Farmacia Hospitalaria
ISSN: 1130-6343

ISSN: 2171-8695
36 5 9 Grupo Aula Médica

Observational study of drug-drug
interactions in oncological inpatients

Diaz-Carrasco, Maria Sacramento; Almanchel-Rivadeneyra, Miguel; Tomas-Luiz, Aina; Pelegrin-
Montesinos, Sandra; Ramirez-Roig, Cristina; Fernandez-Avila, Juan José

Observational study of drug-drug interactions in oncological inpatients

Farmacia Hospitalaria, vol. 42, no. 1, 2018

Grupo Aula Médica

Available in: http://www.redalyc.org/articulo.oa?id=365962298003

DOI: 10.7399/fh.10857

%r@&&\yc.djg PDF generated from XML JATS4R by Redalyc

Project academic non-profit, developed under the open access initiative



http://www.redalyc.org/articulo.oa?id=365962298003
http://doi.org/

Farmacia Hospitalaria, vol. 42, no. 1,
2018

Grupo Aula Médica

Received: 27 July 2017
Accepted: 08 September 2017

DOI: 10.7399/th.10857

CCBY-NC-ND

ORIGINALS

Observational study of drug-drug

interactions in oncological inpatients

/4 /4 *
Maria Sacramento Diaz-Carrasco '
Hospital Clinico Universitario Virgen de la Arrixaca, Spain

Miguel Almanchel-Rivadeneyra '

Hospital Clinico Universitario Virgen de la Arrixaca, Spain
Aina Tomas-Luiz '

Hospital Clinico Universitario Virgen de la Arrixaca, Spain

Sandra Pelegrin-Montesinos >
Universidad de Murcia, Spain

Cristina Ramirez-Roig '
Hospital Clinico Universitario Virgen de la Arrixaca, Spain

Juan José Ferndndez-Avila !
Hospital Clinico Universitario Virgen de la Arrixaca, Spain

Abstract
Objective: To determine the prevalence of potential clinically relevant drug-drug
interactions in adult oncological inpatients, as well as to describe the most frequent
interactions. A standard database was used.
Method: An observational, transversal, and descriptive study including patients
admitted to the Oncology Service of a reference hospital. All prescriptions were collected

twice a week during a month. They were analysed using Lexicompﬁ database, recording
all interactions classified with a level of risk: C, D or X.
Results: A total of 1 850 drug-drug interactions were detected in 218 treatments.
The prevalence of treatments with at least one clinically relevant interaction was 95%,
being 94.5% for those at level C and 26.1% for levels D and X. The drugs most
commonly involved in the interactions detected were opioid analgesics, antipsychotics
(butyrophenones), benzodiazepines, pyrazolones, glucocorticoids and heparins, whereas
interactions with antineoplastics were minimal, highlighting those related to paclitaxel
and between metamizole and various antineoplastics.
Conclusions: The prevalence of clinically relevant drug-drug interactions rate was
very high, highlighting the high risk percentage of them related to level of risk X.
Due to the frequency of onset and potential severity, highlighted the concomitant use
of central nervous system depressants drugs with risk of respiratory depression, the
risk of onset of anticholinergic symptoms when combining morphine or haloperidol
with butylscopolamine, ipratropium bromide or dexchlorpheniramine and the multiple
interactions involving metamizole.
KEYWORDS: Antineoplastic agent++ Drug interaction++ Adult++ Inpatient++
Oncological.

Resumen
Objetivo: Determinar la prevalencia de potenciales interacciones clinicamente
relevantes en pacientes oncoldgicos adultos ingresados, mediante una base de datos de
uso habitual, asi como describir las interacciones mas frecuentes.
Método: Estudio observacional, transversal, descriptivo, que incluye pacientes
ingresados a cargo del Servicio de Oncologfa de un hospital de referencia. Se recopilaron
todas las prescripciones dos veces por semana durante un periodo de un mes. Se
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analizaron mediante la base de datos Lexicomp@, registrando todas las interacciones
clasificadas con un nivel de riesgo C, D 0 X.

Resultados: Se detectaron un total de 1.850 interacciones farmacoldgicas en 218
tratamientos. La prevalencia de tratamientos con al menos una interaccién clinicamente
relevante fue de un 95%, siendo del 94,5% para las de nivel C y del 26,1% para los
niveles D y X. Los analgésicos opioides, antipsicéticos (butirofenonas), benzodiacepinas,
pirazolonas, glucocorticoides y heparinas fueron los firmacos mds comunmente
involucrados en las interacciones detectadas, mientras que las interacciones con
antineopldsicos fueron minimas, destacando las relacionadas con paclitaxel y entre
metamizol y diversos antineopldsicos.

Conclusiones: La prevalencia de tratamientos con interacciones farmacolégicas
clinicamente relevantes fue muy elevada, destacando el elevado porcentaje de riesgo X.
Por la frecuencia de aparicién y potencial gravedad destacan el uso concomitante de
firmacos depresores del sistema nervioso central con riesgo de depresidn respiratoria,
el riesgo de aparicién de sintomas anticolinérgicos cuando se combinan morfina o
haloperidol con butilescopolamina, bromuro de ipratropio o dexclorfeniramina, asi
como las multiples interacciones que implican al metamizol.

PALABRAS CLAVE: Agentes antineopldsicos, Interacciones farmacoldgicas, Adulto,
Hospitalizado, Oncoldgico.

Introduction

Drug-on-drug interactions (DDI) are becoming increasingly relevant,
due to the growing variety of drugs available and the increased life
expectancy of the general population. There is a higher risk of onset of
adverse effects caused by DDIs, and of decreases or increases in drug
activity caused by interactions, which could compromise or increase the
effectiveness of treatment. It is crucial to identify, prevent, and treat
DDIs, particularly those considered clinically relevant?.

Several studies on DDIs have already been conducted in hospital
settings and in primary care. Among other findings, these studies
have described DDI onset in approximately 40% of patients®>,
DDIs associated with adverse drug reactions (ADRs*) (14%), hospital
admissions for ADRs due to DDIs® (10%), and fatal events associated
with DDIs” (6%).

The risk of DDIs is particularly high in oncological patients
because they receive antineoplastic agents with supportive treatment,
in combination with other drugs to treat comorbidities and cancer-
related syndromes, such as pain and depression8’9. Moreover, they
usually receive drugs with a narrow therapeutic index, and experience
organic deterioration due to the underlying pathology and ageing.
Such deterioration may affect drug metabolism and renal excretion. In
the setting of onco-hematology, many of the effects of DDIs are not
recognized as such, either because they are masked by the symptoms of
the pathology, or because they overlap with the inherent toxicity of the
treatment®.

Studies have investigated the epidemiology of potential DDIs in onco-
hematological patients in diverse clinical settings and have obtained
disparate results'®">. Riechelmann et al. described DDI rates of 27% to
63%, of which 69% to 88% were moderate or severe. The most common
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DDIs involved supportive treatment or treatment for comorbidities!* (12,

Tavakoli et al.”® reported a lower prevalence of DDIs in cancer patients
(31.1%) than in hematologic patients (54.1%), whereas Hadjibabaie et
al.”® found a prevalence of 62.9% in the adult and pediatric hematologic
population.

Previous studies conducted in Spain show that the prevalence
of potential DDIs (32.6%-81.0%) in adult and pediatric onco-
hematological inpatients strongly varies according to the population and

database used'®". The drugs most often involved in DDIs included CNS
depressants, antiemetics, immunosuppressants, and azole antifungals.
The lack of agreement between different databases is an additional
challenge when identifying and evaluating possible DDIs'.

Knowledge and the proper management of drug interactions can
improve the safety and effectiveness of treatments. The studies conducted
in this field have used different methodologies. Therefore, there is a lack
of clear definitions of the incidence of interactions, their severity, and risk
reduction strategiesg. In addition, interaction profiles can vary according
to the standard prescribing practices used in different settings. Therefore,
effective action plans to minimize DDIs can be developed by identifying
the interaction profiles in the work setting. Using a well-known database,
the aim of this study was to determine the prevalence of clinically relevant
potential DDIs in adult oncology inpatients, and to describe the most
common interactions.

Methods

We conducted an observational cross-sectional descriptive study of
potential drug interactions detected during the medical treatment of
oncological inpatients. The study included all treatments received by
adult patients admitted to the Oncology Service in an 860-bed university
clinical hospital.

The study period was 4 weeks (February 15-March 14, 2016).
All medical treatments were recorded twice a week (Monday and
Wednesday), except during holidays, in which case active prescriptions
were recorded the next working day. The number of treatments per day
was initially estimated to be 25 to 30, comprising a total of 200 to 240
treatments for analysis.

E-prescribing software (Silicon) and the electronic medical record
(Selene’) were used to collect demographic and clinical data: age, sex,
patient comorbidities, and tumor location.

The Lexi-Interact /Lexicomp " ((online)) database was used in this
study, as it meets the minimum criteria established by Rodriguez-Terol et
al. It is a publicly accessible international database, which is well-known
to health professionals and has been cited in different studies™.

Each prescribed medication was recorded according to its active
ingredient and subsequently evaluated. If a drug contained 2 or more



Maria Sacramento Diaz-Carrasco, et al. Observational study of drug-drug interactions in oncological inpatients

active ingredients, each active ingredient was separately evaluated. The
anatomical-therapeutic-chemical (ATC) classification of drugs was used
to classify active ingredients, including the chemical subgroup, into
therapeutic groups.

We recorded the total number of drugs prescribed for each treatment,
disaggregating the number of antineoplastic and non-antineoplastic
drugs. Antineoplastic agents or drugs were defined as those used for the
treatment of malignant cancer, regardless of its mechanism of action.

In line with the methodology previously described by Smithburger

121 | 16,17

et al.= and adapted by Ferndndez de Palencia et al."®"’, all patients

in the census were considered to be new patients for each day of the

study. All prescription lines were checked in the Lexicomp database
and all drug interactions detected were recorded in pairs, indicating the
degree of severity and level of evidence assigned by the database, the
mechanism of interaction, the description of the potential effect, and
whether the interacting drug pair were both antineoplastic agents, an
antineoplastic with other medication, or both were general medications.
Any active ingredients not included in the database were excluded from
the descriptive analysis.

All potential interactions classified by the database with a level of risk
C,D, or X were considered clinically relevant, regardless of their degree of
severity and level of evidence or documentation (Table 1)'’. The degree
of severity and level of evidence or documentation refers to each pair of
interacting drugs studied individually.
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Table 1

Levels of evidence, severlty, and r1sk deﬁned in Lex1comp

. Mmor The eHecTs c:f mIer-::u:non w:::uld be conmdered Toler-:::ble |n
most cases and need no medical intervention.

* Moderate: The effects of interaction may need medical interventions.

* Major: The effects of interaction may result in death, hospitaliza-
fion, permanent injury or 1|1erc:peuhc fmlure

...Relicbiity Rating:
« Excellent: Documented in mulfiple wellcontrolled |nveshguhons

|eg, randomized controlled trials [RCTs). Contradictory evidence is
anecdotal or nonexistent.

* Good: Documented in at least cne wellcontrolled investigation [eq,
RCT) or a plausible interaction with significant supporting evidence
from non-RCTs. Evidence of an interaction greatly outweighs evi-
dence of no interaction.

* Fair: Plausible interaction based on the known pharmacology of
the agents, meeting one of the following criteria:

— Mot formally studied but reported in ene or more of: case studies/
series; refrospective reviews; pilot investigations with low sample
size or confrol of extranecus variables; safety monitoring data;
drug labeling; other similar, scientifically nondefinitive sources.

— Studied /decumented but only described in drug lakeling.

— Plausible interaction where studies or cases have yielded incon-
sistent results.

— Predicted interaction based on known PE/PD properties and/or
animal /in vitro data.

* Poor: Potential interaction meeting one or more of the following
criteria:
— A single case report with questionable mechanistic basis.
— Theoretical without sound mechanistic or clinical support.
— Evidence of no interaction greatly outweighs evidence suppaor-
ting an interacticn.

. Risk Rating:
* C: Monitor Therap}f The benefits of concomifant use of these two
medications vsvally cutweigh the risks. An appropriate monitoring
plan should be implemented to identify potential negative effects.
Dosage adjustments of one or both agents may be needad in a

minarity of patients.

* D: Consider Therapy Modification. A patientspecific assessment
must be conducted to determine whether the benefits of concomitant
therapy oubweigh the risks. Specific actions must be taken in order
to realize the benefits and/or minimize the toxicity resulting from
concomitant use of the agents. These actions may include aggressive
monitoring, empiric dosage changes, choosing alternative agents.

* X: Avoid combination. The risks associated with concomitant use
of these agents usually outweigh the benefits. These agents are
generally considered contraindicated.

A descriptive analysis was conducted of the demographic and clinical
data, the drugs most commonly prescribed in the analyzed treatments,



Maria Sacramento Diaz-Carrasco, et al. Observational study of drug-drug interactions in oncological inpatients

and the 20 most prevalent drug interactions detected by the database.
The analysis was conducted using the SPSS 20.0 software package for

Windows. Continuous variables and variables that showed a normal
distribution after applying the Kolmogorov-Smirnov test are expressed
as mean and standard deviation. Variables that did not show a normal
distribution are expressed as median and interquartile range (25th
percentile-75th percentile). Qualitative variables are expressed as absolute
frequency and relative frequency in percentages.

The epidemiological characteristics of drug interactions were analyzed
by determining the prevalence of treatments that involved some type of
interaction (total and by level of risk):

Results

We analyzed 218 medical treatments, each of which was considered as
a patient, whose main characteristics were: 61.5% males, mean age of
63.4 £ 14.6 years; Most of the patients were pluripatoldgicos, being the
most prevalent comorbidity hypertension, presenting in a 35.3% of the
cases, followed by diabetes mellitus type II in 26.1% and dyslipidemia in
20.2%. The most frequent tumour location was lung (21.1%), followed
by colorectal (14.6%) and breast (9.2%).

The median number of drugs tested per treatment was 9 (6-12). A total
0f 2069 drugs were prescribed, of which 27 were antineoplastics. In total,
84.9% of the treatments were composed of 5 or more drugs. Table 2 shows
the 20 most commonly prescribed drugs (71.2% of the total).
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Table 2

The 20 drugs most commonly prescribed to cancer patients.

Active ingedient N  Percentage  Afccode
i
PARACETAMOL 162 7.83 NO2BE
MORPHINE 136 6.57 NOZAA
EXOXAPARIN 132 6.38 BOTAB
LORAZEPAM 112 5.41 NOSBA
MAGNESIUM METAMIZOL 108 5.22 NO2EB
DEXAMETHASONE 107 5.7 HO2AB
HALOPERIDOL 88 4.25 NO5AD
METOCLOPRAMIDE 87 4.21 AO3FA
MIDAZOLAM 50 2.42 NOS5CD
INSULIN GLULISINE 49 2.37 ATOAB
INSULIN GLARGINE 40 1.93 AT0AE
LACTULOSE 33 1.59 AOSAD
LEVOFLOXACIN 31 1.49 JOTMA
IPRATROPIUM BROMIDE 31 1.49 ROTAX
METHYLPREDNISOLONE 29 1.40 DO7AA
PIPERACILLIN AND TAZOBACTAM | 27 1.30 JOICR
NYSTATIN 24 1.16 AO1AB
AMLODIPINE 24 1.16 COBCA
BUTYLSCOPOLAMINE BROMIDE 23 Tl AO3BB

The most commonly used antineoplastic drugs were fluorouracil (n

= 5) and etoposide (n = 4), followed by carboplatin (n = 3) and

cisplatin (n = 2); other antineoplastic agents were prescribed once each
during the study period: docetaxel, paclitaxel, gemcitabine, methotrexate,
bevacizumab, cetuximab, and exemestane.

Of the 218 medical treatments analyzed, only 11 (5.0%) did not
involve DDIs. Of the remaining 207 treatments, there were 1850
potential DDIs, which were grouped into 378 drug pairs. The median
number of DDIs per treatment relative to the total was 6 (3-12). Of all
DDIs detected, 1675 were classified as level of risk C (90.5%), 95 as level
D (5.1%) and 80 as level X (4.3%).

Table 3 shows the 20 pairs of DDIs most commonly detected in
relation to the total (37.2%). They are shown in descending order of onset
frequency, percentage, level of risk, degree of severity, level of evidence,
the mechanism of action, and the description of the potential effect.
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Table 3
The most commonly detected pharmacological interactions.
Risk, severity, and reliability rating, Descrlptlon and mechamsm

DOl Pair Risk Severity  Relioblity Frequency % Machonism Dascription
Encxaparin-Magnesivm Metamizol C 2 2 70 3.3 2 Increased anticoagulant e-f'Fed
: X Increased deprassive effect of opioids on
HaloperidokMorphine C 2 2 6% 3.7 1 the CINS
Increased depressive effect of opioids on
Lorazepam-forphine C 2 3 62 3.3 2 the CMS
De' xumie;t?sunehbgnasium C 2 2 59 3.2 1 Increasad risk of gastraintestinal ulcers
" Increased depressive effect of opicids on
Midazalam-Marphine C 2 3 49 2.6 2 the CNS
¢ : : Increasad haloperidel adverse,/toxic effects;
HaloperidolMagnesium Metamizel C 2 2 38 2.1 0 drowsiness, confusion
Increased risk of neuroleptic malignant
Haloperidol-Meloclopramide X 3 2 34 1.8 < syndrome and extrapyramidal reactions
Insulin Glargine-Insulin Glulisine C 2 2 a3 1.8 2 Increased risk of hypeglycemia
Increased adverse ftoxic effect of other CHS
HaleperidelMidazalam C 2 3 33 1.8 2 depressants
Increased adverse ftoxic affect of other CHS
HalopetidoHorazepam c 2 3 33 1.8 2 decinin
Daxamethasone-nsulin Glulisine C 2 2 az 1.7 0 Dacreased antidiabatic effect
Dexametascna-nsulin Glargine C 2 2 27 1.5 (4] Decreased antidiabefic effect
MorphineButylscopolamine c 2 2 24 13 1 Increased depressive affect of opicids on
Bromide the CHS
) Increased risk of anticholinergic syndrome
Hiop Gofb e poankos c 2 3 21 11 2 Increased adverse/toxic effect of other CNS
deprassants
Increased adverse/toxic effect of other CHS
lerazepam-Midazalam = 2 2 19 1.0 2 dapensicas
Midazolam-Butylscopolamine c 2 3 1o 10 2 Increased adverse /toxic effect of other CHS
Bromida depressants
Ipratropium Bromide-Morphine 2 2 18 1.0 2 Increased adverse toxic effect of opicids
Increased depressive effect of opioids on
Fenta nyl—Morphma c 3 2 14 0.9 2 the CHS
. Increased depressive effect of opicids on
DexchlorpheniramineMorphine C 2 2 14 0% 2 the CMS
Halcpeudai-lpmrmplum Bromide X 3 2 16 0.7 2 Increased risk of anfichclinergic syndrome

Severity Rating: 1: Mild; 2: Moderate; 3: Severe
Reliability Rating: 1: Poor; 2: Fair; 3: Good; 4: Excellent
Mechanism of action: 0: Unknown; 1: Pharmacokinetic; 2: Pharmacodynamic; 3: Pharmacokinetic and Pharmacodynamic.

The drugs most commonly involved in DDIs were opioid
analgesics, antipsychotics (especially butyrophenones), benzodiazepines,
pyrazolones, followed by glucocorticoids and heparins.

Of the 1850 DDIs detected, only 10 DDIs involved antineoplastics,
and only 1 DDI involved a pair of antineoplastics (paclitaxel and
carboplatin) (see Table 4). Paclitaxel was the drug most commonly
associated with interactions with non-antineoplastic drugs, specifically
with nebivolol, atorvastatin, and doxazosin.
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Table 4

The most common pharmacological interactions involving an antineoplastic
agent. Risk, severity, and rehablhty ratings. Descr1pt1on and mechanism.

pry. & e -

IwPa'l Risk Sevarty lhm'r anum Phchmw Description
--------------- B rm————"—" ) Di|:-wone“l-na~;' increase the Géi-\.r:a:se/lnmc effects of
ﬂ;ﬁ:‘::ggl ghesium X 3 3 1 2 myalosuppressive agents. In particular, it may increase
the risk of agranulocytosis and pancytopenia
D I : Dipyrona may increasa the adverse,/loxic effects of
M.m:;d eI X 3 3 1 2 myelosuppressive agenls. In particular, it may increase
the risk of agranulecylosis and pancytopenia.
. Dipyrone may increase the adverse/loxic effects of
G-&mtnlllgg\‘l agnasum X 3 3 1 2 myehsu,ppmssiva agenls. In palln‘_uh:n, it may increase
the risk of agranulocytosis and pancylopenia
Dipyrone may increase the adverse/toxic effects of
:IE_L::?I"':;G;?L Qnesum X 3 3 1 2 myelosuppressive agents. In particular, it may increase
the risk of agranulocytosis and pancytopenia.
! ; Compounds derived from platinum may enhance the
CaropianRadim B 8 3 ! 3 myalosuppressive effect of taxane derivalives
Pglycoprotein/ABCB inhibilors may increase the
serum concentration of Pglycoprotein/ABCE] sbsirates
PaclitaxelAtorvastatin c 2 3 1 1 and improve distribution of these substrates in specific
cells, tissues or organs where Pglycoprolein is present
in large amounts {e.g. brain, T lymphocytes, teshes, el |
Blood pressure lowering agents may increase the effect
PaclitaxetDoxazosin c 2z 3 ! 2 of hypolensive agents.
: : Bload pressure lowering agents may increass the effect
Paclitaxet Nebivolol c 2 3 1 2 o ol s
: i Fosaprepitant may increase serum concentrations of
Eloposide-Fosaprapitant C 2 4 1 I CYP3AL subsirates
it alrsiols Omberczols c 2 3 ! 0 Prakon pump inhibitors may increase the serum concen-
Pr of metholrexate

Severity Rating: 1: Mild; 2: Moderate; 3: Severe

Reliability Rating: 1: Poor; 2: Fair; 3: Good; 4: Excellent

Mechanism of action: 0: Unknown, 1: Pharmacokinetic; 2: Pharmacodynamic; 3: Pharmacokinetic and Pharmacodynamic.

In addition to the DDIs shown in Table 3 and Table 4,
other relevant DDIs include: Level X: Haloperidol combined with
tiotropium bromide (risk of anticholinergic symptoms) or domperidone
(QT interval prolongation); ipratropium with butylscopolamine
or dexchlorpheniramine (anticholinergic syndrome); linezolid with
morphine (increased morphine toxicity) or metamizole (increased
risk of myelosuppression); metoclopramide with quetiapine (increased
antipsychotic toxicity); and clopidogrel with omeprazole (decreased
effect of clopidogrel).

Level D (among others): Metoclopramide combined with
desvenlafaxine, paroxetine, sertraline, or amitriptyline; haloperidol with
levofloxacin, ondansetron, paroxetine, or zolpidem; metamizole with
aspirin, furosemide, torasemide, or paroxetine.

The main mechanisms of interaction in the 20 most prevalent DDIs
were pharmacodynamic factors (70.0%), followed by pharmacokinetic
factors (15.0%).

Treatments with at least 1 clinically relevant DDI had a prevalence of
95%; of these, 94.5% were level C, 26.1% were level D, and 26.1% were
level X.
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Discussion

This observational study adds to the body of knowledge on the
epidemiology and potential severity of DDIs in oncology inpatients. The
prevalence of DDIs was very high (95% of all interactions, of which 26.1%
were level X interactions).

It is difhcult to compare the results with those of other studies,
because of the different methodologies used and different settings
analyzed. The scientific literature contains studies on DDIs in adult
oncology patients in hospital and outpatient settings. However, the
clinical settings are not comparable and the studies address specific
situations: hospitalized patients who do not receive chemotherapy'?, or

who do receive chemotherapy13 , or who only receive supportive palliative

treatment'’; and outpatients treated with standard chemotherapy“’14 or

treated with oral antineoplastic322’23. In contrast to these studies, the
present study addresses the typical situation of oncological inpatients,
regardless of the reason for their admission to hospital and the treatment
administered.

In addition, different authors have used different methodologies. In
the present study, each new treatment was considered as a different
patient. This methodology was based on that previously described by
Smithburger et al.*! and Fernindez de Palencia et al.'®'”?%, The majority
of other studies on oncology patients used different methodologies, which
analyzed overall treatment and provided DDI data relative to the patients
evaluated.

The database used also had a relevant influence on the results.
Fernandez de Palencia et al. studied the onset of potential interactions
in the same setting and used the same methodology as that of the

present study; however, they used the Micromedex (MMX) and Drug

Interaction Facts (DIF) databases'”. These authors found significant
differences between these databases in the prevalence of DDIs during
treatment: the MMX database showed a prevalence of 81%, whereas the
DIF database showed a prevalence of only 32.6%"". It should be noted

that, for the same population and setting, the Lexicomp& database showed
a prevalence of 95%, which was higher than that previously described.
This prevalence was also higher than that observed in adult hematological

patients (74.1% with MMX; 56.8% with DIF);24 the difference was even
more marked in relation to the pediatric onco-hematological population
(44.7% with MMX; 51.3% with DIF)'®.

Most of the detected DDIs involved supportive drugs and drugs
targeting comorbidities, with little involvement of antineoplastic agents
(<1%). This result was influenced by the study setting, which involved
the low use of antineoplastic agents during patient admission and a
population mainly composed of patients hospitalized for complications
derived from the disease or its treatment, or of patients in the terminal
phase. Nonetheless, a similar trend has been previously described, even
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in active treatment settings“’“. For example, Riechelmann et al.!! found
that approximately 13% of DDIs involved antineoplastic agents vs 87%
with non-antineoplastic agents.

The prescriptions profile matched that previously described for
the same population, with similarities between the most commonly
prescribed drugs and between the number of drugs per treatment (9 in
the present study, 11 in the study by Fernandez de Palencia'”). However,
interaction profiles vary considerably according to the database used: for
example, there was no match whatsoever between the MMX and DIF
databases'.

A comparison of the DDIs detected in this study using the Lexicomp’
database and the studies by Ferndndez de Palencia using the MMX and
DIF databases'” shows that:

- Regarding the most prevalent DDIs, the MMX database had the

highest level of agreement with the Lexicompg database, both of which
describe benzodiazepine interactions with opioids. However, at the time
of this analysis, Lexicomp® classified these DDIs as level C (moderate),
whereas the MMX database classified them as severe. Both databases
consider the association between haloperidol and metoclopramide to be

a DDI, and thus this association is contraindicated in both databases.
The MMX database showed a prevalence of 81%, which is similar to that

observed with Lexicomp. Both databases identified pharmacodynamic
factors as the main mechanism of action underlying the detected DDIs
(63%-70%).

- In contrast, marked differences were found between these databases
and the DIF database in relation to prevalence (32.6%), and there
was little agreement on the most commonly detected DDIs. The DIF
database identified pharmacokinetic factors (48.3%) as the predominant
mechanism of action underlying the DDIs.

- A striking difference between databases was the identification of
several DDIs commonly involving metamizole. Neither the MMX nor
the DIF databases include this drug, which is not marketed in the US.
Its inclusion is relevant because it is widely used in Spain and could
have contributed to the higher prevalence of DDIs detected in the
present study. We draw attention to the DDIs between metamizole and
the antineoplastic agents used during the study. This DDI is classified
as level of risk X because of the increased risk of spinal aplasia and
agranulocytosis; therefore, alternative analgesics should be considered
duringactive treatment.

The following potential DDIs between CNS depressants should
be noted, because of their synergistic effect: the increased risk of
anticholinergic syndrome when using ipratropium or tiotropium with
haloperidol, butylscopolamine or dexchlorpheniramine; the increased
risk of toxicity when using antipsychotics and antidepressants with
metoclopramide; and multiple interactions with metamizole.

Differences were found between the results of the present study and
those of previous studies on the hematological and pediatric population
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(pediatric onco-hematology). Differences were found between the
profiles of the most commonly described DDIs, and between the profiles
of the most commonly prescribed drugs; in particular, there was greater
use of immuno-suppressive agents and azole antifungal agents, which
were the drugs most commonly involved in potential interactions'%%*,

The results of the study further corroborate the difficulty of assessing
DDIs in clinical practice, in terms of their potential severity and their
effects on therapy. The results also confirm the need to use and compare
different databases for decision making,

There was a very high prevalence of treatments with clinically relevant
DDIs. Those with level of risk X (26%) are of particular concern.

Due to their frequency of onset and potential severity, we highlight
the risk of respiratory depression with the concomitant use of CNS
depressants, the risk of onset of anticholinergic symptoms when
combining morphine or haloperidol with butylscopolamine, ipratropium
bromide or dexchlorpheniramine, and multiple interactions involving
metamizole.

Contribution to the scientific literatura

The present study adds to the body of knowledge on the epidemiology
and potential severity of drug-drug interactions in oncology inpatients.
It further corroborates the difficulty of assessing interactions in clinical
practice regarding their potential severity and effects on therapy. The
study also confirms the need to use and compare different databases in
order to improve decision making

References

Amariles P, Giraldo NA, Faus M]. Interacciones medicamentosas:
aproximacion para establecer y evaluar su relevancia clinica. Med Clin.
2007;129(1):27-35.

Reimche L, Forster AJ, van Walraven C. Incidence and contributors to potential
drug-drug interactions in hospitalized patients. J Clin Pharmacol.

2011;51:1043-50.

Loépez Vazquez P, Rodriguez Moreno C, Duran Parrondo C, Tato Herrero
F, Rodriguez Lépez I, Lado Lado FL. Interacciones entre medicamentos
prescritos al alta en un Servicio de Medicina Interna. An Med Interna.
2005;22:69-75.

Ibdnez A, Alcald M, Garcia J, Puche E. Interacciones medicamentosas
en pacientes de un Servicio de Medicina Interna. Farm Hosp.
2008;32(5):293-7.

Iniesta-Navalén C, Urbieta-Sanz E, Gascén-Cdnovas JJ. Andlisis de las
interacciones medicamentosas asociadas a la farmacoterapia domiciliaria
en pacientes ancianos hospitalizados. Rev Clin Esp. 2011;211(7):344-51.

Martin MT, Codina C, Tuset M, Carné X, Nogué¢ S, Ribas J. Problemas

relacionados con la medicacién como causa del ingreso hospitalario. Med

Clin. 2002;118:205-10.



Farmacia Hospitalaria, 2018, 42(1), Jan-Feb, ISSN: 1130-6343 / 2171-8695

Kelly WN. Can the frequency and risks of fatal adverse drug events be
determined? Pharmacotherapy. 2001;21:521-7.

Riechelmann RP, Del Giglio A. Drug interactions in oncology: how common
are they? Ann Oncol. 2009;20:1907-12.

Saylor MS, Smetana RF. Potential for drug-drug interactions in treating
cancerrelated nausea and distress. ] Oncol Pharm Pract. 2011;17(4)403-8.

Riechelmann RP, Zimmermann C, Chin SN, WangL, O’Carroll A, Zarinehbaf
S, et al. Potential drug interactions in cancer patients receiving palliative
care exclusively. J Pain Symptom Manage. 2008;35:535-43.

Riechelmann RP, Tannock IF, Wang L, Saad ED, Taback NA, Krzyzanowska
MK. Potential druginteractions and duplicate prescriptions among cancer

patients. ] Natl Cancer Inst. 2007;99:592-600.
Riechelmann RP, Moreira F, Smaletz O, Saad ED. Potential for drug

interactions in hospitalized cancer patients. Cancer Chemother

Pharmacol. 2005;56: 286-90.

Tavakoli-Ardakani M, Kazemian K, Salamzadeh ], Mehdizadeh M. Potential
of drug interactions among hospitalized cancer patients in a developing
country. Iran J Pharm Res. 2013;12(Suppl.):175-82.

Bayraktar-Ekincioglu A, Demirkan K, Keskin B, Aslantas O, Ozdemir
E. Potential drug interactions and side effects in an outpatient
oncology clinic: a retrospective descriptive study. Eur J Hosp Pharm.
2014;21:216-21.

Hadjibabaie M, Badri S, Ataei S, Moslehi AH, Karimzadeh I, Ghavamzadeh
A. Potential drug-drug interactions at a referral hematology-oncology
ward in Iran: a cross-sectional study. Cancer Chemother Pharmacol.

2013;71:1619-27.

Fernindez de Palencia Espinosa MA, Diaz Carrasco MS, Fuster Soler
JL, Ruiz Merino G, de la Rubia Nieto MA, Espuny Mird A.
Pharmacoepidemiological study of drug-drug interactions in onco-

hematological pediatric patients. Int J Clin Pharm. 2014;36(6):1160-9.

Fernandez de Palencia Espinosa MA, Diaz Carrasco MS, Alonso Romero JL,
de la Rubia Nieto A, Espuny Miré A. Potential drug-drug interactions in
oncological adult inpatients at a Spanish hospital: epidemiology and risk
factors. Int J Clin Pharm. 2015;37:1021-7.

Fernandez de Palencia Espinosa MA, Espuny Miré A, Diaz Carrasco
MS. Consistency among two drug interaction compendia in onco-
haematological inpatients. European Journal of Clinical Pharmacy.
2016;18(2):90-7.

Lexi-Interact” Online (Internet). (Citado 15/06/2016). Disponible en: heep://
www.uptodate.com/crlsql/interact/frameset.jsp.

Rodriguez-Terol A, Caraballo MO, Palma D, Santos-Ramos B, Molina T,
Desongles T, et al. Quality of interaction database management systems.

Farm Hosp. 2009;33(3):134-46.
Smithburger PL, Kane-Gill SL, Seybert AL. Drug-drug interactions in the

medical intensive care unit: an assessment of frequency, severity and the
medications involved. Int J Pharm Pract. 2012;20:402-8.

Voll ML, Yap KD, Terpstra WE, Crul M. Potential drug-drug interactions
between anti-cancer agents and community pharmacy dispensed drugs.

Pharm World Sci. 2010;32:575-80.


http://www.uptodate.com/crlsql/interact/frameset.jsp
http://www.uptodate.com/crlsql/interact/frameset.jsp

Maria Sacramento Diaz-Carrasco, et al. Observational study of drug-drug interactions in oncological inpatients

Van Leeuwen RWF, Brundel DHS, Neef C, Van Gelder T, Mathijssen RHJ,
Burger DM, et al. Prevalence of potential drug-druginteractions in cancer
patients treated with oral anticancer drugs. Br ] Cancer. 2013;108:1071-8.

Ferndndez de Palencia Espinosa MA, Diaz Carrasco MS, Sinchez Salinas A,
de la Rubia Nieto A, Espuny Miré A. Potential drug-drug interactions in
hospitalised haematological patients. ] Oncol Pharm Pract. 2016. DOI:
10.1177/1078155216664201

NOtCS
FundingNo funding,

Author notes

*

Autor para correspondencia. Maria Sacramento Diaz Carrasco
Ctra. Madrid-Cartagena, s/n, 30120, El Palmar, Murcia.
Espana. Correo electrénico: msacramento.diaz@carm.es

Conflict of interest declaration
ConfliNo conflict of interests.

of

interests



