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Abstract---A drug-nutrient interaction occurs when a drug is taken
with food and/or dietary supplements, potentially altering the
absorption, distribution, metabolism, or excretion of the drug. These
interactions may result in increased side effects or toxicity of the drug,
decreased therapeutic efficacy, nutrient imbalances or depletion, or
changes in the pharmacokinetics or pharmacodynamics of the drug
being used. It is estimated that more than 20% of adults take at least
one dietary supplement daily, highlighting the importance of patients
taking their medications, diet, and supplements together. The
management of chronic diseases, many of which are treated with
drugs known to cause interactions, typically spans many years. This
underscores the importance and requirement of collaboration between
pharmacy, nursing, and dietitians to manage patient care.
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1. Introduction

A drug-nutrient interaction occurs when a medication is taken with food and/or a
supplement, potentially altering drug absorption, distribution, metabolism, or
excretion. These interactions may result in increased side effects or toxicity of the
drug, reduced therapeutic efficacy, nutrient imbalances or depletion, or changes
in the pharmacokinetics or pharmacodynamics of the medication used. It is
estimated that more than 20% of adults take at least one supplement a day,
highlighting the importance of patient medications, diets, and supplements being
addressed together. The management of chronic diseases, many of which are
managed with medications that are known to cause interactions, generally spans
many years. This emphasizes the importance of, and the requirement for,
cooperation among pharmacy, nursing, and nutrition professionals to manage
patient care. For example, it would be beneficial for a patient to hear consistent,
up-to-date information from the pharmacist, nurse, and dietitian regarding a
phenytoin-Vitamin D interaction.
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When healthcare professionals work together effectively, patients are more likely
to follow advice, outcomes are improved, and patient safety is better protected. In
this paper, we will describe the roles of pharmacy, nursing, and nutrition
professionals in identifying and resolving drug-nutrient interactions for improved
patient care. However, if a healthcare professional does not provide advice about
drug-nutrient interactions or does not refer a patient to an appropriate healthcare
professional that can provide such advice, the nutritional status of the patient
may not be addressed. If the health professional is unable to address the patient’s
concerns, they should refer to an appropriate health professional such as a
dietitian, pharmacist, or other healthcare professional that is knowledgeable
about drug-nutrient interactions.

1.1. Overview of Drug Nutrient Interactions

Diet can affect drug metabolism by altering levels of nutritional substrates and
nutrients, enzymatic activity, transport proteins, and the remodeling of lipid
compartments. Drug-nutrient interactions define events in which a diet is able to
modulate or be modulated by circulating drugs, resulting in a distinctly altered
pharmacokinetic, pharmacodynamic, or toxicological profile. In the vast majority
of cases, nutripathy is defined by the modification of drug pharmacokinetics
during diet implementation. Alterations in drug pharmacokinetics generally occur
through changes in drug absorption (most common), drug metabolism (mainly
affecting liver metabolism), or metabolism in other tissues or those subject to
absorption, drug distribution (whole-body or within organs), or drug excretion.

Clinical in vivo reports are demonstrated for virtually all pharmaceutical agents
being able to alter some aspect of nutrient absorption, metabolism, or excretion to
date. The majority of reports outline nutrients being less bioavailable or reduced
in supply as a result of a drug. For example, for an ACE inhibitor or potassium-
sparing diuretic, hyperkalemia may occur, or for a loop diuretic, hypokalemia,
hypomagnesemia, and hypophosphatemia. However, reports exist in which
nutrient levels may be increased in circulation, thus potentially placing a plethora
of nutrients at risk of high-dose overdose. This event is less frequent but has been
described, particularly with water-soluble vitamins, lipophilic xenobiotics, and
genotype-unifying effects. Unmodified concentration—-effect relationships have
been proposed such that in some cases, a continuous supply of nutrient may be
considered more therapeutic than small, infrequent, high, or possibly toxic doses.
For example, long-term, large-dose pyridoxine supplements have been associated
with neuropathy, not toxicity, while the continuous presence of dietary pyridoxine
does not produce such neuropathy.

2. Understanding Chronic Diseases and their Management

Chronic diseases, also called noncommunicable diseases, are present in human
health care when medication regimens are involved and sometimes have major
ramifications. Chronic diseases can severely diminish the quality of life of those
who have them and can lead to loss of life. We are only recently beginning to
dedicate enough attention to address their harmful health effects on a broader
scale. For disease management, a multi-sectoral management approach to these
noninfectious diseases is generally implemented, including medical and/or
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pharmaceutical, natural remedies, and surgical treatments. A fourth domain of
care from hospitals and clinics, notably behavioral health, is the administration of
nonpharmacological and pharmacological interventions. Unlike acute illnesses,
the therapies used to alleviate the symptoms and disease development of chronic
diseases are generally long-term medication regimens. As most patients in
Westernized cultures consume a diet that is either low or high in energy,
consumption and removal of energy contend with the abundance of chronic
comorbidities crucial to conventional medical care of chronic illness for
individuals who are in a low or small number can become obese with no
comorbidities, living sick and depending on the level of polypharmacy, changing
the bioavailability for good or bad of all these drugs and conditions. (Liu et al.,
2020)(Ping et al.2020)(Tran et al.2020)

2.1. Common Chronic Diseases

There are several chronic diseases that impact populations across the globe.
These include diabetes, hypertension, dyslipidemia, asthma, and chronic
obstructive pulmonary disease. The management of these diseases is ongoing and
encompasses not only drug therapy but often lifestyle changes such as nutrition
and exercise. Many of these diseases are primary risk factors for the incidence of
cardiovascular disease. Four of these chronic diseases are the focus of this
project. Someone with one of these chronic diseases may also be taking
medication for another chronic disease. For example, a patient may have a
diagnosis of diabetes but also of hypertension and thus be prescribed medication
for both, as well as other medications. However, a person with diabetes could also
be using insulin replacement or incretin mimetic agents, resulting in a drug-
nutrient interaction with the amino acid tryptophan. These chronic diseases can
manifest regardless of factors such as gender, race, or age.

In 2, 9.3% of Canada’s entire population (age 20 and older) reported a diagnosis of
diabetes, with an estimated 4.8% unaware of their condition or yet to be
diagnosed. As of 2018, 13% of Canada’s population (age 12 and older) had been
diagnosed with hypertension. Rates of hypertension increase with age such that
85% of Canadians over the age of 20 years have a diagnosis of hypertension.
Hypertension was diagnosed in a higher proportion of males than females.
Globally, about 1.13 and 0.97 billion people live with hypertension and
dyslipidemia, respectively. In 2017, 1.25 million Canadians were diagnosed with
chronic obstructive pulmonary disease, accounting for 3.4% of the nation's
population.

3. Pharmacy's Role in Drug Nutrient Interaction Management

In clinical pharmacy, pharmacists are expected to provide medication therapy
management, including drug-nutrient interactions. They are in a prime position
to provide education about potential drug-nutrient interactions. Additionally,
pharmacists are to discourage patients from including nonessential minerals and
vitamins that may increase the probability of a drug interaction. The
responsibility of the pharmacist is to perform a comprehensive medication review
and identify patients at risk of a drug-nutrient interaction. It is recommended
that pharmacists educate patients on issues such as the timing of the
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administration of the medication in relation to meals. The pharmacist is then to
refer a patient at risk of a drug-nutrient interaction to a registered dietitian.
Pharmacists are recognized as being the first health care providers in contact with
many of these patients and are in an ideal position to prevent drug-nutrient
interactions. (Grober et al.2020)(Mai et al., 2020)

Pharmacists collaborate with other health care providers to ensure that the
patient’s adherence is optimized with a medication regimen. They must also be
vigilant in identifying, resolving, and preventing potential drug-nutrient
interactions for patients. Dietitians are also in an ideal position to provide this
education early on in a patient’s treatment. By including pharmacists and
dietitians in the disease state management, as well as other health care
professionals, the chronic disease state may be managed as a multidisciplinary
approach in patient-centered care. Medication adherence is a significant factor in
chronic disease. The pharmacist must be the medication expert in drug-nutrient
interactions to manage these issues to optimize therapeutic outcomes and prevent
adverse effects. The responsibility to resolve and prevent adverse drug events
involving drug-nutrient interactions is the pharmacist’s role.

3.1. Medication Review and Counseling

One of the roles of a pharmacist is to conduct a systematic evaluation of a
patient's medication regimen. This process, known as medication review, is
conducted by a pharmacist to identify, resolve, and prevent potential and actual
medication-related problems. A member of the pharmacy profession must have
knowledge of the pharmacology of drugs and pharmacokinetics, as well as
knowledge of clinical nutrition in order to identify potential drug-nutrient
interactions before they occur. Medication review by a pharmacist on an ongoing
basis for a patient may help to identify these interactions. It may occur that
pharmacists could be getting a lot more information than what is mentioned in
the medical record. The use of dietary supplements, such as vitamins, minerals,
and herbal supplements, should be discussed with any patient. In the case of the
diabetic patient, there are hyperglycemia and hypoglycemia. (Flannery et al.2020)

It may be very beneficial to the patient if the pharmacist were to receive a note
from the physician regarding a low-carbohydrate diet or any supplements the
physician may need the patient to take or not take before the patient consults the
pharmacist. The physician may need to see the patient over a period of weeks to
examine his or her blood values and medications. Nutrition in the elderly is of
utmost consideration because the elderly process drugs and nutrients differently
than the average population. There are a number of lifestyle, pharmaceutical, and
supplement risk factors associated with drug-nutrient interactions that can then
lead to chronic diseases. This is a discussion to have between the patient and the
pharmacist when the pharmacist works with the patient on his or her medication
regimen. Patient education is important. The pharmacist will have to counsel all
patients on their use of medications according to individual assessment needs.
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4. Nursing's Role in Drug Nutrient Interaction Management

Nursing's Role in Drug-Nutrient Interaction Management. The nutrition diagnosis
describes the assessment of clients' drug-food interactions in diet-related
complications in the nursing process. As most chronic disease patients are
receiving polypharmacy and will receive diet manipulation to manage the disease
state, nursing is directly responsible for managing the client being discharged.
Key connections between pharmacy, nursing, and nutrition, and other
professionals who can identify these issues are highlighted. Nurses at all care
levels monitor and assess a patient's response to drug therapy in practice settings
and provide patient education on the importance of nutrition and diet therapy in
patient drug response.

Nursing care must be vigilant regarding drugs' natural properties and document
patient tolerance to nursing care provided, such as therapeutic diets, therapeutic
enteral formulas, and tube care, to be reported in an interprofessional health care
team. In an ambulatory setting, continued nurse monitoring can be quantified by
nurse-documented compliance with the therapeutic diet and therapeutic
medication. Reports of poor compliance must be communicated by the nurse to
the appropriate health care professional, primarily the dietitian in an outpatient
chronic disease case load, for further assessment and interventions to ensure
more optimal patient outcomes are obtained. Nurse scientists acknowledge that
the complexity in nursing science will require interdisciplinary research to
enhance patient outcomes. An ideal setting might be in the care of chronic
diseases that could help prevent re-hospitalization and be cross-populated by
nursing science, nutrition science, and pharmacology. In conclusion, the
treatment of chronic diseases needs support from all disciplines, with nurses
playing an important support role on the co-treating team. Continued education
for all professional levels of practitioners on how to identify and handle chronic
care food-drug interactions in a timely manner is essential for better health care
outcomes.

4.1. Patient Education and Monitoring

In conjunction with appropriate patient education and monitoring, nurses must
be knowledgeable about drug-nutrient interactions and the healthcare workers
available to assist in addressing these issues. After education is provided to
patients regarding drug-nutrient interactions, nurses can reinforce the
information through counseling and educational materials. Writing educational
and counseling materials in plain language is beneficial for many reasons. The
patient should be given another opportunity before discharge to have drug-
nutrient interactions reviewed, provide the patient with some information, and
answer any further questions. Nurses should avoid "talking down" to adults or
elderly patients.

Monitoring of patients' nutritional status should be done throughout their course
of care. Patients should be asked directly about planned changes in their diet or
lifestyle once they leave the hospital. Patients' food choices reflect their cultural
and lifestyle practices. Nutritional surveillance, or continuous observation and
evaluation of patient responses to nutrition-based interventions, constantly
updates the care plan as assessments are completed. Education at the time of
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discharge is not when the patient should hear about drug-nutritional adverse
events. Periodic assessments of patient nutrition status and ongoing review of
medications are necessary to minimize potential events. For patients requiring an
enteral program, all involved healthcare professionals should be included in
communication about diet, medication, and drug-nutrient interactions. Every
effort should be made to avoid drug-dietary regimens that risk the loss of
medications while the patient transitions from hospital care to home care. This
type of effort requires communication with ambulatory care, nursing homes,
rehabilitation centers, and other acute care hospitals.

5. Nutrition's Role in Drug Nutrient Interaction Management

Nutrition professionals evaluate the dietary intake of patients in order to help
identify potential or actual deficiencies that medication use may cause due to
drug-nutrient interactions. To properly interpret any patient’s dietary regimen,
nutritionists must know the indications and effects of each drug they may be
taking. Additionally, the nutritional status of an individual can affect how
effectively a medication or a particular nutrient is utilized or absorbed by the
body. Another aspect of the relationship between drug-nutrient interactions and
chronic disease is the possibility that the combination could ultimately increase
the effectiveness of a drug. In diabetes care, the main goal for the patient is to
control and lower their blood sugar levels. The effects of drug-nutrient
interactions and drug-induced nutrient depletions on pre-medications or
symptoms of a chronic disease have the potential to be in effect for as long as a
person lives. Proper nutrition management could mean more successful outcomes
for the health care profession in general and the patient in particular. To be able
to elucidate the broader aspects of nutrition in the treatment of a chronic disease
would be timely and a worthwhile endeavor.

Restoring a normal diet will play a crucial role in any disease management,
including cancer. The consumption of a normal diet can help the body replenish
the nutrients that were overtaxed as a result of a medication regimen. However,
caution should be taken to prevent consuming too many of any one macro- or
micro-nutrient, such as fat. For this reason, the nutritionist will be instrumental
in guiding a patient’s food choices, which will ultimately impact disease
management. The way patients can eat directly influences how well and often
they may consume their medication counterparts. Counseling patients on how to
care for various foods may help prevent a known nutrient-drug interaction from
occurring and sustain the overall plan of treatment. In treating chronic diseases,
lifestyle and eating regimens will be personalized. Those plans should be delivered
in a manner that is specific to each patient’s way of life, with a focus on the
disease and the medication regimen. Coordination of services between health care
professions is essential in order to provide individualized care to achieve a
favorable health result for any patient. These health care professions may include
pharmacists, nurses, nurse practitioners, dietitians, and nutritionists. Within the
various educational centers of pharmacy, nursing, and nutrition, student
education will increase the awareness of drug-nutrient interactions in future
practice settings. The ultimate result is the optimal outcome for the patient in the
counseling and care delivered. (Grober et al.2020)(Litchford2020)(Lafferty2020)
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5.1. Dietary Assessment and Counseling

Assessment. Periodically reassess the patient by repeating or utilizing an
assessment method relevant for your patient, disease state, and treatment.
Repeat subjective questions addressing dietary intake, weight, energy, and protein
needs. Repeat objective assessment of body composition considerations and
recommended calculators. Goal evaluation should be adjusted based on
individual patient progress. Assess for changes in quality of life parameters
including physical function, role function, emotional status, social function, and
other physical symptoms. Nutrition Care Process. Careful dietary assessment is
integral to nutrition recommendations and shifts the focus to include more
intensive dietary recommendations.

Record different methods of dietary assessment including food frequency
questionnaires, three-day verbal record, or lab-based testing which may include
nutrient analysis, three-day food record, dietary recall, lifestyle questionnaire,
and fasting nutritional analysis. Education/Counseling. Dietitians and
nutritionists take a systematic approach to diet assessment and nutritional
counseling. The interview should be structured and phases include the initial
nutritional counseling session, the early interventional counseling session, and
referral for long-term follow-up. Medication-induced metabolic or nutritional
disorders can occur with several drug classes. Long-term management of chronic
disease is limited by failure to partake in lifestyle modification. Educating and
counseling patients about potential food-drug interactions enhances patient
engagement in all areas for negligible expenses related to implementation.
Nutrient and lifestyle counseling including dietary management, education, and
assessment should involve parameters to be met at baseline and ongoing
throughout drug therapy.

Counseling Strategies. Patients should also have access to a nutritionist or
dietitian for counseling services so that they are empowered to make dietary
modifications based on their individual needs. The pharmacist or dietitian should
utilize information including food sources of nutrients, reasons for consumption,
dietary interactions, pharmacokinetics, and pharmacodynamics of drug uses for
specific nutrients, and how dietary supplements and botanicals can impact drug-
nutrient interactions. Education about common high-risk herbals for renal
transplant includes those for which drug-serum levels of medications may be
impacted. It is vital to reinforce these risks at each teaching opportunity with
communication between the healthcare team including dietitian, pharmacist,
physician, and nurse in order to provide consistent messages to the patient. The
nurse, pharmacist, and nutritionist need to be diligent in monitoring the patient
for improvements in symptoms, complementary and alternative adjunct therapies,
increasing clinical markers of renal and hepatic function, and adherence to drug
therapy that may cause drug and nutrient interactions.

6. Interprofessional Collaboration in Managing Drug Nutrient Interactions
Interprofessional collaboration in managing drug-nutrient interactions is essential

for patient safety and quality outcomes. Multidisciplinary teamwork consisting of
pharmacy, nursing, and nutrition professionals is not only a valid model utilized
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in services for accreditation compliance, but also an evidence-based best practice
that spans the continuum of care. Each discipline has a unique collaborative role
that impacts patient safety for drug-nutrient interactions individually, but as a
team, they will maximize the potential for detecting and preventing drug-nutrient
interactions in order to enhance patient care. By working together, the team is
able to complete the necessary technology portion of the assessment.

A comprehensive assessment can only be accomplished when all three disciplines
contribute their expertise. To address these changing competencies, the team's
communication model is based on a shared team approach in order to manage
interactions most effectively. These changes in technology and information have
created interprofessional implications; numerous groups across the country are
grappling with these implications through their work in civic groups and teaching
circles. Presenters at the Model Interdisciplinary Program to Improve Quality of
Care for the Elderly have offered insight into potential best practices related to
drug-nutrient interactions by prohibiting added salt, resulting in a decrease in
potential medication-nutrient concerns. In summary, the major benefit of a
coordinated effort in identifying and managing drug-nutrient interactions is to
provide patients with the most thorough and informative information regarding
their food and medication needs and their safety. Continuing education and
awareness of this issue among colleagues is vital to long-term success, and many
professionals are working in this area every day to develop resources and new
methods.

References

Flannery, A. H., Soric, M. M., Benavides, S., Bobbitt, L. J., Chan, A., Crannage, A.
J., ... & Schwinghammer, T. L. (2017). 2017 Update to the American College
of Clinical Pharmacy pharmacotherapy didactic curriculum toolkit. Journal
of the American College of Clinical Pharmacy, 3(2), 455-464. accp.com

Grober, U., Schmidt, J., & Kisters, K. (2017). Important drug-micronutrient
interactions: A selection for clinical practice. Critical reviews in food science
and nutrition, 60(2), 257-275. [HTML]

Lafferty, L. (2017). Drug-Induced Nutrient Deficiencies and Proton Pump
Inhibitors. Nutritional Perspectives: Journal of the Council on Nutrition,
43(2). [HTML]

Litchford, M. D. (2017). 15.1 Effect of Food and Nutrients on Drug Kinetics and
Efficacy—214 15.2 Effect of Drugs on Food and Nutrient Kinetics and
Nutrition Status-215 15.3 Role of the Nutrition Professional-215.
Integrative and Functional Medical Nutrition Therapy: Principles and
Practices, 213. [HTML]

Liu, H., Chen, S., Liu, M., Nie, H., & Lu, H. (2017). Comorbid chronic diseases are
strongly correlated with disease severity among - patients: a systematic
review and meta-analysis. Aging and disease. nih.gov

Mai, C. W., Tan, J. S. H.,, Koay, G. W. L., & Lim, L. Y. X. (2017). Integrative
nutrition care in the community—starting with pharmacists. Pharmacy.
mdpi.com


https://www.accp.com/docs/positions/misc/Flannery_et_al-2019-Journal_of_the_American_College_of_Clinical_Pharmacy.pdf
https://www.tandfonline.com/doi/abs/10.1080/10408398.2018.1522613
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=01603922&AN=142954897&h=AdLR%2FtZ7yHQGmZ8lsrtgUOGy2c12W%2FRLxVU8CaAFZ0ddKlsZ1xaWqtiTAlYSg4q%2FC%2F%2BO7gzJek2Gkf10lxZiPw%3D%3D&crl=c
https://books.google.com/books?hl=en&lr=&id=C4PZDwAAQBAJ&oi=fnd&pg=PA213&dq=Nutrition+professionals+evaluate+dietary+intake+to+identify+deficiencies+caused+by+drug-nutrient+interactions.&ots=E3grdICoht&sig=lzYhVDtbm6iOynxI55SdBf1NkCI
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7220287/
https://www.mdpi.com/2226-4787/8/3/170/pdf

197

Ping, W., Zheng, J., Niu, X., Guo, C., Zhang, J., Yang, H., & Shi, Y. (2017).
Evaluation of health-related quality of life using EQ-5D in China during the
-19 pandemic. PloS one, 15(6), e0234850. plos.org

Tran, B. X., Nguyen, H. T., Le, H. T., Latkin, C. A., Pham, H. Q., Vu, L. G., ... &
Ho, R. C. (2017). Impact of - on economic well-being and quality of life of the
Vietnamese during the national social distancing. Frontiers in psychology,
11, 565153. frontiersin.org


https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0234850&type=printable
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.565153/pdf

198

A8l g Gy el g Dasall ) 930 14a jall Gl pa) Ao cilpliall g 43 9091 o Jolil) L2l

dadia ]

oabiaial 5 5% 38 Laa Al COLSA /5 aladall e e 53 J 55 2 Leie: cliaall 5 3 901 (g Jelil) Caany
A Dlall Alladll Qa5 ol col sall dpals o Apaladl UV 3aL ) M el oda (5255 38 o518 5l ADE) §f Ay )55 sl ol sall
O )l i) 5 aadiiaal o) sall A0 all A€pabiall o 48 sall A8 all & <l s ol cclydrall il iiad ol YDA
(S agaldai s oum yall 2 gaf 5 Ananl 5 m Lae e sy JBY) e Taad 5 Lalae SUSA ¢ sl gty il (e 720 (e S
ale U it (el Can Ll 48 5 o Ay 50l Lgia apaell 2 30e iy A1 e Jall Gial 5a¥1 5 0l (o) e A1) agiDaSA
Al e 5510y Ll paliatial 5 (g yal 5 Aypall G 0 sl cilillia s Laal e XS5 138 5 3ae Ol gind
Gla Lo A3l sl s i paall s anall (po Bpa 5 Fiusie o slos o g yall 2l (g0 ¢ sSms eJal i e
) 2 Opelid s (sl Jeliy

Alen G g (i) (a5 cmilaill aa all g Ll Jlaia) 3l 3y eJlad U5 Tes Lpnal) Al )l saradio Jany Ladic
O Ol Ja 5 aaa 8 43l aliaial 5 (lay paill s Alapall Sl ol Cia 50 38 ) 5l 038 8 o s ada yall LDl

A 51 G edtelal Liy s ) sl dpaal) dle 1) Jliadl andy Al 13) (@lld pa s nmpall Ao ) Cppat] el 5 4y 50!
Ay 523l) ANad) Aalne a3 Y 88 G5 sl 038 i A4Sy Cnslie Apmaa Ao ) Sl ) Gy pall dad ol sl bl
Fadl Jie Cuulie gaia ladl ) adlla) 4o cand (g jall Coslae Aadlas (o dauall Jlasl (Saiy al 13 iy sall
il 4 51 G el &)y e jaT dma e ) Sladd G Sl Jaa a0



