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The interactions between drugs and nutrients
have been appreciated for several years.
Many of these interactions are clinically

insignificant or rare, while others are predictable
and can have a considerable impact on the clinical
outcome of the patient. There has been an
increased emphasis on this area of patient manage-
ment as evidenced by the requirements placed on
healthcare systems by the Joint Commission on
Accreditation of Healthcare Organizations.1,2 The
intent of this article is to review clinically important
drug-nutrient interactions, first by identifying phar-
macologic effects on nutrition and then by address-
ing the effects of nutrition on pharmacotherapy. 

. . . EFFECTS OF DRUGS ON NUTRITION . . .

Pharmacotherapy can affect nutritional support
in many ways. For example, some drugs can cause
major electrolyte imbalances in critically ill patients
receiving parenteral nutrition.3 Even drug vehicles,
such as sorbitol, can be a problem. (When used as a
drug vehicle, sorbitol can cause bothersome gas-
trointestinal intolerance in all patients with dia-
betes.) 

Fluid and Electrolyte Imbalance
Several widely used drugs that can affect elec-

trolyte balance are listed in Table 1. Carbamazepine
and thiazide diuretics, for example, are 2 well-
known drugs that can alter sodium balance.4,5 Water
retention and hyponatremia, presumably resulting
from the syndrome of inappropriate antidiuretic
hormone, have been described in patients receiving
long-term carbamazepine therapy.4 In these cases,
the renal conservation of water is enhanced to the
point that hyponatremia results. One controlled
study found that hyponatremia developed in 21.7%
of patients receiving chronic carbamazepine thera-
py.4 Depending on the severity of this disorder,
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treatment varies from regular observation of the
serum sodium concentration to water restriction or
switching to a different drug. Patients who receive
excessive diuretic therapy and replace volume loss
with large amounts of water are prone to developing
syndrome of inappropriate antidiuretic hormone.
This occurs most often in elderly women given thi-
azide diuretics.5 For this reason, elderly patients
should be started on low to average doses of thiazide
diuretics and monitored carefully over the first few

weeks of therapy. Hyponatremia should generally
be corrected no faster than 12 to 15 mEq/L per day
when this disorder develops slowly (ie, > 48 hours)
via water restriction or with administration of
hypertonic sodium chloride injections in sympto-
matic patients.5

In contrast to water retention and hyponatremia,
some drugs can cause water loss and dehydration.
Hypernatremia resulting from overzealous use of
lactulose for hepatic encephalopathy is one of the

Table 1. Drugs Affecting Electrolyte Balance 

SIADH = syndrome of inappropriate antidiuretic hormone; PN = parenteral nutrition; EN = enteral nutrition

Drug Nutrient Result Treatment

Carbamazepine Sodium Hyponatremia secondary to SIADH Water restriction
Thiazide diuretics Change drugs

Lactulose Sodium Hypernatremia from excessive Water repletion
diarrhea Discontinue or decrease dose 

of lactulose

Amphotericin B Potassium Hypokalemia secondary to renal  Supplement with intravenous or oral
Diuretics wasting of potassium potassium
Corticosteroids Increase potassium dose in PN 
Antipseudomonal penicillins or add to EN

Regular insulin Potassium Hypokalemia secondary to an Supplement with intravenous or oral 
ß2 agonists intracellular shift of potassium potassium

Increase potassium dose in PN 
or add to EN

Trimethoprim Potassium Hypokalemia because of potassium- Hold exogenous potassium
sparing diuretic properties Regular insulin/glucose/bicarbonate

Change drugs

Heparin Potassium Hyperkalemia secondary to Hold exogenous potassium
aldosterone antagonism Regular insulin/glucose/bicarbonate

Change drugs

Foscarnet Calcium Hypocalcemia secondary to Calcium supplementation
complexation of ionized calcium Consider alternative therapy

Antacids Phosphorus Hypophosphatemia secondary to Phosphorus supplementation
Sulcralfate gastrointestinal complexation of Change drugs

phosphorus

Diuretics Magnesium Hypomagnesemia secondary to renal Supplement with intravenous
Amphotericin B wasting of magnesium magnesium
Cyclosporine Supplement with oral magnesium
Aminoglycosides gluconate or oxide

Change drugs
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most common drug-induced causes of this disor-
der.6 Hypernatremia develops when excessive water
is lost via stool, leading to dehydration and
increased sodium levels. Dosing lactulose to ensure
2 to 3 soft stools per day and carefully monitoring
the hydration status of the patient is imperative
when using this drug initially. 

Thiazide and loop diuretics, corticosteroids,
amphotericin B, and antipseudomonal penicillins
have all been reported to cause renal wasting of
potassium, resulting in hypokalemia in many cases.
Other drugs, such as inhaled ß2-agonists7,8 and reg-
ular insulin cause an intracellular shift of potassi-
um. This invariably leads to a depletion of potassi-
um in the intravascular compartment. Potassium-
sparing drugs, such as enalapril and spironolac-
tone, have been shown to blunt the decrease in
serum potassium concentration in healthy subjects
receiving ß2-agonists,9 but administering these
drugs solely for this purpose is not currently rec-
ommended. Very ill patients in the acute care set-
ting may be receiving a combination of potassium-
depleting drugs, making attainment of potassium
balance exceedingly difficult. Potassium supple-
mentation, frequent monitoring of the serum
potassium concentration, and assessment of uri-
nary potassium can help maintain potassium
homeostasis.

Several drugs, including potassium-sparing
diuretics, angiotensin converting enzyme
inhibitors, trimethoprim, and heparin, can cause
hyperkalemia.10 Trimethoprim is a weak diuretic
with potassium-sparing activity. Clinically impor-
tant increases in the serum potassium concentra-
tion have been reported in patients receiving both
high-dose and regular-dose trimethoprim/sul-
famethoxazole.11-13 If the resulting hyperkalemia is
severe or causes symptoms, an alternative antibi-
otic should be considered. Heparin can suppress
aldosterone, which leads to sodium wasting and
potassium retention. This electrolyte imbalance
can occur with any dose of unfractionated
heparin, especially in patients with diabetes melli-
tus or renal insufficiency.14 In addition to treat-
ment with dextrose/insulin for severe hyper-
kalemia, alternative anticoagulation therapy
should be considered.

Foscarnet is an antiviral agent often used to treat
cytomegalovirus retinitis in immunocompromised
patients. This drug causes dose-dependent decreases
in ionized calcium, which can result in hypocal-
cemia.15 In one study,15 a foscarnet dose of 90 mg/kg
decreased ionized calcium by a mean of 0.17 mmol/L,

while a dose of 120 mg/kg decreased it 0.28 mmol/L.
The effects of drugs on phosphorus balance is

extremely important in patients receiving nutrition-
al support because the need for phosphorus during
the synthesis of new cells is markedly increased.
Drugs known to decrease available phosphorus can
profoundly affect the serum phosphorus concentra-
tion during refeeding, especially in critically ill
patients.16 Respiratory and cardiovascular compro-
mise occur in many patients with moderate to
severe hypophosphatemia. One study17 demonstrat-
ed that skeletal muscle phosphorus content was
markedly depressed in patients with chronic
obstructive pulmonary disease who had hypophos-
phatemia. Drugs such as antacids and sucralfate can
alter the gastrointestinal absorption of phosphorus
by binding to dietary phosphate and preventing its
absorption. Miller and Simpson18 reported that 8 of
16 critically ill patients who developed hypophos-
phatemia were receiving sucralfate. Most of these
patients were also receiving parenteral or enteral
nutrition. Hyperphosphatemia associated with the
phospholipid content of an intravenous fat emulsion
has been reported in 1 patient, but this patient’s
course was complicated by renal dysfunction initial-
ly and administration of clindamycin phosphate.19

Drugs such as loop diuretics, thiazide diuretics,
cyclosporine, aminoglycosides, alcohol, and
amphotericin B have all been reported to induce
hypomagnesemia through renal wasting of this elec-
trolyte. Patients who receive these drugs individually
or together should have their serum concentrations
of magnesium checked frequently. Most patients
receiving these drugs concurrent with parenteral or
enteral nutrition will require supplementation of
magnesium above standard amounts.

Drugs affecting glucose metabolism can be quite
important in patients with borderline diabetes mel-
litus and those receiving nutritional support.
Thiazide diuretics, corticosteroids, and cyclosporine
have all been reported to cause hyperglycemia in
selected patients.20 More recently, protease
inhibitors have been recognized as a cause of hyper-
glycemia.21 In addition, hyperglycemia develops in
approximately 20% of patients taking pentamidine.
Intensive monitoring and treatment of hyper-
glycemia and changing drugs when appropriate usu-
ally improve glucose intolerance.

Vitamin Deficiencies
Although many interactions between drugs and

vitamins can occur, only a few are clinically impor-
tant. Thiamine deficiency has been reported in a

. . .  DRUG-NUTRIENT INTERACTIONS . . .
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small group of patients with congestive heart failure
who were receiving chronic furosemide.22 The
authors of this study found increased urinary excre-
tion of thiamine in these patients, presumably lead-
ing to frank deficiency over time. Therapeutic doses
of intravenous thiamine increased the ejection frac-
tion in 4 of 5 of these patients. In a study by Brady
et al,23 biochemical evidence of thiamine deficiency
by erythrocyte transketolase activity was found in 8
of 38 patients receiving chronic loop diuretic thera-
py for congestive heart failure. Despite these find-
ings, routine supplementation of thiamine for
patients with congestive heart failure receiving loop
diuretics cannot be recommended at this time
because of cost considerations. However, clinicians
should recommend a therapeutic multiple vitamin
for patients known to have nutritionally poor diets.

Phenytoin decreases folic acid concentrations,24

which in some cases can lead to folic acid deficien-
cy and macrocytic anemia. Interestingly, serum
concentrations of phenytoin decrease in folic-acid
deficient patients who take supplements of this vit-
amin.24 Patients who begin phenytoin therapy
should routinely be given folic acid supplements
either as part of a daily multivitamin or as a sepa-
rate 1-mg tablet each day. This will prevent folic
acid deficiency and theoretically lessen the phar-
macokinetic alterations of phenytoin once a steady
state is attained.24

The anticonvulsants phenytoin and phenobarbi-
tal can decrease 25-OH vitamin D concentrations,
resulting in both osteomalacia and osteopenia.25

This is most likely caused by stimulation of hepatic
enzymes secondary to the drugs’ increased catabo-
lism of vitamin D. The drug of choice for preventing
and treating this disorder is vitamin D2 (ergocalcif-
erol), which is usually given in combination with a
calcium supplement. Carbamazepine has not been
shown to significantly affect bone metabolism.25

Proton-pump inhibitors, such as omeprazole
and lansoprazole, are commonly used to treat gas-
troesophageal reflux disease and gastrointestinal
hypersecretory diseases. However, chronic use of
these agents can significantly decrease the absorp-
tion of vitamin B12.26 Although most healthy
patients have ample stores of vitamin B12 that will
last for several years, an inability to absorb this vit-
amin because of chronic medication use will invari-
ably result in vitamin deficiency and a macrocytic
anemia with potential neurologic sequelae. Acid-
suppression therapy may prevent the release of
cyanocobalamin from dietary protein, leading to an
inability to form intrinsic factor, which is essential

for absorption of vitamin B12 in the ileum. Patients
receiving long-term acid-suppressive therapy with
proton pump inhibitors should have their vitamin
B12 concentrations checked regularly.27

Patients who receive isoniazid for tuberculosis
often develop a peripheral neuropathy related to
pyridoxine deficiency. Consequently, all patients
beginning isoniazid therapy should take 25 to 50
mg/day of pyridoxine as a supplement.

Gastrointestinal Adverse Effects
Many drugs adversely affect the function of the

gastrointestinal tract. Most of these drug-related
gastrointestinal disorders are minor and often
resolve over time without any specific intervention.
However, some drugs can cause severe gastroin-
testinal illness (eg, esophagitis and colitis) that can
affect tolerance to an oral or tube-fed diet.
Doxycycline capsules, iron sulfate tablets, potassi-
um chloride extended-release tablets, and tetracy-
cline capsules are the principal drugs that cause
drug-induced esophagitis.28 This complication is
more likely to occur in patients with left atrial
enlargement or cardiomegaly. In these patients, the
heart impinges on the esophagus, which increases
the drug transit time in the esophagus. Caustic
materials, such as iron and potassium chloride,
released from the tablet cause esophagitis and in
some cases frank ulceration. Administering these
products with ample water or using liquid medica-
tions when available may prevent esophagitis in
patients at risk for this adverse effect.

Drug-induced pancreatitis can be caused by
asparaginase, azathioprine, didanosine, estrogens,
furosemide, thiazide diuretics, and valproic acid.29

When other common causes of pancreatitis, such as
gallstones or alcohol abuse, have been ruled out,
drugs should be considered a possible cause. In
most cases, patients whose pancreatitis might be
caused by a specific drug should be prescribed a dif-
ferent agent.

Pseudomembranous colitis resulting from antibiot-
ic treatment is fairly common, especially in critically
ill patients who may require several of these drugs at
one time.30 This adverse effect is usually caused by
overgrowth of Clostridium difficile and can be treat-
ed with oral metronidazole or vancomycin.

Diarrhea often occurs in patients receiving enter-
al nutrition. Historically, the enteral feeding formu-
lation was presumed to be the cause. More recent
data suggest that the cause is more often related to
drug therapy.31 In one study,31 sorbitol in the liquid
drug vehicles caused an osmotic diarrhea in nearly
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one half of patients who had diarrhea associated
with enteral nutrition. (Liquid products of amino-
phylline, theophylline, and acetaminophen are often
administered in sorbitol vehicles.) The authors of
this study found that when pseudomembranous col-
itis resulting from antibiotics and other drug-related
causes were added to the osmotic diarrhea caused
by sorbitol, nearly 80% of the diarrhea was caused
by drug therapy.31 References are available that
report the sorbitol content32 and osmolality33 of liq-
uid drug products. Sorbitol has also been implicated
in causing diarrhea in many diabetic patients who
are trying to restrict their carbohydrate intake.34

Excessive magnesium intake from use of antacids or
laxatives can also cause diarrhea.35 Without reason-
able consideration of drugs and their vehicles as a
cause of diarrhea, many patients may be subjected
to an extensive gastrointestinal tract workup that
often includes invasive testing.

. . . EFFECTS OF NUTRITION ON DRUGS . . .

Pharmacokinetic and 
Pharmacodynamic Alterations

Patients’ nutritional status and the components
of their diet (both acute and chronic) can signifi-
cantly affect a drug’s pharmacokinetics and pharma-
codynamics.36,37 Refeeding undernourished patients
often increases the systemic clearance of drugs,
necessitating a dosage adjustment to maintain effi-
cacy. With theophylline, the volume of distribution
decreases and the rate of elimination constantly
increases in undernourished patients given glucose-
based parenteral nutrition for at least 2 days.38 The
protein component of enteral or parenteral nutrition
solutions appears to be the major macronutrient
enhancing systemic clearance of affected drugs in
patients transitioned from the “unfed” to the “fed”
state.

Several reports over the last 10 years have
described drug-nutrient interactions with grapefruit
juice.39,40 For example, the oral bioavailability of
felodipine, cyclosporine, terfenadine, midazolam,
triazolam, and saquinavir increases when any of
these drugs are taken with grapefruit juice. This
increase in bioavailability appears to result from
downregulation of the cytochrome P450 3A4
(CYP3A4) enzyme in the intestinal wall.41 Most of
the affected drugs have a fairly low bioavailability
because of extensive metabolism in the gastroin-
testinal tract secondary to CYP3A4 before absorp-
tion. When the CYP3A4 enzyme is downregulated,

absorption of these drugs is markedly enhanced. 
Bailey et al39 reported that adverse effects, such

as hypotension and tachycardia, were more com-
mon among patients who took felodipine with a sin-
gle 240-mL serving of grapefruit juice. These clinical
findings were accompanied by profound increases in
the maximum serum concentration (Cmax) and area-
under-the-curve (AUC) pharmacokinetic calcula-
tions. Prolongation of the QTc interval and serious
ventricular tachyarrhythmias have been reported
when terfenadine is administered with grapefruit
juice.39 Midazolam and triazolam can cause pro-
found drowsiness in patients taking these drugs with
grapefruit juice. 

The interaction of grapefruit juice with expensive
drugs such as cyclosporine and saquinavir may be of
potential therapeutic benefit and provide financial
savings as well. For cyclosporine, the magnitude of
the pharmacokinetic and pharmacodynamic changes
seen when this drug is given with grapefruit juice is
variable so such administration is not recommended.
Also, a microemulsion of cyclosporine is now avail-
able that already has enhanced oral bioavailability.
Concurrent administration of grapefruit juice with
this microemulsion could lead to cyclosporine
nephrotoxicity. Saquinavir can be administered with
grapefruit juice to increase bioavailability.

Preliminary in vitro observations suggest that the
flavonoid naringin is responsible for the downregu-
lation of CYP3A4 in the gastrointestinal tract seen
with ingestion of grapefruit juice; however, a recent
study42 demonstrated that other components such
as the furanocoumarins in grapefruit juice are likely
important as well. The furanocoumarin 6’,7’-dihy-
droxybergamottin has shown activity in vitro but
has been ruled out as the primary ingredient in
grapefruit juice causing inhibition of CYP3A4.42

The interaction between grapefruit juice and cer-
tain drugs appears to be limited to grapefruit juice
prepared from a frozen concentrate, which includes
components of the grapefruit rind. Solid grapefruit
does not cause these drug-nutrient interactions.
Based on current information, clinicians should
advise patients to avoid grapefruit juice when taking
all of the above medications, except saquinavir,
unless the patient has been stabilized on these med-
ications while taking grapefruit juice. In this case,
patients should be advised to continue their normal
ingestion of grapefruit juice.

The interaction between enteral nutrition and
phenytoin has been recognized for more than 15
years. Bauer43 was the first to report that patients
with acute head trauma receiving phenytoin cap-

. . .  DRUG-NUTRIENT INTERACTIONS . . .
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sules for seizure prophylaxis had profound decreas-
es in phenytoin serum concentrations when the
drug was given concurrently with continuous enter-
al nutrition. A commonly used protein component
of enteral nutrition (sodium caseinate and calcium
caseinate) binds to phenytoin and prevents its
absorption from the gastrointestinal tract. This
occurs with both phenytoin capsules and suspen-
sion. In one study, Doak et al44 compared the gas-
trointestinal absorption of phenytoin suspension
and intravenous phenytoin in healthy volunteers
receiving continuous enteral nutrition via a naso-
gastric feeding tube. The time of absorption and
time of maximal absorption (Tmax) were significantly
increased and the Cmax was significantly decreased
in patients receiving the phenytoin suspension. For
this reason, patients treated with a phenytoin sus-
pension should not receive enteral nutrition for 1
hour before and after each phenytoin dose to allow
for adequate absorption. Patients treated with
phenytoin capsules should not receive enteral nutri-
tion for 2 hours before and after each phenytoin
dose.43 The enteral nutrition infusion rate often
must be adjusted to provide patients with the
desired calories and protein. For instance, a patient
who receives enteral nutrition and phenytoin sus-
pension three times daily has only 18 hours per day
available to infuse the desired amount of nutrients. 

Interactions between enteral nutrition and war-
farin also have been reported. The bioavailability of
warfarin may decrease when this drug is coadminis-
tered with enteral nutrition solutions.45 Although
some practitioners avoid administering enteral nutri-
tion for 1 hour before and after the daily warfarin dose,
to our knowledge this has never been proved to
enhance absorption or attain a therapeutic  interna-
tional normalized ratio (INR) in a controlled setting.

Nutritional Effects of Drug Vehicles
The intravenous general anesthetic propofol,

which has sedative and anxiolytic properties, is for-
mulated in a 10% lipid emulsion. This vehicle pro-
vides the patient with 1.1 calories for each milliliter
of propofol emulsion. When used chronically (eg, for
several days in a critically ill patient), propofol pro-
vides significant fat calories, which should be con-
sidered when calculating the patient’s nutritional
support requirements.46 Excessively high doses of
propofol for several days has resulted in excessive
administration of lipid calories and profound hyper-
triglyceridemia.47 Prudent use of this drug48 and
downward adjustment of lipids in parenteral nutri-
tion or use of low-fat formulas in enteral nutrition

can help minimize excessive fat administration.
Other lipid formulations of drugs, such as those
available for amphotericin B, do not provide a clini-
cally important number of fat calories.49

Intravenous fat emulsions marketed in the United
States are made from soybean oil only or a combi-
nation of safflower and soybean oil. These plant
products provide patients with phytosterols that
contain vitamin K. Resistance to warfarin has been
reported in patients taking this drug who also
received an intravenous fat emulsion.50 This inter-
action presumably occurs because of the vitamin K
content of the intravenous fat emulsion. Close mon-
itoring of patients being treated with warfarin is
imperative, but especially so if they are receiving
parenteral nutrition. Most practitioners prescribe a
small dose (eg, 0.25 mg/day) of vitamin K in par-
enteral nutrition solutions administered to patients
receiving warfarin to prevent metabolic bone dis-
ease. If patients also are administered intravenous
fat, they are now receiving two sources of vitamin K
plus any oral intake that occurs. Frequent monitor-
ing of the INR and warfarin dosage adjustments are
important in such cases.

Effects of Parenteral or Enteral Nutrition on
Drug Administration

Patients who are receiving long-term parenteral
or enteral nutrition often cannot take oral medica-
tions in a conventional way. Several drugs, including
regular insulin, histamine2-receptor antagonists, and
heparin, can be safely administered in a parenteral
nutrition formulation in most cases. Drugs such as
iron dextran can be safely placed in dextrose/amino
acid parenteral nutrition solution but are incompat-
ible in a total nutrient admixture. Patients receiving
chronic enteral nutrition usually have a permanent
ostomy tube that often is used as a conduit for phar-
macotherapy.51 The anatomic placement of the tube
(gastrostomy versus jejunostomy) and the method
of administering enteral nutrition often determines
how and when medications can be given this way.
For example, proton-pump inhibitors should be
given with acidic fruit juice when administered via
gastrostomy, but with milk or a sodium-bicarbonate-
tablet slurry when administered via jejunostomy.51

With some capsules, including those for Cardizem
CD®, Cardizem SR®, Fergon®, Respbid®, Prilosec®,
Prozac®, and Prevacid®, the pellets should be poured
down the feeding tube and followed by a water flush
rather than crushing the pellets before administra-
tion.51

. . .  CPE . . .



VOL. 5, NO. 3 THE AMERICAN JOURNAL OF MANAGED CARE 351

. . . CONCLUSION . . .

Many critically ill patients in the acute care set-
ting and those with severe chronic disease in the
outpatient setting require parenteral or enteral
nutrition. These same patients also are likely to be
taking multiple drugs. This combination has the
potential for many significant drug-nutrient interac-
tions. To prevent such interactions, all patients
receiving nutritional support should be monitored
frequently for unintended treatment effects.
Nutritional intake and nutritional status should be
assessed in patients not responding to drug therapy
and those experiencing toxic drug effects.
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Instructions

After reading the article “Drug-Nutrient Interactions,”
select the best answer to each of the following questions. 

CONTINUING PHARMACY EDUCATION

1. Treatment of hyponatremia resulting from long-
term carbamazepine therapy includes:

a) salt tablets
b) normal saline injection
c) fluid restriction
d) potassium supplements

2. Which of the following drugs can cause
hypokalemia secondary to renal wasting of potassium?

a) trimethoprim
b) regular insulin
c) albuterol
d) antipseudomonal penicillins

3. Which of the following drugs can cause
hypokalemia via an intracellular shift of potassium?

a) corticosteroids
b) albuterol
c) amphotericin B
d) loop diuretics

4. Which of the following drugs can cause hyper-
kalemia secondary to antagonism of aldosterone?

a) heparin
b) regular insulin
c) trimethoprim
d) amphotericin B

5. Which drug can cause hypocalcemia by binding to
ionized calcium in the serum?

a) growth hormone
b) amphotericin B
c) foscarnet
d) cisplatin

6. Which vitamin deficiency occurs secondary to
chronic furosemide therapy?

a) folic acid
b) thiamine
c) ascorbic acid
d) cyanocobalamin

(PLEASE PRINT CLEARLY)
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City  ____________________________________________________

State/ZIP ________________________________________________
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Please circle your answers:

1. a b c d 6. a b 11. a b c d 16. a b c d

2. a b c d 7. a b c d 11. a b c d 16. a b c d

3. a b c d 8. a b c d 11. a b c d 16. a b c d

4. a b c d 9. a b c d 11. a b c d 16. a b c d

5. a b c d 10. a b c d 11. a b c d 16. a b c d

Please complete the Program Evaluation on following page, and
send with $15 fee, payable to University of Tennessee, to:

Glen Farr, PharmD
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600 Henley Street, Suite 213
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7. All patients taking isoniazid should receive supple-
ments of: 

a) thiamine
b) vitamin D
c) pyridoxine
d) folic acid

8. Chronic use of proton-pump inhibitors decreases
the absorption of cyanocobalamin because of the
body’s failure to produce:

a) aldosterone
b) thyroxine
c) cholecystokinin
d) intrinsic factor

9. Doxycycline has been reported to cause most cases
of drug-induced:

a) esophagitis
b) gastritis
c) duodenitis
d) pancreatitis

10. An appropriate treatment for pseudomembranous
colitis caused by broad-spectrum antibiotics is:

a) metoclopramide
b) lactulose
c) metronidazole
d) cisapride

11. Which of the following drug vehicles can cause
hyperosmolar diarrhea?

a) sorbitol
b) methanol
c) simple syrup
d) ethanol

12. Grapefruit juice can enhance the bioavailability of
several drugs through inactivation of:

a) CYP 1A1
b) TNF
c) CYP 3A4
d) gastrin

13. Patients should avoid grapefruit juice when taking:
a) glyburide
b) amoxicillin
c) metoclopramide
d) felodipine

14. An increase in the QTc interval and ventricular
arrhythmias have been reported when grapefruit juice
is taken with:

a) diphenhydramine
b) terfenadine
c) brompheniramine
d) midazolam

(CPE questions continued from previous page)
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the material and respond to the
Continuing Education questions:
(Please specify the number of hours.)
_________
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15. What action is most appropriate in an undernour-
ished patient with epilepsy who is receiving continu-
ous enteral nutrition and phenytoin?

a) discontinue enteral nutrition and switch to par-
enteral nutrition

b) discontinue phenytoin and monitor for seizure
activity

c) increase phenytoin dose and monitor serum 
concentrations

d) withhold enteral nutrition for 2 hours before and
after phenytoin administration

16. Which enteral nutrition component binds to
phenytoin?

a) safflower oil
b) corn syrup solids
c) sodium caseinate
d) calcium phosphate

17. How many calories from the drug vehicle are
administered to a patient who receives 400 mL of
propofol over 24 hours?

a) 240
b) 440
c) 640
d) 840

18. Intravenous fat emulsions contain phytosterols
that antagonize vitamin:

a) A
b) D
c) E
d) K

19. Which drug in therapeutic doses is compatible in
dextrose/amino acid parenteral nutrition formulations
but incompatible in total nutrient admixtures?

a) iron dextran
b) heparin
c) regular insulin
d) cimetidine

20. When omeprazole is administered via gastrostomy,
it should be given with:

a) water
b) milk
c) orange juice
d) sodium-bicarbonate slurry

(CPE questions continued from previous page)


