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Upon successful completion of this article, the pharmacist should  
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1.  Describe the landscape for alternative medicine in the American-based 

health care system.
2.  Name common medications and medication classes that cause  

nutrient depletion.
3.  List patient populations who are at risk of nutrient depletion. 
4.  Recommend appropriate vitamins and supplement for patients experi-

encing nutrient depletion.

Upon successful completion of this article, the pharmacy technician 
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1.  Describe the landscape for alternative medicine in the American-based 

health care system.
2.  Name common medications that cause nutrient depletion.
3.  List patient populations who are at risk of nutrient depletion.
4.  Identify opportunities for a pharmacist intervention with a patient experi-

encing nutrient depletion. 
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INTRODUCTION
The United States spends more than $30 billion on com-
plementary health approaches each year, and 42 percent 
(or $12.8 billion), is spent on natural product supplements, 
according to the National Center for Complementary and 
Integrative Health and the Centers for Disease Control 
and Prevention. Ultimately, these figures show there is a 
booming market for natural product supplements. One 
of many motivators that push patients to purchase these 
natural product supplements at their local pharmacy is 
nutrient deficiency. Pharmacists are in a unique position 
to accurately identify and treat patients experiencing 
nutrient deficiencies.

Nutrient deficiencies are detrimental to a patient’s physical 
and intellectual development; therefore, proper diagnosis 
and treatment is vital to providing the best care. Patients are 
diagnosed with nutrient deficiencies through routine labora-
tory monitoring, when an individual nutrient or mineral falls 
outside the normal limit. Symptoms of nutrient deficien-
cies include fatigue, muscle weakness, and forgetfulness. 
Important nutrients to monitor include vitamins (such as A, 
C, D, and E), trace elements (such as calcium and phospho-
rus), and amino acids (such as Arginine and Cysteine).

The patient treatment plan for nutrient deficiency is 
dependent on the deficiency’s cause. The three most no-
table causes of nutrient depletion are malnutrition (diet), 
disease (secondary to a medical condition), and medica-
tion utilization. As the majority of nutrients are obtained 
through diet, changes in an individual’s diet or how the 
body absorbs nutrients impact serum nutrient levels 
greatly. For example, adopting a vegetarian/vegan lifestyle 
or undergoing bariatric surgery will warrant nutritional 
supplementation. Additionally, medical conditions, such 
as Crohn’s Disease, disrupt the body’s ability to absorb 
nutrients and can subsequently cause nutrient levels to 
drop. Finally, certain medications can result in nutrient 
depletion and require additional treatment to correct the 
imbalance. Succinctly, the main treatment options are diet 
modification and supplementation.

DIET
The National Institutes of Health Office of Dietary Supple-
ments sets the Dietary Reference Intakes for each gender 
and age group. These recommendations can be found at 
the department’s official website. Unfortunately, patients 
may be unable to afford, or unwilling to eat, a balanced 
diet with adequate nutrients. A patient’s diet should be 
considered when counseling, but pharmacists should 
adopt a patient-centered care approach. Voluntary diet 
changes such as vegetarianism and veganism are not pa-
tient barriers to care, but opportunities for the pharmacist 

to tailor treatment specific to the patient. Using resources 
such as www.choosemyplate.gov can aid in creating the 
patient’s personal treatment plan. Additionally, physical 
changes in a patient’s body, such as bariatric surgery or 
pregnancy, can also impact nutritional status and are part 
of the treatment plan.

VEGETARIANS AND VEGANS
Iron, calcium, and vitamin B12 (cyanocobalamin) are nu-
trients that may be deficient in patients living with the veg-
etarian and/or vegan lifestyle. Iron recommendations for 
vegetarians are 1.8 times that of non-vegetarians, because 
plant-based iron is not easily absorbed. Low iron levels 
may present with symptoms such as fatigue, dizziness, 
and lightheadedness. If the patient is not able to consume 
the recommended amount of daily iron, consider sup-
plementation. Use the Recommended Daily Allowances 
published by NIH to determine the dose. Of note, the 325 
mg dose of over-the-counter iron (65 mg of elemental 
iron) exceeds the NIH recommendations, so only recom-
mend that dose if the patient is at risk of iron deficient 
anemia. Hypocalcemia may present in vegans, but not 
vegetarians who consume eggs and milk. Vegans should 
consume calcium-enriched food and consider taking a 
dietary supplement. A multivitamin containing 500 mg of 
calcium should be sufficient. The formulation, carbonate 
versus citrate, is not an issue as calcium absorption is not 
in question. Additionally, vegans also do not get enough 
vitamin B12. Dietary items that contain high levels of vita-
min B12 are eggs, dairy, and meat, which vegans avoid. 
Fortified food and dietary supplementation are necessary 
to maintain appropriate serum concentrations of vitamin 
B12. Finally, vegetarian and vegan diets are often rich in 
folic acid, which may mask the hematological symptoms 
of vitamin B12 deficiency, so annual testing of serum ho-
mocysteine, methylmalonic acid, or holotranscobalamin 
are recommended.

While protein deficiency may seem like an obvious con-
cern for vegetarians and vegans, they can consume the 
daily protein recommendations by eating a variety of plant 
foods eaten over the course of the day that contain essen-
tial amino acids. So complementary amino acids, or amino 
acids that can be combined to create a complete protein, 
do not even have to be consumed during the same meal.

MEDICAL CONDITIONS
Bariatric surgery
The physical changes in a patient’s digestive system after 
bariatric surgeries can limit the body’s ability to absorb 
nutrients and medications properly. Specifically, these 
patients struggle with maintaining an adequate intake of 
fat soluble vitamins (A, D, E, and K) as well as calcium. A 
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multivitamin and calcium supplementation will be required 
indefinitely. The multivitamin should have at least 400 mcg 
to 2 mg of folic acid. Some practitioners may also recom-
mend chewable or liquid vitamins depending on the bar-
iatric surgery to aid in absorption. Protein malabsorption 
is a concern, but can be avoided with meal planning and 
educating the patient on how to identify protein rich foods. 
If supplementation is necessary, there are several products 
available on the market, so start with the products that in-
clude the nine essential amino acids and then use factors 
like taste, texture, and cost to choose the product that best 
fits the patient. 

Pregnancy
Folic acid deficiency is responsible for two serious neural 
tube defects: Spina bifida and anencephaly. The CDC rec-
ommends all women age 15-45 take a daily dose of 0.4 mg 
of folic acid. This recommendation is because half of report-

ed pregnancies are unexpected, and the aforementioned 
birth defects develop during the first month of pregnancy.

Crohn's Disease
Crohn’s Disease is an inflammatory disorder of the 
intestine, and inflammation can occur anywhere along 
the digestive tract. The most commonly affected area 
is the lower ileum, which, when inflamed, inhibits the 
body’s ability to absorb carbohydrates, proteins, and fats. 
Additionally, nutrients like the fat-soluble vitamins (A, 
D, E, and K) and the ‘B’ vitamins may not be absorbed. 
Due to the abnormal absorption, patients may develop 
nutritional deficiencies, and patients will require dietary 
supplementation. Similar to patients’ status post-bariatric 
surgery, a liquid formulation of vitamins may be recom-
mended due to the better absorption compared to tables. 
Alternative, vitamin B12 injections show better outcomes 
than oral supplementation. 

Table 1: Common Medications and Nutrition Depletion

Class Generic FDA Indication Deficiency Recommendation Monitoring

acid reduction (PPI 
and H2RA)

omeprazole, 
lansoprazole

GERD magnesium, iron, 
and vitamin B12

supplementation as 
needed
-Use calcium citrate

blood levels

beta agonist albuterol, 
levalbuterol

asthma, COPD potassium supplementation as 
needed

potassium levels, 
magnesium levels, 
continuation of acid 
reduction therapy

biguanide metformin diabetes, PCOS vitamin B9, vitamin 
B12

supplementation as 
needed

blood levels

corticosteroids prednisone, 
methylprednisolone 

asthma calcium, vitamin D, 
and potassium

supplementation as 
needed

bone density scan, 
blood levels

diuretics (loop  
and thiazide)

furosemide, 
hydrochlorothiazide

edema, 
hypertension

calcium, 
magnesium, and 
potassium

supplementation  
as needed

blood levels

HMG-CoA 
reductase inhibitors

statins reduction of 
cholesterol, 
prevention of ACS

coenzyme Q10 consider 
supplementation; 
however, there is 
little data to support

side effect profile of 
statin therapy

weight loss orlistat obesity 
management

beta-carotene and 
fat soluble vitamins 
(A,D,E,K)

supplementation 
needed

blood levels

Source: Facts and Comparisons

Key: Listed in alphabetical order of medication class, ACS – Acute Coronary Syndrome, PCOS – Polycystic Ovarian Syndrome, PPI 
– Proton Pump Inhibitor, H2RA – Histamine-2 Receptor Antagonist, GERD – Gastroesophageal Reflux Disease, COPD – Chronic 
Obstructive Pulmonary Disease
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Though Crohn’s Disease does not typically affect the large 
intestine, deficiencies in trace minerals such as iron and 
calcium could occur. Routine monitoring is recommended 
and dietary supplements may be needed depending on the 
severity of the deficiency.

Pediatric Malnutrition
The American Society for Parenteral and Enteral Nutri-
tion Society collaborated with the American Academy of 
Pediatricians to create standard definitions for pediatric 
malnutrition in an effort to improve early recognition 
of pediatric malnutrition. These organizations classify 
malnutrition based on etiology and have created two 
groups: illness-related (trauma, cystic fibrosis, chronic 
kidney disease, etc.) and non-illness-related (behavioral, 
socioeconomic, and environmental). In the United States, 
illness-related malnutrition is the most common. Of note, 
pediatric malnutrition is often delineated by country status 
as resource-rich or resource-limited. This information 
focuses on a resource-rich country.

Pediatric patients are in a state of growth; therefore, 
the nutritional requirements are constantly changing. 
Routine supplementation of vitamins and minerals is not 
required for healthy children with a balanced diet (see 
www.choosemyplate.gov), and recent dietary surveys 
have shown an excessive intake of vitamin A, vitamin C, 
iron, zinc, copper, selenium, and folic acid in children 
between the ages of 2-18 when provided supplements. 
However, parents may wish to provide children with a 
pediatric multivitamin, and the community pharmacist 
should monitor for potential drug interactions with pre-
scribed medications (such as antibiotics). 

Illness-related pediatric malnutrition, such as cystic fibro-
sis, requires close monitoring from the care team, and the 
community pharmacist can help document OTC medica-
tion use, deliver medication reconciliation, and provide 
adherence tips.

MEDICATIONS
Drug utilization is the last common cause of nutrient 
deficiencies. During the dispensing process, pharmacists 
can assess patients for potential nutrient deficiencies 
based on the medication profile. Unfortunately, there is a 
paucity of data surrounding nutritional deficiency sequelae 
from medications. However, in most cases, maintaining a 
healthy diet and potential supplementation with a multivi-
tamin is sufficient treatment. Pharmacists should use their 
judgement and the patient care process when recom-
mending supplementation. Table 1 contains an overview 
of the medications that may cause nutritional deficiencies 
and recommended treatment.

Metformin
Metformin may cause a deficiency in vitamins B9 (folate) 
and B12, though supplementation is only needed in some 
patients. The average adult should maintain a dietary 
intake of 400 µg/day of vitamin B9 and 2.4-2.8 µg/day of 
vitamin B12 through food or supplementation. Vitamin B12 
deficiency is determined by a serum concentration of less 
than 200 picograms per milliliter (pg/mL) (normal values 
are 200-900 pg/mL). The average multivitamin contains 6 
µg of vitamin B12. However, each patient should be moni-
tored to determine the most efficacious dose. 

Orlistat
Orlistat is a common weight loss drug that works by acting 
as a reversible inhibitor of gastric and pancreatic lipases, 
which inhibits the absorption of dietary fats by 30 percent. 
The inhibition of dietary fats can also prevent nutrients 
from being absorbed. Most patients using orlistat will 
require supplementation. The nutrients impacted by orlistat 
are the fat-soluble vitamins: beta-carotene and vitamins A, 
D, E, and K. Treatment is a multivitamin that contains the 
fat-soluble nutrients. However, patients must be counseled 
to take the supplements at least two hours before or after 
orlistat administration. 

Beta Agonists
Beta agonists, albuterol and levalbuterol, may cause a 
decrease in serum potassium through activation of the 
sodium-potassium ATPase pump. The decrease in serum 
potassium presents most commonly during short-term, 
high-dose administration of beta agonists situations, such 
as preterm labor or an acute asthma attack. Consider 
potassium supplementation with a starting dose of potas-
sium chloride 20 mEq/day when serum potassium levels 
are between 3.5 and 4 mEq/L to maintain adequate serum 
potassium levels during these medical situations.

Corticosteroids
Corticosteroids with high mineralocorticosteroid activity, 
such as prednisone and prednisolone, can cause defi-
ciencies in calcium, vitamin D, and potassium. Recom-
mendations are based on the specific medication, dose, 
and duration. Patients prescribed greater than 7.5 mg of 
prednisone a day (or equivalent corticosteroid dose) should 
take calcium and vitamin D supplements to prevent oste-
oporosis. However, the Institute of Medicine recommends 
starting additional vitamin D therapy when 25-hydroxyvita-
min D levels are less than 12 ng/mL, and dosing is depen-
dent on the severity of vitamin D deficiency. A daily dose of 
vitamin D 1,000 IU could raise vitamin D levels up to 10 ng/
mL within six weeks. Laboratory monitoring is recommend-
ed every six months for calcium and vitamin D levels, as 
well as bone mineral density.
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Some patients may require potassium supplementation. 
However, other therapeutic options may mitigate supple-
mentation. Patients may switch to a corticosteroid with no 
mineralocorticoid activity (dexamethasone or betametha-
sone) or maintain an adequate dietary intake of potassium. 
Serum potassium should be monitored every 6-12 months 
during corticosteroid therapy.

Diuretics
Diuretics are the most common drug class to cause nu-
trient depletion. The mechanism of action for loop diuret-
ics and thiazide diuretics causes increased excretion of 
sodium and water, which inadvertently causes an increase 
in the excretion of potassium. Therefore, many patients 
prescribed loop and thiazide diuretics require potassium 
supplementation. Supplementation may occur through 
diet, potassium supplementation, or addition of a potas-
sium sparing diuretic, if clinically necessary. If starting 
potassium supplementation, check potassium levels within 
six weeks and then every 6-12 months thereafter.

Gastric Acid Reducing/Antiulcer Agents 
Proton pump inhibitors (PPIs) alter the acidity of the stom-
ach and decrease the absorption of calcium and magne-
sium, and chronic use of PPIs (greater than three months) 
may cause deficiencies. A patient should discontinue use 
of a PPI if they have an additional risk factor such as ad-
vanced age, cigarette smoking, and use of corticosteroids. 
However, PPI usage is not contraindicated in patients 
with osteoporosis, according to the 2013 ACG Guidelines 
on GERD. Patients may take a calcium supplement but 
will need to use the citrate formulation as opposed to the 
carbonate formulation, because it can be absorbed without 
regard to the pH of the stomach.

Low magnesium can cause seizure and arrhythmias, which 
is secondary to the decreased potassium from the hypo-
magnesemia. Routine monitoring of magnesium levels is 
recommended for patients prescribed PPIs, especially if 
the patient is also prescribed other medications which may 
lower magnesium levels, such as digoxin and diuretics. 
Patients with hypomagnesemia may need supplementation 
of magnesium or discontinuation of the PPI.

Statins
HMG-CoA reductase inhibitors, or statins, are one of 
the most commonly prescribed medications due to the 
copious literature validating the prevention of myocardi-
al infarctions and stroke. The main adverse reaction is 
myopathy, which may lead to rhabdomyolysis. Mechanis-
tically, statins also inhibit the development of Coenzyme 
Q10, which is an antioxidant vital to cell function like the 
electron transport chain. The mechanism has led to the 

hypothesis that myopathy secondary to decreased levels 
of CoQ10. However, statins have not been proven to cause 
a depletion of CoQ10. Despite this, some practitioners may 
recommend CoQ10 to reduce muscle-related side effects 
of statin therapy. Patients should be counseled to monitor 
for the signs and symptoms of myopathy and contact a 
health care provider if the symptoms present.

SUMMARY
Community pharmacists are in a unique position to identify 
and treat patients experiencing nutrient depletion—often 
the pharmacist is able to identify offending agents and 
provide self-care treatment. If supplementation may be 
needed, consider putting the appropriate OTC item with 
the patient’s prescription and a note for the pharmacist to 
counsel the patient on possible deficiencies. An easy way 
to implement this into the workflow is to pick a vitamin or 
mineral for the month. Showcase the product at the point-
of-sale counter and use marketing tools (product, price, 
place, and promotion) to drive front-end sales. Trained 
pharmacy technicians and cashiers can also be helpful in 
the community setting by identifying patients who could 
benefit from a pharmacist’s intervention, but also reinforce 
the sale at pick-up. ■
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Continuing Education Quiz
Select the correct answer.

1. How much money is spent on complementary health in 
the U.S. each year?
a. $20 billion
b. $12.8 million
c. $30 billion
d. $30 million

2. Which B vitamin is cyanocobalamin?
a. B1
b. B12
c. B6
d. B9

3. What are the symptoms of iron deficiency?
a. Cramping, muscle weakness, or muscle spasms
b. Fatigue, dizziness, or lightheadedness
c. Numbness, nausea, or vomiting
d. None of the above

4. What foods are rich in vitamin B12?
a. Fruits and vegetables
b. Legumes
c. Whole grains
d. Eggs and meat

5. Vegan diets are high in folacin, which may mask symp-
toms of which vitamin deficiency?
a. Vitamin B12
b. Iron
c. Calcium
d. Vitamin B6

6. Which B vitamin is folate?
a. B1
b. B12
c. B6
d. B9

7. Folic acid supplementation prevents this medical condition:
a. Neural tube defects
b. Clef lip
c. Congenital heart disease
d. Down syndrome

8. Metformin could cause a deficiency in…
a. Calcium 
b. Vitamin B12
c. Vitamin C
d. Potassium

9. How long should a patient separate orlistat and multivi-
tamins?
a. Thirty minutes
b. Two hours
c. Twenty-four hours
d. One hour

10. Hypokalemia may present when a patient is deficient in 
what mineral?
a. Potassium
b. Magnesium
c. Calcium
d. Iron

11. Prednisone could cause a deficiency in all of the follow-
ing EXCEPT:
a. Calcium
b. Iron
c. Vitamin D
d. Potassium

12. Calcium and Vitamin D supplementation is recom-
mended in patients prescribed…
a. Prednisone 10 mg qday
b. Methylprednisolone dose pack
c. Asthma emergency
d. A and C
e. All of the above

13. Which diuretic may cause a nutrition deficiency?
a. Spironolactone
b. Eplerenone
c. Furosemide 
d. None of the above

14. True or False: Patients on acid reducing therapy should 
be sure to take a calcium carbonate supplement.
a. True
b. False

15. Which patient may be at risk for a nutrition deficiency? 
a. A 35-year old male with type 1 diabetes
b. A 24-year-old female in her first trimester of pregnancy
c. A 40-year-old male vegan
d. All of the above

CE QUIZ
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