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Abstract. – OBJECTIVE: The aging of the 
population and chronic pain represents topi-
cal issues in developed countries. These often 
translate into polypharmacy, inappropriate med-
ications, and adverse drug events, with the risk 
of misinterpreting these latter with new medical 
conditions, generating what is referred to pre-
scribing cascade. Prescribing cascades may 
lead to the prescription of new drugs, which 
could cause new potential side effects and un-
necessary costs for individuals and healthcare 
systems. Therefore, the purpose of our review 
was to collect a good deal of prescribing cas-
cades examples involving pain therapy medi-
cines, to help clinicians minimize drug-related 
clinical outcomes.

MATERIALS AND METHODS: We search in 
MEDLINE database through PubMed, including 
31 studies and 80 different examples of pre-
scribing cascades.

RESULTS: The medications most commonly re-
sulting in the initial drug therapy prescribed were 
represented by psychoanaleptics (27/80, 33.7%). 
Among adverse drug events, the most common 
one, misinterpreted as a new medical condition, 
was represented by tremor and extrapyramidal 
symptoms (20/80, 25%). As regards the new drug 
therapies prescribed for adverse drug events, the 
therapeutic subgroups most commonly resulting 
in the new drug therapy prescribed were repre-
sented by psycholeptics (12/80, 15%), and by an-
ti-Parkinson drugs (12/80, 15%).

CONCLUSIONS: This study provides a list of 
several examples of prescribing cascades in 
pain medicine and is essential to raise aware-
ness of the potential dangers they could in-
volve in all patient populations. Collaboration 
between clinicians and clinical pharmacologists 
may lead to more appropriate polypharmacy 
schemes.
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Introduction

The aging of the population represents a 
topical issue in developed countries. When we 
consider, for instance, the Aging Index for It-
aly in 2020, as the number of older adults per 
100 people younger than fifteen years old1, it 
is 178.4, equivalent to say 178.4 older adults 
per 100 young people under fifteen years old2. 
Aging population is not exempt from social, 
economic, and health problems that intersect 
and are associated with a significant increase in 
this population group’s chronic diseases. This 
often translates in the use of polypharmacy, as 
described by the last National Report on Med-
icines use in Italy (OsMed Report 2019)3, in 
which patients over 65 years old have a mean 
intake of 7.7 different drugs daily, with a maxi-
mum of 8.8 medications for those over the age of 
85. It is widely known that polypharmacy is as-
sociated with an increased risk for adverse drug 
events4-6, especially in older adults. We should 
also consider that potentially inappropriate med-
ications use prevalence has remained high in the 
last decade7-9, particularly since the continuous 
use of these potentially inappropriate prescrip-
tions and the lack of safer pharmacological 
alternatives or non-pharmacological approaches 
represent a barrier to changing standard pre-
scribing practices10. Among the various pathol-
ogies that most affect older adults, chronic pain 
is one of the most common medical conditions 
in developed countries. In Europe, about 19% of 
the adult population deals with moderate to se-
vere chronic pain, with Italy being at third place 
in chronic pain prevalence11. This figure rises to 
an estimation of about 70% in cancer patients, 
especially in terminal stages of the disease, and 
in earlier phases in specific cancer types, includ-
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ing pancreatic and head and neck cancers12. Be-
sides, increased survival represents an essential 
feature with the potential to experience chronic 
persistent pain, resulting from cancer treatments 
and the disease itself 13. In Italy, there was a 
light, but constant increase in the prescription of 
pain medications in the last five years, with a total 
2019 expenditure of 399.3 million of euro3. In this 
setting, multiple pain management and treatment 
guidelines have been produced. Still, rarely they 
offer an integrated approach that takes account 
of multimorbidity and polypharmacy in the re-
al-world chronic pain patients. There are a vari-
ety of pharmacological options for the treatment 
of chronic pain conditions: opioids, nonsteroidal 
anti-inflammatory drugs, corticosteroids, as well 
as some medications used for neuropathic pain, 
as anticonvulsants, antidepressants, antipsychot-
ics and benzodiazepines, and medicines for pre-
venting some known adverse events, like proton 
pump inhibitors, antiemetics agents and laxatives. 
Concomitant use of these drugs, nevertheless, 
is accompanied by significant risks, especially 
the harmful consequences of sedatives, such as 
benzodiazepines14, and opioids, which have been 
widely described in what is known as “the opioid 
crisis”, because of the burden of drug misuse and 
abuse14-16. In this scenario of multimorbidity and 
polypharmacy, prescribing cascades might play 
an interesting role. This epithet was coined for 
the first time in the middle of the nineties, and 
described by Rochon et al on The Lancet17, and 
The British Medical Journal18. A prescribing 
cascade has been described as the misinterpre-
tation of an adverse drug event as a new medical 
situation, which may lead to the prescription of 
new drugs that could cause new potential side 
effects17. Consequently, these conditions are of 
extreme importance for public health because 
they could lead to adverse outcomes and unnec-
essary costs for individuals and for healthcare 
systems. Since some prescribing cascades are 
relatively easy to unearth19, others are more 
difficult to recognize, especially in older adults, 
polypharmacy, and multiple pathological condi-
tions. Besides, the medical literature regarding 
prescribing cascades and involved medications 
is often weak and limited to case reports. There-
fore, the purpose of our review was to collect 
in the best possible way, from the published 
literature, a good deal of prescribing cascades 
examples, involving drugs most commonly used 
in pain therapy, to help clinicians and minimize 
drug-related clinical outcomes.

Materials and Methods

Search Strategy
This is a literature review; the search strategy 

aimed to find only published studies, with a two-
step approach. Firstly, we search in the MED-
LINE database through PubMed, from inception 
to August 15, 2020, using the following strategy: 
prescri* AND cascade*. Secondly, hand searches 
of the reference lists of all included articles were 
performed for additional studies of interest.

 
Types of Studies Included 
and Population

This review has considered for inclusion all 
study designs, without limitations, including 
therefore reviews, experimental and observation-
al studies, case series, and case reports. We re-
viewed only articles in English or Italian. There 
were no other limitations on setting and popula-
tion, including community-based, hospital-based, 
or residential care-based studies.

Methods of Review
For the first step of our research, identified 

resources were screened with the support of the 
software Abstrackr20, exporting the list of search-
es directly from the PubMed search results, by 
PMID List, and uploading it into the software. 
One reviewer (P.NU.) excluded abstracts, if the 
notion of the prescribing cascade was not cited 
in the title and text. In contrast, another reviewer 
(G.C.) evaluated the full text obtained to find 
out examples of prescribing cascades involving 
pain therapy medicines. In the second step of 
our research, the same full-text reviewer (G.C.) 
hand-searched for reference lists of the included 
full-text articles. All the selections and inclusions 
were then discussed with two Pain Therapists 
(N.L., P.NO.), and discrepancies resolved. All 
examples of prescribing cascades were therefore 
summarized and organized in tables (Table I) 
(Supplementary Table I).

Results

Searches in the MEDLINE PubMed database 
yielded 468 unique articles, of which 48 were 
included in the full-text review process. Of these, 
23 articles reported examples of prescribing cas-
cades involving pain therapy medicines and were, 
therefore, included18,21-42. The hand-searches of ref-
erence lists of the included full-text articles led 
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us to find other eight articles in which examples 
of prescribing cascades were described43-50. Of 
the 31 included studies, 12 were review stud-
ies18,21,23,24,28,29,32,34,35,43,45,47, 9 were retrospective 
cohort studies26,33,36,39,40,42,44,49,50, 5 were case re-
ports22,25,30,31,41, 2 were cross-sectional studies37,38, 
and 3 were case-control studies27,46,48. Three stud-
ies were conducted between 1990 and 199918,46,48, 
seven between 2000 and 200924,32,37,40,44,49,50, and 
twenty-one between 2010 and 201921-23,25-31,33-

36,38,39,41-43,45,47. The included articles reported a total 
of 80 different examples of prescribing cascades 
(Supplementary Table I). For most of the exam-
ples, or to be precise for 48 of 80 examples (60%), 
the prescribing cascade consists of an initial medi-
cation, a subsequent adverse drug event, misinter-
preted as a new medical condition, and a second 
medication prescribed. In 29 examples (36.2%), 
beyond the second medication prescribed, a sec-
ond adverse drug event is also described, resulting 
from the use of the second drug. In one example a 
third drug for the treatment of the second adverse 
drug event is mentioned, while in two cases it is 
reported an additional third adverse drug event. 
Supplementary Table I lists all the examples of 
prescribing cascades reported in the studies in-
cluded in this review.

According to the therapeutic subgroups of the 
Anatomical Therapeutic Chemical (ATC) Classi-

fication System, the medications most commonly 
resulting in the initial drug therapy prescribed 
were represented by psychoanaleptics (27/80, 
33.7%), followed by nonsteroidal anti-inflamma-
tory drugs (12/80, 15%). In terms of chemical 
substances, the drug most commonly reported 
as initial therapy was represented by venlafax-
ine (13/80, 16.2%), followed by celecoxib (6/80, 
7.5%), and metoclopramide (6/80, 7.5%). The 
most common adverse drug event, misinterpret-
ed as a new medical condition, was represented 
by tremor and extrapyramidal symptoms (20/80, 
25%), followed by hypertension (10/80, 12.5%). 
As regards the new drug therapies prescribed for 
adverse drug event, the therapeutic subgroups 
most commonly involved were represented by 
psycholeptics (12/80, 15%) and anti-Parkinson 
drugs (12/80, 15%), followed by lipid modifying 
agents (8/80, 10%). In terms of chemical sub-
stances, the drug most commonly reported as 
new therapy was represented by prochlorpera-
zine (7/80, 8.7%), followed by simvastatin (6/80, 
7.5%), and meloxicam (6/80, 7.5%). Table I lists 
the four most common examples of prescribing 
cascades, grouped by adverse drug events, misin-
terpreted as new medical conditions. 

Furthermore, depression (6/29, 20.7%) repre-
sented the most common adverse drug event, 
secondary to the medication for treating the first 

Table I. The four most common examples of prescribing cascades, grouped by Adverse Drug Events (ADEs), misinterpreted 
as new medical conditions.

 First drug prescribed ADE Second drug prescribed Ref

Antipsychotics (including haloperidol, risperidone, levosulpiride) Tremor/ Beta blocking agents 43, 21,
Antidepressants (including paroxetine, venlafaxine) Extrapyramidal Primidone 
Metoclopramide symptoms Gabapentin 36, 45,
Valproic acid  Anti-Parkinson drugs 27
  Diazepam 

NSAIDs (including celecoxib) Hypertension Antihypertensives 21, 35
Trazodone  Prazosin 
Venlafaxine  Propranolol 
  Lisinopril 

Quetiapine Arthritis Meloxicam, 21
Venlafaxine  Acetylsalicylic acid 

NSAIDs Dizziness Prochlorperazine 33, 45, 
Opioids (including tramadol)   23
Antiepileptics   
Hypnotics and sedatives   
Haloperidol, risperidone   

Definitions and abbreviations: First drug prescribed, initial drug therapy of the prescribing cascade; ADE, adverse drug event, 
misinterpreted as a new medical condition; Second drug prescribed, medication prescribed for the treatment of adverse drug 
event; NSAIDs, Non-steroidal anti-inflammatory drugs; Ref, text references.

https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-I-10136.pdf
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adverse drug event of the cascade, followed by 
hemorrhage (3/29, 10.3%). 

Discussion

This review study has as its purpose to 
collect a substantial group of prescribing cas-
cades examples involving common drugs used 
in pain medicine, from the published litera-
ture, to help clinicians to find them out, and 
minimize drug-related clinical outcomes. Our 
research identified 31 resources in which ex-
amples of prescribing cascades were reported. 
As above-mentioned, these cascades include 
whole medication classes, as psychoanalep-
tics, anti-Parkinson drugs, and a variety of 
medications, particularly used in older adults. 
Among all the examples of cascades reported, 
an interesting one is represented by the use of 
proton pump inhibitors, which into daily clin-
ical practice are often co-prescribed not only 
with nonsteroidal anti-inflammatory drugs, but 
also with the only corticosteroids or opioids. 
Inappropriate use of proton pump inhibitors, as 
widely documented in literature51,52, especially 
in older adults, is a topic of great interest, both 
for clinical and economic implications. As well 
described by the 2019 American Geriatrics 
Society Beers Criteria®53, and by the STOPP 
(Screening Tool of Older Persons’ potentially 
inappropriate Prescriptions) criteria54, proton 
pump inhibitors may lead to an increased risk 
of Clostridium difficile infection, bone loss, 
and fractures. The same degree of interest 
could be directed to another medication class, 
like psychoanaleptics, which was the most 
common initial drug therapy prescribed in pre-
scribing cascades examples we analyzed in this 
review. This therapeutic subgroup includes, 
among others, antidepressants, such as Selec-
tive Serotonin Reuptake Inhibitors (SSRI), or 
Serotonin-Norepinephrine Reuptake Inhibitors 
(SNRI), as well as anti-dementia drugs, used 
for Alzheimer’s Disease55. The prevalence of 
depressive disorders in older adults, ranges 
from 1-5% in community populations to 42% 
in residents of long-term care structures, in-
volving different variants and aspecific presen-
tations56. In the older adult population, antide-
pressants appear to have similar effectiveness 
as in younger patients57. Still, elderly patients 
seem to be most disposed to develop adverse 
effects, such as hyponatremia, anticholiner-

gic effects, and cardiovascular events58. For 
the reasons mentioned above, especially SSRI 
and venlafaxine, other than their extensive 
utilization, they may be involved in misinter-
preting adverse drug events as new medical 
conditions. Moreover, we need to consider how 
older adults are often harassed by comorbidity 
and multimorbidity, and these conditions are 
accordingly attended by polypharmacy59. It is 
well known that polypharmacy is associated 
with an increased risk of adverse drug events, 
potentially inappropriate medications, drug-
drug interactions, as well as higher costs for 
health care systems60. Over the last years, how-
ever, the concept of appropriate polypharmacy 
has become more and more discussed within 
the published literature61. If polypharmacy is 
often considered the assumption of five or more 
medicines in long-term use61, Cadogan et al62 
define appropriate polypharmacy as the result 
of optimizing pharmacological treatments in 
multimorbid-affected patients. Within this ap-
proach, a recent commentary of McCarthy et 
al63, highlights how prescribing cascades may 
also be recognized and intentional, and elab-
orates on the opportunity, for both recognized 
and unrecognized prescribing cascades, to dif-
ferentiate detrimental or problematic prescrib-
ing cascades and appropriate ones. The pre-
scribing cascade’s appropriateness should be 
based on clinical considerations, along with the 
best available evidence, on the overall risk-ben-
efit ratio and patient conditions and awareness. 
Since 2003 onwards, the notion of deprescrib-
ing has been delineated more closely64-66. The 
same deprescribing concept may be applied to 
detrimental prescribing cascades, as already 
reviewed by Brath et al29, in order to improve 
medication safety and reduce inappropriate 
polypharmacy. Therefore, medication discon-
tinuation has become a proactive process, be-
ing part of the continuity of patient care and 
pharmacological prescription66-68. Consequent-
ly, several deprescribing models have been 
designed in the fifteen years, including struc-
tured algorithms or practical guidelines66,69-73, 
some of which providing a general description 
of the deprescribing process66,70. In contrast, 
others deal with specific medication classes70,71, 
or population72,73. In this process, we should 
also consider different drug prescribing mea-
sures, including medication reconciliation, the 
reduction of potentially inappropriate medica-
tions, and drug-drug interactions. Besides, it is 
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crucial to have the best possible knowledge of 
prescribing cascades, especially for evaluating 
the overall risk of medication-induced harm in 
our patients.

Despite all the above-discussed qualitative 
measures of medication prescribing, we have to 
explain several limitations of the current article. 
First, this is a literature review, including only 
one (MEDLINE PubMed) database, among ma-
ny. Second, language bias may have also been 
included as we collected only English and Italian 
resources. However, many studies were selected 
for inclusion, and no limitations on setting and 
population were applied. Yet, it must be added 
that the majority of the included resources de-
tailed about older adults, even though prescribing 
cascades may also occur in younger patients. An-
other limitation of this study is that prescribing 
cascades have been reported in an orderly way, 
but we did not include possible interventions to 
reverse those detrimental situations.

Conclusions

This study provides a list of several examples 
of prescribing cascades involving pain therapy 
medications. As previously discussed, polyphar-
macy may be associated with inappropriate pre-
scriptions, drug-drug interactions, and adverse 
drug events, like prescribing cascades, leading to 
clinical consequences and higher costs for health 
care systems. Furthermore, to the best of our 
knowledge, there are no prevalence studies37,38 on 
the overall subject of prescribing cascades, except 
for individual medication classes. Consequently, 
further research is needed to understand all med-
ications being involved in prescribing cascades, 
how to prevent them, and to reduce them in clini-
cal practice. In this scenario, this study is essential 
to raise awareness of the potential dangers that 
prescribing cascades could involve, not only in 
older adults but in all patient populations, and, es-
pecially, in chronic pain patients. Collaboration be-
tween clinicians and clinical pharmacologists may 
lead to more appropriate polypharmacy schemes.
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