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Abstract

In the 1980s geriatric medicine was in its infancy in Australia, and geriatric therapeutics was a newly developing field. There was
little primary literature regarding geriatric pharmacology and pharmacotherapy in older people. The Heidelberg Repatriation
Hospital in Melbourne appointed its first geriatrician in 1983, and the ‘Geriatric Therapeutics’ series of articles (now known as
‘Geriatric Therapeutics Review’) began in 1986, as a partnership between the hospital’s Pharmacy and Aged and Extended Care
departments. Until 1990 Geriatric Therapeutics articles were published in the hospital’s Pharmacy Bulletin. Since 1991 they have
been published in this journal. For 30 years the series has provided readers with contemporary reviews of the management of
medical problems in older people, with an emphasis on rational and safe drug therapy. Over that period there have been consid-
erable changes in the therapeutic management of diseases that commonly affect older people, and the 125 articles published
between 1986 and 2016 reflect many of those changes. To commemorate the 30th Anniversary of the Geriatric Therapeutics series,
this article describes its origins and development, and some of the changes in therapeutics that have occurred over the last
30 years.
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INTRODUCTION

The modern practice of geriatric medicine was first
described in the 1940s,1 but it was not until the 1980s
that it gained wide acceptance as a medical speciality.2

Coinciding with the evolution and growth of geriatric
medicine in Australia, the ‘Geriatric Therapeutics’ series
of articles (now known as ‘Geriatric Therapeutics
Review’) began in 1986. Its purpose was to provide
readers with contemporary reviews of the management
of medical problems in older people, with an emphasis
on rational and safe drug therapy. This article looks back
at the origins and development of the Geriatric Therapeu-
tics series and some of the early articles, and describes
changes in therapeutics that have occurred over the last
30 years.

THE GERIATRIC THERAPEUTICS REVIEW
SERIES

In 1983 Heidelberg Repatriation Hospital (HRH), in
Melbourne, Australia, appointed its first geriatrician, Dr
David Fonda. A rapidly ageing population of war veter-
ans meant that geriatric medicine was becoming a major
focus of the Department of Veterans Affairs.3 With the
average age of HRH patients nearing 70 years, rather
than establish a stand-alone geriatric medicine unit, Dr
Fonda sought to influence the management of all aged
persons at the hospital. He did this by integrating him-
self into the general medicine unit, working on rotation
as a receiving physician, attending clinical team meet-
ings and providing a geriatric consultation service to
other units.3

Working in the hospital’s Drug Information Centre at
that time was senior pharmacist Mrs Robyn Saunders.
Robyn recognised that many physicians had limited
understanding of the complexities that the ageing body
with multiple pathologies had on the response to thera-
peutic drugs. Robyn proposed a regular publication
focusing on geriatric therapeutics. With support and
assistance from the Director of Pharmacy, Mr Geoff
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Sussman, and Dr Fonda, the Geriatric Therapeutics ser-
ies was born in 1986. The primary purpose of the series
was to ensure that physicians and surgeons at HRH
understood the unique issues around prescribing for
older people. The first article was titled ‘Problems associ-
ated with drug use in the elderly’, written by Fonda and
edited by Saunders and Sussman.4

In 1988 Dr Michael Woodward was appointed as the
second geriatrician at HRH, and later took on the role of
chairing the editorial committee (a position he held until
2014) as well as regularly contributing articles to the series.

The 1980s were pioneering times in geriatric medi-
cine. Geriatric therapeutics was a newly developing
field. There was little primary literature regarding geri-
atric pharmacology and pharmacotherapy, and tools to
support appropriate prescribing for older people, such
as the Beers criteria (first published in 1991) and other
geriatric-specific prescribing guidelines and texts, did
not exist. The Geriatric Therapeutics articles filled a void
by providing readily available, practical summaries of
how to approach drug therapy in older people.

Initially geriatricians and other specialists at HRH
were approached to contribute articles focusing on phar-
macotherapy for older people within their clinical area.
This approach was based on the hope that, by inviting
specialists to write articles for the series, it would make
them reflect upon, and increase their awareness of, the
unique issues associated with managing older people
within their speciality and the need to consider atypical
responses to drug therapy. At the same time, the resul-
tant articles would help to educate others.

In 1991 the Geriatric Therapeutics series became part
of the Australian Journal of Hospital Pharmacy (now the
Journal of Pharmacy Practice and Research). As the series
evolved and its reach grew, clinicians from hospitals
throughout Australia were invited to contribute,
although the majority of articles continued to be written
by clinicians at HRH (and the Austin Hospital, follow-
ing amalgamation of the two hospitals in 1995).

Until 2014 the series was managed by an editorial
committee comprising pharmacists and geriatricians
mainly from HRH and the Austin Hospital (Table 1),

Table 1 Geriatric Therapeutics editorial committee (1986–2014)

Member Appointment(s)a Years

Robyn Saunders Drug Information Pharmacist/Deputy Director of Pharmacy, HRH (until 1995);
Clinical Pharmacist/Director of Pharmacy, Slade Hospital Pharmacy Services (1995–1998);
Consultant clinical pharmacist (1999–)

1986–2014

Geoff Sussman Director of Pharmacy, HRH 1986–1990
David Fonda Geriatrician, HRH 1986–1990
Michael Woodward Geriatrician, HRH 1988–2014
Roger Warne Geriatrician, HRH (until 1990)/Royal Perth Hospital (1991–) 1990–1994
Bill Suen Deputy Director of Pharmacy, HRH 1991–1994
Susan Foran Drug Information Pharmacist, HRH 1991–1995
Denise Wong Clinical pharmacist, HRH 1992–1995
Helen Lourens Clinical pharmacist, HRH/Coffs Harbour Hospital 1996–2005
Graeme Vernon Drug Information Pharmacist, AH 1996–2013
Margaret Bird Geriatrician, AH 1995–2000

2002–2005
Juli Moran Geriatrician, AH 2000–2002
Sarah McKernin Clinical pharmacist, AH 1999
Rohan Elliott Research pharmacist, Northern Health (1999–2000); Clinical pharmacist, AH (2000–) 1999–2014b

Benny Katz Geriatrician, AH 2005–2006
Francine Tanner Clinical pharmacist, AH 2005–2012
Stephen Campbell Geriatrician, AH 2007–2012
Mary Britton Geriatrician, AH 2012–2014c

Jane Booth Drug Information Pharmacist, AH 2013–2014

HRH = Heidelberg Repatriation Hospital; AH = Austin Health, incorporating HRH and the Austin Hospital (following amalgamation in
1995).
aAppointment(s) at the time of serving on the editorial committee.
bOngoing involvement, as Geriatric Therapeutics Review editor and Chair of the Society of Hospital Pharmacists of Australia’s Committee
of Specialty Practice in Geriatric Medicine.
cOngoing involvement, as ex-officio member of the SHPA Committee of Specialty Practice in Geriatric Medicine.
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with support from the managing editors of the Journal,
most notably Jenny Johnston (1993–2002) and Benafsha
Khariwala (2003–2014). Since 2015 the series has been
overseen by The Society of Hospital Pharmacists of Aus-
tralia’s Committee of Specialty Practice in Geriatric Med-
icine and edited by Rohan Elliott (senior pharmacist at
Austin Health and member of the former editorial com-
mittee).

Between 1986 and 2016, 125 Geriatric Therapeutics
Review articles have been published, covering topics
ranging from the ‘giants’ of geriatric medicine (such as
dementia, falls, incontinence and frailty), through to the
management of chronic medical conditions that com-
monly affect older people (such as cardiovascular and
musculoskeletal diseases), as well as topics related to
prescribing and medication management in older people.

EARLY ARTICLES AND CHANGES IN
THERAPEUTICS OVER THE LAST 30 YEARS

The first article (‘Problems associated with drug use in the
elderly’), in 1986, highlighted issues that remain relevant
today, including iatrogenic disease, atypical presentation
of adverse drug reactions (ADRs), ‘poor patient compli-
ance’, the need for individualised dosing, and the
importance of medication review.4 Whilst polypharmacy
was noted, the magnitude of this issue was much smal-
ler back then, with the average older hospital patient
using fewer than four medications (and usually no more
than 10), compared with an average of 8–10 today
(ranging to above 20). The second article focused on
altered pharmacokinetics and pharmacodynamics in
older people.5 Revised and updated versions of these
articles were published when the series joined the Jour-
nal in 1991.6,7

These introductory articles were followed by articles
focusing on the management of diseases that commonly
affect older people. Reading these past articles, notable
differences can be seen with respect to the range of
medications available and knowledge about how they
should best be used.

Epilepsy

When the first article on the management of epilepsy
was written in 1986, there were only four drug thera-
pies.8 Carbamazepine and phenytoin were recom-
mended. Valproate was described as rarely appropriate
and barbiturates as never appropriate in older people.
When this topic was revisited in 2015, eight newer anti-
convulsants were discussed, including lamotrigine, leve-
tiracetam, gabapentin and topiramate.9 It was stated

that phenytoin should usually be avoided (other than
for the management of status epilepticus), due to the
risks of toxicity and drug interactions and evidence of
superior effectiveness of newer anti-epileptics.

In 1986 it was stated that ‘attempts to withdraw anticon-
vulsants in the elderly usually result in seizure recurrence so
initiation of therapy commits a patient to life-long medica-
tion.’8 In contrast, the 2015 review stated that ‘if epilepsy
is well controlled, medication withdrawal may be considered
(after a minimum of 2 years of seizure freedom)’, noting that
‘benefits include reduced medication burden and avoidance of
side effects.’9

Depression

In 1986 tricyclic antidepressants (TCAs) were the most
commonly used drugs for depression.10 Newer agents
such as the selective serotonin reuptake inhibitors
(SSRIs) were not yet available. Doxepin was highlighted
as the ‘most popular’ TCA for older people. Imipramine
was recommended when less sedation was desirable,
and desipramine when less anticholinergic activity was
important. The tetracyclic antidepressant, mianserin,
was noted as a newer option with fewer cardiac and
anticholinergic adverse effects. The adverse effects of
TCAs and mianserin in older people were highlighted,
but it was noted that other pharmacological options
(mainly non-selective, irreversible monoamine oxidase
[MAO] inhibitors) were even less safe.10

Management of depression was revisited in a 1993 arti-
cle, in which two new antidepressants were described:
the SSRI fluoxetine, and the selective, reversible MAO-
inhibitor moclobemide. These were considered to be sec-
ond-line agents at that time, for people who had not
responded to, or had not tolerated, older drugs.11

Today TCAs have been relegated to a last-line ther-
apy for depression. In 1997 doxepin and amitriptyline
were designated ‘inappropriate medications’ according
to the Beers criteria, because of their strong anticholiner-
gic and sedative properties.12 The current version of the
Beers criteria includes all TCAs.13

By the time the most recent Geriatric Therapeutics
article on depression was written (in 2010), the range of
available antidepressants was much wider, including
several SSRIs plus newer antidepressants such as ven-
lafaxine, duloxetine and mirtazapine.14 In the 2010 arti-
cle, it was said that ‘the SSRIs have long superseded the
TCAs, despite having similar efficacy, due to their better tol-
erability and safety profile.’ However it was also noted
that evidence has emerged that the SSRIs are associated
with a range of important adverse effects in the elderly,
including hyponatraemia, increased falls-risk, bone-loss
and increased bleeding tendency.14
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Diabetes mellitus

The management of diabetes was reviewed in 1987.15 At
that time only two classes of oral hypoglycaemic medi-
cations were available: sulfonylureas (chlorpropamide,
glibenclamide, gliclazide, tolbutamide), and biguanides
(metformin). When this topic was addressed again in
2009 there were five classes of oral hypoglycaemics.16 A
2015 article addressing hypoglycaemia in older people
described a sixth class.17

In 1987 metformin was not recommended as a first-
line option. It was described as ‘relatively less effective
than sulphonylureas’, and only recommended for ‘diabetics
who are particularly overweight’. It was noted that chlor-
propamide, a very long acting sulfonylurea, should be
avoided due to risk of severe hypoglycaemia (and
hyponatraemia). However there was no such advice in
relation to glibenclamide, which is also now recognised
as being associated with higher risk of hypoglycaemia
compared to other oral hypoglycaemics and is, for this
reason, included in the Beers criteria as an inappropriate
medication.13

Beta-blockers were advised against in people with
diabetes in 1987, due to concerns about exacerbation of
insulin resistance and delayed recognition of hypogly-
caemia, whereas it is now accepted that beta-1-selective
agents are generally safe and beneficial in diabetic
patients with cardiovascular disease.18

Osteoporosis

When osteoporosis was addressed in 1988, for preven-
tion there was only calcium and hormone (oestrogen)
replacement therapy (HRT).19 For treatment there were
more choices but the drugs in use then are almost never
used now: fluoride, calcitonin and anabolic steroids.
Vitamin D was only recommended for osteomalacia, not
for osteoporosis management or prevention. There was
just one bisphosphonate available at the time (etidro-
nate), and this was only recommended for Paget’s dis-
ease.

In a 1995 article it was stated that HRT was first-line
management for osteoporosis in post-menopausal
women.20 Other options were calcitriol, etidronate or
nandrolone. The role of vitamin D for fracture preven-
tion in nursing home residents was noted.20 When
osteoporosis was reviewed again in 2000, alendronate
and raloxifene were available, but were described as sec-
ond- and third-line options respectively, after HRT.21 Eti-
dronate, a less potent bisphosphonate, and calcitriol
were fourth-line options.

The topic was revisited again in 2010, and this time
HRT was not mentioned at all.22 By then risedronate,

zoledronic acid (the intravenous bisphononate), teri-
paratide, denosumab and strontium ranelate had been
added to the therapeutic armamentarium, and the risk:
benefit ratio of HRT for osteoporosis in older women
was no longer considered favourable. It was noted that
bisphosphonates were the most commonly used agents,
but it was suggested that strontium ranelate may be a
suitable first-line option in older, frailer women because
there was evidence for reductions of all major fractures
(including hip and nonvertebral) in this group.22 The
risk of thromboembolism associated with strontium,
which has relegated this to a last-line therapy, had not
yet been recognised.

Pain

Chronic pain was first addressed in 1989.23 Again there
was a smaller range of drugs available than there is
now, and there were no patches or modified release
analgesic tablets available. Codeine or oxycodone were
recommended for moderate pain, in combination with
aspirin or paracetamol. Morphine was the ‘drug of
choice’ for severe pain. There was no specific mention
of neuropathic pain, other than post-herpetic neuralgia,
and no mention of under-treatment of pain, now recog-
nised as a significant problem in older people.

When pain was reviewed again in 1998, the codeine-
paracetamol combination was recommended as first-line
treatment for moderate to severe pain (and noted to be
the second most prescribed product on the Australian
Pharmaceutical Benefits Scheme).24 Oral or rectal oxy-
codone were recommended if codeine was unsuccessful
(available in immediate release tablets and suppositories
only), followed by morphine (liquid or sustained release
tablets).

In both the 1989 and 1998 reviews NSAIDs were a
recommended option for mild to moderate pain, with a
caveat about risk of gastrointestinal toxicity.23,24 A 1990
article that focused on the use of NSAIDs in older peo-
ple noted that they were, at that time, the third-most
prescribed class of drugs for older people, behind car-
diovascular and psychotropic drugs.25 It suggested that
sucralfate or misoprostil should be co-prescribed for
patients with a history of peptic ulceration (proton
pump inhibitors were not yet available), and that sulin-
dac (thought to be less reno-toxic than other NSAIDs)
should be considered for people at risk of NSAID-
induced renal impairment.25

Pain management was reviewed again in 2007 and
2016. In 2007 the cardiovascular risks associated with
NSAIDs were noted for the first time,26 and in the 2016
review it was stated that regular use of NSAIDs is gen-
erally not recommended in older people.27 Reflecting
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increased awareness of their risks, and availability of a
wider range of analgesic options, NSAID usage has fal-
len over the last 10 years.28

With each successive article on pain management
there was an increase in the amount of attention paid to
neuropathic pain. In 1998 neuropathic pain was briefly
addressed, and carbamazepine, valproate, phenytoin,
mexiletene and TCAs were suggested drug therapies.24

In 2007, gabapentin, pregabalin and lamotrigine were
preferred options, with TCAs as a second-line option.26

By 2016 additional options were available, including the
serotonin-noradrenaline reuptake inhibitors (e.g. dulox-
etine) and lignocaine patches.27

Congestive Cardiac Failure

A 1989 article on the management of congestive cardiac
failure in older people focused on the emerging role of
angiotensin converting enzyme (ACE) inhibitors (only
captopril and enalapril were available then).29 These
were described as second-line agents, after diuretics.
Digoxin was still very much in favour.

This topic was revisited in 1991, when it was stated
that ‘the introduction of ACE inhibitors has revolutionised
the management of CCF.’30 ACE inhibitors were this time
described as first-line therapy, with diuretics relegated
to a ‘supporting role’.

There was no mention of a therapeutic role for beta-
blockers in either of these articles. The importance of
beta-blockade in the management of CCF emerged some
years later, and was the focus of a 2006 Geriatric Thera-
peutics article by one of the pioneers of this therapy, the
late Dr Henry Krum, a leading Australian clinical phar-
macologist.31

Alzheimer’s Disease

Drug treatment for Alzheimer’s disease (AD) was first
addressed in 1994.32 At that time there were no drugs
approved for AD. The article discussed various drugs
that had been trialled to that point, mostly without suc-
cess. These included cerebral vasodilators (e.g. ergot
alkaloids), peptidergic agents (e.g. vasopressin),
nootropics (e.g. piracetam), and aluminium chelators/
anti-inflammatories (e.g. desferrioxamine). Evidence that
impaired cholinergic neurotransmission contributes to
the cognitive symptoms of AD had led to various ways
of manipulating the cholinergic system being trialled,
including large doses of acetylcholine precursors (cho-
line and/or lecithin) and cholinergic agonists (e.g. pilo-
carpine, bethanechol). But the drugs that looked most
promising were the acetylcholinesterase inhibitors, ini-
tially pyridostigmine and then tacrine.32

By 1995 the acetylcholinesterase inhibitor tacrine
(Cognex) had become the first drug approved for AD.
Its use was controversial, as the evidence for its effec-
tiveness was not conclusive and there were concerns
about hepatotoxicity. Responding to this controversy, a
Geriatric Therapeutics article in 1995 featured a ‘for and
against’ debate, with opposing positions put forward by
two geriatricians.33

By the time of the third article on AD (1998), a second
acetylcholinesterase inhibitor was available, donepezil
(Aricept), which had a better tolerability and effective-
ness profile than tacrine.34 Rivastigmine and galan-
tamine were still in trial phase, along with several other
drugs that never made it to market. Nearly 20 years
later donepezil, rivastigmine and galantamine (along
with the NMDA antagonist memantine), remain the
only approved therapeutic drugs for AD despite their
relatively modest effects on cognitive function and
related outcomes, and lack of any effect on disease pro-
gression.

In 2012 promising new treatments were reviewed,
such as drugs that modify the amyloid cascade (which
seems to be the primary pathogenic feature of AD), but
none of these agents have yet been proven effective and
safe.35

Improving Medication Outcomes for Older People

Improving medication use was always a focus of the
Geriatric Therapeutics series, but as the complexity of
pharmacotherapy and the prevalence and magnitude of
polypharmacy and iatrogenic disease grew there was an
increasing need to explore ways to reduce the risks
associated with medication use in older people. The first
article focusing on ADRs in older people was published
in 1993,36 and the first article on strategies to improve
medication outcomes was published in 1999.37

A 2003 Geriatric Therapeutics article focused on the
need to regularly review and withdraw medications to
minimise polypharmacy, a process that was referred to
as ‘deprescribing’.38 Although the importance of review-
ing and withdrawing unnecessary medications had been
around from the start of the Geriatric Therapeutics ser-
ies (in the first article, Dr David Fonda stated that ‘drug
prescribing should not be seen as a “life sentence” for the
elderly’4) the coining of the term ‘deprescribing’, and
articulation of a process for deprescribing, helped to
stimulate increased focus on this aspect of medication
management for older people. The term ‘deprescribing’
has since gained wide acceptance, and over recent years
there has been an explosion of research focussing on
deprescribing, along with the development of guidelines
to support physicians and pharmacists to deprescribe.39
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Citing the 2003 article, it was recently stated in the Jour-
nal of the American Geriatrics Society that ‘Deprescribing is
an increasingly important concept that may enable providers
to avoid the clinical inertia that leads to persistent use of
potentially inappropriate medications.’40

Building on that seminal 2003 article, over the next
10 years several Geriatric Therapeutics articles related to
deprescribing were published. These addressed identify-
ing potentially inappropriate medications, ethical issues
associated with prescribing for the elderly, and end of
life prescribing.41–44

In 2006, and again in 2014, updates of Fonda’s 1986
article on ‘problems with drug use’ were published.28,45

These articles reviewed Australian literature and high-
lighted increasing prevalence and magnitude of
polypharmacy and ADRs in older people. Additional
medication-related issues were also highlighted, includ-
ing suboptimal monitoring of drug therapy outcomes,
problems with patients’ medication management at
home, under-prescribing of some medicines (e.g. osteo-
porosis drugs) and poor continuity of medication man-
agement.

CONCLUSION

The Geriatric Therapeutics series (now known as ‘Geria-
tric Therapeutics Review’) began at a time when there
was limited information available to guide prescribing
for older people, and a much smaller range of treatment
options. Over the years, as new drugs and rapidly
evolving therapeutic areas developed, Geriatric Thera-
peutics Review articles addressed these. We now have a
rich literature on the evolving ways to understand and
improve prescribing for older people – partly courtesy
of this now 30-year history of articles on the theme.
Much has changed over the last 30 years, but the seeds
of our current approach to prescribing for older people
were there in the early articles. The need to prescribe
rationally, individualise therapy, identify and avoid
ADRs, and regularly review medications were
addressed from the start.

Compared with 30 years ago, today’s literature is
replete with studies examining how the aging process
requires that medications be used differently in older
patients. However, there are still gaps in our knowledge,
especially in relation to the effectiveness and safety of
medications in people who are frail or have multiple
comorbidities, groups who are often excluded from clin-
ical drug trials. We hope the Geriatric Therapeutics
Review series will continue to help readers keep abreast
of contemporary drug and therapeutic issues for older
people into the future.
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