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Summary 

Patients' nutrition during inpatient treatment can reduce the pharmacodynamics of drugs. 

Therefore, monitoring of drug-nutrient interactions is essential for patient safety. Pharmaceutical 

Data Banks (PDB) databases provide information regarding potential drug-drug, drug-food, and 

drug-allergy interactions. When Clinical Decision Support Systems (CDSS) are integrated with 

PDBs, drug-drug and drug-allergy interactions can be prevented when physicians prescribe drugs 

and when pharmacists evaluate those prescriptions. However, nutrition planning is done by 

dieticians, and it is not common practice for dieticians to use CDSSs integrated with PDB to access 

patient prescription information. This study aims to measure drug-food interactions in hospitals 

where physicians and pharmacists use CDSSs integrated with PDBs. For the most part, dieticians 

plan patient diets according to the patient's primary disease (diabetes, etc.) and do not access 

prescription data. We cooperated with a university hospital in Turkey, accredited by HIMSS in 

2017 at EMRAM Stage 6, to monitor hospitalized patients for at least one week in 2018. According 

to the findings, it was determined that 1,451 different drugs were administered 1,620,573 times to 

a total of 27,455 patients. It was determined that eight (0.55%) different drugs administered to 581 

(2.1%) of the patients could interact with food and that these eight drugs were prescribed 8,089 

times (0.49%) during the observation period. Although some drug-nutrient interactions were 

documented due to the study, the number of detected and documented interactions and their 

severity were relatively low. Precautions taken by dieticians, such as completely removing certain 

nutrients, like grapefruit, from the diet list, seem to be effective in preventing common 

interactions. To eliminate drug-nutrient interactions, it will be beneficial for dieticians to access 

patients' prescribing information and use the CDSS integrated with PDB. 
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INTRODUCTION 

Risk Factors of Drug Interactions 

According to the World Health Organization 

definition, medicine is a substance or product 

used or intended to change or examine 

physiological systems or pathological 

conditions for the benefit of the user1. The 

expected effectiveness of drugs depends on 

many factors. Unexpected or undesired side 

effects may develop during the use of drugs2. 

Toxic effects, allergic reactions, or drug 

interactions have a negative effect on the 

drug's effectiveness. Conditions that can 

reduce the expected effectiveness of the drug 

and threaten the patient's health are as 

follows: 

• Drug-Drug Interactions 

• Drug-Food Interactions 

• Drug-Allergy Incompatibility 

• Drug-Laboratory Result Incompatibility 

• Dose Incompatibility (Maximum Dose, 

Cumulative Dose, Pediatric Dose) 

In a 2009 study on drug allergies, patients 

admitted due to drug reactions constituted 

6.5% of all hospital admissions and adverse 

drug reactions, which prolonged the hospital 

stays of 15% in inpatient3. 

Pharmaceutical Data Bank Use in Clinical 

Decision Support Systems 

Clinical Decision Support Systems (CDSS) 

are information systems that help healthcare 

providers in clinical diagnosis, treatment, 

care, and rehabilitation stages by combining 

patient electronic health record (EHR) data 

with evidence-based scientific information4. 

Pharmaceutical Data Banks (PDB) contains 

information about potential drug-drug, drug-

food, drug-allergy, and drug-clinical 

indicator incompatibilities and are used as a 

reference for the rules in drug-related CDSSs. 

In this way, CDSSs of hospital information 

systems (HIS) can issue warnings and 

reminders during physician prescription 

orders and pharmacist prescription approvals. 

In another study conducted in the United 

States in 2010, it was determined that CDSSs 

reduced medication errors by 81% and severe 

drug errors by 86%5. Another study in 2011 

showed that one of the most important causes 

of complications during the treatment 

process, medication errors, occurred for 6.5% 

of adult inpatients and 27.4% of outpatients6. 

Studies on PDBs and drug interactions date 

back to a study conducted in 1997, which 

observed that 173 patients (6.8%) were 

prescribed drugs at risk for drug-drug 

interaction7. Drug-drug interactions are a 

critical issue in terms of patient safety at the 

prescribing stage. Prescriptions written in 

primary health care institutions were 

examined in a study conducted between 2006 

and 2007. In this study at 15 primary health 

care institutions, it was observed that the PDB 

reduced the drug-drug interactive prescribing 

rate by 17%8. 

CDSSs can also encourage nurses to 

administer drugs on time. In one study, 7,323 

drug administrations performed without 

using an electronic drug administration 

system and 7,318 drug administrations 

performed using an electronic drug 

administration record integrated with CDSS 

were observed over 2-4 weeks. The results 

obtained in the study showed that, with the 

use of electronic drug administration records, 

wrong drug administrations were decreased 

by 54.4%, wrong dosing applications by 

41.9%, documentation errors by 80.3%, total 

drug errors by 25.1%, and adverse drug 

events by 11.1%9. Similarly, in a study 

conducted by Silveira et al. to measure 

electronic prescription systems' effect on 

medication errors, it was found that 

medication errors were reduced by 78% 

during the treatment process10. 
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Drug - Food Interaction 

The physical, chemical or physiological 

relationship between drugs and foods, 

nutrients, or herbal extracts is defined as 

drug-food interaction11,12. Drug-food 

interactions can reduce treatment 

effectiveness due to a decrease in the drug's 

bioavailability, resulting in side effects or an 

increase in the drug's bioavailability that may 

result in toxicity11. Therefore, in addition to 

the widely accepted five-rights rule (right 

patient, right medication, right time, right 

dose, right route) of medication 

administration13, drug-food interactions 

should also be taken into account to improve 

patient safety14. 

Effects of Drugs on Nutritional Status 

It is essential to consider medications 

administered to a patient when planning 

meals during inpatient treatments. The drug 

groups that most commonly interact with 

food are anesthesia drugs, antibiotics, pain 

relievers, antifungal drugs, antiretroviral 

drugs, anticholinergic drugs, antispasmodic 

drugs, antitumor drugs, antidiabetic drugs, 

antituberculosis drugs, antihistamines, 

antihypertensives, asthma drugs, hormones, 

osteoporosis drugs, diuretics, triglyceride, 

and cholesterol-reducing drugs, heartburn 

and ulcer drugs, laxatives, psychiatric drugs, 

hypnotic drugs, sedative drugs, and 

anticonvulsant drugs15. The most basic types 

of drug-food interactions are shown in Figure 

1. 
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Figure 1 Drug-Food Interactions Diagram  16 (Adapted from the source.) 
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To prevent drug-food interactions and reduce 

risk, drug administration's recommended time 

is 1 hour before or 2 hours after food intake17. 

Generally, drug-food interactions do not 

cause clinically severe interactions. Still, they 

reduce the effect of drugs with narrow 

therapeutic ranges and drugs that require dose 

control, which can prolong the treatment 

process or cause adverse events18. 

Although few studies in the literature provide 

concrete evidence that drug-food interactions 

can have serious outcomes, there is some 

indication that drug-food interactions can be 

fatal. In an article on drug interactions 

published in 2003, a study of 12 subjects was 

shared. Prolonged treatment was observed in 

electrocardiogram QT intervals of patients 

who ingested grapefruit juice and terfenadine 

together. That indicates that the consumption 

of grapefruit juice and the drug terfenadine 

together can lead to fatal cardiac 

arrhythmia19. Therefore, dieticians must 

coordinate with clinicians and pharmacists 

while planning patient meals to optimize 

drugs' clinical efficacy and reduce potential 

risks20. 

Dietician responsibility for drug-food 

interaction 

Dieticians are defined as "health 

professionals that plan patient diet programs 

according to the composition of natural and 

therapeutic foods, which is suitable for 

medical and surgical treatments in congenital 

and acquired diseases and other special cases, 

and plan and provide training."21. Job 

descriptions of dieticians reveal that 

dieticians should coordinate with physicians, 

pharmacists, and nurses. In practice, 

however, it is observed in many hospitals that 

the dietician only has information about the 

patient's primary disease (e.g. diabetes, 

hypertension, etc.) and prepares the patient 

diet according to this disease's essential 

requirements. In such cases, dietitians do not 

have sufficient data on the drugs administered 

to the patient or use PDBs. 

In this study, potential drug-food interactions 

will be investigated by looking at diets 

prepared by dieticians who only have access 

to the admitted patient's primary diagnostic 

information, do not use any PDBs, and do not 

have access to information regarding 

prescribed drugs or drugs administered to the 

patient. 
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Figure 2 Medication and Diet Planning Process  

METHOD  

The data set for this study consists of medical 

records of hospitalized patients for at least 

one week during the year 2018 in a university 

hospital with 515 beds in Istanbul. This 

hospital is one of the stage 6 hospitals 

validated against HIMSS (Healthcare 

Information and Management Systems 

Society) EMRAM (Electronic Medical 

Record Adoption Model) criteria (24). The 

patients' identifying information was hidden 

from the researchers so that only the protocol 

number, drug order information, and daily 

diet lists were accessible.  

When physicians issue electronic 

prescriptions in the hospital examined in this 

study, they utilize a PDB (vademecum)22  and 

an academic database (uptodate)23.  

Pharmacists use these same resources during 

the prescription review and approval process.  

Once patients' prescription data were 

obtained, researchers identified detailed 

pharmacological information for each drug 

administered during their inpatient stay. The 

Drug-food interaction information was 

obtained using the vademecum PDB's on-line 

service22. Drug-food interaction warnings are 

classified according to food types (high fiber, 

high fat, sucrose, dairy, fruit juice, etc.). 

Researchers also accessed patient prescribed 

meals on the hospital's Nutrition Information 

Systems (NIS) module in the HIS for each 

patient in the data set. Each meal in the diet 

was matched with the food types with risk for 

drug-food interaction. In this way, the food 

types and drugs ingested by patients on the 

same day were analyzed to identify potential 

drug-food interactions.  

All the data tables obtained were transferred 

to the Qlikview24 Personnel Edition version 
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(used free of charge) to quickly and 

multidimensionally visualize and analyze it. 

RESULTS 

A total of 27,455 patients hospitalized during 

the 2018 review period were administered 

1,451 different drugs 1,620,573 times. It was 

found that eight (0.55%) different drugs 

administered to 581 (2.1%) patients had 

potential food-drug interactions, and these 

drugs were prescribed 8,089 times (0.49%), 

as shown in Table 2. 

 

Table 2. Drugs that can interact with food and the number of prescriptions 

Drugs Number of Prescriptions 

AMIKAVER 100 MG/2 ML AMPUL 5.908 

AMIKAVER 500MG/2 ML AMPUL 1.221 

AMIKETEM 500 MG/2 ML AMPUL 125 

ANDAZOL 400 MG TABLET 24 

BENIPIN 4 MG FILM TABLET 336 

DAROB 80 MG TABLET 447 

GLUCOBAY 50 MG TABLET 26 

GLUCOBAY 100 MG TABLET 2 

Total 8.089 

 

The food types that can potentially interact with the drugs prescribed to the patients and the number 

of prescriptions in the data set are shown in Table 3. 

 

Table 3. Food types that can interact with drugs given to patients and the number of prescriptions 

for drugs  

Food Types 

Number of Drugs 

with Interaction 

Potential* 

Number of 

Prescriptions for 

Drugs with 

Interaction Potential 

Number of 

Patients with 

Interaction 

Potential 

Grapefruit juice 1 336 82 

Fibrous foods 2 4.175 244 

Foods containing sucrose 2 28 4 

Dairy products 3 3.526 250 

Fatty foods 1 24 1 

Total 9 8.089 581 

* Some drugs have more than one food interaction  

 

When we compare physician-prescribed 

drugs with dietician-prescribed meals, it was 

found that drugs with drug-food interaction 

potential were administered 146 times on the 

same day that foods containing fiber, dairy, 

fatty foods, or sucrose-containing foods were 

given to patients. This number corresponds to 

1.8% of the total drugs with the potential to 

interact and 0.009% of the total of all 

prescribed drugs. These findings are detailed 

below according to food type 
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Grapefruit Juice 

In total, 336 drugs that were administered to 

patients can potentially interact with 

grapefruit juice. There was no grapefruit 

found on the hospital menu or in dietician 

prescribed meal plans, so there was no 

opportunity for a drug-food interaction for 

this food type. 

 

Fatty Foods 

During the study in 2018, there was no 

indication that patients were administered 

fatty foods that could interact with physician-

prescribed drugs on the same day. 

 

Fibrous Foods 

During the study period, patients were 

administered drugs incompatible with pectin 

and other soluble fibrous nutrients on the 

same day they were given dietician prescribed 

diets containing those foods a total of 71 

times. The drugs with potential fatty food 

interactions that may put the patients at risk 

for slow drug absorption are listed in Table 4.

 

Table 4. Drugs that interact with fibrous foods and the number of prescriptions 

Drugs Number of Prescriptions 

AMIKAVER 100 MG/2 ML AMPUL 47 

AMIKAVER 500MG/2 ML AMPUL 24 

Total 71 

Dairy Products   

During the study period, patients were given 

meals containing dairy products and drugs 

that are incompatible with dairy products on 

the same day a total of 67 times. Each time, 

the patient was at risk for decreased treatment 

effectiveness due to reduced absorption of 

drugs due to the casein and calcium found in 

dairy products. These drugs are specified in 

Table 5, with the number of prescriptions 

found in the data set. 

 

Table 5. Drugs interacting with dairy products and the number of prescriptions 

Drugs Number of Prescriptions  

AMIKAVER 100 MG/2 ML AMPUL 47 

DAROB 80 MG TABLET 20 

Total 67 

Foods Including Sucrose 

During the study period, patients were given 

incompatible drugs with sucrose and meals 

containing sucrose on the same day eight 

times. Each time potentially affected the 

absorption rate of the drug by delaying 

carbohydrate passage from the intestine. The 

drugs mentioned above are specified in Table 

6 with the number of prescriptions. 

 

Table 6. Drugs interacting with sucrose and the number of prescriptions 

Drugs Number of Prescriptions 

GLUCOBAY 50 MG TABLET 8 

Total 8 
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As a limitation of our study, we should state 

that the exact times that drugs and foods were 

administered could not be obtained, so same-

day administrations identified potential risks. 

If there were at least two hours between 

administering drugs and meals on the same 

day, a drug-food interaction was unlikely to 

occur. 

DISCUSSION 

Although some potential drug-food 

interactions were identified as a result of the 

study, the number of potential interactions 

detected and their potential effects were 

relatively low. In this study, the use of a 

pharmaceutical data bank by the physician 

prescribed and pharmacist reviewed drug was 

considered as a tool to increase drug safety. 

However, the main factor influencing 

identifying potential drug-food interactions is 

the dietician's access to the patient's EHR, 

especially the patient's prescription 

information. At the hospital where the study 

was conducted, dieticians accessed the 

patients' primary diagnosis (diabetes, 

hypertension, etc.) and prescribed patient 

diets accordingly. However, dieticians did not 

access the patients' drug prescription 

information and did not use a CDSS 

supported by a pharmaceutical data bank. 

When we evaluate the results of 100 studies 

conducted in 2005, it says that CDSS 

increased the practitioners' performance25. A 

study conducted in 2012 states the following 

about CDSSs and drug databases;  CDSSs 

shorten the process with information support 

and make it practical, as well as significantly 

increasing patient safety because it is said that 

the risk of medication error will decrease in 

the prescribing process when CDSS is used 

with routine e-order26. 

Nevertheless, measures such as removing 

certain foods, like grapefruit, which can 

potentially interact with drugs from the 

hospital diet list entirely, are practical ways to 

reduce drug-food interactions. Studies show 

that even a glass of grapefruit juice shows 

negative interactions. It also suggests that the 

interaction starts 30 minutes after drinking, 

and the effect lasts for three days27. Studies 

with many food groups such as grapefruit 

juice are also available. For example, 

interaction has been found between the 

Warfarin drug and pomegranate juice28. It 

should always be kept in mind that possible 

nutrients such as these may reduce the 

interaction. Additionally, providing dieticians 

with access to disease diagnoses and 

prescribed drugs their potential drug-food 

interactions using a PHD-supported CDSS 

can prevent cases of drug-nutrient 

interactions. 

In 1995, a study conducted with 834 family 

physician assistants in 56 specialization 

programs looked at physician attitudes and 

knowledge about drug-food interactions. 

Most physicians stated that they received 

little or no training on drug-food interactions 

during medical school (83%) and residency 

(80%) training. While 79% of the physicians 

believed that informing patients about drug-

food interactions was the physician's 

responsibility, 75% thought pharmacists were 

responsible for drug-food interactions, and 

66% thought it was the dietician's 

responsibility29. Accordingly, physicians do 

not see themselves as sufficient in terms of 

preventing drug-food interactions. At least at 

the perception level, they think that 

responsibility for preventing drug-food 

interactions is distributed among physicians, 

pharmacists, and dieticians. Our study 

indicates that the use of PDB supported 

CDSSs by physicians, pharmacists, and 

dieticians help plan the patient's food and 

drug prescriptions to minimize drug-food 

interaction cases. 
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