 years in New South Wales,
Australia. Intern Med J. 2019;49:84-93.

3. Pharmaceutical Society of Australia. Medicine Safety: Take Care. Canberra:
PSA; 2019. Accessed 23 June 2021.

4. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. Tools for assessment
of the appropriateness of prescribing and association with patient-
related outcomes: a systematic review. Drugs Aging. 2018;35:43-60.

5. Gallagher P, Ryan C, Byrne S, Kennedy J, O'Mahony D. STOPP (Screening
Tool of Older Person’s Prescriptions) and START (Screening Tool to Alert
Doctors to Right Treatment). Consensus validation. Int J Clin Pharmacol
Ther. 2008;46:72-83.

6. Redaction P.How a review in Prescrire is produced. 2008. https://www.
prescrire.org/docus/howreviewsproduced.pdf. Accessed 27 June 2021.

7. HwangTJ, Ross JS, Vokinger KN, Kesselheim AS. Association between FDA
and EMA expedited approval programs and therapeutic value of new
medicines: retrospective cohort study. 2020;371:m3434.

8. Wieseler B, McGauran N, Kaiser T. New drugs: where did we go wrong
and what can we do better? BMJ-Br Med J. 2019;366:8.

9. Bruce CS, Brhlikova P, Heath J, McGettigan P. The use of validated and
nonvalidated surrogate endpoints in two European Medicines Agency
expedited approval pathways: a cross-sectional study of products author-
ised 2011-2018. PLos Med. 2019;16:30.

10. NaciH, Davis C, Savovic J, Higgins JPT, Sterne JAC, Gyawali B, et al. Design
characteristics, risk of bias, and reporting of randomised controlled trials
supporting approvals of cancer drugs by European Medicines Agency,
2014-16: cross sectional analysis. BMJ-Br Med J. 2019;366:17.

11. Light DW, Lexchin JR. Pharmaceuticals as a market for “lemons”: Theory
and practice. Soc Sci Med. 2021,268:7.

12. Davis C, Naci H, Gurpinar E, Poplavska E, Pinto A, Aggarwal A. Availability
of evidence of benefits on overall survival and quality of life of cancer
drugs approved by European Medicines Agency: retrospective cohort
study of drug approvals 2009-13. BMJ-Br Med J. 2017;359:13.

13. Prescrire Redaction. Towards better patient care: drugs to avoid in 2019.
Pescrire Int. 2019;28:1-10.

14. Vitry Al, Shin NH, Vitre P. Assessment of the therapeutic value of new
medicines marketed in Australia. J Pharm Policy Pract. 2013;6:2.

15. Australian Government, Department of Health, Therapeutic Goods
Administration. Australian Register of Therapeutic Goods Canberra2018.


https://www.prescrire.org/docus/howreviewsproduced.pdf
https://www.prescrire.org/docus/howreviewsproduced.pdf

Vitry and Mintzes J of Pharm Policy and Pract (2021) 14:60

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

https://www.tga.gov.au/australian-register-therapeutic-goods. Accessed
23 June 2021.

Australian Government, Department of Health. The Pharmaceutical Ben-
efits Scheme. 2019. http://www.pbs.gov.au/pbs/home;jsessionid=1ck9i
p7ddiup5eeycglapgnjp. Accessed 23 June 2021.

Australian Government, Department of Health. Australian Statistics on
Medicines 2015. 2016. http://www.pbs.gov.au/info/statistics/asm/asm-
2015. Accessed 23 June 2021.

Pharmaceutical Benefits Scheme. PBS Expenditure and Prescriptions
2019. https://www.pbs.gov.au/info/statistics/expenditure-prescriptions/
pbs-expenditure-and-prescriptions. Accessed 23 June 2021.

Drug Utilisation Sub-Committee. Medicines for the treatment of diabetes
Australian Government, Department of Health; 2017. https://www.pbs.
gov.au/pbs/industry/listing/participants/public-release-docs/2017-02/
medicines-diabetes-feb-2017. Accessed 23 June 2021.

Drug Utilisation Sub-Committee. Medicines for Alzheimer disease. 2016.
https://www.pbs.gov.au/pbs/industry/listing/participants/public-relea
se-docs/2016-02/medicines-for-alzheimer-disease-2016-02. Accessed 23
June 2021.

PBS Information Management Section, Department of Health. Expendi-
ture and Prescriptions Twelve Months to 30 June 2018. 2018. https://
www.pbs.gov.au/statistics/expenditure-prescriptions/2017-2018/expen
diture-and-prescriptions-twelve-months-to-30-june-2018.pdf. Accessed
23 June 2021.

Drug Utilisation Sub-Committee. Osteoporosis medicines. 2016. https://
www.pbs.gov.au/pbs/industry/listing/participants/public-release-docs/
2016-09/medicines-osteoporosis-2016-09. Accessed 23 June 2021.
Shukla N, Moore K, Gabb G. Olmesartan-associated duodenal villous
atrophy, an emerging clinical issue. Intern Med J. 2020;50:624-6.

U.S. Food and Drug Administration. FDA Drug Safety Communication:
FDA approves label changes to include intestinal problems (sprue-like
enteropathy) linked to blood pressure medicine olmesartan medoxomil.
2013. https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-
safety-communication-fda-approves-label-changes-include-intestinal-
problems-sprue. Accessed 2021 6 June

The Royal Australian College of General Practitioners. General practice
management of type 2 diabetes 2016-18. 2016. https://static.diabetesau
stralia.com.au/s/fileassets/diabetes-australia/5d3298b2-abf3-487e-9d5e-
0558566fc242.pdf. Accessed 23 June 2021.

Curtis HJ, Dennis JM, Shields BM, Walker AJ, Bacon S, Hattersley AT,

et al. Time trends and geographical variation in prescribing of drugs

for diabetes in England from 1998 to 2017. Diabetes Obes Metab.
2018;20:2159-68.

Montvida O, Shaw J, Atherton JJ, Stringer F, Paul SK. Long-term trends in
antidiabetes drug usage in the US: real-world evidence in patients newly
diagnosed with type 2 diabetes. Diabetes Care. 2018;41:69-78.

Le Pen C, Bauduceau B, Ansolabehere X, Troubat A, Bineau S, Ripert M,
et al. Penetration rates of new pharmaceutical products in Europe: a
comparative study of several classes recently launched in type-2 diabe-
tes. Ann Endocrinol. 2021;82:99-106.

Inoue K, Tsugawa Y, Mangione CM, Duru OK. Association between indus-
try payments and prescriptions of long-acting insulin: an observational
study with propensity score matching. PLos Med. 2021;18:14.
Fleischman W, Agrawal S, King M, Venkatesh AK, Krumholz HM, McKee D,
et al. Association between payments from manufacturers of pharmaceu-
ticals to physicians and regional prescribing: cross sectional ecological
study. BMJ-Br Med J. 2016;354:8.

Lipska KJ, Krumholz HM. Is hemoglobin Alc the right outcome for studies
of diabetes? JAMA. 2017;317:1017-8.

Farcas A, Mahalean A, Bulik NB, Leucuta D, Mogosan C. New safety signals
assessed by the Pharmacovigilance Risk Assessment Committee at EU
level in 2014-2017. Expert Rev Clin Pharmacol. 2018;11:1045-51.

Haute Autorite de Santé. Insufficient clinical benefit: these medicinal
products no longer have a role in the treatment of Alzheimer’s disease.
2016. https://www.has-sante.fr/portail/jcms/c_2681003/en/ebixa-
memantine-non-competitive-nmda-receptor-antagonist. Accessed 23
June 2021.

Page 9 of 9

34. Laroche ML, Perault-Pochat MC, Ingrand |, Merle L, Kreft-Jais C, Castot-
Villepelet A, et al. Adverse drug reactions in patients with Alzheimer’s
disease and related dementia in France: a national multicentre cross-
sectional study. Pharmacoepidemiol Drug Saf. 2013;22:952-60.

35. Reeve E, Farrell B, Thompson W, Herrmann N, Sketris |, Magin PJ, et al.
Deprescribing cholinesterase inhibitors and memantine in dementia:
guideline summary. Med J Aust. 2019;210:174-9.

36. Redaction P. Denosumab: immune dysfunction. Prescrire Int.
2018;27:268-9.

37. Tsourdi E, Langdahl B, Cohen-Solal M, Aubry-Rozier B, Eriksen EF, Guana-
bens N, et al. Discontinuation of Denosumab therapy for osteoporosis: a
systematic review and position statement by ECTS. Bone. 2017;105:11-7.

38. Australian Government, Department of Health, Therapeutics Goods
Administration. Database of Adverse Event Notifications - medicines.
2019. http//apps.tga.gov.au/Prod/daen/daen-entry.aspx. Accessed 23
June 2021.

39. Therapeutic Guidelines. Depression in adults. 2015. https:/tgldcdp.tg.
org.au/viewTopic?topicfile=depression#MPS_d1e807. Accessed 23 June
2021,

40. CredibleMeds. Search for Drugs that Prolong QT & induce Torsades de
Pointes (TdP). 2019. https://www.crediblemeds.org/drugsearch. Accessed
23 June 2021.

41. Organisation for Economic Co-operation and Development (OECD).
Health at a Glance 2019 : OECD Indicators. Pharmaceutical consumption.
2019. https://www.oecd-ilibrary.org/sites/43146d4b-en/index.html?iteml
d=/content/component/43146d4b-en. Accessed 22 June 2021.

42. deVries YA, Roest AM, de Jonge P, Cuijpers P, Munafo MR, Bastiaansen
JA.The cumulative effect of reporting and citation biases on the
apparent efficacy of treatments: the case of depression. Psychol Med.
2018;48:2453-5.

43. Whitely M, Raven M, Jureidini J. Antidepressant prescribing and suicide/
self-harm by young Australians: regulatory warnings, contradictory
advice, and long-term trends. Front Psychiatry. 2020;11:14.

44. Redaction P.Tolcapone: in Parkinson’s disease: unacceptable risk of severe
hepatitis. Prescrire Int. 2006;15:54-7.

45. Australian Governement DoH. Therapeutic Goods Administration,
Cramps, quinine and thrombocytopenia. Med Safety Update. 2011;2:1.

46. Lexchin J. Canadian status of ‘drugs to avoid”in 2017: a descriptive analy-
sis. CMAJ Open. 2018;6:E430-5.

47. Onakpoya IJ, Heneghan CJ, Aronson JK. Post-marketing withdrawal of
462 medicinal products because of adverse drug reactions: a systematic
review of the world literature. BMC Med. 2016;14:10.

48. Perry LT, Bhasale A, Fabbri A, Lexchin J, Puil L, Joarder M, et al. Com-
parative Analysis of Medicines Safety Advisories Released by Australia,
Canada, the United States, and the United KingdomComparative Analysis
of Medicines Safety Advisories Released by Australia, Canada, the US, and
the UKLetters. JAMA Internal Medicine. 2019.

49. Naci H, Cylus J, Vandoros S, Sato A, Perampaladas K. Raising the bar for
market authorisation of new drugs. Br Med J. 2012;345:5.

50. NaciH, Lehman R, Wouters OJ, Goldacre B, Yudkin JS. Rethinking the
appraisal and approval of drugs for type 2 diabetes. BMJ. 2015;351:5.

51. Erviti J, Gorricho J, Saiz LC, Perry T, Wright JM. Rethinking the appraisal
and approval of drugs for fracture prevention. Front Pharmacol. 2017,8:6.

52. Australian Government, Department of Health. Quality Use of Medicines
(QUM). 2019. https://www.health.gov.au/internet/main/publishing.nsf/
Content/nmp-quality.htm. Accessed 23 June 2021.

53. Australian Commission on Safety and Quality in Health Care. Quality Use
of Medicines and Medicines Safety Discussion Paper. 2020. Accessed 23
June 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.tga.gov.au/australian-register-therapeutic-goods
http://www.pbs.gov.au/pbs/home;jsessionid=1ck9ip7ddiup5eeycglapqnjp
http://www.pbs.gov.au/pbs/home;jsessionid=1ck9ip7ddiup5eeycglapqnjp
http://www.pbs.gov.au/info/statistics/asm/asm-2015
http://www.pbs.gov.au/info/statistics/asm/asm-2015
https://www.pbs.gov.au/info/statistics/expenditure-prescriptions/pbs-expenditure-and-prescriptions
https://www.pbs.gov.au/info/statistics/expenditure-prescriptions/pbs-expenditure-and-prescriptions
https://www.pbs.gov.au/pbs/industry/listing/participants/public-release-docs/2017-02/medicines-diabetes-feb-2017
https://www.pbs.gov.au/pbs/industry/listing/participants/public-release-docs/2017-02/medicines-diabetes-feb-2017
https://www.pbs.gov.au/pbs/industry/listing/participants/public-release-docs/2017-02/medicines-diabetes-feb-2017
https://www.pbs.gov.au/pbs/industry/listing/participants/public-release-docs/2016-02/medicines-for-alzheimer-disease-2016-02
https://www.pbs.gov.au/pbs/industry/listing/participants/public-release-docs/2016-02/medicines-for-alzheimer-disease-2016-02
https://www.pbs.gov.au/statistics/expenditure-prescriptions/2017-2018/expenditure-and-prescriptions-twelve-months-to-30-june-2018.pdf
https://www.pbs.gov.au/statistics/expenditure-prescriptions/2017-2018/expenditure-and-prescriptions-twelve-months-to-30-june-2018.pdf
https://www.pbs.gov.au/statistics/expenditure-prescriptions/2017-2018/expenditure-and-prescriptions-twelve-months-to-30-june-2018.pdf
https://www.pbs.gov.au/pbs/industry/listing/participants/public-release-docs/2016-09/medicines-osteoporosis-2016-09
https://www.pbs.gov.au/pbs/industry/listing/participants/public-release-docs/2016-09/medicines-osteoporosis-2016-09
https://www.pbs.gov.au/pbs/industry/listing/participants/public-release-docs/2016-09/medicines-osteoporosis-2016-09
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-approves-label-changes-include-intestinal-problems-sprue
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-approves-label-changes-include-intestinal-problems-sprue
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-approves-label-changes-include-intestinal-problems-sprue
https://static.diabetesaustralia.com.au/s/fileassets/diabetes-australia/5d3298b2-abf3-487e-9d5e-0558566fc242.pdf
https://static.diabetesaustralia.com.au/s/fileassets/diabetes-australia/5d3298b2-abf3-487e-9d5e-0558566fc242.pdf
https://static.diabetesaustralia.com.au/s/fileassets/diabetes-australia/5d3298b2-abf3-487e-9d5e-0558566fc242.pdf
https://www.has-sante.fr/portail/jcms/c_2681003/en/ebixa-memantine-non-competitive-nmda-receptor-antagonist
https://www.has-sante.fr/portail/jcms/c_2681003/en/ebixa-memantine-non-competitive-nmda-receptor-antagonist
http://apps.tga.gov.au/Prod/daen/daen-entry.aspx
https://tgldcdp.tg.org.au/viewTopic?topicfile=depression#MPS_d1e807
https://tgldcdp.tg.org.au/viewTopic?topicfile=depression#MPS_d1e807
https://www.crediblemeds.org/drugsearch
https://www.oecd-ilibrary.org/sites/43146d4b-en/index.html?itemId=/content/component/43146d4b-en
https://www.oecd-ilibrary.org/sites/43146d4b-en/index.html?itemId=/content/component/43146d4b-en
https://www.health.gov.au/internet/main/publishing.nsf/Content/nmp-quality.htm
https://www.health.gov.au/internet/main/publishing.nsf/Content/nmp-quality.htm

	“Drugs to avoid” to improve quality use of medicines: how is Australia faring?
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Results
	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References


