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Nimodipine in Clinical Practice: A
Pharmacological Update
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ABSTRACT

INTRODUCTION: Enteral nimodipine provides a neuroprotective effect in patients who have experienced an
aneurysmal subarachnoid hemorrhage (aSAH). Nimodipine remains the only US Food and Drug
Administration–approvedmedication for aSAH.CONTENT:Nimodipine has been prescribed for patients with
aSAH; however, little is known about factors to consider regarding dosing or patient-specific variables that
may affect tolerability to nimodipine. Clinical impact of dose or dosing frequency changes has also been
much debated based on risk of hypotension with currently approved dosing regimens. CONCLUSION: This
review article addresses factors to consider for dosing and administration, pharmacokinetic and
pharmacogenetic impact on nimodipine, and, finally, drug interaction considerations to assess as patients are
initiated on enteral nimodipine for aSAH.

Keywords: aneurysm, nimodipine, Nimotop, nursing, Nymalize, pharmacology, stroke, subarachnoid
hemorrhage, cerebral artery vasospasm
O ral nimodipine, approved in the United States
by the Food andDrugAdministration in 1988,
is amainstay of therapy for patients after aneu-

rysmal subarachnoid hemorrhage (aSAH). It has been
shown to improve neurological outcomes and is recom-
mended for all aSAH patients (class I, level of evidence
A).1 Nimodipine is a calcium channel blocker that in-
hibits calcium ion transfer into smooth muscle cells
and inhibits vascular smooth muscle contractions. It
was shown in animal experiments to have preferential
effects on cerebral arteries due to its ability to cross the
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blood-brain barrier, a result of its high lipophilicity.
However, the mechanism of benefit in aSAH patients
remains largely unknown. It was originally thought to
help reduce vasospasm in aSAHpatients; however, arte-
riographic studies have shown inadequate effects on the
relief of vasospasm in cerebral arteries.2 The most well-
known adverse effect of nimodipine is hypotension,
which occasionally creates the need for dose reduction
or even complete cessation of the medication. In a pro-
spective study of 38 patients with subarachnoid hemor-
rhage, the intended full dose of nimodipine was admin-
istered on only 57.2% of the examined days.3

Dosing and Administration
Nimodipine should be started within the first 24 hours
of admission in patients presenting with aSAH. 1 It is
dosed at 60 mg every 4 hours for a total of 21 days
post ictus. It is administered by mouth or through an
enteral tube as either two 30-mg capsules (Nimotop)
or 60 mg of an oral solution (Nymalize). Nymalize
was recently reformulated from a concentration of
3 mg/mL to 6 mg/mL. This new formulation is avail-
able as 30mg per 5mL or 60mg per 10mL of prefilled
oral syringe. After administration of the oral solution,
the administration syringe should be refilled with
10 mL of 0.9% saline water solution and the remaining
contents should be flushed into the enteral feeding de-
vice. If the patient is unable to swallow capsules and
the oral solution is unavailable, the contents of the
liquid-filled gel capsule may be manually extracted by
creating a hole in both ends of the capsule with an
18-gauge needle and withdrawing the contents into
an oral syringe.2 The contents should be administered
e Nurses. Unauthorized reproduction of this article is prohibited.



Journal of Neuroscience Nursing20
into the patient's enteral feeding device and flushed
with 30 mL of 0.9% saline water solution afterward.
Note that a US BoxedWarning exists with nimodipine
for inadvertent intravenous administration of the liquid
contents of the capsule. The solution, prepared in a
syringe, has been reportedly administered intrave-
nously by nursing staff unfamiliar with the medication,
resulting in severe adverse events and even death.4 All
syringes containing nimodipine should carry the label
“Not for IV use.” The use of nimodipine in pregnant
women is still unclear. Although animal studies have
shown potential teratogenic effects, there have been
no well-controlled studies in human patients.2 The de-
cision regarding nimodipine treatment in pregnant pa-
tients should be made based on a risk-benefit analysis
for each patient.

Nimodipine dose reduction is sometimes initiated
as a measure to meet the higher blood pressure goal.
When hypotension occurs, the dose is often decreased
to 30 mg every 2 hours or even discontinued alto-
gether.2,5 However, nimodipine dose reduction has been
shown to result in subtherapeutic serum nimodipine
levels.6 Furthermore, recent retrospective trials have
shown an association between decreased or discontinued
nimodipine and worsened long-term functional out-
comes.7,8 Hypotension was found to be 3 times more
common with the oral solution than the tablet (formu-
lation not available in the United States) despite sim-
ilar plasma concentration.3 Hypertension is often in-
duced, at times with the use of vasopressors, to increase
cerebral perfusion in patients who go on to develop ce-
rebral vasospasm.9 In patients with refractory hypoten-
sion after nimodipine administration, vasoplegia should
be suspected. Suggested management in patients who
are refractory to fluid resuscitation and high-dose vaso-
pressors (>0.5 mcg/kg per minute of norepinephrine)
include methylene blue or hydroxycobalamin. How-
ever, more studies are needed to guide the appropriate
treatment regimen.10
Pharmacokinetics
The pharmacokinetics of nimodipine are important to
consider to maximize the benefits while minimizing
adverse effects. Upon oral administration, rapid ab-
sorption takes place, resulting in peak concentrations
within only 1 hour. The short half-life (1–2 hours) creates
the need for frequent dosing. Nimodipine is highly
protein-bound (>95%) and has a bioavailability of only
13%, because of its high first-pass metabolism. Its elimi-
nation is nearly entirely through formation of minimally
activemetabolites, with less than 1%excreted unchanged
in the urine. A specific liver enzyme (CYP3A4) plays the
largest role in nimodipine metabolism and is responsible
for many of its drug-drug interactions.2,5
Copyright © 2021 American Association of Neuroscience Nurses. U
Numerous patient factors have been found that may
potentially require dosing adjustments. Because of
nimodipine's high first-pass metabolism in the liver,
dose reduction may be necessary in patients with he-
patic cirrhosis, as the maximum concentration (Cmax)
has been shown to increase 2-fold in this population.
Studies are needed to assess what dose and frequency
reduction will result in sustained neurological benefit.
An increase in the area under the plot of plasma drug
concentration versus time after the drug is administered
(also known as “area under the curve”) and Cmax of
nimodipine have also been seen in elderly patients, al-
though this is thought to be clinically insignificant.2

Furthermore, a study performed on 24 healthy male
volunteers showed important pharmacokinetic effects
caused by food consumption. After a standard break-
fast, a 68% decrease in Cmax was observed, as well
as a 38% reduction in bioavailability compared with
fasting conditions.2 Unfortunately, no information was
provided regarding the content of the meals to rule out
potential effects of protein binding resulting in de-
creased nimodipine concentration. Nonetheless, US la-
beling recommends that nimodipine be administered
on an empty stomach at least 1 hour before or 2 hours
after meals.2,5 Adherence to this labeling can be imprac-
tical andmay result in underfeeding, particularly for crit-
ically ill patients receiving continuous tube feedings
given the frequent dosing requirement of nimodipine.

There is very little published data examining the in-
teraction between nimodipine and different food prod-
ucts. Other factors that may equally affect nimodipine se-
rum concentration such as specific drug-food binding,
the effects of gastrointestinal motility, and changes
in absorption along the gastrointestinal tract are also
yet to be studied. However, grapefruit juice is a strong
CYP3A4 inhibitor that has been shown to increase
nimodipine bioavailability by 51% and Cmax by 24%.10

From this information, it is possible to extrapolate likely
food interactions from other studies that assess differ-
ent foods known to alter CYP3A4 activity. A study11

from 2015 investigated the interaction between CYP3A4
and dietary polyphenols. Polyphenols are found in many
commonly consumed foods such as fruits, vegetables,
coffee, tea, chocolate, alcohol, and various herbs. These
foodswere found to have varying effects onCYP3A4 ac-
tivity. Whereas some increased the activity of CYP3A4,
others did just the opposite; thus, patients should be clin-
ically monitored because of variable effects of food on
the CYP3A4 enzyme. Patients on parenteral nutrition
should be closely monitored for hepatotoxicity resulting
in changes to the metabolism of medications that rely
on the liver.12

Because of hepatic metabolism via the CYP3A4
enzyme, drug-drug interactions with nimodipine are
common.13 This can be clinically important, because
nauthorized reproduction of this article is prohibited.



TABLE 2. Short Summary of Nimodipine
Use Best Practices

Do… Do Not…

Give full-dose nimodipine
when patient tolerates

Give nimodipine
intravenously

Time administration apart
from food when feasible

Give patient grapefruit juice

Assess other medications for
drug-drug interactions
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CYP3A4 is recognized as the main enzyme responsi-
ble for the metabolism of drugs in the liver and gut.11

A complete evaluation of the patient's current list of
medications at the initiation of therapy is important.
Although numerous drug-drug interactions exist with
nimodipine, some of the more important interactions
are summarized in Table 1. Of note, nimodipine may
decrease the effect of clopidogrel and increase the effect
of antipsychotic agents, duloxetine, levodopa, magne-
sium, and nondepolarizing neuromuscular blockers.4

Pharmacogenomics
Pharmacogenomics seem to play a role in the pharma-
cokinetics and pharmacodynamics of nimodipine.14

A recent study from China investigated the effects of
polymorphisms in CYP3A5, MDR1, and CACNA1C
and found that CYP3A5*1, CYP3A5*3, and
CACNA1C genes have effects on both disposition
and response in healthy male volunteers.15 Subjects with
homozygous CYP3A5 *3/*3 were shown to have de-
creased clearance of nimodipine compared with those
with heterozygous *1/*3 or wild-type *1/*1 genes.
Single-nucleotide polymorphisms of the CACNA1C
gene played a role in nimodipine efficacy as well.
Some of these single-nucleotide polymorphisms were
even found to increase rates of hypotension. However,
these results have not yet been replicated in other stud-
ies and are therefore currently only categorized as level
3 evidence as per PharmGKB.16

Conclusion
Various food products and medications interact with
nimodipine. Patient characteristics such as age, renal
function, and hepatic function also play a role in
nimodipine dosing. Higher nimodipine concentrations
can increase the risk of adverse effects, namely, hypo-
tension. Decreased nimodipine concentrations may
worsen neurological outcomes in a disease with high
TABLE 1. Significant Nimodipine
Drug-Drug Interactions

Increase Nimodipine
Concentration

Decrease Nimodipine
Concentration

Valproic acid
Azole antifungal
agents
Fluoxetine
Macrolides
Magnesium salts
HIVand HCV
protease inhibitors
Conivaptan

Carbamazepine (8–10 times lower)
Phenobarbital (8–10 times lower)
Phenytoin (8–10 times lower)
Calcium salts
St John's wort

Abbreviations: HCV, hepatitis C virus; HIV, human immunodeficiency syn-
drome.
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morbidity and mortality. Studies assessing interactions
with specific foods and enteral or parenteral formula-
tions are almost nonexistent with nimodipine. Some
data may be extrapolated from studies investigating
CYP enzyme interactions with various products.
However, there are numerous other factors that play
a role in these effects. In addition, the frequent dosing
of nimodipine makes interactions with food difficult
to avoid. Interactions with specific medications, how-
ever, are more widely studied. These interactions stem
mainly from effects on the liver, more specifically on
the CYP enzyme system, as nimodipine is metabo-
lized via CYP3A4. Strategic timing of medications
and the use of alternative options when feasible may
help mitigate some of these interactions. Table 2 pre-
sents a summary of best practices with the use of
nimodipine. Overall, it is important that providers un-
derstand the multitude of factors that play a role in the
effects of nimodipine on patients presenting with
aSAH. Further data assessing how food products, age,
hepatic impairment, and other factors will be helpful
to guide dosage adjustments and improve patient care.
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