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Giris: Ek hastaliga sahip kanser hastalar1 onkolojik tedavilerinin yaninda, diger hastaliklara 6zgii farkli farmakolojik gruplarda diizenli ilag kullanmaktadir.

Bu durum morbidite ve mortalite artisina yol agan potansiyel ilag-ilag etkilesimlerine (PIIE) yol agmaktadir. Calismada amag onkoloji hastalarinda goriilen
PIiE’yi gostermektir.

Yontem: Medikal Onkoloji kliniginde kanser tamli, ilk kez kemoterapi alan ve ilag protokolii degistirilmis 250 hastanin dosyasi incelenmistir. Hastalarmn
kullandig: ilaglar PIIE acismdan Medscape ve Drugs.com online veri tabanlarima ait 2020 yil1 verileriyle incelenmistir. PIiE, klinik 6nem agisindan majér, orta
ve mindr olarak smiflandirilirken, mekanizmasi acisindan ise farmakodinamik ya da farmakokinetik etkilesimler olarak smiflandirilmustir. Sonrasinda
potansiyel olarak major etkilesim gosteren ve QT mesafesini uzatan ilaglar listelenmistir.

Bulgular: Calismada, polifarmasi oran1 yiiksekti. Calismaya dahil edilen hastalarin %55,6’i erkek, %44,4%ii kadin hastalardan olusmaktaydi. PIIE goriilen
hasta say1st Medscape ve Drugs.com’a gore sirastyla; 223 (%85,2);238 (%95,2) idi. Bu etkilesimlerde major etkilesim goriilen hasta sayisi ve oran1 Medscape
ve Drugs.com’a gore sirasiyla 28 (%11,2), 67 (%26,8) idi. Toplam, 99 adet ilag ¢ifti QT araligin1 uzatmaktaydi. Medscape’e gore; 52 (%20,8) hastada 77
adet, Drugs.com’da ise 136 (%54,4) hastada toplam 298 adet QT mesafesini uzatan ilag etkilesim ¢ifti vardi. Ek hastalik sebebiyle kullanilan ilag sayisindaki
artisin PIIE’yi anlamh diizeyde arttirdign goriildii (P<0,05).

Sonug: Calismaya dahil edilen hastalarda goriilen major PIiE oranlari, potansiyel QT mesafesini uzatan ilaglarm kullamm sayilar diger calismalarla
kargilastirildiginda benzerdir. Ancak, 6zellikle bazi PIIE’ye neden olabilecek ilaglarm sik yazildigi recete edildigi ve bu durumun onlenebilir oldugu
gorilmistiir. Bu ilaclar recete edilirken dikkatli davranilmali ve alternatif bir tedaviyle degistirilemedigi durumlarda klinisyen tarafindan yakin takibi
yapilmalidir.

Anahtar Kelimeler: potansiyel ilag-ilag etkilesimleri, medikal onkoloji, uzun QT, polifarmasi

ABSTRACT

Objective: Cancer patients with comorbidities often require multiple pharmacological treatments in addition to their oncological therapies. This situation
can lead to potential drug-drug interactions (PDDIs), increasing morbidity and mortality. The study aims to identify PDDIs in oncology patients.

Method: The records of 250 cancer patients from a Medical Oncology clinic who were either receiving chemotherapy for the first time or had a change in
their drug protocol were reviewed. The medications were analyzed for PDDIs using 2020 data from the Medscape and Drugs.com databases. PDDIs were
classified by clinical significance (major, moderate, minor) and mechanism (pharmacodynamic, pharmacokinetic). Drugs with major interactions and those
prolonging the QT interval were listed.

Results: A high rate of polypharmacy was observed. Of the patients, 55.6% were male, and 44.4% were female. PDDIs were identified in 223 (85.2%) and
238 (95.2%) patients according to Medscape and Drugs.com, respectively. Major interactions were found in 28 (11.2%) and 67 (26.8%) patients, respectively.
A total of 99 drug pairs prolonged the QT interval. According to Medscape, 77 interactions were seen in 52 (20.8%) patients, while Drugs.com identified
298 interactions in 136 (54.4%) patients. An increase in the number of medications for comorbidities significantly raised the PDDI risk (P<0.05).

Conclusion: The rate of major PDDIs and the number of QT-prolonging drugs in this study are comparable to other studies. However, certain frequently
prescribed drugs pose preventable risks. Caution is needed when prescribing these medications, and close monitoring by clinicians is advised when
alternatives are unavailable.
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INTRODUCTION

Potential drug-drug interactions (PDDIs), which occur when interacting
medications are administered to a patient concurrently, are preventable
conditions associated with serious and potentially fatal side effects (1).

One of the most vulnerable patient groups to PDDIs is oncology
patients. Chemotherapy drugs often have a narrow therapeutic index. When
drug-drug interactions (DDlIs) are introduced into an already challenging
treatment course due to severe adverse reactions, it can cause significant
complications. Considering that oncology patients often use numerous
medications in addition to chemotherapy, PDDIs can potentially lead to a
greater increase in morbidity and mortality in this population (2-4).

Studies investigating medications prescribed to oncology patients in
various countries have shown varying rates of at least one PDDIs present in
patient medications (27-58%). While there is no specific standard for
evaluating the significance of these interactions, most are considered
clinically important (2,5,6). In fact, some studies estimate that DDIs are
responsible for death in up to 4% of cancer patients (1,7). These findings
further highlight the importance of PDDIs awareness.

Drug interactions encompass more than just interactions between
medications. There are four main categories: drug-drug interactions, drug-
disease interactions, nutrient-drug interactions, and drug-herbal product
interactions (8).

Drug-drug interactions, a specific type of adverse drug reaction, occur
when one medication alters the effect of another. While some interactions
may lead to a synergistic effect and enhanced therapeutic benefit, others can
result in toxicity or unwanted side effects. These undesirable effects can
range from treatment failure and increased adverse events to severe drug
reactions and even mortality (9). There are three main mechanisms by
which drug-drug interactions can occur: pharmaceutical, pharmacokinetic,
and pharmacodynamic (10).

Pharmaceutical interactions, also known as incompatibilities, occur
when medications are physically mixed together during administration,
particularly in parenteral (injectable) therapies. This can lead to
precipitation or inactivation of one or both drugs (11).

Pharmacokinetic drug interactions occur at the levels of absorption,
distribution, metabolism, and excretion of the target drug. The effect of the
interacting drug may vary in parallel with its plasma concentration and
occurs within the body (12).

Pharmacodynamic interactions refer to the effects of drugs on each
other's pharmacological actions. These interactions occur at the organ and
receptor levels, and the concentration of the drugs themselves remains
unchanged (12).

The most common clinical results of DDI are Serotonin Syndrome and
long QT interval. Serotonin syndrome is a drug reaction caused by a
pharmacological interaction that occurs when drugs that increase serotonin
levels are taken together (13). Long QT syndrome, on the other hand, is a
risk factor for fatal ventricular arrhythmias. It is often observed with
syncope and sudden cardiac deaths. Torsades de pointes type arrhythmias
are most commonly caused by long QT interval (14).

While we anticipate that proactive identification of potential PDDIs
can reduce mortality and morbidity, it is important to acknowledge that
not every PDDI is clinically significant. Studies suggest that only a
portion of PDDIs are clinically relevant and necessitate intervention (15).
In other words, when a PDDI is detected, close patient monitoring may be
sufficient without necessarily discontinuing treatment.

The primary objective of this study is to enhance physician awareness
of drug-drug interactions. The secondary objective is to determine the
prevalence of potential drug-drug interactions within the oncology
department of our hospital. Based on existing research on drug
interactions conducted worldwide and within our country, the study will
evaluate the PDDIs status in oncology patients. Ultimately, it aims to
contribute to the identification of PDDIs in oncology and raise awareness
about drug interactions in this patient population.

MATERIALS AND METHODS

This retrospective, descriptive study was conducted in collaboration
with the Department of Medical Oncology and the Department of Medical
Pharmacology at ... University Faculty of Medicine and approval for the
study was granted by the Gazi University Clinical Research Ethics
Committee on August 19, 2020 (decision number: 25901600-604.01.01-
19).

The study population comprised patient files from the Medical
Oncology outpatient clinic at ... University Faculty of Medicine Hospital
during the first three months of 2020.

Assuming a 20% frequency, a 5% deviation value, and a design effect
(DEFF) of 1, the sample size was calculated using the unknown
population size formula (n = t"2 * p * (1-p) / d*2) with a 95% confidence
level (0.=0.05). This calculation yielded a sample size of 246. To ensure
adequate representation, 250 patient files were reviewed.

Patient files included in the study met the following criteria: First-time
chemotherapy recipients, experiencing a change in their drug regimen.

Demographic information, cancer type, medications used, and any
additional diagnoses were obtained from the patient files. Medications
were categorized into four groups: Chemotherapy drugs, premedication
therapy drugs, other drugs registered with the Anatomical Therapeutic
Chemical Classification System (ATC), herbal medicinal products and
herbal teas.

Two online databases, Medscape and Drugs.com, were chosen for
potential drug interaction evaluation due to their accessibility and
potential for capturing a wider range of interactions reported in the
literature and the datasets utilized in this analysis were extracted from
these two databases, those pertaining to the calendar year 2020 (16,17).
Medscape was selected based on its demonstrated ability to reflect
clinically relevant drug interactions (18), while Drugs.com was chosen for
its high sensitivity (19).

Potential drug interactions were classified according to their clinical
significance (major, moderate, minor) and mechanism (pharmacokinetic
or pharmacodynamic). Interactions were assessed within and between
medication categories. Drugs with the potential for major interactions and
long QT interval were then identified.
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Patient files were reviewed again to assess the documented clinical
impact of any major interactions. However, the file review did not yield
sufficient information to evaluate clinically significant PDDlIs.

Statistical Analysis

Descriptive statistics were used to describe patient demographics,
cancer types, additional diseases, number of medications, and
characteristics of drug interactions. The relationship between cancer types
and total drug interactions was evaluated statistically using Jamovi, a
statistical software package. The Kruskal-Wallis test was employed to
analyze the non-normally distributed data on the total number of
interactions identified on both Medscape and Drugs.com across groups with
more than three categories, considering the number of additional diseases
and total medications used by patients. Jamovi was also used for this
analysis.

RESULTS

A retrospective analysis was conducted on the medical records of 250
patients. The sample population consisted of 55.6% males and 44.4%
females (Table 1).  Comorbidities including diabetes mellitus,
hypertension, and coronary artery disease were present in a subset of
patients, with varying prevalence rates (Table 1). The most prevalent
primary cancer diagnoses among men were lung cancer (30.2%, n=42),
followed by gastrointestinal cancer (21.6%, n=30), and pancreatic cancer
(8.6%, n=12). In women, the most common primary cancer diagnoses were
breast cancer (35.1%, n=39), followed by gastrointestinal cancer (15.3%,
n=17), and lung cancer (11.7%, n=13). The average number of medications
used per patient was 9.22 + 3. Based on medication use, patients were
categorized into three groups: those using 5 or fewer medications (9.2%,
n=23), those using 6-10 medications (57.2%, n=143), and those using 11 or
more medications (33.6%, n=84). Due to the low prevalence (6 patients),
data on herbal medication use was excluded from the analysis. (Table 1)

Inconsistencies were observed between the utilized databases regarding
the clinical significance (major, moderate, minor) of potential drug
interactions. To assess these discrepancies, evaluations of potential
moderate and major interactions were compared. Interactions designated as
major in one database but undetected (even at a minor level) in the other
database were documented numerically. This analysis identified a total of
916 discrepancies between the databases in terms of clinical significance
(mean difference = 3.66 interactions per patient).

An analysis using the Medscape database revealed that 85.2% (n=223)
of patients had at least one PDDIs. Among these patients, 11.2% (n=28)
had at least major PDDIs. Ten of these major PDDIs were pharmacokinetic
interactions, while the remaining 27 were pharmacodynamic interactions.
The Medscape database identified major PDDIs in 12 patients with lung
cancer, 9 with breast cancer, 3 with gastrointestinal cancer, and none with
pancreatic cancer. Notably, 13 patients with other cancer diagnoses also
exhibited major PDDIs.

An analysis of the Drugs.com database revealed a high prevalence of
PDDIs in the study population. PDDIs were observed in 95.2% (n=238) of
patients. Among these, 26.8% (n=67) were classified as major PDDIs.

Of the major PDDIs, the majority (92%) were pharmacodynamic
interactions, with only 7 classified as pharmacokinetic interactions.

Table 1. General Information About Gender, Comorbidities, Drug use,
Comorbidities and Herbal Product use of Patients

n=250 Total Number Incidence Percentage
Gender Male 139 55.6%
Woman 111 44.4%
Age Mean Median Min Max
60,1 61,0 23 90
Additional
types of DM 40 16.0%
di
HT 102 40.8%
CAD 55 22.0%
Number of Total Incidence
Comorbidities Number Percentage
0 124 49.6%
1 63 25.2%
2 55 22.0%
3 8 3.2%
Total Incidence
Types of Cancer Number Percentage
Lung 55 22.0%
Gastrointestin 2 16.8%
al system
Breast 39 15.6%
Pancreas 18 7.2%
Other 9% 38.4%
Information on Average +
the Number of Median SEg Min Max
Drugs Used
9 9,22 1 18
Use of Herbal
Medicinal Number of Total Incidence
Product or Drugs Used Number Percentage
Herbal Tea
0 244 97.6%
1 5 2.0%
2 1 0.4%

Min: Minimum, Max: Maximum, DM: Diabetes Mellitus, HT: Hypertension, CAD:
Coronary Artery Disease, SE: Standard Error
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The analysis of major PDDIs by cancer type revealed no statistically
significant difference (p>0.05) between cancer types and the overall
frequency of PDDIs. Specifically, major PDDIs were identified in patients
with gastrointestinal cancer (n=24), lung cancer (n=21), pancreatic cancer
(n=13), breast cancer (n=12), and other unspecified cancers (n=29). (Table
2), (Figure 1)

This analysis revealed a positive correlation between the number of
medications and the incidence of PDDlIs. Patients prescribed eleven or more
medications exhibited a significantly higher prevalence of major PDDIs
compared to those taking fewer medications (p < 0.05). Similarly, a
statistically significant association (p < 0.05) was observed between the
increasing number of co-morbidities and the overall number of PDDIs
identified in both databases.

Furthermore, an analysis of drug class interactions across both databases
highlighted a propensity for PDDIs to occur between chemotherapeutic
agents and premedication drugs, as well as between premedication drugs
and other medications used concomitantly (Table 3)

This study investigated the prevalence of potential drug-drug
interactions (PDDIs) within a large patient cohort. Folinic acid and 5-
fluorouracil (5FU) emerged as the most frequently encountered PDDI,

identified in 27 patients. This interaction, however, was considered
therapeutically desirable. Granisetron-tramadol (n=8) and granisetron-
escitalopram (n=6) pairs represented the subsequent most frequent
potential interactions. Notably, granisetron, dexamethasone, tramadol,
acetylsalicylic acid, escitalopram, moxifloxacin, and amiodarone were
identified as the medications most commonly involved in major PDDIs.

Furthermore, an analysis was conducted to evaluate drugs known to
long QT interval. Medscape data revealed that the granisetron-5FU
combination was the most prevalent PDDI associated with long QT
interval, affecting 20.8% (n=52) of patients. Drugs.com data indicated a
similar trend, with this PDDI identified in 54.4% (n=298) of patients.
Additionally, granisetron, famotidine, oxaliplatin, and doxorubicin were
identified as frequently co-prescribed medications. Among these potential
interactions, granisetron-oxaliplatin  (n=42), granisetron-famotidine
(n=36), oxaliplatin-5FU (n=26), and granisetron-doxorubicin (n=23)
pairs were the most frequently observed.

Electrolyte imbalances were investigated as another potential PDDIs
category. Medscape data revealed a prevalence of 10.4% (n=26 patients,
average value 0.22) and Drugs.com data indicated a prevalence of 74.8%
(n=187 patients, average value 1.90). (Table 4)

Table 2. Total Number and Rates of PDDIs Seen in Databases and Number and Proportions of Patients Seen
Number of PDDIs with Patients Number of PDDIs
Medscape Drugs.com
Database Database Medscape Database Drugs.com Database
Total PDDIs 223 (85.2%) 238 (95.2%) 1068 1735
28 (11.2%) 67 (26.8%) 37 FC 10 99 FC7
Major PDDIs (3.46%) (5.70%)
FD 27 FD 92
193 (87.2%) 235 (94.0%) 690 FC 386 1370 FC 428
Moderate PDDIs (64.60%) (78.96%)
FD 304 FD 942
X 144 (57.6%) 135 (54.0%) 341 266
Minor PDDIs
(31.92%) (15.33%)
PDDIs: Potential Drug Drug Interactions, FC: Pharmacokinetic interaction, FD: Pharmacodynamic interaction
types of cancer
2
lung i
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Number of Cancer Types and the Number of Major PDDIs Seen in Cancer Types

Figure 1. Distribution of Major Interactions in Databases by Cancer Types

(M: Medscape,, D: Drugs.com. The horizontal gray bars show the number of cancer species, and the red lines above it give the number of major PDDIs.)
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Table 3. Number of Patients with PDDIs and Distribution of Total Major PDDIs According to Databases

Medscape Drugs.com
Number and Number and Total number of
u
percentage of Total number of ercentage of major PDDIs
people with major PDDIs P . &
PDDIs people with PDDIs
PDDIs among chemotherapeutics
themselves 66 (26.4%) 122 137 (48.8%) 234
PDDIs between chemotherapeutics and
. 130 (52.0%) 159 166 (66.4%) 222
premedication drugs
PDDIs between chemotherapeutics and other
) ) 47 (18.8%) 57 108 (43.2%) 229
ATC-registered drugs used by the patient
PDDIs between premedication drugs 1 (0.4%) 1 2 (0.8%) 2
ATC used by the patient with premedication drugs
i 115 (46.0%) 217 158 (63.2%) 459
PDDIs among other registered drugs

PDDIs: Potential Drug Drug Interactions, ATC: Anatomical Therapeutic Chemical Classification System

Table 4. Drugs and Drug Groups Causing of the Long QT Interval

Drugs that long QT interval Number of occurrences in interaction pairs
Granisetron 26
Antacids (Omeprazole, Lansoprazole, Pantoprazole,Esomeprazole, Famotidin) 23
SSRI, SNRI (Escitalopram, Citalopram, Sertraline, Mirtazapine) 20
COPD Drugs (Formoterol, Albuterol, Budesonide) 18
Diuretics (Hydrochlorothiazide, Furosemide, Indapamide) 12
Hypertension Drugs (Alfuzosin, Nebivolol, Metoprolol) 11
Tramadol 9

DISCUSSION

This study investigated the prevalence of polypharmacy and PDDIs in
the participating patients. We found that a significant proportion of patients
(96.8%) used more than five medications, with 44% exceeding eleven
drugs. The average number of medications used per patient was nine. These
findings align with the existing literature, which reports an average
medication usage of nine in similar patient populations (2,20,21).  The
analysis of PDDIs revealed a high prevalence, with 85% of patients
exhibiting potential interactions in the Medscape database and 95% in the
Drugs.com database.

While the Drugs.com database identified a higher number of PDDISs, it
is essential to consider its broader access to four distinct databases and
larger infrastructure (22). However, some studies suggest that the Medscape
database offers a more clinically relevant representation of interactions
(18). This study is limited in its ability to definitively comment on this
aspect due to the absence of data on actual clinical outcomes related to
PDDls.

The current literature lacks a definitive source for the specific incidence
of PDDIs. However, several studies report similar or even higher rates of
total PDDIs compared to our findings, while others show a lower
prevalence.

Similarly, a cohort study in India involving 126 cancer patients
demonstrated a total PDDIs rate of 97.6%, despite a higher average patient
age and lower medication usage (23). For instance, a study conducted in
Pakistan with 150 breast cancer patients reported a total PDDIs rate of
92%. This discrepancy might be attributed to the patient population being
limited to breast cancer patients and potential variations arising from the
use of different databases (24).

Unlike the present study, a study conducted in India reported a total
PDDIs rate of 47%, while a French study found a rate of 26% (25,26).
These variations might be attributed to differences in the number of
medications used or database discrepancies. Two studies by Leeuwen et
al. investigated PDDIs in cancer patients, identifying them in 46% and
58% of participants, respectively. These studies employed the 'Facts and
Comparisons®: Drug Reference Resource' databases. Notably, the
average number of medications used by patients in our study (7) is higher
compared to the 5 reported in the Leeuwen et al. studies. This difference
in medication usage is likely a contributing factor to the observed
discrepancies in PDDIs rates (2,3).

The current study demonstrated a significant positive correlation
between the number of medications used and total PDDIs. Patients taking
eleven or more medications exhibited a marked increase in major
interactions. Additionally, a rise in the number of co-existing diseases was
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associated with an increase in PDDIs (p <0.05). These findings are
consistent with previous research (23,24,27,28), which similarly reported a
positive association between the number of medications and PDDIs, as well
as an increased PDDIs rate with a higher number of co-morbidities.
Therefore, patients on polypharmacy and with multiple chronic conditions
warrant particular vigilance regarding major drug interactions.

No statistically significant association was observed between cancer
types and PDDIs in the present study. However, Alkan et al. (27) identified
a link between lung cancer and other cancer types in their literature review.
Conversely, Leeuwen et al. (3) reported that breast cancer exhibited a
higher PDDIs rate compared to genitourinary cancers, with the three most
prevalent types being breast, gastrointestinal, and genitourinary cancers.
Interestingly, the current study also identified lung, gastrointestinal, and
breast cancer as the top three types. These discrepancies might be due to
variations in patient population distribution across studies. Consequently, a
thorough evaluation of medications for PDDIs is crucial for all cancer types.

Consistent with existing literature, the present study found a higher
prevalence of pharmacodynamic interactions compared to pharmacokinetic
interactions. Metoclopramide and granisetron were identified as the most
frequently interacting drugs in previous studies regarding PDDIs. While
granisetron emerged as a prominent drug for PDDIs in this study,
metoclopramide was not among the frequently interacting medications.
Similar to the current study, antiemetic agents, proton pump inhibitors,
systemic corticosteroids, and antimetabolites were frequently implicated in
PDDIs (23,29).

Two databases, Medscape and Drugs.com, report varying prevalence of
major PDDIs, with 11.2% and 26.8%, respectively. The most common
major PDDI involves folinic acid and 5-fluorouracil, where careful
monitoring for myelotoxicity, mucositis, and diarrhea is crucial (20).
Additionally, major PDDIs were identified with granisetron, tramadol, and
escitalopram, potentially leading to serotonin syndrome and long QT
interval.

Literature reports on major PDDI prevalence range from 8% to 62.2%
(28,30,31). These variations are attributed to factors such as the database
used, patient demographics, disease profiles, and the number of
medications employed.

Long QT interval, a potential consequence of some PDDIs, can lead to
arrhythmias and even death. The Medscape database identified a potential
for long QT interval in 20.8% of patients, compared to 54.4% in the
Drugs.com database. Common drug classes involved include antiemetics
(granisetron), chemotherapeutic agents (doxorubicin, oxaliplatin), a proton
pump inhibitor (famotidine), and pain relievers (tramadol). Literature
findings (23,31,32) align with the Medscape data for these specific drug
interactions.While the Drugs.com database appears more sensitive in
detecting PDDIs, its real-world clinical impact remains unclear. Further
research is needed to determine which database offers the most practical
utility in daily clinical practice. Across drug groups, the present study
revealed interaction rates that differed from previous findings. The
interaction rate for antineoplastic agents was around 20% in this study,
compared to both databases.

However, Bibi et al. (2021) reported a higher rate of 32%. Similarly,
the ratio of antineoplastic-premedication interactions to all interactions in
this study (20-30%) diverged from Bibi et al.'s finding of 62.9%.
Conversely, the ratio of antineoplastic-other drug interactions to all
interactions was approximately 15% in this study, which is higher than
the 5% reported by Bibi et al. These findings suggest that the current study
might have overlooked interactions between antineoplastic drugs and
other drug types while focusing on PDDIs between antineoplastics and
premedication drugs (24).

A forward-looking intervention study conducted at the Erasmus MC
Cancer Institute identified 120 potentially clinically significant
interactions out of 603 potential interactions detected. Interventions were
implemented for 81 patients (15). If this study had been designed as a
forward-looking intervention study, comparisons with online resources
like Medscape and Drugs.com suggest that interventions or close follow-
up proposals should have been made for 37 and 99 major PDDIs,
respectively.

CONCLUSION

There may be significant discrepancies between online databases.
Therefore, researchers should consult more than one source when
examining drug interactions.

Although our study did not find a clear correlation between the number
of additional diseases and the likelihood of drug interactions, patients with
multiple chronic conditions and those taking several medications
(polypharmacy) showed a higher number of potential interactions. This
suggests that these patients require closer attention during medication
prescription or initiation of chemotherapy.

The type of cancer did not significantly influence the number of drug
interactions. However, when examining interactions between
chemotherapy and pre-medication drugs, it is crucial to consider all
medications, vitamins, herbal products, and nutritional supplements used
by the patient. In our study, herbal medicine use was uncommon.
Nevertheless, it is important to inquire about herbal tea and supplement
use during a chemotherapy patient's medical history (anamnesis).

While the rates of potentially critical drug interactions were lower
compared to some other studies, there were still preventable occurrences.
This is an important consideration when prescribing medication or
starting chemotherapy. Drug groups with a high number of major
interactions include chemotherapeutics (Cisplatin, doxorubicin),
antiemetics (Granisetron, ondansetron), pain medications (Tramadol),
and antidepressants (Escitalopram, citalopram). Special attention should
be paid to these medications, and consultation with the Medical
Pharmacology Department may be necessary.

Despite careful protocols, there is a risk of overlooking missed drug
interactions, particularly those that could lead to serotonin syndrome. This
is especially concerning for the elderly patient population, who often have
multiple chronic conditions, particularly heart-related diseases. Drugs that
potentially prolong QT interval can be particularly dangerous for these
patients. Our study found a high number of interactions with drugs that
extend the QT interval.
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These drugs include granisetron, chemotherapeutics (Oxaliplatin,
doxorubicin), gastric acid regulators (Omeprazole, lansoprazole,
pantoprazole, esomeprazole, famotidine), SSRIs and SNRIs (Escitalopram,
citalopram, sertraline, mirtazapine), COPD medications (Formoterol,
albuterol, budesonide), diuretics (Hydrochlorothiazide, furosemide,
indapamide), antihypertensive drugs (Alfuzosin, nebivolol, metoprolol),
and tramadol medications that prolong QT interval. Clinicians should
exercise particular caution when prescribing these drugs and closely
monitor patients when alternative treatments are unavailable.

A significant limitation of this study is its retrospective nature. We
believe this research lays the groundwork for future prospective, multi-
centered studies with treatment interventions. These studies could involve
a broader patient population (wider universe) and patient follow-up,
ultimately leading to improved patient care in this area.

Limitations of the Study

This study is subject to several limitations inherent to its retrospective
design. Ideally, a prospective study would serve as a preliminary
investigation for a multi-center trial. Such a prospective design would allow
for patient treatment, follow-up, and recruitment from a wider patient
population (broader universe). Due to information deficiencies in the files,
we were unable to collect data on the clinical manifestations of the
identified potential interactions between medications and herbal products
(PDDIs). Additionally, the single-center nature of the study limits our
ability to generalize the findings to a broader population. It is also possible
that patients may have unintentionally omitted reporting herbal medicinal
products, teas, or over-the-counter medications due to forgetfulness or a
reluctance to disclose such information.
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