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Figure: Prescribing cascade

Lancet. 1995 Jul 1;346(8966):32-6.



Optimising drug treatment for elderly people: the

prescribing cascade
Paula A Rochon, Jerry H Gurwitz

Examples of prescribing cascade

Initial treatment Adverse effect Subsequent treatment
Non-steroidal Rise in blood Antihypertensive
anti-inflammatory drugs®  pressure treatment

Thiazide diuretics® Hyperuricaemia

Treatment for gout

Metoclopramide treatment'®  Parkinsonian
symptoms

Treatment with
levodopa

BMJ. 1997 Oct 25;315(7115):1096-9.



Summary points

The “prescribing cascade” cascade begins when
an adverse drug reaction is misinterpreted as a
new medical condition

Another drug is then prescribed, and the patient
is placed at risk of developing additional adverse
effects relating to this potentially unnecessary
treatment

To prevent the prescribing cascade, doctors
should always consider any new signs and
symptoms as a possible consequence of current
drug treatment

Before any new drug treatment is started, the
need for the drug should be re-evaluated and a
non-drug treatment should be considered

If drug treatment is necessary the lowest feasible
dose of the drug should be used and alternative
drugs with fewer adverse effects considered
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BMJ. 1997 Oct 25;315(7115):1096-9.



The prescribing cascade revisited

A prescribing cascade begins when a drug is prescribed,
an adverse drug event occurs that is misinterpreted as
a new medical condition, and a subsequent drug is
prescribed to treat this drug-induced adverse event
(higure). We first described the idea of a prescribing
cascade in The Lancet in 1995,* and expanded on this
concept in The BMJ in 19972 The identification and
interruption of prescribing cascades is an important,
actionable, and underappreciated opportunity to
improve medication safety in older people.

(NSAID) therapy to new initiation or intensification
of antihypertensive therapy.? There are almost
20 different NSAIDs available from the Ontario
drug formulary and more than 40 antihypertensive
therapies, emphasising that many drug therapies can
be involved in one prescribing cascade. Furthermore,
NSAIDs and antihypertensive drug therapies are
commonly associated with adverse events in older
adults.” This association underscores the impact and
reach of prescribing cascades on the health of the

Lancet. 2017 May 6;389(10081):1778-1780.



Initial drug therapy
prescribed

New medical condition

Original

Subsequent drug
therapy prescribed

Subsequent over-the-counter
drug therapy

Expanded

Subsequent medical device

Figure: The prescribing cascade
Original prescribing cascade and expanded prescribing cascade. Adapted from Rochon and Gurwitz*? with
permission from Elsevier and BMJ.

Lancet. 2017 May 6;389(10081):1778-1780.
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Lymphatic drainage dlsruphon

Increased capillary permeability

-
Lymphedema
Anticancer drugs: tamoxifen, taxanes (docetaxel,
paclitaxel), PI3K/AKT inhibitors (alpelisib, TC, 7
idelalisib)
Immunosuppressants: mTOR inhibitors
(everolimus, sirolimus)

Permeability oedema
Anticancer drugs: ALK inhibitors (ceritinib, crizotinib),
ATRA, BCR-Abl inhibitors, clofarabine, cyclophosphamide,

gemcitabine, pemetrexed, taxanes (docetaxel, paclitaxel)
Cytokmes G-CSF, IL-2, mterferon-o.Zb

cenve=re N sana,.

r

oS0\ A . V]
D)) (R

{ Increased
capillary
pressure

J Water réabsorption |

Renal oedema
Antihypertensives: minoxidil, hydralazine, al-blockers
Anti-inflammatory: NSAIDs, corticosteroids
Endocrine therapy: androgens (danazol, testosterone), aromatase inhibitors
(anastrozole, letrozole, exemestane), estrogens, GnRH agonists (goserelin,
leuprolide), growth hormone, metapyrone, abiraterone, tamoxifen, insulin
Miscellaneous: diazoxide, ambrisentan, bosentan, opioids

Vasodllatory oedema
Antihypertensives: CCBs, minoxidil, hydralazine
Antiparkinsonians: dopaminergic agonists, L-Dopa, MAOI-B
Antidepressants: escitalopram, mirtazapine, paroxetine, venlafaxine
Antipsychotics: clozapine, olanzapine, paliperidone, quetiapine, risperidone,
ziprasidone
Miscellaneous: baclofen, diazoxide, ambrisentan, bosentan, gabapentinoids, insulin

Br J Clin Pharmacol. 2021 Aug;87(8):3043-3055.
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The 4 stage Balance test
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:' frontiers | Frontiers in Pharmacology

Research on prescribing cascades:
a scoping review

Front Pharmacol. 2023; 14: 1147921.
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Front Pharmacol. 2023; 14: 1147921.
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JAMA Internal Medicine | Original Investigation | LESS IS MORE

Evaluation of a Common Prescribing Cascade of Calcium Channel Blockers
and Diuretics in Older Adults With Hypertension

Rachel D. Savage, PhD; Jessica D. Visentin, PharmD; Susan E. Bronskill, PhD; Xuesong Wang, MSc; Andrea Gruneir, PhD;
Vasily Giannakeas, MPH; Jun Guan, MSc; Kenneth Lam, MD; Miles J. Luke, PharmD; Stephanie H. Read, PhD;
Nathan M. Stall, MD; Wei Wu, MSc; Lynn Zhu, PhD; Paula A. Rochon, MD, MPH; Lisa M. McCarthy, PharmD, MSc

JAMA Intern Med. 2020 May 1;180(5):643-651.



Figure. Cumulative Incidence of Being Dispensed a Loop Diuretic Among Older Adults With Hypertension
Who Were Newly Dispensed a Calcium Channel Blocker (CCB) Compared With Other Antihypertensive

Medication Comparators and General Comparators
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JAMA Intern Med. 2020 May 1;180(5):643-651.
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COMMENTARY

Prescribing cascades: we see only what we look
for, we look for only what we know

DeNis O'MaHONY! PauLa A. RocHon??

Age Ageing. 2022 Jul 1;51(7):afac138.
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Cascade 1: Donepezil — rhinorrhoea (misdiagnosed as seasonal allergic rhinitis)— cetirizine

RRTIIL = &8 (FEHET7LILXF—HEX RS
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Cascade 2: Donepezil — vivid dreams/‘hallucinations’ (misdiagnosed as behavioural and psychotic symptoms of dementia) — olanzapine

RRARUIL o I - B8 GRAEOBPSDY D) > A5 VY VHRY OREmEE

Cascade 3: Donepezil — AV nodal blockade/episodic hypotension (misdiagnosed as labyrinthine vertigo) — betahistine

RERTIJL —» AVJOvoEILE (REMSHEFWVWEERES) > RXEZEXFY

Cascade 4: Donepezil — urinary incontinence (misdiagnosed as overactive bladder) — tolterodine

RERTIL — REZ (BEBERCED) > bL7ODY

Age Ageing. 2022 Jul 1;51(7):afac138.



Table I. Sample prescribing cascades relating to unrecognized donepezil side effects

Cascade 1: Donepezii — rhinorrhoea (misdiagnosed as seasonal allergic rhinitis)— cetirizine
Cascade 2: Donepezii —> vivid dreams/‘hallucinations’ (misdiagnosed as behavioural and psychotic symptoms of dementia) — oianzapine
Cascade 3: Donepezil — AV nodal blockade/episodic hypotension (misdiagnosed as labyrinthine vertigo) — betahistine

Cascade 4: Donepezil — urinary incontinence (misdiagnosed as overactive bladder) — tolterodine
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Age Ageing. 2022 Jul 1;51(7):afac138.
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