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Abstract

Background: drug-drug interactions are a frequent cause of adverse drug
reactions, the use of more than 5 drugs is significantly related to serious
interactions. Comorbidities in patients have precipitated the frequency of
polypharmacy, which produces an enhanced incidence of morbidity and mortality,
hospital stay and costs. Materials and methods: 50 records of hospitalized
patients were analyzed in the period from May to July 2019, a search for drug
interactions was carried out with the help of Medscape Drug-Interactions
Checker and the Drugs Interactions Checker. Results: 68% of the records
presented at least one pharmacological interaction, the majority associated with
musculoskeletal pathology and abdominal pain syndrome (45 and 29%,
respectively). On the other hand, 48% of the interactions were related to the use
of non-steroidal anti-inflammatory drugs and the use of opioid pain relievers
combined with sedatives or anesthetics. Conclusions: there is a significant
incidence in drug interactions, most of them related to poor pain management,
however, it is esgential to know the pathophysiology of each patient's disease, and
to understand that the benefit must be greater than the risk when indicating the
best therapy for the patient.
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The most prevalent drug-drug interactions are Drug-drug interactions
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Pain management
Pain is the first cause for seeking medical ad-
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INTRODUCTION

Drug-drug interactions are a common cause of adverse drug reactions, and are
more serious in elderly patients, patients with multiple comorbidities, and pa-
tients subjected to polypharmacy. Multiple pathologies, such as diabetes, sys-
temic arterial hypertension, obesity, heart disease, etc. have forced the use of
multiple drugs for their treatment, increasing the possibility of drug-drug inter-
actions (1).

Pharmacological interactions arise when a drug interacts with another, modify-
ing its pharmacokinetics or pharmacodynamics, thus, a negative or positive ef-
fect may occur with the interaction of the drugs (2). Drug interactions can be
clagsified depending on the mechanism of action of the interaction or based on
its severity. Pharmacokinetic interactions occur when the ADME (absorption, dis-
tribution, enzymatic metabolism, and excretion) of one drug is affected by an-
other drug. Pharmacodynamics are affected when drugs interact on the same
receptor or physiological system, resulting in additive interactions or in antago-
nistic interactions when drugs have opposing effects (3).

The risk classification of drug-drug interactions is established ags A, B, C, D and X.
Risk category "A" without any evidence of drug interaction, category "B" with ev-
idence of interaction, but without clinical relevance, in "A" and "B", no action is
required, therefore the use of drugs is safe; for category “C”, therapy monitoring
is required, as there ig clinically significant drug interaction but with greater ben-
efit than risk. For category “D”, there must be a modification of the therapy, which
may imply dose adjustment, an alternative therapy and intensive control to min-
imize toxicity. In risk category "X', drug combinations should be avoided since
there is a greater risk tha benefit, thus drug combinations are contraindicated
(4).

It has been observed that DDI could bring adverse drug reactions, increase mor-
bidity and mortality, longer hospital stays and enhanced hospital costs. In a mul-
ticenter retrospective observational study, it was identified that up to 30% of pa-
tients in the intensive care units are exposed to DDi's, most frequently observed
in drugs that increase the QT interval, digoxin and NSAIDs (non-steroidal anti-
inflammatory drugs) (5).

In another study carried out in elderly patients, a total of 216 serious or very se-
rious interactions were identified, 48.9% of the patients had the rigk of at least
one serious interaction, patients with more than 4 drugs had a risk for presenting
interactions of 84% (AUC = 0.781, p <0.0001) (6). In México, the Comision Nacional
de Arbitraje Médico (CONAMED) conducted a study of patients with diverse med-
ical complaints finding that 48.5% of them presented moderate interactions and
43% were found to be subjected to serious interactions. 63.9% of them consumed
more than 5 medications. Bezafibrate, pravastatin, captopril, metformin, acetyl-
salicylic acid, diclofenac, insulin and Enalapril were the drugs most involved (2).

In such context, a search for drug-drug interactions was carried out in patients
of the Sociedad Espariola de Beneficencia hospital in Pachuca, Hidalgo, based on
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clinical records in order to determine the incidence of such problem, and to iden-
tify the most common flawed prescriptions.

Materials and methods

A total of 50 clinical files belonging to patients attended at the Sociedad Espariola
de Beneficencia, Pachuca, Hidalgo Hospital were analyzed, disregarding the diag-
nosis. All the clinical files were gathered between May and July of 2019, with the
inclusion criteria of i) patients of both genders, ii) with ages between 14 and 60
years. Clinical files of i) pregnant women and ii) patients with hepatic and renal
damage were excluded.

The clinical files were checked for drug-drug interactions in concomitantly ad-
ministered medication by using the Medscape Drug Interactions Checker(7) and
the Drugs Interactions Checker(8) and all interactions were plotted into Excel
documents to quantify any typify their occurrence.

Results and discussion

Of the 50 clinical files that were analyzed we found 33 (68%) records with at least
one drug-drug interaction and 16 (32%) that did not present any interactions (Fig.
1a). The diagnoses ranged within muscle-skeletal trauma (45%), acute abdomen-
type pathologies (29%), gineco-obstetric phenomena (8%), surgery-related phe-
nomena (6%), infectious diseases (4%) and other scattered phenomena (8%) (Fig.
10). Most (48%) of these interactions were related to non-steroideal anti-inflam-
matory drugs (NSAIDs), followed by analgesic/anesthetic drugs (AA) (29%), and
steroids (16%) (Fig. 1c). In fact, the five most commonly misprescribed drugs were
found to be ketorolac (found in 39% of the files), followed by parecoxib (25%), dex-
amethasone (14%), enoxaparin (11%) and diclofenac (11%) (Fig. 1d).
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Clinical files with DDI Diagnosis
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ENSAIDs mSteroids ®mAnalgesics/Anesthetics ®Other

Figure 1. Description of the drug-drug interactions. The total number of
clinical files that presented at least one drug-drug interaction was
quantified (a), while the diagnostics for their prescriptions was also pon-
dered (b). Moreover, the types of drugs involved in the detected inter-
actions were also described (c) while pinpointing the specific drugs in
each substance type that are most commonly misprescribed (d).

We further characterized the specific incidence of drug-drug interactions,
finding that the parecoxib-ketorolac interaction was the most common,
occurring 25 times (48% of NSAID DDIs) (Fig. 2a, Table 1), followed by diclofenac-
ketorolac, which occurred 10 times (19% of NSAID DDIg) (Fig. 2a, Table 1), then
fentanyl-propofol, which occurred O times (29% of AA DDIs) (Fig. 2b, Table 2),
ketorolac-enoxaparin (7 times, 13% of NSAID DDIs) (Fig. 2a, Table 1),
dexamethasone-fentanyl and parecoxib-dexametasone, which occurred 6 times
(35% of steroid DDIs) (Fig. 2¢, Table 3). Although present in the study, other DDIs
were not highly incident (Fig. 2d, Table 4), thus we observe a pattern of
enhanced DDIs in the setting of pain management, as NSAIDs, AA and
corticosteroids were the drug types that were most commonly misprescribed.
It has been estimated that 42% of people experience pain before gseeking medical
advice (9), while this condition has been linked to at least 40% of the reasons for
a patient to seek medical advice outside of the emergency department (10) and
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to 70.7% of the reasons for patients to visit an emergency department (11).
Moreover, the prevalence of chronic pain has been estimated between 11% and
40% of the population (12), and post-operative pain has been detected in 37.5% of
patients (13), of whom 12% described a severe to extreme pain and 54% a
moderate pain (14).

a) NSAIDs b) Analgesics/Anesthetics

c) Steroids d) Othermedication errors

Figure 2. Most common DDIs for each drug type. The specific DDi in the
categories of NSAIDs (a), analgesics/anesthetics (b), steroids (c), or varied
drugs (d) were quantified and expressed as percentages among the
categories.
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Table 1. NSAID interactions. Table 2. Analgesics/anesthetics
interactions.
Parecoxib-Ketorolac Fentanyl-Propcfol
Ketorolac-Enoxaparin 7 Ondansetron-Tramadol 4
Diclofenac-Ketorolac 10 FERIEIY]-_ICOeE =
Diclofenac-Enoxaparin 3 Fentanyl-Ondansetron 7
Fentanyl-Atracurium 2
Ketorolaco-Ciprofloxacin 2
4 i Fentanyl-Tramadol 2
Mefenamic acid-Ketorolac 2 T —"—— 5
isiiEnEiile Seld-EnomEperi / Ciclobenzaprine-Tramadol 1
Celecoxib-Ephedrine 1 Fentanyl-Ondasetron 1
KetoprofeanetorolaC 1 Fentanyl—\[ecur‘onjum 1
Total 52 Fentanyl-Rocuronium 1
Fentanyl-Atropine 1
Metoclopramide-Tramadol 1
Total 31
Table 3. Antinflammatory Table 4. Other interactions.
interactions.
Dexametasone-Fentanyl 6 Ceftriaxone-Enoxaparin 4
Parecoxib-Dexametasone 6 Dapaglifozin-Insulin 1
Dexametasone- 2 Diazepam-Omeprazole 1
Ondansetron )
Dexametasone-Tramadol 1 Levofloxacin-Ondansetron 1
Dexametasone-Diazepam 1 il dua ela st !
Total 8

—_

Ketorolac-Dexametascne
Total 17

On the other hand, our results show (Fig. 1b) that most of the prescriptions were
related to muscle-skeletal trauma and acute abdomen-type pathologies, which
tend to cause severe pain, and in some instances require surgery. As such it
was expected to find an intense use of NSAIDs, analgesics/anesthetics and
strong anti-inflammatory drugs that can also counteract pain, like
corticosteroids.

DDIs are mostly predictable, and tend to occur as a sub-product of
polypharmacy (15), but can also originate from the lack of knowledge about the
pharmacokinetic and pharmacodynamics properties of each drug, as well as
their metabolism (16). Moreover, we detected an ample incidence of DDIs related
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to the prescription of two NSAIDs combined, two steroids, or two AAs, which
reflects a strong intent to manage pain, but on a less efficient manner.
Nalamachu (16) suggests that “Appropriate treatment of pain requires an
understanding of the characteristics of pain, including the severity and the
nature of the pain-for example, acute versus chronic pain or nociceptive versus
neuropathic pain. Appropriate treatment requires an understanding of the
efficacies of the available agents in different pain models, and their adverse
events, to best match them to the type of pain.”, in regards to an efficient
treatment of pain. We thus think that more knowledge about the
pathophysiology of inflammation and pain, as well as the metabolic,
pharmacodynamics and pharmacokinetic properties of steroids, NSAIDs and
AAs may be able to transform this panorama.

One of the limitations of the study is that patients are not discriminated based
on their diagnoses of hospital stay, relevant for the fact that multiple
pathologies require the combination of drugs that in theory could present
important pharmacological interactions, However, the benefit outweighs the
risk, for example, patients with an acute coronary syndrome, who require a
double anti-aggregation with aspirin and clopidogrel also combined with an
anticoagulant such as enoxaparin or the new ones administered orally such as
rivaroxaban (17). On the other hand, the combination of opioid analgesics
together with sedatives such as Propofol, is necessary for the management of
critical patients who are in intensive therapy under mechanical ventilation and
who need to be under sedation and analgesia part of the time of their
therapeutic stay (18).

Conclusions

We found that more than a half of the clinical files that were included in our
study presented at least one DDI. The most commonly misprescribed drugs
were NSAIDs, followed by analgesics/anesthetics, and finally steroids, all of
which relate with the management of pain. We think that these results were to
be expected as pain is a very common condition, especially among people that
seek medical attention. Nonetheless, the fact that the most prescribed drugs for
this situation are commonly misprescribed suggests that both the
pathophysiology of pain and the properties of analgesics may not be soundly
understood. We think that more awareness and knowledge may be key factors
to put a halt to this phenomenon.
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