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Abstract

by the possible occurrence of drug-nutrient interaction.

The objective of this study was to trace the profile of solid pharmaceutical forms prescription via feeding tubes
in a hospital, and elaborate a table with data that may support the qualification of prescription and administration
of drugs through feeding tubes. Through a retrospective analysis of patients’ prescription, 43 different solid dosage
forms drugs administered through feeding tubes were listed. Moreover, it was found that an average of 3.3 + 1.2
drugs was prescribed to be administered through this via per day per patient. Thirteen out of the 43 prescribed drugs
had restrictions regarding their administration through feeding tubes. It was found that 86.7% of patients used at
least one drug that could interact with enteral nutrition during the time that they remained hospitalized. This study
allowed the diagnosis of a concerning cenario, where the quality of the patients’ pharmacotherapy may be impaired
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Introduction

When patients are unable to be fed orally, enteral or parenteral
nutrition is recommended [1-3]. Enteral Nutrition (EN) offers some
advantages over parenteral nutrition as the decrease in hospitalization
time, reduced clinical complications, greater convenience, improvement
in bowel function, maintenance of the structure and function of the
gastrointestinal mucosa, and less possibility of bacteria translocation
[2,4,5]. Furthermore, the placement of a feeding tube in the
gastrointestinal tract opens the possibility of drug delivery through this
via, also reducing the risk of administration of injectable dosage forms
[6,7]. However, before implementing an adequate pharmacotherapy
via feeding tubes, one must evaluate some important points such as the
diameter and length of the tube, its location in the gastrointestinal tract,
the site of action and absorption of the drug, EN administration period,
drug-nutrient interactions, drug compatibility with the administration
technique, and the physiological and pathological factors inherent of
the patient, which makes this practice quite complex [2,4-6,8].

Another inconvenience of drug administration via feeding tubes
is that most of them are not in liquid dosage forms and, therefore,
techniques of dispersion and grinding are required [2,9-11]. The
method of dispersion of solid pharmaceutical forms is the most suitable
for the administration of solid drugs through this via because it offers
the patient the total dose of the drug prescribed. On the other hand,
during the grinding method losses on the pharmaceutical contents can
occur through the suspension of particles in the air or adherence on the
utensils used during the process [2]. However, both techniques alter
the technology and pharmacokinetics of the drug, generating the need
for knowledge of their properties and the most appropriate technique
for their administration [2,12-16].

Guidelines for the preparation and administration of medications
via enteral probe are easily found in the literature [15]. Nevertheless,
according to the American Society for Parenteral and Enteral Nutrition
6, the daily practice tends to differ a lot from general guidelines,
which can interfere with the success of pharmacotherapy. The use of
inappropriate techniques not only jeopardize the safety and efficacy
of therapy, but may also cause obstruction of the probe, resulting in

patient discomfort, increased costs and longer time spent by nursing
staff with feeding tube handling [6,9,10,17-19].

In view of this, it is important to determine the profile of drugs
prescription in solid dosage form for administration via feeding
tubes and to develop tools that can support the qualification of the
prescription and administration of these kinds of drugs, mitigating the
adverse events caused by this practice.

Methods

A descriptive, observational and retrospective study was conducted
in a medium-sized philanthropic hospital (115 beds), specialized
in cardiology and oncology, located in the city of Barbacena, Minas
Gerais state, Brazil.

Amongst the universe of prescriptions sent to the pharmacy sector
in the period within January 1 to March 31, 2010, there had been
selected those belonging to patients who received enteral nutrition
via feeding tube for 48 hours or more. There have been identified
and listed all solid dosage form drugs prescribed to be administered
through enteral feeding.

A list with every solid dosage form drug used on the institution
was generated from the pharmacy’s management system. Information
on the most appropriate technique for administration of each drug via
feeding tubes and their compatibility with grinding/dispersion were
obtained through an electronic search in the PubMed database with

» «

the following keywords: “enteral feeding”, “drug-nutrient interaction.
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Further studies were gathered after the analysis of the references cited in
the scientific articles retrieved with the keywords above. A consultation
to the individual monograph of each drug was also carried out in
the Micromedex [20] database focusing on information about drug-
nutrient interaction, incompatibilities or specific recommendations for
drug administration through feeding tubes.

The study was approved by the Ethics Committee of Universidade
Estadual de Montes Claros (UNIMONTES) and by the direction of the
institution in which it was accomplished.

Results

A total of 611 prescriptions were selected. From those, 54
prescriptions from 13 patients were excluded because either NE was
used for less than 48 hours or they did not use any solid dosage form.
Through the analysis of the remaining 557 prescriptions from 45
patients (21 men and 24 women) with average age of 70.4 + 15.5, there
were identified and listed 43 different solid dosage form drugs. The
average number of drugs in solid dosage form administered per patient
per day was equal to 3.3 * 1.2, ranging between 1 and 14.

By consulting the monograph of drugs identified in the database
Micromedex (2009), it was found that only 5 of the 43 drugs prescribed
(11.6%) presented information regarding its administration via probes
(Table 1).

Through the electronic search, 33 articles were identified, of which
17 were excluded after reading the title, and one for its summary. From
the analysis of reference lists of the retrieved articles, twenty new pieces
were recovered and analyzed.

Among the standard drugs in the institution, there have been
identified 100 drugs in solid dosage form for oral use. Such drugs

were placed on a table with its generic name, dosage form, exchange
options in the institution, and recommendations for its administration
via feeding tubes drawn from scientific articles and the Micromedex
database. This table was presented to the medical and nursing staff and
made available for consultation in prescription and drug preparation
rooms. Of the 100 drugs in solid dosage form of the institution, 35
presented restrictions on their administration via feeding tubes.

Based on the data table built with all solid dosage forms for oral
use of the institution, a re-examination of the prescriptions analyzed
in the first phase of this study showed that, thirteen out of the 43 drugs
prescribed, (30.2%) had restrictions on their administration via feeding
tubes (Table 1).

It was also detected that 86.7% of the patients used at least one
drug that presents a risk of interaction with enteral nutrition during
the time that they remained hospitalized. On average, 1.2 drugs with
potential for interaction with enteral nutrition were prescribed per day,
per patient.

Discussion

In this study, it was found that, as described in the literature, the
solid dosage form of medication is often administered via probe in
patients on enteral nutritional support [11,21].

The average number of drugs in solid dosage form prescribed by
patient in a study conducted by Heineck et al. [21] was 5 + 4.0 and 5.6 +
2.2 in a study in another Brazilian Study, higher than the average found
in this study (3.3 + 1.2) [21,22]. This may be related to the clinical
profile of the institution, since some patients whose prescriptions were
analyzed are submitted to cancer treatment and receive few oral drugs.
This profile could also explain the range detected in the number of

Drug Dosage Form Relevant recommendations and information Frequency of prescription
Captopril Tablet Concomitant administration with enteral nutrition may reduce its absorption. Monitor blood 70
pressure [23].
Concomitant administration with enteral nutrition (EN) may reduce its absorption. It is
Ciprofloxacin Coated tablet recommended to stop the EN one hour before and two hours after administration. Replace 2
ciprofloxacin with another quinolone or use the injectable solution [1,2,10,12,14,16,18,23].
Digoxin* Tablet Concomitant administration with enteral nutrition (EN) may reduce its absorption, especially if 29
9 it is rich in fiber. It is recommended to monitor serum concentrations of the drug [18,20,21,23].
Concomitant administration with enteral nutrition (EN) may reduce its absorption. It is
Phenytoin* Tablet recommended to monitor serum concentrations of drug and/or stop the EN one hour before 84
and two hours after administration [1-4,9,10,12,14,16,18,20,21,23].
Concomitant administration with enteral nutrition (EN) may cause precipitation of NE due to
Haloperidol Oral Solution the acidic pH of the solution. It is recommended to stop the EN one hour before and two hours 3
after administration [4,23]
Concomitant administration with enteral nutrition (EN) may reduce its absorption. It is
Hydralazine* Tablet recommended to stop the EN one hour before and two hours after administration. Monitor 72
blood pressure [20,23].
Isosorbide Sublingual tablet It can not be crushed [1,2,12,16]. 96
After crushing the tablet, disperse in water and protect the solution from light. Concomitant
Levothyroxine* Tablet administration with enteral nutrition (EN) may reduce its absorption, especially if it is rich in 08
Y fiber. It is recommended to stop the NE one hour before and two hours after administration.
Monitor serum concentrations of the drug [16,20,23].
Concomitant administration with enteral nutrition (EN) may reduce its absorption. It is
Methyldopa Coated tablet recommended to stop the EN one hour before and two hours after administration. Monitor 79
blood pressure [23].
Metoprolol Controlled release tablet It cannot be crushed. Risk of drug-dumping [1,6,10-12,19,23]. 16
Nifedipine Controlled release tablet Cannot be crushed. Risk of drug-dumping [1,6,9-12,16,19]. 8
Omeprazole* Capsule Do not crush: enteric-coated granules. Risk of inactivation of the drug in gastric pH [1- 20
4,6,12,16,20].
Propatilnitrate Sublingual tablet It cannot be crushed [1,2,16]. 10

* Solid dosage form drugs that presented relevant recommendations and information regarding their administration via feeding tubes according to Micromedex (2009).

Table 1: Non-crushable drugs and drugs that interact with enteral nutrition.
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drugs in solid dosage form that each patient received (ranging from
1 to 14). In future studies, it is believed that it would be productive to
section the population studied according to the clinical characteristics
[23].

During the stage of literature research in the database Micromedex,
only five of the 43 monographs of drugs analyzed presented information
regarding limitations for the administration of medication via feeding
tubes. However, according to scientific papers retrieved in this study,
other eight drugs could also present such limitations. It is believed
therefore that the Micromedex database should not be used as the
only source of information in this type of analysis, being necessary the
complementation with other research sources, especially secondary.

It was detected that complete and specific literature related to the
administration of drugs via feeding tubes is lacking. The compilation of
a table with such information was an alternative contemplated in this
study, and it is believed that, besides serving as a source of information
for professionals in the institution, it may support the transmission of
pharmaceutical interventions and suggestions to the multidisciplinary
healthcare team in order to qualify the prescription and administration
of drugs via enteral probes. However, it should be emphasized the
importance of periodic update on that instrument.

During the prescription analysis, the amount of times that some
drugs that are critical to the administration via feeding tubes were
prescribed, draw special attention: captopril (prescribed for thirteen
patients), hydralazine (ten patients), levothyroxine and omeprazole
(eight patients each). These data are worrisome because they can
undermine the effectiveness of the patients’ pharmacotherapy. It is also
concerningthefactthatatotal of24 patientshad controlled release tablets
(Metoprolol to 16 patients and nifedipino to 8 patients) prescribed to
be administered via probe. This practice is very problematic since it can
expose the patient to immediate drug dumping, cause severe reduction
in blood pressure and even lead them into a fatal cardiac arrest [6].
Given this and considering the complexity of the drug and nutritional
hospital therapy, it is recommended that pharmacists work with
multidisciplinary teams of nutritional therapy seeking qualification of
the overall treatment of patients and the minimization of errors in drug
administration via feeding tubes [4,5].
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