
https://doi.org/10.1177/8755122518780742

Journal of Pharmacy Technology
2018, Vol. 34(5) 216–230
© The Author(s) 2018
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/8755122518780742
journals.sagepub.com/home/pmt

Review Article

Introduction

The majority of US adults take prescription drugs, with 
their use increasing in recent years from 51% in 1999-2000 
to 59% in 2011-2012 based on National Health and Nutrition 
Examination Survey (NHANES) data.1 In a given 30-day 
period, it is estimated that more than half of Americans use 
at least 1 prescription drug, and this pattern of use tends to 
increase with age. Polypharmacy (defined as use of ⩾5 
drugs) has also been rising and is also more common among 
older adults,1 making the elderly population particularly 
susceptible to potential drug interactions.

Dietary supplementation with multivitamins/minerals 
(MVMs) or individual vitamins and minerals is widespread. 
According to NHANES data collected from 2011 to 2012,2 
52% of the US adult population reported use of any dietary 
supplement product (including MVMs, individual vitamin/
mineral supplements, and non-vitamin, non-mineral specialty 
supplements) in the prior 30 days; 48% took a supplement 

containing ⩾1 vitamin; and 39% took a supplement containing 
⩾1 mineral. Less than 10% of individuals report using 4 or 
more supplement products.2 Although their use has decreased 
somewhat in recent years, MVMs remain the most common 
type of dietary supplement used, being reported by almost one 
third of US adults.2 As expected, use of a daily MVM supple-
ment decreases the risk of nutritional inadequacies and 
increases the prevalence of micronutrient intake exceeding the 
upper intake level that is considered safe and tolerable 
(although this remains relatively uncommon in large popula-
tion-based studies [⩽4% for any single micronutrient]).3 Use 
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of supplement products increased by age, with 72% of indi-
viduals ⩾65 years of age taking at least 1 dietary supplement a 
month.2 Supplementation was also more common among 
women, non-Hispanic whites, and those who had attained 
higher levels of education.2 Individuals take dietary supple-
ments for numerous reasons, with improving and maintaining 
overall health being the primary drivers (Table 1).4

The pharmacokinetics of some drugs can be affected 
when administered with food or dietary supplements con-
taining certain micronutrients5 (ie, substances such as vita-
mins, essential minerals, and other trace elements that are 
required in small amounts to support normal physiologic 
functions). Drug-nutrient interactions refer to biochemical, 
physicochemical, physiological, or pathophysiological rela-
tionships between medications and the specific micronutri-
ents involved in the interactions.6 Many of these drug-nutrient 
interactions, with the exception of major nutritional issues 
associated with prescription medications, are not top of 
mind and may be underrecognized in the pharmacy setting 
since dispensing software only flags interactions with drugs 
that are captured in the system. As a result, over-the-counter 
(OTC) products, including nutritional supplements, may not 
be included. In addition, there are a number of chronic con-
ditions for which there are special nutritional concerns, 
including diabetes, inflammatory bowel disease, cardiovas-
cular disease, and alcoholism. As many as 48% of patients 
taking dietary supplements concomitantly with prescription 
drugs have been found to be at risk for a drug-micronutrient 
interaction.5,7-10 In one study, approximately 29% of supple-
ment-drug interactions were classified as interactions that 
were potentially clinically significant and required either 
monitoring or a change in drug therapy.10

Because pharmacists have regular access to patients’ 
medication histories, as well as insight on their use of 
dietary supplements and other OTC products, they are well 
positioned to monitor for drug-micronutrient interactions 
and recommend therapeutic strategies to the prescribing 
health care provider to address or avoid potential interac-
tions for at-risk patients. If a drug is known to significantly 
affect the pharmacokinetics of specific micronutrients, any 
potential deficiencies that may occur can be reversed 
through supplementation with multivitamins or specific 
micronutrients.5 The purpose of this review is to highlight 
the most common and/or clinically relevant drug-nutrient 
interactions that pharmacists may encounter in practice, 
with an emphasis on medications for chronic conditions 
that can predispose individuals to micronutrient gaps.

Data Sources

We conducted MEDLINE searches for English-language 
publications from 1970 through March 2017 using search 
terms related to drugs, medications, micronutrients (includ-
ing related terms such as vitamin, mineral, antioxidant, etc), 
and interactions. Additional relevant papers were identified 
via cross-referencing of the articles identified via these lit-
erature searches. Additional studies and reviews were eval-
uated to provide background and context.

Bidirectional Relationship Between 
Micronutrients and Medications

Medications can affect a patient’s micronutrient status either 
directly or indirectly (Figure 1).11,12 Some medications may 

Table 1.  Prevalence of Adults (⩾20 Years of Age) in the United States Taking Various Types of Supplements and Their Most 
Commonly Reported Motivation for Use, 2007 to 2010.

Type of Supplement
Users, 

n
Overall, % (SE) 
(N = 11 956) Most Common Reported Motivation

Users Reporting 
Motivation, % (SE)

Multivitamin/mineral 3404 31.9 (0.8) To improve overall health 48 (1)
Calcium 1342 11.6 (0.6) For bone health 74 (2)
Vitamin C 764 7.1 (0.5) To boost immune system, prevent colds 45 (3)
Mutlivitamin 632 5.7 (0.4) To improve overall health 31 (2)
Vitamin D 542 4.9 (0.4) For bone health 38 (2)
Vitamin E 439 3.7 (0.2) To improve overall health 40 (3)
Vitamin B

12
408 3.3 (0.2) To improve overall health 31 (3)

Iron 245 1.8 (0.1) For anemia, low iron 67 (4)
Folic acid 194 1.5 (0.2) Other reason 15 (4)
Potassium 119 0.9 (0.1) For muscle-related issues 24 (5)
Magnesium 125 1.1 (0.1) To improve overall health 18 (4)
Vitamin B

6
106 0.9 (0.1) To improve overall health 24 (5)

Vitamin A 103 0.8 (0.1) For eye health 44 (6)
Vitamin B

3
 (niacin) 70 0.7 (0.1) For heart health, lower cholesterol 77 (6)

Abbreviation: SE, standard error.
Source: Adapted with permission from JAMA Intern Med. 2013;173(5): 355-361. DOI 10.1001/jamainternmed.2013.2299. Copyright ©2013 American 
Medical Association. All rights reserved.4
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directly affect the pharmacokinetic properties (absorption, 
distribution, metabolism, or excretion) of micronutrients 
because both may use the same metabolic and transport path-
ways in the body. In addition, physiologic changes resulting 
from the drug’s mechanism of action may directly affect the 
micronutrient. The medication itself may indirectly affect the 
patient’s health due to its effect on overall nutritional (eg, 
weight gain, weight loss), metabolic (eg, hyperglycemia, 
hypertriglyceridemia), or specific micronutrient or mineral 
(eg, hypokalemia, zinc deficiency) status.5,13 Many medica-
tions have gastrointestinal (GI) adverse effects, such as 

nausea, vomiting, and diarrhea.5,13 Other adverse effects of 
medications, including cognitive, visual, and gait distur-
bances, may alter a patient’s ability to obtain, prepare, and 
consume food. The elderly are particularly at risk for these 
adverse effects given their more prevalent use of medications 
and lower tolerance for adverse effects.5,13,14 As an example, 
antacids can affect the absorption of concomitantly adminis-
tered oral preparations via alterations in GI transit time or by 
binding to or chelating the substances.15 Thus, iron or folic 
acid supplements should be separated by 2 hours, and citrus 
fruit/juice or calcium citrate supplements should be separated 

Figure 1.  Bidirectional relationship of drug-micronutrient interactions. Reproduced from Karadima et al.12
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by 3 hours from antacid use.16 Additionally, prolonged use of 
gastric acid suppressants (eg, proton-pump inhibitors [PPIs] 
and histamine-2 receptor antagonists [H

2
RAs]) has been 

associated with vitamin B
12

 malabsorption and deficiency, 
although the clinical significance of this vitamin-drug inter-
action is not clear.17,18

Conversely, micronutrients can influence the pharmaco-
kinetics and pharmacodynamics of medications.6 Dietary 
supplements may interact with medications through various 
mechanistic pathways, such as alterations in transport pro-
teins or enzymes; complexation, chelation, or deactivation 
processes occurring in the gut; and in some cases, pharma-
codynamic interactions occurring at the site of action.6 The 
micronutrient status of the patient can indirectly affect the 
efficacy of medications because nutritional deficiencies 
may affect drug absorption and metabolism.19 When a 
patient experiences severe energy or protein deficiencies, 
enzyme concentrations in tissues can be decreased, reduc-
ing drug absorption or protein binding and possibly causing 
liver dysfunction. Alterations in the GI tract can also reduce 
drug absorption and modify response. A specific example is 
the association of hypomagnesemia and digoxin toxicity.20 
Digoxin inhibits the magnesium-dependent enzyme  
Na+/K+-ATPase, and therefore, in patients who are magne-
sium-deficient, plasma potassium is also reduced, thereby 
enhancing the effects of digoxin.20,21 A deficiency of vita-
min C may also reduce the activity of drug-metabolizing 
enzymes, as suggested in scorbutic guinea pigs who demon-
strated significantly decreased levels of various compo-
nents of the P450 cytochrome enzyme complex.19,22-24

Supplementation with micronutrients may also be rec-
ommended to improve the efficacy of a medication. For 
example, raloxifene and teriparatide should be administered 
with adequate dietary intake of calcium and vitamin D; oth-
erwise, dietary supplementation may be necessary to ensure 
the efficacy of these medications.16 Likewise, epoetin-alfa 
may need to be administered with supplemental iron, vita-
min B

12
, and folic acid to provide effective therapy.16

Drug-Nutrient Interactions of Concern 
in Clinical Practice

Table 2 summarizes several drug-nutrient interactions that 
commonly occur in clinical practice.11,16,25-34 In many cases, 
the effect of short-term use of these medications in healthy 
individuals is negligible and does not require intervention. 
In addition, some interactions may be clinically significant 
only when micronutrient intake is very low; therefore, aver-
age daily intake of the micronutrient may need to be consid-
ered. However, long-term medication use in chronic 
conditions may require an increased or decreased intake of 
specific micronutrients or monitoring of the intake of these 
micronutrients to prevent adverse outcomes.

Gastric Acid Suppressants

OTC, as well as prescribed, PPIs and H
2
RA acid suppres-

sants are often used for the treatment of heartburn and gas-
troesophageal reflux disease.18,35 Due to the reduction in the 
secretion of gastric acid and pepsin that they produce, pro-
longed use of PPIs and H

2
RAs has been associated with 

vitamin B
12

 malabsorption and deficiency.17,18,35 Aside from 
the obvious consequences of vitamin B

12
 deficiency (ie, 

megaloblastic anemia and neurologic symptoms), there is 
also the risk that slight vitamin B

12
 deficiency will increase 

serum homocysteine, which has been associated with car-
diac and vascular conditions, impaired cognition, and other 
adverse effects, particularly in the elderly and in those who 
have had gastric surgery.17,30 Therefore, a supplement con-
taining vitamin B

12
 may be advisable in patients receiving 

long-term PPI and H
2
RA therapy.16,18,30

Because an acidic environment in the GI tract is needed 
for absorption of insoluble calcium, long-term acid sup-
pression could theoretically decrease the solubility and 
absorption of calcium from the gut, leading to a reduction in 
bone mineral density and increased risk of osteoporosis and 
fracture.36 A modest increased risk of fracture has been 
observed in patients taking PPIs.37 Because of this potential 
association between PPIs and fractures, the US Food and 
Drug Administration issued a warning regarding the possi-
ble increased risk of fractures among patients using high-
dose PPIs for extended periods.38 However, it is important 
to note that these findings are limited by the potential con-
founding factors and biases inherent to observational data, 
and evidence supporting whether the association is medi-
ated through impaired calcium absorption from the gut has 
been mixed.37 Nevertheless, several practical strategies can 
be recommended by the pharmacist for individuals taking 
PPIs long-term to address the issue.36 When calcium intake 
is adequate, the impact of gastric acidity on the solubility of 
calcium salts relative to overall absorption would be mini-
mal, so patients chronically using PPIs should be instructed 
to ensure they are obtaining the recommended amount of 
daily calcium for their age/sex (via either dietary intake or 
supplementation).36 The calcium content of the typical 
vegan diet is of concern,39 so vegans in particular may con-
sider taking calcium supplements with a PPI. Soluble cal-
cium salts, such as calcium citrate, would be less subject to 
changes in bioavailability related to gastric pH.36 Absorption 
of insoluble salts, such as calcium carbonate, can be 
improved when administered with meals, which is routinely 
recommended but may be particularly important in the con-
text of acid suppression.36 Likewise, gastric acid is needed 
for iron absorption, and therefore, the use of acid-suppres-
sive therapy could decrease iron absorption. Use of H

2
RAs, 

for example, has been shown to decrease the absorption of 
iron by as much as 65%.35,40 This interaction can be avoided 
by taking H

2
RAs at least 2 hours before or after iron intake.16
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Anticoagulants and Vitamin K Stability

Drug-nutrient interactions with anticoagulants such as war-
farin, and vitamin K are well known and can lead to life-
threatening hemorrhagic events.41 Studies have 
demonstrated that clinicians have deficiencies in their 
knowledge of warfarin-vitamin K interactions, which may 
result in inaccurate patient counseling and adverse out-
comes.42,43 Patients should be counseled that they should 
continue to consume the same amount of vitamin K in their 
diet, including that contained in dietary supplements, while 
taking concomitant anticoagulant therapy.42 Diets low in 
vitamin K can result in unstable international normalized 
ratios (INRs); therefore, supplementation with vitamin K 
may be needed in these patients.44 Both phylloquinone 
(vitamin K

1
) and menaquinone (vitamin K

2
) in doses from 

25 to 100 µg are contained in MVM supplements that are 
available in the United States.33 For patients using vitamin 
K–containing dietary supplements with anticoagulants, 
pharmacists should be aware of differences in potency 
between the different forms of vitamin K. Specifically, vita-
min K

2
 is 3 to 4 times more potent than vitamin K

1
 in coun-

teracting coumarin-derived anticoagulants. As such, the 
recommended upper limit for safe intake of vitamin K

2
 in 

patients taking oral anticoagulants is 50 µg/day compared 
with 100 µg/day with vitamin K

1
.45 However, when 

administered in combination with properly adjusted antico-
agulant doses, the longer half-life of vitamin K

2
 may pro-

vide more stable levels of anticoagulation effect.45 
Moreover, anticoagulants that directly inhibit factor Xa or 
thrombin are now available and have little or no interaction 
with food or dietary supplements and other medications.46

Chemotherapy

Patients being treated for cancer may require individualized 
micronutrient supplementation management rather than fol-
lowing generalized recommendations due to the complex 
nature of these therapies. This may be further complicated 
by the fact that many cancer patients, without the knowl-
edge of their physician, take micronutrients to help alleviate 
the disease itself or the adverse effects of therapy, or to 
increase the efficacy of treatment.47

Chemotherapy is an area where there is a particular need 
for individualized assessments of nutritional intake during 
treatment. As reviewed by Ozben,48 evidence for the bene-
fits or risks associated with antioxidant supplementation in 
patients undergoing cancer treatment is conflicting, and 
results vary according to the form and intake level. Some 
studies have suggested a potential benefit for vitamin E in 
terms of enhanced effectiveness or reduced toxicity when 
taken concurrently with chemotherapy.48 Mechanistic stud-
ies using preclinical disease models have demonstrated that 
vitamin C, as an inhibitor of hypoxia-induced factor-1 

(HIF-1)–dependent angiogenesis, has the ability to counter-
act cancer-promoting processes.49 However, studies are 
needed to determine how oxidative homeostasis differs in 
normal and malignant cells in order to find how antioxi-
dants may be incorporated into cancer treatment.47

Niacin supplementation at a dose of 14 to 16 mg/day in 
adults has been recommended to treat the symptoms of pel-
lagra (dermatitis, diarrhea, and dementia) that are often 
associated with long-term chemotherapy in patients who 
may be niacin deficient.50 In addition, niacin deficiency in 
cancer patients has been shown to sensitize bone marrow 
and increase the risk of chemically induced leukemia as a 
result of the suppressive effects of chemotherapy.50

Thus, not only may chemotherapy itself negatively affect 
the nutrient status of the body, but the adverse effects of 
chemotherapy (ie, anorexia, stomatitis, and diarrhea) can 
also cause nutrient deficiencies.51,52 However, because sup-
plementation with certain micronutrients may decrease the 
efficacy of treatment in some circumstances, patients should 
be advised of appropriate supplementation as part of their 
overall treatment plan.47,48

Folic Acid Supplementation in Methotrexate 
Therapy for Autoimmune Disorders

Folic acid supplementation in the context of anti-folate ther-
apy with methotrexate for treatment of psoriasis or rheuma-
toid arthritis is widely used despite the absence of generally 
accepted evidence-based guidelines.53 The goal of supple-
mentation with folic acid or folinic acid (5-formyl tetrahy-
drofolate, a cofactor of methotrexate’s target dihydrofolate 
reductase) is to reduce adverse reactions to methotrexate 
treatment.54 Baran et al reviewed literature reports published 
between 1960 and March 2014 pertaining to the vitamin-
drug interaction in psoriasis patients and concluded that folic 
acid supplementation may be effective in reducing the sever-
ity of methotrexate-related adverse effects.53 In a meta-anal-
ysis of 6 trials with 624 rheumatoid arthritis patients, folic/
folinic acid was found to reduce the incidence of GI tract 
adverse effects in patients on methotrexate therapy.55 
However, a meaningful effect of supplementation on the 
hematological adverse effects of methotrexate cannot be 
established. Importantly, folic/folinic acid supplementation 
does not appear to affect the efficacy of methotrexate treat-
ment of rheumatoid arthritis.55 A study comparing the effects 
of 2 dose regimes of folic acid supplementation (5 mg/week 
vs 30 mg/week) on the tolerability and efficacy of metho-
trexate in treatment of rheumatoid arthritis patients found no 
differences with regard to adverse effects or methotrexate 
discontinuation.56 However, the lower-dose group showed a 
lower rheumatoid arthritis disease index, indicating that the 
5 mg/week dose had a smaller negative effect on methotrex-
ate efficacy. Rheumatoid arthritis patients who receive coun-
seling from a rheumatologist are more likely to be prescribed 
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folic acid-methotrexate combination therapy than patients 
counseled by other health care providers, highlighting the 
need for guidelines on folic acid supplementation in this 
clinical setting.57

Chronic Disease Contribution to 
Vitamin/Mineral Insufficiencies

Some chronic diseases can predispose patients to vitamin/
mineral insufficiencies that may require dietary supplemen-
tation. Diabetes, malabsorptive disorders (including 
Crohn’s disease and ulcerative colitis), cardiovascular dis-
ease, and alcoholism are some of the most common condi-
tions seen by pharmacists in clinical practice that may 
necessitate patient counseling on the need for micronutrient 
supplementation.

Diabetes

Type 2 diabetes mellitus (T2DM) has been associated with 
poor nutrition and deficiencies in micronutrients involved 
in glucose metabolism, pancreatic β-cell function, and insu-
lin signaling.51 Therefore, deficiencies in these micronutri-
ents could also contribute to the development of T2DM.58

It has been demonstrated that 14% to 48% of patients 
with T2DM have hypomagnesemia, while patients without 
diabetes have an incidence of only 3% to 15%.59-65 Low 
serum magnesium concentrations are associated with com-
plications of diabetes, including an increase in the risk of 
cardiovascular disease and diabetic retinopathy.59 A meta-
analysis of studies of oral magnesium use found evidence 
that supplementation for 4 to 16 weeks may be effective in 
reducing fasting plasma glucose concentrations and raising 
high-density lipoprotein cholesterol in patients with T2DM; 
however, the authors noted that the long-term efficacy and 
safety remained to be determined.66

Thiamin (vitamin B
1
) deficiencies have been observed in 

17% to 79% of patients with diabetes,58,67,68 and studies 
suggest a beneficial role for supplementation in reducing 
risk and severity of T2DM or its associated complica-
tions.58,67,69-71 It has also been observed that compared with 
healthy controls, patients with diabetes have lower plasma 
concentrations of vitamin C72 and lower circulating concen-
trations of biotin, with an inverse correlation between biotin 
status and fasting plasma glucose.73,74 Low levels of serum 
vitamin D have been found to significantly increase cardio-
metabolic risk (including insulin resistance, metabolic syn-
drome, and cardiovascular disease risk),75 and preliminary 
evidence suggests that vitamin D with or without calcium 
supplementation may improve glucose metabolism and 
insulin signaling.76-79

Antidiabetic medications can also affect micronutrient 
status. For example, it has been demonstrated that metformin 

hydrochloride lowers blood concentrations of vitamin B
12

 
and folate by decreasing their absorption in the GI tract, 
thereby causing neuropathies of the hands and feet.80-83 
Therefore, supplementation with folic acid (the synthetic 
form of folate) in this patient population should be consid-
ered. The precise role of vitamin B

12
 supplementation in dia-

betic patients taking metformin has not been established, but 
it would be wise to monitor vitamin B

12
 status in this group.84

Malabsorptive Disorders (eg, Crohn’s Disease, 
Ulcerative Colitis)

Inflammatory bowel diseases (IBD), such as Crohn’s dis-
ease and ulcerative colitis, involve chronic inflammation 
that ultimately damages the GI tract, and thereby impairs 
absorption of nutrients.85 Patients suffering from Crohn’s 
disease or ulcerative colitis are thus at increased risk of 
micronutrient insufficiency.85 Vitamin B

12
 malabsorption is 

of particular concern in IBD, and dietary supplementation 
in the form of intramuscular injection is recommended in 
those with clinical deficiency or severe B

12
 malabsorptive 

disease (eg, patients with disease in the ileum or those who 
have undergone small bowel surgery).86 Vitamin D defi-
ciency is associated with morbidity and the course of 
inflammatory bowel disease,87 and therefore, screening and 
supplementation as appropriate are recommended.87,88 
Crohn’s disease has been associated with reduced bone den-
sity and with osteoporosis due to reduced intake of vitamin 
D–fortified dairy products, malabsorption of vitamin D, or 
bacterial overgrowth.89 As a result, patients should have an 
intake of at least 1500 mg of calcium daily, either via diet or 
supplementation.89 In addition, iron deficiencies frequently 
occur in individuals with ulcerative colitis and Crohn’s dis-
ease due to intestinal bleeding,87,90,91 and intravenous or oral 
iron supplementation should be considered when iron-defi-
ciency anemia is present.91

Certain medications used in IBD may also cause nutrient 
deficiencies. For example, folate deficiency may occur in 
patients who are receiving sulfasalazine, and supplementa-
tion with folic or folinic acid is recommended to replenish 
folate stores.92 Long-term use of prednisone and other anti-
inflammatory steroids can both inhibit the absorption of 
calcium and increase renal calcium loss, thus having an 
unfavorable effect on bone health.89 Patients initiating cor-
ticosteroid medication should therefore also start supple-
mentation with calcium and vitamin D.89 The bile acid 
sequestrant cholestyramine (used to treat diarrhea following 
ileac resection) interferes with the absorption of fat and may 
increase the risk for deficiency of vitamin D and other fat-
soluble vitamins in patients with Crohn’s disease.34,89

Individuals with obesity who undergo bariatric surgery 
are at increased risk of nutrient deficiencies due to malab-
sorption.93,94 At a minimum, a multivitamin supplement is 
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recommended for all patients after bariatric surgery; addi-
tional supplementation may be necessary depending on the 
type of surgery that was performed and the associated risk 
of malabsorptive disease.93

Cardiovascular Disease

Vitamin and mineral deficiencies can cause significant 
clinical problems that should be monitored in patients 
with cardiovascular disease. Some research has suggested 
that diets high in potassium, magnesium, and possibly cal-
cium may have beneficial effects on blood pressure, as 
well as reducing the risk of stroke, and supplementation 
may be beneficial if these needs are not met through 
diet alone.95,96 The Atherosclerosis Risk in Communities 
Study found that the lower the serum magnesium level, 
the greater the risk of coronary heart disease.97 In addition, 
a meta-analysis of hypertensive and normotensive indi-
viduals found that supplemental magnesium produced a 
small but clinically significant reduction in blood pres-
sure, particularly for those who received a higher dosage 
(>370 mg/day).98 Increased dietary potassium intake is 
associated with a reduction in blood pressure,99 which, in 
turn, has been shown to result in corresponding decreases 
in vascular disease. A meta-analysis of prospective studies 
further demonstrated that higher daily potassium intakes 
were associated with a 21% lower risk of stroke.100

A number of medications used to treat cardiovascular 
disease can affect vitamin status. Cholesterol-lowering 
drugs, such as cholestyramine, can limit the absorption 
of dietary fats in the intestine, as well as the fat-soluble 
vitamins A, D, E, and K.101 Diuretics, such as 
hydrochlorothiazide, increase levels of homocysteine, 
which may in turn counter the cardioprotection resulting 
from lower blood pressure.102 Supplementation with folic 
acid, vitamin B

6
, and vitamin B

12
 can help reduce 

homocysteine levels.102

Alcoholism

Individuals who suffer from alcoholism usually have insuf-
ficient intake of certain micronutrients because most of 
their calories come from alcohol.51 Most notably, deficien-
cies in vitamin B

6
, vitamin B

12
, folate, and thiamin may 

contribute to the development of alcoholic liver dis-
ease.51,103,104 Higher intake of thiamin is needed during 
alcohol withdrawal as a result of increased metabolism.104 
Therefore, vitamin supplements are recommended for 
patients who suffer from alcoholism to help prevent thiamin 
deficiency, as well as deficiencies in other micronutri-
ents.103,104 In addition, during alcohol withdrawal, it is rec-
ommended that thiamin be administered either orally or 
parenterally to offset the greater thiamin requirement.104

Drug-Micronutrient Interactions 
and Unmet Nutritional Needs: 
Opportunities for pharmacist 
intervention

Recognition of At-Risk Individuals

One of the main factors that affect drug-nutrient interac-
tions is the patient’s nutritional status prior to the beginning 
of treatment.11 Underlying nutrient deficiencies, as well as 
multiple comorbidities and polypharmacy, increase the risk 
for drug-nutrient interactions. However, the most suscepti-
ble patients are those who are critically ill, as well as the 
elderly, obese, frail, severely malnourished, and those with 
underlying intestinal dysfunction.6 Additional factors that 
can affect micronutrient status include gender, self-medica-
tion with supplements, and liver and kidney function.11,13 
Length of treatment with a medication should also be con-
sidered, as short-term use usually does not require treatment 
with dietary supplements.

Opportunities for the Pharmacist

The majority of health care professionals believe that phar-
macists are in the best position to discuss drug-nutrient 
interactions with patients.105 Most pharmacists have access 
to full medication histories and regularly provide counsel-
ing and disease state education; therefore, they can identify 
areas of direct and indirect drug-nutrient interactions and 
assess dietary supplement needs. Additionally, the avail-
ability of MVMs and other dietary supplements in most 
pharmacies gives pharmacists a direct opportunity to iden-
tify and educate patients on appropriate use.

Pharmacists are in a position to evaluate drug-micronutri-
ent interactions for patients in whom the intake of a micronu-
trient is already inadequate, particularly in patients with 
chronic disease who use long-term maintenance medications. 
In addition, the elderly may be at particular risk due to comor-
bidities and polypharmacy.11,106 Pharmacists can also ask their 
patients about dietary habits, MVM and other dietary supple-
ment use, including dose and duration of use, and concurrent 
drug therapies during counseling sessions to get a comprehen-
sive overview of their patients’ medication histories.12

Collaboration between pharmacists and other providers, 
including physicians, nutritionists/dietitians, and nurses, 
can facilitate identification of recommendations that will 
decrease drug-nutrient interactions and prevent adverse 
events.12 Some drug-nutrient interactions may require spe-
cific dosing strategies to ensure that the desired effect of the 
medication is not compromised by dietary supplementation. 
The timing of administration may be important to ensure 
that the medication is taken apart from these supplements. 
For example, calcium, magnesium, iron, and zinc can form 
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a complex with tetracycline that may decrease its absorp-
tion, and therefore, these supplements should be adminis-
tered 3 hours before or 1 hour after tetracycline.16 Another 
example is that antacids can increase or decrease the rate 
and/or extent of absorption of concomitantly administered 
dietary supplements, and as a result, their administration 
should be separated by 2 to 3 hours.15,16

Conclusions

Dietary supplement use with vitamins and minerals is wide-
spread, as is prescription drug use in the United States; 
therefore, drug-nutrient interactions are an important con-
sideration. Some drug-nutrient interactions, as well as some 
chronic diseases themselves, may result in micronutrient 
deficiencies, thereby requiring augmentation with MVMs 
or other dietary supplements. Pharmacists should be knowl-
edgeable of potential drug-nutrient interactions, monitor for 
their occurrence, and recommend strategies to prevent 
adverse outcomes when necessary.
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