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Aim: Medication-related issues are prevalent among elderly patients diagnosed with hematological malignancies. The present study aimed to
evaluate the prevalence and characteristics of polypharmacy, potentially inappropriate medication use (PIM), and drug-drug interactions (DDI)
among patients with polypharmacy.

Methods: This cross-sectional study included elderly patients (>65 years) with hematological malignancies who attended a geriatric outpatient
clinic between April and September 2024. Sociodemographic data, medical history, medication use, and chemotherapy status were collected from
electronic records. Polypharmacy, PIM, and the DDI were analyzed. PIM was evaluated using the Turkish Elderly Inappropriate Medication (TIME)
criteria, whereas the DDI was classified according to the Lexi-Interact database.

Results: In an analysis of 219 patients (mean age 73.9+6.0), 27.8% (n=61) had received chemotherapy. Polypharmacy was observed in 64.4%
(n=141) of patients, rising to 70.5% (n=43) in the chemotherapy group. PIM was listed in 63.0% (n=138) of patients, with 77.1% (n=185) of
PIMs based on TIME-to-STOP criteria and 22.9% (n=55) on TIME-to-START. Antihypertensives and proton pump inhibitors were most frequently
discontinued, whereas calcium and vitamin D were most commonly initiated. DDIs were detected in 73.1% (n=160) of the patients, and 21.9% had
at least one major DDI.

ABSTRACT

Conclusion: Polypharmacy, PIM, and DDI are common in elderly patients with hematological malignancies. The prominence of specific drug groups
in inappropriate use and the significant occurrence of major DDIs highlight the need for careful medication management in this population.
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Introduction inappropriate medication (PIM), and drug-drug interactions

(DDI), are more prominent in this patient group [3-5].
Hematological malignancies are more common in elderly

individuals, and this group also has an important role in the
prevalence of cancer. The decrease in physiological reserves
with age, increase in comorbidities and pharmacokinetic-
pharmacodynamic changes make the treatment process more
complicated. In patients with hematological malignancies, the
use of multiple drugs because of both the existing malignancy
and other chronic diseases is common [1,2]. As expected,
drug-related problems, such as polypharmacy, potential

Polypharmacy refers to the simultaneous use of 5 or more
drugs and is more common in elderly patients and makes
clinical patient management difficult [6]. Studies have
shown that polypharmacy in geriatric patients is closely
associated with adverse outcomes, such as side effects, drug
incompatibilities, and clinical complications [7]. The frequency
of polypharmacy, especially in patients with hematological
malignancies, increases due to the nature of the treatment.
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This may increase the risk of PIM use and DDI in vulnerable
patients, leading to increased incidence of adverse drug
events, hospitalization, and mortality [8,9].

Polypharmacy does not always indicate inappropriate
medication use. PIM encompasses multiple problems,
such as medication use without a valid reason, failure to
prescribe needed medications, and ineffective doses of
appropriate medications [10]. Various tools have been
developed to assess PIM. These tools, which include criteria
for the need to discontinue and/or start medication, such as
the STOPP/START, Beers, and Turkish Elderly Inappropriate
Medication (TIME) criteria, provide a comprehensive set of
recommendations for inappropriate medication use [11-
13]. PIM is common among patients with cancer, including
those with hematological malignancies, and some studies
have reported prevalence rates as high as 50% (39.9-54%)
[3,14,15]. In addition, polypharmacy is associated with DDlIs
associated with drug toxicity, treatment failure, morbidity, and
mortality. Various online tools are used to guide the clinical
significance of interactions and predict potential adverse
effects by comprehensively assessing DDIs [16-18]. DDls,
which occur when one drug affects the pharmacokinetics or
pharmacodynamics of another, are common among patients
with hematologic malignancies because of complex treatment
regimens that include chemotherapy agents, supportive care
medications, and medications for preexisting conditions [5,19].
This study aimed to provide a comprehensive understanding of
drug-related problems commonly encountered in this patient
population by evaluating polypharmacy, PIMs, and DDIs in
elderly patients with hematologic malignancies. The findings
will provide guidance for identifying high-risk drug groups and
clinically significant interactions that should be considered in
clinical practice.

Methods

Study Design

This cross-sectional study included adults aged 65 years
and older who were registered in a tertiary outpatient
geriatric clinic. Between April 2024 and September 2024,
492 patients with hematological malignancies were admitted
to the outpatient clinic. Among these patients, those with
advanced dementia, delirium, severe metabolic disorder,
sensory disability, communication limitation, and nursing
home stay were excluded from the study. Informed consent
forms were obtained from all participants, and 219 patients
who volunteered to participate in the study were included in
the study. This study was conducted in accordance with the
Declaration of Helsinki, and the Dr. Abdurrahman Yurtaslan
Oncology Training and Research Hospital Ethics Committee
approved the study (no: 2024-03/27, date: 14.03.2024).

Assessment of Medications

All prescription and non-prescription medications used by the
patients were evaluated and recorded in detail. Polypharmacy
was defined as the use of 5 or more drugs, and hyper-

polypharmacy was defined as the use of 10 or more drugs
[6,20]. PIM was defined by a geriatrician using the TIME criteria
determined based on national and international guidelines.
TIME criteria is a tool defined in 2020, including 112 criteria for
drug discontinuation (TIME-to-STOP) and 41 criteria for drug
initiation (TIME-to-START). Although the relevant criteria tool
included the nutrition and vaccination sections in addition to
medication in patient evaluations, they were not included in
the numerical results in the drug initiation and discontinuation
evaluation during the analysis. In the DDI evaluation, the
Lexi-Interact tool, which provides a comprehensive database
to determine the clinical importance and management of
interactions, was used [21]. The severity of DDIs was also
categorized into risk classes as minor, moderate, and major in
accordance with this tool [21].

Patient Characteristics

The participants’ age, gender, body mass index, and current
diseases were recorded. The patient’s hematological
malignancy diagnosis was noted by evaluating the patient’s
history, electronic records, and diagnostic codes. Other
accompanying comorbid diseases (hypertension, diabetes
mellitus, cardiovascular disease, chronic obstructive pulmonary
disease, cerebrovascular disease and hypothyroidism) were
recorded. The presence of 2 or more diseases other than
malignancy was defined as multimorbidity [22]. The estimated
glomerular filtration rate (eGFR) was evaluated using the
Modification of Diet in Renal Disease formula, and patients
with a value <60 ml/minute/1.73 m? were additionally
determined. The functional performances of the patients
were evaluated using the Katz Activities of Daily Living Scale
[23]. Six points were categorized as full function, 3-5 points
as moderate impairment and 1-2 points as severe impairment
[23].

Statistical Analysis

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) (IBM SPSS Inc., IL, Chicago,
U.S.). The numerical variables comprise absolute numbers
and percentages, average standard deviation, and median
(minimum-maximum). The Student’s t-test or the Mann-
Whitney U test was used for continuous data comparison.
The Kolmogorov-Smirnov test was used to analyze data
distribution. The comparison of categorical variables was
conducted using the chi-square test. A statistically significant
result was accepted when the p value was less than 0.05.

Results

Baseline Characteristics

A total of 219 patients with hematological malignancies were
included in the study. The mean age of the participants was
73.9 (£6.0) years, and 55.3% were male. The most common
malignancies were multiple myeloma (19.2%), non-Hodgkin
lymphoma (15.1%), and chronic lymphoid leukemia (11.9%).
The most common comorbidity was hypertension (57.1%),
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followed by cardiovascular disease (34.2%) and diabetes
mellitus (23.7%). More than half of the patients (64.8%) were
functionally fully independent. Of the total patient population,
27.8% (61 individuals) were undergoing chemotherapy at the
time of the study. The detailed characteristics of the patient
groups that received and did not receive chemotherapy are
presented in Table 1.

Medication Properties

In total, 1,327 medications from all patients were evaluated.
The median number of medications used by the patients was 6

(0-18) and all patients except 4 were using at least 1 medication.
More than half of the patients (64.4%) had polypharmacy
and 35 (16.0%) had hyper-polypharmacy. Polypharmacy was
more common in those receiving chemotherapy (70.5%), and
the rate of hyper-polypharmacy was approximately 2 times
higher in the chemotherapy group than in those not receiving
chemotherapy (12.7 vs. 24.6) (Table 2). Forty-seven (77.0%) of
the patients in this group were using prophylactic treatments
because they were receiving chemotherapy, and the median
number of prophylactic medications used was 2 (0-4). A total
of 63.0% of the patients (138 individuals) were using one or

Table 1. Comparison of baseline sociodemographic and clinical characteristics according to chemotherapy status

Variables Total (n=219) | Not receiving chemotherapy (n=158) | Receiving chemotherapy (n=61) p value
Age > years, mean (SD) 73.9 (6.0) 74.2 (5.8) 72.6 (6.2) 0.080
Age group, n (%)

65-74 128 (58.4) 92 (58.2) 36 (59.0) 0.628
75-84 82 (37.4) 58 (36.7) 24 (39.3)

>85 9 (4.1) 8(5.1) 1(1.6)

Sex, male, n (%) 121 (55.3) 86 (54.4) 35(57.4) 0.762
BMI, mean, mean (SD) 26.9 (5.0) 27.01(4.9) 26.4 (5.3) 0.523
Hematologic malignancies,

n (%)

Myeloma and plasma cell

dyscrasia 42 (19.2) 21 (13.3) 21 (34.4) 0.024
Hodgkin lymphoma 6(2.7) 4 (2.5) 2(3.3)

Non-Hodgkin’s lymphoma 33 (15.1) 24 (15.2) 9(14.8)

Acute myeloid leukemia 12 (5.5) 2(1.3) 10 (16.4)

Chronic myeloid leukemia 8(3.7) 5(3.2) 3(4.9)

Chronic lymphoid leukemia 26 (11.9) 21 (13.3) 5(8.2)

Myelodysplastic syndrome 12 (5.5) 9(5.7) 3(4.9)

Other 80 (36.5) 72 (45.6) 8(13.1)

Comorbidities, n (%)

Hypertension 125 (57.1) 94 (59.5) 31(50.8) 0.287
Diabetes mellitus 52 (23.7) 39 (24.7) 13 (21.3) 0.724
Cardiovascular disease 75 (34.2) 55 (34.8) 20 (32.8) 0.874
;J‘I;:’;‘:a‘r’fzﬁrs‘:;ts'ze 16 (7.3) 13 (8.2) 3(4.9) 0.565
Cerebrovascular disease 3(1.4) 2(1.3) 1(1.6) 0.831
Hypothyroidism 26 (11.9) 21 (13.3) 5(8.2) 0.358
,T;r:;i;‘zi::grz;’rb'd't'es' 2(0-7) 2(0-7) 1(0-4) 0.014
Multimorbidity, n (%) 141 (64.4) 111 (70.3) 30 (49.2) 0.005
eGFR <60, n (%) 17 (7.8) 11 (7.0) 6(9.8) 0.574
Katz ADL score, mean (SD) 5.39(1.08) 5.49 (0.9) 5.11(1.3) 0.046
Functional category, n (%)

Full function 142 (64.8) 108 (68.4) 34 (55.7) 0.061
Moderate impairment 68 (31.1) 45 (28.5) 23 (37.7)

Severe impairment 9(4.1) 5(3.2) 4(6.6)

Values with p<0.05 are indicated in bold.

*Excluding hematologic malignancy.

ADL: Activities of daily living, BMI: Body mass index, eGFR: Estimated glomerular filtration rate, SD: Standard deviation
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Table 2. Evaluation of drug-related characteristics according to chemotherapy status

. Not receiving chemothera Receiving chemothera
Variables Total (n=219), n (%) (n=158), n ('yf) Py (n=61), ng(%) Py
Number of medications 6 (0-18) 5(0-16) 7 (1-18)

None 4(1.8) 4(0.6) 0(0.0)
21 215 (98.2) 154 (99.4) 61 (100)
25 141 (64.4) 98 (62.0) 43 (70.5)
210 35(16.0) 20(12.7) 15 (24.6)
Number of PIM* 1(0-7) 1(0-7) 1(0-5)
PIM use

None 81(37.0) 58 (36.7) 23(37.7)
21 138 (63.0) 100 (63.3) 38 (62.3)
Number of total PIMs 240 189 51
TIME-to-STOP 185 141 44
TIME-to-START 55 36 19

DDI

Number of DDI" 2 (0-27) 2 (0-24) 3(0-27)
None 59 (26.9) 47 (29.7) 12 (19.7)
21 160 (73.1) 111 (70.3) 49 (80.3)
Number of total DDIs 939 651 288
Severity of the DDI

None 9 2 7

Minor 158 96 62
Moderate 692 497 195
Major 80 56 24
“Excluding chemotherapeutic agents, 'median (range).

ADL: Activities of daily living, DDI: Drug-drug interaction, PIM: Potentially inappropriate medication, TIME: Turkish Elderly Inappropriate Medication

more PIMs. Of the 240 PIMs detected in the entire group, 185
(77.1%) were listed as requiring drug discontinuation (TIME-
to-STOP) and 55 (22.9%) were listed as requiring drug initiation
(TIME-to-START) (Table 2). When evaluated as sections,
according to TIME-to-STOP, the most frequent discontinuations
were those that met cardiovascular system (A) criteria (n=46,
24.9%), followed by central nervous system (B, n=37, 20.0%)
and endocrine system (G, n=26, 14.1%) drugs. According
to TIME-to-START, the most frequently started drugs were
musculoskeletal system and analgesic group (E) drugs (n=38,
69.1%), followed by cardiovascular system (A, n=9, 16.4%)
and central nervous system (B, n=6). The most frequently
stopped drugs were antihypertensive drugs in patients with
inappropriately tight blood pressure control (Al1l, n=27),
followed by patients with inappropriate proton pump inhibitor
(PPI) addition due to multiple drug use (C5, n=21). The most
frequently started drugs were Ca and vitamin D preparations
in patients with inadequate dietary intake (E1, n=28), followed
by the necessity of starting anti-resorptive or anabolic agents
in patients with documented osteoporosis (E2, n=10) (Figure
1). Although proportionally more drugs were stopped in the
group that did not receive chemotherapy, more drugs were

started in the group that received chemotherapy. On the other
hand, in both groups, the most frequently intervened drug
groups remained unchanged (Figure 1). The median number
of DDIs was 2, and only 26.9% (n=59) of patients did not list
any drug interactions with Lexi-interact. At least 1 DDI was
detected in 73.1% of patients, and this rate was even higher
in patients receiving chemotherapy (80.3%). In total, 939 drug
interactions were identified with the relevant vehicle. Of the
listed interactions, the most frequently detected interaction
was level C interaction (n=687, 73.2%), indicating that the
relevant interaction may be clinically significant and that
careful monitoring and dosage adjustments should be made if
necessary (Figure 2). The majority of the interaction severities
were at the “moderate” level (n=692), which is defined as
“may require medical intervention”, while 80 (8.5%) of these
interactions were at the major level (potentially leading to
serious outcomes such as treatment failure, hospitalization,
permanent damage, or death). The number of patients with at
least one major DDI was 48 (21.9%). Other evaluations of the
drug properties are presented in Table 2.



Acta Haematol Oncol Turc 2024;57(3):89-96

Kayahan Satis and Uncu Ulu. Drug-related Problems in Elderly Patients with Hematologic Malignancies

TIME-to-STOP TIME-to-START
30

s s 30

a 20 =

“ 2 20

5 | I | -

: [
2 ALl €5 B3 G2 Gl 3 0 [ im ln. u= -
E1 E2 B1 Al A6
m Total

A m Not Receiving Chemotherapy B m Total m Not Receiving Chemotherapy

M Receiving Chemotherapy

Figure 1. A, B) The five most commonly identified potentially inappropriate medications based on TIME criteria

EF: Ejection fraction, eGFR: Estimated glomerular filtration rate, MI: Myocardial infarction, PIM: Potentially inappropriate medication, PPIs: Proton
pump inhibitors, TIA: Transient ischemic attack, SSRIs: Selective serotonin reuptake inhibitors, Na: Sodium, TIME: Turkish Elderly Inappropriate
Medication

Al1. Strict blood pressure control (<140/90 mmHg) in patients with orthostatic hypotension, cognitive impairment (e.g. dementia) / functional
limitation/low life expectancy (<2 years) / high risk of falling.

B3. SSRIs with current or recent significant hyponatremia i.e. serum Na <130 mEq/L (risk of intensifying or precipitating hyponatremia).

C5. PPIs for multiple indications (no benefit, potential harm).

G1. Intensive glycemic control (HbAlc <7%) in patients with limited life expectancy (<5 years) or a history of falls or cognitive impairment.

G2. Metformin if eGFR <30 mL/min/1.73 m? (risk of lactic acidosis).

Al. Antiplatelet therapy (aspirin or clopidogrel) for secondary prevention in patients with documented atherosclerotic coronary artery disease
(previous acute coronary syndrome/coronary artery angioplasty or stenting/coronary artery bypass grafting/abdominal aortic aneurysm),
documented atherosclerotic cerebrovascular disease (presence of ischemic stroke/TIA/previous carotid endarterectomy or stenting) or symptomatic
lower extremity artery disease.

A6. Beta-blockers for ischemic heart disease (antianginal effect in chronic ischemic heart disease/mortality reduction effect in post-Ml era) or
systolic heart failure (EF<=40%) (bisoprolol/prolonged release metoprolol succinate/carvedilol/nebivolol in systolic heart failure; any beta blocker
in ischemic heart disease).

B1. Antidepressant treatment in patients with major depressive disorder.

E1l. Bone anti-resorptive (bisphosphonate, denosumab) or anabolic therapy (parathormone analog) in patients with documented osteoporosis
[fragility fracture and/or bone mineral density T-scores (femur total, femoral neck or total lumbar) <-2.5].

E2. Bisphosphonates in patients who started long-term systemic corticosteroid therapy (an anticipated duration of >3 months): i) if >=7.5 mg/day
prednisolone or equivalent dose is given, ii) at any dose if T score is <-1.

polypharmacy, PIM use and DDI in elderly individuals with
geriatric hematological malignancies. When the frequency
of hematological malignancies was evaluated in our study,
it was found to be largely consistent with studies conducted
- o7 for patients of similar ages [23,24]. The median number of
drug use was 6 (0-18), and polypharmacy was detected in
64.4%. When studies in the literature were examined, the
average number of drugs was found to be between 3 and
10, whereas the frequency of polypharmacy was found to
be between 32% and 80%, similar to our study [1,9,25].

DDI category
o0

m Not Receiving Chemotherapy
m Receiving Chemotherapy

75
D 51
24

l 10
X §o
1

0 100 200 300 400 500 600 700
Number of total DDI

Figure 2. Drug-drug interaction numbers by categories

DDI: Drug-drug interaction, A: No known interaction, B: Action
needed, C: Monitor therapy, D: Consider therapy modification,
X: Avoid combination

Discussion

Our cross-sectional and descriptive cohort study examined
the characteristics of medication use in detail in terms of

The fact that the polypharmacy rate was higher in patients
receiving chemotherapy and the hyper-polypharmacy rate
was approximately 2-fold higher compared with the other
groups can be attributed to the necessity of additional drugs
for the management of supportive treatments and side effects
used due to the nature of cancer treatment. In particular,
antiemetics, opioids, or non-steroidal anti-inflammatory drugs
for pain management, gastrointestinal system protectors,
antibiotic or antifungal prophylaxis against infection risk,
and growth factors used to manage hematological toxicities
are frequently added to the treatment [26,27]. The fact that
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the rate of prophylactic drug use in this group who received
chemotherapy in our study was 77.0% supports this finding.
This multidrug use, which is more notable in individuals
receiving chemotherapy but is detected in the entire
patient population, increases the risks of treatment-related
complications and drug interactions, indicating that a more
careful approach to patient management is required.

Polypharmacy is not always synonymous with PIM. In
patients with hematological malignancies, the use of
several medications is necessary not only for malignancy
treatment and management but also for patients with past
comorbidities. However, striking a balance between necessary
and inappropriate medication use is of great importance,
especially in the elderly population. In our study, at least one
PIM use was detected in approximately two out of every three
patients (63.0%). This rate was observed to be higher when
compared with studies in the literature, both in the general
elderly population and in the limited number of studies on
elderly patients with hematological malignancies [3,28]. This
increase in PIM rates could be attributed to methodological
differences in the assessment tools used for PIM detection
and the effects of the malignancy-specific medication burden.
The vast majority of these PIMs (77.1%) indicated medication
discontinuation (TIME-to-STOP), and this necessity was seen
to be particularly prominent among cardiovascular system
medications. Discontinuation of antihypertensive medications
was the most common intervention. Age-related physiological
changes, effects of malignancy,anddrugsused duringtreatment
may affect blood pressure or cause drug interactions, resulting
in unnecessary drug use in this area [29-31]. In addition, since
blood pressure targets adapted to physical performance are in
question in elderly patient practice [32], and this is especially
taken into consideration by a geriatrician’s evaluation, this
drug group may have come to the forefront as a PIM. Another
group of drugs that should be discontinued is inappropriate
PPls added to the treatment of patients using multiple drugs.
Since long-term use of PPIs in elderly patients may lead to
various negative outcomes, such as vitamin and mineral
deficiencies, increased risk of gastrointestinal infection, and
deterioration in renal function, it is important to carefully
evaluate the use of these drugs [33,34]. On the other hand,
drugs that are considered appropriate to start according to
TIME-to-START among PIMs are frequently included in the
“Musculoskeletal System and Analgesics” group, and the most
needed ones were calcium (Ca) and vitamin D preparations
(69.1%). These drugs were followed by agents that should be
initiated for osteoporosis treatment. This situation may be
associated with both nutritional problems and hematological
malignancies in the relevant patient group, and the agents used
in the treatment of these malignancies affect Ca and vitamin
D metabolism and reduce bone mineral density [35,36]. These
findings emphasize the need for a more careful evaluation and
regular drug review during the treatment process regarding
PIM use, which is frequently observed in elderly patients with
hematological malignancies. Correct management of this
fine line between polypharmacy and inappropriate drug use

can improve patients’ quality of life and minimize the risk of
complications.

DDI are an important clinical problem in elderly patients with
hematological malignancies. In our study, at least one DDI was
detected in 73.1% of patients. In another study conducted
on 122 elderly patients with hematological malignancies,
although a different methodology was used to determine
the DDI, the rate was found to be similar to that of our study
(71.3%) [3]. DDI rates were higher among patients receiving
chemotherapy (80.3%), as expected. Although chemotherapy
agents were not included in drug interactions in our study,
agents used for prophylaxis and management of secondary side
effects of treatment in this patient group can be considered
highly responsible for these interactions. The fact that most
of the DDlIs in our study were in category C (73.2%) indicates
that there are risks in the concomitant use of these drugs,
but they are clinically manageable. In such cases, potential
adverse effects can be prevented with regular monitoring and
dose adjustments. Moderate interactions detected in most
patients who require medical intervention are not as serious
as major interactions. One of the striking findings of our study
is that 8.5% of the DDIs were at the major level, and at least
one major interaction was found in almost one in every five
patients. Major interactions can reduce treatment efficacy
or increase toxicity and have the potential to cause serious
adverse outcomes, such as hospitalization or death. Therefore,
early detection of such interactions in patients with geriatric
hematological malignancies and meticulous monitoring
and management during the treatment process are of vital
importance.

Study Limitations

This study has some important strengths and limitations. First,
having a cross-sectional design limits the full revealing of causal
relationships. In addition, the fact that the data were obtained
from a single center and only from patients who applied to
the outpatient clinic limits the generalizability of the results
to a large population. Although our sample size is consistent
with similar studies in the literature, the variety of malignancy
diagnoses and stages prevented the comparability of drug
use behaviors among different subgroups and did not allow
for more information on this subject. In addition, although
there are alternatives to the tools used for the definition of
PIM and DDI in our study, it should be considered that some
drug-related problems that may be listed in other tools may
not have been identified in this analysis. However, our study
provides important data that can guide clinical decisions for
this population by focusing on the use and management of
drugs in elderly patients with hematological malignancies. By
making evaluations based on real-world data, inferences for
clinical practice have become more meaningful. Considering
the limited number of studies on medication management in
elderly patients with hematological malignancies, this study
can make significant contributions to the existing literature
and form the basis for more comprehensive studies to be
conducted in the future.
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Conclusion

Our study demonstrated the prevalence of medication-related
problems, such as polypharmacy, PIM, and DDI, in elderly
patients with hematological malignancies. In particular, certain
medications were found to be responsible for a significant
portion of medication-related problems in this patient group.
These findings suggest that regular medication review and the
implementation of evidence-based medication management
protocols can play critical roles in preventing potential
adverse effects and complications. In the future, larger-scale
prospective studies are needed to evaluate the effects of
medication-related problems on long-term patient outcomes.

Ethics

Ethics Committee Approval: This study was conducted in
accordance with the Declaration of Helsinki, and the Dr.
Abdurrahman Yurtaslan Oncology Training and Research
Hospital Ethics Committee approved the study (no: 2024-
03/27, date: 14.03.2024).

Informed Consent: Informed consent forms were obtained
from all participants, and 219 patients who volunteered to
participate in the study were included in the study.

Footnotes

Authorship Contributions

Concept: N.K.S., B.U.U., Design: N.K.S., B.U.U., Data Collection
or Processing: N.K.S., Analysis or Interpretation: B.U.U.,
Literature Search: N.K.S., B.U.U., Writing: N.K.S., B.U.U.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Steinman MA, Seth Landefeld C, Rosenthal GE, Berthenthal D, Sen S,
Kaboli PJ. Polypharmacy and prescribing quality in older people. Journal
of the American Geriatrics Society. 2006;54:1516-1523.

2. Hajjar ER, Cafiero AC, Hanlon JT. Polypharmacy in elderly patients.
American J Geriatr Pharmacother. 2007;5:345-351.

3. Leger DY, Moreau S, Signol N, et al. Polypharmacy, potentially
inappropriate medications and drug-drug interactions in geriatric
patients with hematologic malignancy: observational single-center study
of 122 patients. J Geriatr Oncol. 2018;9:60-67.

4. Lurlo A, Ubertis A, Artuso S, et al. Comorbidities and polypharmacy
impact on complete cytogenetic response in chronic myeloid leukaemia
elderly patients. Eur J Intern Med. 2014;25:63-66.

5. Klepin HD, Geiger AM, Tooze JA, et al. Geriatric assessment predicts
survival for older adults receiving induction chemotherapy for acute
myelogenous leukemia. Blood. 2013;121:4287-4294.

6. Gnijidic D, Hilmer SN, Blyth FM, et al. Polypharmacy cutoff and outcomes:
five or more medicines were used to identify community-dwelling older
men at risk of different adverse outcomes. J Clin Epidemiol. 2012;65:989-
995.

7. Maher RL, Hanlon J, Hajjar ER. Clinical consequences of polypharmacy in
elderly. Expert Opin Drug Saf. 2014;13:57-65.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sokol K, Knudsen J, Li MM. Polypharmacy in older oncology patients and
the need for an interdisciplinary approach to side-effect management. J
Clin Pharm Ther. 2007;32:169-175.

Flood KL, Carroll MB, Le CV, Brown CJ. Polypharmacy in hospitalized older
adult cancer patients: experience from a prospective, observational study
of an oncology-acute care for elders unit. Am J Geriatr Pharmacother.
2009;7:151-158.

Mortazavi SS, Shati M, Keshtkar A, Malakouti SK, Bazargan M, Assari S.
Defining polypharmacy in the elderly: a systematic review protocol. BMJ
open. 2016;6:010989.

O’mahony D, Cherubini A, Guiteras AR, et al. STOPP/START criteria for
potentially inappropriate prescribing in older people: version 3. Eur
Geriatr Med. 2023;14:625-632.

Panel AGSBCUE. American Geriatrics Society 2023 updated AGS Beers
Criteria® for potentially inappropriate medication use in older adults. J
Am Geriatr Soc. 2023;71:2052-2081.

Bahat G, llhan B, Erdogan T, et al. Turkish inappropriate medication use in
the elderly (TIME) criteria to improve prescribing in older adults: TIME-
to-STOP/TIME-to-START. Eur Geriatr Med. 2020;11:491-498.

Ma Z, Xu M, Fu M, et al. Association of potentially inappropriate
medications with prognosis among older patients with non-small cell
lung cancer. BMC Geriatr. 2024;24:550.

Machado TR, De Padua CA, De Miranda Drummond PL, et al. Factors
associated with potentially inappropriate medications in elderly with
multiple myeloma. J Oncol Pharm Pract. 2024;30:873-879.

Vonbach P, Dubied A, Krdhenbihl S, Beer JH. Evaluation of frequently
used drug interaction screening programs. Pharm World Sci.
2008;30:367-374.

Abarca J, Colon LR, Wang VS, Malone DC, Murphy JE, Armstrong EP.
Evaluation of the performance of drug-drug interaction screening
software in community and hospital pharmacies. ] Manag Care Pharm.
2006;12:383-389.

Kheshti R, Aalipour M, Namazi S. A comparison of five common
drug—drug interaction software programs regarding accuracy and
comprehensiveness. J Res Pharm Pract. 2016;5:257-263.

Cascorbi |. Drug interactions-principles, examples and clinical

consequences. Dtsch Arztebl Int. 2012;109:546-555.

Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polypharmacy?
A systematic review of definitions. BMC Geriatr. 2017;17:230.

Lexicomp Online. 2020 2021. Available from: https://online.lexi.com/
Ico/action/login

Valderas JM, Starfield B, Sibbald B, Salisbury C, Roland M. Defining
comorbidity: implications for understanding health and health services.
Ann Fam Med. 2009;7:357-363.

Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness
in the aged: the index of ADL: a standardized measure of biological and
psychosocial function. Jama. 1963;185:914-919.

SmithA,Howell D, PatmoreR,JackA,RomanE.Incidence of haematological
malignancy by sub-type: a report from the Haematological Malignancy
Research Network. Br J Cancer. 2011;105:1684-1692.

Prithviraj GK, Koroukian S, Margevicius S, Berger NA, Bagai R, Owusu C.
Patient characteristics associated with polypharmacy and inappropriate
prescribing of medications among older adults with cancer. J Geriatr
Oncol. 2012;3:228-237.

Nucci M, Anaissie EJ. Prevention of infections in patients with
hematological malignancies. Neoplastic Diseases of the Blood.
2017:1047-1062.

Niscola P, Tendas A, Scaramucci L, Giovannini M, De Sanctis. Pain in blood
cancers. Indian J Palliat Care. 2011;17:175-183.

Nightingale G, Hajjar E, Swartz K, Andrel-Sendecki J, Chapman A.
Evaluation of a pharmacist-led medication assessment used to identify
prevalence of and associations with polypharmacy and potentially
inappropriate medication use among ambulatory senior adults with
cancer. J Clin Oncol. 2015;33:1453-1459.

95



96

Acta Haematol Oncol Turc 2024;57(3):89-96

Kayahan Satig and Uncu Ulu. Drug-related Problems in Elderly Patients with Hematologic Malignancies

29.

30.

31.

32.

Finucane C, O'connell MD, Fan CW, et al. Age-related normative changes
in phasic orthostatic blood pressure in a large population study: findings
from The lIrish Longitudinal Study on Ageing (TILDA). Circulation.
2014;130:1780-1789.

Kohutek F, Katrlik J, Bystricky B. Hypotension as a symptom of autonomic
neuropathy in patients with advanced malignancies. Biomed Pap Med
Fac Univ Palacky Olomouc Czech Repub. 2019;163:331-334.

Castel M, Despas F, Modesto A, et al. Effets indésirables cardiaques des
chimiothérapies. Presse Med. 2013;42:26-39.

Beckett NS, Peters R, Fletcher AE, et al. Treatment of hypertension in
patients 80 years of age or older. N Engl J Med. 2008;358:1887-1898.

33.

34.

35.

36.

Jaynes M, Kumar AB. The risks of long-term use of proton pump inhibitors:
a critical review. Ther Adv Drug Saf. 2018;10:2042098618809927.

Heidelbaugh JJ. Proton pump inhibitors and risk of vitamin and mineral
deficiency: evidence and clinical implications. Ther Adv Drug Safety.
2013;4:125-133.

Nisha Y, Dubashi B, Bobby Z, et al. Cytotoxic chemotherapy is associated
with decreased bone mineral density in postmenopausal women with
early and locally advanced breast cancer. Arch Osteoporos. 2023;18:41.
Sturgeon KM, Mathis KM, Rogers CJ, Schmitz KH, Waning DL. Cancer-

and chemotherapy-induced musculoskeletal degradation. JBMR Plus.
2019;3:10187.



