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Abstract
Purpose of Review This was a single center, retrospective cross-sectional study looking into the incidence and types of
drug-related problems (DRPs) detected among elderly cancer patients receiving at least three long-term medications concurrent
with IV chemotherapy, and the types of intervention taken to address these DRPs. This paper serves to elucidate the prevalence
and risk of polypharmacy in our geriatric oncology population in an ambulatory care setting, to raise awareness on this growing
issue and to encourage more resource allocation to address this healthcare phenomenon.
Recent Findings DRP was detected in 77.6% of elderly cancer patients receiving at least three long-term medications concurrent
with IV chemotherapy, with an average incidence of three DRPs per patient. Approximately half of DRPs were related to
long-term medications. Forty percent of DRPs required interventions at the prescriber level. The use of five or more medications
was shown to almost double the risk of DRP occurrence (OR 1.862, P = 0.039). Out of the eight predefined categories of DRPs,
underprescribing was the most common (26.7%), followed by adverse drug reaction (25.0%) and drug non-adherence (16.2%).
Summary Polypharmacy leading to DRPs is a common occurrence in elderly cancer patients receiving outpatient IV chemo-
therapy. There should be systematic measures in place to identify patients who are at greater risk of inappropriate polypharmacy
and DRPs, and hence more frequent drug therapy optimization and monitoring. The identification of DRPs is an important step to
circumvent serious drug-related harm. Future healthcare interventions directed at reducing DRPs should aim to assess the clinical
and economic impact of such interventions.

Keywords Geriatric oncology . Polypharmacy . Drug-related problems . Medication therapy management . Long-term
medications . Elderly cancer patients . Outpatient chemotherapy . Ambulatory care

Introduction

Polypharmacy has been used to describe multiple, excessive,
unnecessary, or unindicated drug consumption [1]. However,

there is no consensus in the scientific community, nor standard
cutoff in terms of number of medications to define
polypharmacy. Although the term polypharmacy is often asso-
ciated with negative connotation, appropriate polypharmacy can
be beneficial for individuals with multiple medical conditions
where medication use has been optimized and prescribed to the
best available evidence, extending life and improving quality of
life [2]. Nonetheless, polypharmacy, which is more common in
older adults [3], is also associated with many negative conse-
quences such as increased healthcare costs, adverse drug events,
drug interactions, medication non-adherence, functional status
decline, and numerous geriatric syndromes [4].

As an individual ages, the number of comorbidities increases,
so does the incidence of cancer. According to the Singapore
Cancer Registry latest report, over the period of 1976 to 2015,
there was a significant rise in the crude incidence rate of cancer
from one 5-year period to the next for both genders. However,
the corresponding change in the age-standardized rate was
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insignificant, suggesting that the aging population partly ac-
counts for the increase in the incidence of cancer among the
Singapore resident population [5]. A review of studies involving
geriatric oncology patients showed that age is a risk factor for
polypharmacy among cancer patients [6]. Elderly cancer patients
not only have higher prevalence of polypharmacy compared to
their younger counterparts, physiologic changes associated with
aging also alter the pharmacodynamic responses and drug dispo-
sition of many drugs [7], potentially enhancing adverse drug
events or diminishing therapeutic effects of certain drugs. The
concomitant use of chemotherapeutic agents, known for their
significant acute and long-term toxicities, some ofwhich requires
additional supportive medications to manage, further increases
drug burden, toxicities, and interactions. This represents in-
creased need for specialized care for the aging Singapore popu-
lation, particularly in the area of geriatric oncology.

Based on estimate from our in-house chemotherapy unit
scheduling system, approximately 40% of patients receiving
IV chemotherapy at our ambulatory cancer center were
Singapore residents above the age of 65. Among these elderly
patients, around 30%were found to have concurrent use of three
or more long-term medications.

In an ongoing effort to improve pharmaceutical care and
mitigate some of the risk associated with polypharmacy in
older cancer patients, a team of pharmacists in our center
routinely provides medication therapy management (MTM)
service targeted at patients of any cancer and stage, receiving
IV chemotherapy at our Ambulatory Treatment Unit (ATU),
aged 65 years or above, taking at least three long-term medi-
cations, and provided verbal consent for this service. The aims
of MTM service were to identify and address actual and po-
tential drug-related problems (DRPs) to prevent related mor-
bidity and mortality, reduce emergency visits or hospital ad-
missions and healthcare cost associated with preventable drug
events, empower patients to be proactive in their own chronic
disease management, and integrate MTM into the broader
healthcare system. Hence, the objectives of MTM service in-
cluded medication reconciliation and review, identify and
close drug knowledge gaps through patient education, moni-
tor safety and efficacy of medications that patients were on,
and communicate with prescribing physicians on problems
related to patients’ drug use.

Therefore, this study investigated the prevalence and risk of
polypharmacy in geriatric oncology population in an ambulatory
care setting.

Methods

Study Design and Patients

This was a retrospective cross-sectional study on cancer pa-
tients who had received MTM service at our center from the

period of 1 Jan 2016 to 22 Aug 2017. The inclusion criteria
were age 65 and above, active use of three or more long-term
medications, undergoing IV chemotherapy at our ATU, and
verbally consented for MTM service. We defined long-term
medications as prescription drug therapy administered on a
regular basis which was required for the management of
chronic medical conditions other than cancer. Hence, by our
definition, long-term medications excluded over-the-counter
supplements, chemotherapeutic agents, or supportive medi-
cines for the management of acute toxicities associated with
chemotherapy. However, these medications if used, were tak-
en into account for potential drug-drug interaction analysis.

Data Collection

An electronic database, a secondary data source used in the
provision of MTM service, was used to generate reports on
patient demographics, medical conditions, medication use his-
tory, the types of DRPs detected and drugs involved, and
actions taken to address these DRPs.

Classification of DRPs and Interventions

A DRP is an event or circumstance involving drug treatment
that actually or potentially interferes with the achievement of
an optimal outcome of medical care [8]. We adopted the DRP
classification by The American Society of Hospital
Pharmacists (ASHP), originally developed by Hepler and
Strand.

The original eight DRP categories were (1) Indicationwith-
out drug/more medication required; (2) Drug without
indication/discontinuation of medication required; (3) Wrong
drug/inappropriate drug; (4) Overdosage/therapeutic duplica-
tion; (5) Subtherapeutic dosage; (6) Failure to receive
drug/non-adherence; (7) Adverse drug reaction; and (8)
Potential drug-drug interaction (PDDI) [9]. A ninth category,
(9) Others, was added as some issues that could not be classi-
fied into one of the eight DRPs were deemed by MTM phar-
macists to be problems associated with drug use which were
of significant importance (Table 1).

The Lexi-Interact™ Online database was used to identify
PDDIs. There were five risk ratings for each PDDI, namely A
(no known interaction), B (no action needed), C (monitor
therapy), D (consider therapy modification), and X (avoid
combination). Only PDDIs with a minimum risk rating C
which were clinically significant were captured in our data-
base. This article will also further elaborate on selected PDDIs
involving both a long-term medication and a chemotherapeu-
tic agent or its supportive medication in the following section.

For each DRP, the intervention documented was classified
into two broad categories: (i) intervention at the prescriber
level and (ii) intervention at the patient level. Intervention at
the prescriber level included prescribing, information
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exchange, discussion, or any action involving a physician.
Whereas, intervention at the patient level included pharmaco-
logical and non-pharmacological advice to patient or caregiv-
er, increased frequency of patient self-monitoring and
reporting of drug efficacy and adverse events.

Statistical Analysis

Descriptive statistics was used to present patients’ demo-
graphics, medical conditions, numbers of medications, the
types of DRPs detected, and actions taken to address these
DRPs. Categorical variables were expressed as absolute and
relative frequencies and quantitative variables as mean and
standard deviation or median and range.

All statistical analysis was performed with Statistical
Package for Social Sciences (SPSS Version 18.0. IBM Corp.
Armonk, NY). The univariate and multivariate binary logistic
regression analyses were employed to investigate the potential
predictors of DRPs. A P value of ≤ 0.05 was considered sta-
tistically significant.

Results

Patient Baseline Characteristics

A total of 389 patients who have received MTM service be-
tween 1 Jan 2016 and 22 Aug 2017 met the inclusion criteria
for analysis. There were 227 (58.4%) male and the mean age
was 71.1 years (SD = 4.7). More than 90% patients had
ECOG performance status of 0–1 and more than half had
metastatic cancer disease at baseline. The cancer types in de-
creasing order of prevalence were colorectal (21.9%), lung
(21.1%), breast (11.8%), genitourinary (8.5%), lymphoma
(7.7%), gynecological (6.7%), stomach (5.9%), pancreas
(5.7%), head and neck (4.6%), and others (7.5%). The preva-
lence of comorbidities in decreasing order was hypertension
(89.7%), hyperlipidemia (81.5%), diabetes mellitus (53.2%),
ischemic heart disease (24.9%), benign prostate hyperplasia

(10.3%), chronic renal impairment (8.2%), atrial fibrillation
(7.7%), osteoarthritis (7.7%), psychiatric disorders (6.2%),
and cerebrovascular disease (5.4%). The median number of
medications consumed was 7 (range 3–19) (Table 2).

Drug-Related Problems

A total of 1011 DRPs were detected in 302 (77.6%) MTM
patients. Of all the DRPs, 504 (49.9%) were related to
long-term medications, 319 (31.6%) were related to chemo-
therapeutic agents and the associated supportive medications,
and 217 (21.5%) were related to symptomatic medications
used to treat common acute conditions which may or may
not be cancer-related. Examples of common acute conditions
were cough, rhinitis, dry eyes, xerostomia, gastrointestinal
disturbances, etc. Table 3 showed the prevalence of each
DRP category.

Out of these DRPs, 404 (40.0%) required intervention at
the prescriber level and 603 (59.6%) required intervention at
the patient level. Table 4 detailed the incidence of each DRP
category, medication types involved in each DRP, and level of
intervention for each DRP.

Indication Without Drug/More Medication Required

Out of these 270 cases, 80 (29.6%) cases were related to
long-term medications, 34 (12.6%) cases were related to che-
motherapeutic agents and the associated supportive medica-
tions, while the majority of 156 (57.8%) cases were due to
inadequate symptomatic medications for treating common
acute conditions. Two hundred sixteen (80.0%) cases required
intervention at the prescriber level and 52 (19.3%) cases re-
quired intervention at the patient level.

Drug Without Indication/Discontinuation of Medication
Required

Out of these 55 cases, 52 (94.5%) cases were related to
long-term medications. Twenty-six (47.3%) cases required in-
tervention at the prescriber level and 29 (52.7%) cases re-
quired intervention at the patient level.

Wrong Drug/Inappropriate Drug

Out of these 27 cases, 10 (37.0%) cases were related to
long-term medications, 5 (18.5%) cases were related to che-
motherapeutic agents and the associated supportive medica-
tions, and 13 (48.1%) cases were related to inappropriate
symptomatic medications for treating common acute condi-
tions. Sixteen (59.3%) cases required intervention at the pre-
scriber level and 11 (40.7%) cases required intervention at the
patient level.

Table 1 Classification of drug-related problems (DRPs)

1 – Indication without drug/more medication required

2 – Drug without indication/discontinuation of medication required

3 – Wrong drug/inappropriate drug

4 – Overdosage/therapeutic duplication

5 – Subtherapeutic dosage

6 – Failure to receive drug/non-adherence

7 – Adverse drug reaction

8 – Potential drug-drug interaction (PDDI)

9 – Others

Adopted from The American Society of Hospital Pharmacists (ASHP)
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Table 3 Number of patients with
DRP in each DRP category, in
descending order

DRP category Number of patients with DRP, n (%)

1 – Indication without drug/more medication required 151 (38.8)

7 – Adverse drug reaction 126 (32.4)

6 – Failure to receive drug/non-adherence 116 (29.8)

8 – Potential drug-drug interaction (PDDI) 88 (22.6)

4 – Overdosage/therapeutic duplication 50 (12.9)

2 – Drug without indication/discontinuation of medication required 42 (10.8)

5 – Subtherapeutic dosage 29 (7.5)

9 – Others 27 (6.9)

3 – Wrong drug/inappropriate drug 24 (6.2)

Total 302 (77.6)

Table 2 Patient baseline
characteristics (N = 389) Characteristics Number of patients (percentage)

Male gender 227 (58.4)

Age, mean (SD) 71.1 (4.7)

ECOG

0 158 (40.6)

1 203 (52.2)

2 22 (5.7)

3 5 (1.3)

4 1 (0.3)

Cancer type

Colorectal 85 (21.9)

Lung 82 (21.1)

Breast 46 (11.8)

Genitourinary 33 (8.5)

Lymphoma 30 (7.7)

Gynecological 26 (6.7)

Stomach 23 (5.9)

Pancreas 22 (5.7)

Head and neck 18 (4.6)

Others 29 (7.5)

Metastatic disease 211 (54.2)

Comorbidities

Hypertension 349 (89.7)

Hyperlipidemia 317 (81.5)

Diabetes mellitus 207 (53.2)

Ischemic heart disease 97 (24.9)

Benign prostate hyperplasia 40 (10.3)

Chronic renal impairment 32 (8.2)

Atrial fibrillation 30 (7.7)

Osteoarthritis 30 (7.7)

Psychiatric disorders 24 (6.2)

Cerebrovascular disease 21 (5.4)

Number of medications, median (range) 7 (3–19)

Values were reported as frequency (percentage) unless otherwise stated
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Overdosage/Therapeutic Duplication

Out of these 58 cases, 47 (81.0%) were related to long-term
medications and 8 (14.5%) were related to excessive symp-
tomatic medications for treating common acute conditions.
Twenty-two (37.9%) cases required intervention at the pre-
scriber level and 36 (62.1%) cases required intervention at
the patient level.

Subtherapeutic Dosage

Out of these 34 cases, 27 (79.4%) were related to long-term
medications and 5 (14.7%) were related to underdosing symp-
tomatic medications for treating common acute conditions.
Fifteen (44.1%) cases required intervention at the prescriber
level and 19 (55.9%) cases required intervention at the patient
level.

Failure to Receive Drug/Non-adherence

Out of these 164 cases, 128 (78.0%) were related to long-term
medications and 22 (13.4%) were related to symptomatic
medications for treating common acute conditions.
Forty-four (26.8%) cases required intervention at the prescrib-
er level and 120 (73.2%) cases required intervention at the
patient level.

Adverse Drug Reaction

Out of these 253 cases, 26 (10.3%) cases were related to
long-term medications and 215 (85.0%) cases were related
to chemotherapeutic agents and the associated supportive
medications. Forty-three (17.0%) cases required intervention

at the prescriber level and 210 (83.0%) cases required inter-
vention at the patient level.

Potential Drug-Drug Interaction

Out of these 121 cases, 112 (92.6%) were related to long-term
medications and 45 (37.2%) were related to chemotherapeutic
agents and the associated supportive medications. Of note, 39
(32.2%) of these PDDIs involved at least one long-term med-
ication and at least one chemotherapeutic agent or the associ-
ated supportive medication. Fourteen (11.6%) cases required
intervention at the prescriber level and 106 (87.6%) cases
required intervention at the patient level.

Others

Twenty-nine (2.9%) DRP cases could not be classified into
one of the eight DRP categories above but were deemed by
MTM pharmacists to be problems associated with drug use
which were of significant importance. Twenty-two (75.9%) of
these cases were related to long-term medications and four
(13.8%) were related to symptomatic medications for treating
common acute conditions. Eight (27.6%) cases required inter-
vention at the prescriber level and 20 (69.0%) cases required
intervention at the patient level. Two main problems identified
were inadequate chronic disease monitoring (e.g., HbA1c)
and need for patient education on medication use.

Patient Factors and DRP Occurrence

A logistic regression was performed to ascertain the effects of
age, gender, ECOG performance status, metastatic stage dis-
ease, number of comorbidities, and number of medications on

Table 4 Incidence, medication types involved, and level of intervention for each DRP

DRP
category

Incidence of DRP,
N (%)

Types of medication involved Level of intervention

Long-term
medications, N

Chemo agents/supportive
medications, N

Other symptomatic
medications, N

Prescriber
level, N

Patient
level, N

1 270 (26.7) 80 34 156 216 52

7 253 (25.0) 26 215 5 43 210

6 164 (16.2) 128 14 22 44 120

8 121 (12.0) 112 45 1 14 106

4 58 (5.7) 47 3 8 22 36

2 55 (5.4) 52 0 3 26 29

5 34 (3.4) 27 2 5 15 19

9 29 (2.9) 22 1 4 8 20

3 27 (2.7) 10 5 13 16 11

Total 1011 (100) 504 (49.9%) 319 (31.6%) 217 (21.5%) 404 (40.0%) 603
(59.6%)

1, indication without drug; 2, drug without indication; 3, inappropriate drug; 4, overdosage; 5, underdosage; 6, non-adherence; 7, adverse drug reaction;
8, potential drug-drug interaction; 9, others
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the likelihood that patients have a DRP. The logistic regression
model met the assumption of linearity and did not have serious
collinearity problem. The univariate analyses found that the
use of ≥ 5 medications was significantly associated with the
presence of one or more DRP (OR 1.791, P = 0.046). In the
multivariate analysis employed to minimize confounding fac-
tors, the use of ≥ 5 medications was shown to almost double
the risk of one or more DRP (OR 1.862, P = 0.039). Age,
gender, ECOG performance status, metastatic stage disease,
and comorbidities were not found to influence the occurrence
of DRP (Table 5).

Our results were consistent with our previous report that
the use of five or more chronic medications was significantly
associated with the presence one or more DRPs (OR 3.166, P
= 0.006) [10].

Discussion

Our data showed that underprescribing (DRP1) was more prev-
alent than overprescribing (DRP2) in the elderly cancer patients
with polypharmacy receiving IV chemotherapy (DRP inci-
dence rate 26.7 vs 5.4%), especially when it comes to medica-
tions for symptomatic management of common acute condi-
tions. One of the reasons identified was the short consultation
time patients had with oncologists, where priority was on can-
cer disease management—hence these common acute condi-
tions became secondary and sometimes neglected. It could also
represent a common medical dilemma faced by physicians
when it comes to initiating medications for this group of pa-
tients. Factors that had been identified to contribute to
underprescribing include polypharmacy, comorbidity, ageism,
lack of or scanty evidence concerning the benefit and risk of
drugs in elderly, fear of adverse drug events, and economic
constraints [11]. Some patients expected their oncologists to
take over the management of their chronic conditions while
they were under the oncologists’ care, while most oncologists
expected their patients to return to their regular care providers.

A mismatch in care expectation between patients and oncolo-
gists also indirectly contributed to underprescribing.

On the other hand, overprescribing was mostly related to
long-term medications, in particular antihypertensive agents,
which contributed to more than half of the documented DRP2.
These incidences were usually detected when patients report-
ed frequent postural giddiness or there were more than one
documented low blood pressure reading.

Most DRPs due to drug overdosing and underdosing
(DRP4 and DRP5) were related to long-term medications—
of which more than a third (26 out of 74) were antihyperten-
sive agents and slightly less than a third (23 out of 74) were
hypoglycemic agents.

Close to a third of MTM patients were found to be
non-adherent to prescription drug therapy (DRP6), especially
to medications for the management of chronic conditions. The
extent of non-adherence reported in the literature varies widely,
ranging from as low as 10% to as high as 92% [12]. WHO
reported that adherence among patients with chronic diseases
averages only 50% in developed countries [13]. It is widely
recognized that medication non-adherence is an important pub-
lic health consideration, affecting health outcomes and overall
healthcare costs. Causes of non-adherence may be related to
the patient, provider, and external factors [14]. For example,
patients may not believe the treatment is necessary, complex
treatment plans may increase the risk of non-adherence, or
there may be insufficient communication between patient and
provider [15]. From our experience, patients’ reasons for
non-adherence could be intentional or unintentional, and rea-
sons include high pill burden, forgetfulness, discontinuity dur-
ing transition of care settings, miscommunication between
physician and patient, and poor health literacy. There were also
many instances where patients neglected their long-term med-
ications or chronic conditions’ review with their primary care
providers during the time they receive chemotherapy for vari-
ous reasons, including but not limited to reduced appetite
hence perceived less need for antihypertensive, hypoglycemic,
or antilipemic agents; inconvenience with keeping to various

Table 5 Univariate and multivariate analyses of association between patient factors and presence of one or more DRP (vs none)

Patient factors Univariate analysis Multivariate analysis

OR (95% CI) P value OR (95% CI) P value

Age > 70 years 0.679 (0.421–1.096) 0.113 0.679 (0.418–1.105) 0.119

Male gender 1.113 (0.688–1.802) 0.663 1.184 (0.720–1.947) 0.506

ECOG ≥ 1 1.176 (0.726–1.905) 0.510 1.234 (0.753–2.021) 0.404

Metastatic disease 0.897 (0.555–1.451) 0.659 0.805 (0.489–1.325) 0.393

> 3 comorbidities 0.967 (0.597–1.568) 0.893 0.905 (0.550–1.490) 0.695

≥ 5 medications 1.791 (1.009–3.178) 0.046* 1.862 (1.032–3.361) 0.039*

DRP, drug-related problem; OR, odds ratio; CI, confidence interval

*Statistically significant P value (values in italics)
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providers’ appointments in view of chemotherapy schedule;
and reduced priority for chronic condition management due
to cancer disease.

As expected, the majority of adverse drug reactions
(DRP7) were secondary to chemotherapeutic agents due to
their narrow therapeutic index and toxic nature. Recently, a
prediction model and scoring algorithm for chemotherapy
toxicity that consisted of 11 prechemotherapy variables—5
geriatric assessment questions, 2 laboratory values, cancer
type, planned treatment (dose and number of chemotherapy
agents), and age—has been developed and externally vali-
dated in an elderly cancer patient cohort in the USA [16•]. A
validation study using such tool in our local population may
prove beneficial in helping to identify patients who are at
risk of more chemotherapy toxicities, so that pre-emptive
measures can be taken to ameliorate these undesirable
consequences.

A Scottish population registry covering 310,000 resi-
dents revealed that the number of medications dispensed
was the single most important predictor of potentially se-
rious drug-drug interactions [17•], reflecting similar trend
in their Swedish and Italian counterparts [18, 19]. PDDIs
do not always translate to actual harm, and hence may be
a risk worth taking for the benefits. A common example
would be the co-prescription of amlodipine and simvastat-
in. Therefore, risk communication to patients is important
to allow patients to identify early problematic symptoms,
potentially averting clinically serious consequences. Of
note, approximately one third (39 cases) of PDDIs
(DRP8) identified during MTM service involved at least
one long-term medication and at least one chemothera-
peutic agent or the associated supportive medication.
The most commonly implicated chemotherapeutic agents
and supportive medications were fluorouracil derivatives
(23 cases), and two antiemetic classes: dopamine antago-
nists (8 cases) and first-generation 5-HT3 antagonists (8
cases). The most common long-term medications that
have the potential to interact with fluorouracil derivatives
were sulfonylureas (15 cases) and losartan (5 cases) due
to CYP enzyme inhibition; with anti-dopamine antiemet-
ic, were psychiatric medications (6 cases) due to mecha-
nism of action on a common pathway; and with
first-generation 5-HT3 antagonists (namely ondansetron
and granisetron), were antiarrhythmics and antidepres-
sants (3 cases each) due to potential QTc prolongation.

Our team previously reported that MTM service signifi-
cantly improved patient satisfaction [20]. Besides proactively
identifying and addressing actual or potential DRPs through
medication review, a recent systematic review suggested that
improved communication, delineation, and coordination of
responsibilities between community care providers and oncol-
ogists may help to improve patient and physician satisfaction
and cancer care coordination [21].

Challenges and Limitations

The retrospective nature and the use of secondary data
source were the main limitations of this study. Incomplete
or erroneous data entry could have affected certain indicator
measurements. The lack of independent checks for the clas-
sification of DRPs could result in reporting bias, especially
for DRPs that may fit into more than one DRP categories.
For example, a patient on antihypertensive regimen
experiencing symptomatic hypotension can be classified as
DRP2, DRP4, and DRP7 (discontinuation of drug required,
overdosage, and adverse drug reaction respectively).

Even though the identification of DRPs was an impor-
tant step to circumvent serious drug-related harm, our
study objective was not designed to show that MTM ser-
vice improved clinically important outcome indicators
such as reducing morbidity and healthcare costs. Future
healthcare interventions directed at reducing DRPs should
ideally also measure the clinical and economic impact of
such interventions, although such indicators are inherently
complex and challenging to measure.

Summary and Conclusions

DRP was detected in 77.6% elderly cancer patients re-
ceiving three or more long-term medications concurrent
with IV chemotherapy, with an average incidence of three
DRPs per patient. The most common DRPs were
unde rp r e s c r i b i ng , adve r s e d rug r e ac t i on , and
non-adherence—which also represent the top three cate-
gories requiring intervention at the prescriber level. By
reporting these DRPs, our study provides clinicians with
greater awareness on some of the common healthcare
challenges pertaining to medication use in elderly cancer
patients with polypharmacy, thus promoting greater col-
laboration among healthcare professionals and patients to
address the problems early.

Polypharmacy leading to DRPs is a common occurrence
in elderly cancer patients receiving outpatient IV chemother-
apy. There should be systematic measures in place to iden-
tify patients who are at greater risk of inappropriate
polypharmacy and DRPs, and hence more frequent drug
therapy optimization and monitoring. Clinicians should reg-
ularly review the adequacy and appropriateness of medica-
tions used in patients, and personalize drug therapy by tak-
ing into account changing care goals, thereby improving
pharmaceutical care outcome. The identification of DRPs
is an important step to circumvent serious drug-related harm.
Future healthcare interventions directed at reducing DRPs
should aim to assess the clinical and economic impact of
such interventions.
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