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Introduction
Chemotherapy-induced nausea and vomiting (CINV) is still one of the most distressing and common side effects of chemotherapy for cancer 

patients [1]. Antiemetic agents, of which Granisetron is an essential and highly effective choice, have been widely used to mitigate these adverse 
effects. Granisetron is a medication in the class of drugs known as serotonin 5-HT3 receptor antagonists. It is used to prevent or treat nausea and 
vomiting caused by a variety of factors, including chemotherapy, radiation therapy, post-operative nausea, and motion sickness.

Abbreviations: CINV: Chemotherapy-induced nausea and vomiting; RINV: Radiation-Induced Nausea and Vomiting; PONV: Post-Operative Nausea 
and Vomiting

Pharmacology
Granisetron hydrochloride is available in a variety of formu-

lations, including oral tablets, sublingual tablets, and intravenous 
(IV) injections, allowing for patient-specific administration. The IV 
form is especially useful for patients who are unable to swallow due 
to chemotherapy or other medical conditions.

In terms of pharmacokinetics, cancer patients who took 1mg of 
granisetron twice a day for 7 days had a peak plasma concentration 
of 5.99ng/mL [range: 0.63 to 30.9ng/mL]. The terminal phase plas-
ma half-life was not measured when the drug was given by mouth, 
but it was measured after a single intravenous dose of 40 mcg/kg. 
It was 8.95 hours. When cancer patients took 1 mg twice a day for 7 
days, the total clearance of granisetron was found to be 0.52 L/h/kg 
[range: 0.09 to 7.37 L/h/kg] [2, 3].

The oral bioavailability of granisetron is reduced to about 
65% due to first-pass metabolism, and 65% of the drug is bound  
to plasma proteins. The metabolism of granisetron includes N-de 

 
methylation, aromatic ring oxidation, and conjugation. The primary 
mechanism of clearance is hepatic metabolism, and after 48 hours, 
11% of orally administered doses are eliminated unchanged in the 
urine. The remainder of the dose is eliminated as metabolites; 48% 
is eliminated in the urine, and 38% is eliminated in the feces [4].

In terms of pharmacodynamics, granisetron stops serotonin 
from stimulating the vagal and splanchnic nerve receptors that lead 
to the medullary vomiting center as well as the 5-HT3 receptors in 
the area postrema [5]. This triggers the vomiting reflex and causes 
nausea and vomiting. Granisetron is in a class of medications called 
5-HT3 receptor antagonists, which work by blocking serotonin, a 
natural substance in the body that causes nausea and vomiting. 
It blocks the action of chemicals in the body that can trigger nau-
sea and vomiting. Granisetron specifically inhibits type 3 (5-HT3) 
serotonergic receptors [6]. Other receptors, such as Serotonin re-
ceptor (5-HT1, 5-HT1A, 5-HT1B/C, or 5-HT2), alpha1-, alpha2-, or 
beta-adrenoreceptors, dopamine D2 receptors, histamine H1 re-
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ceptors, picrotoxin receptors, or opioid receptors, have little to no 
affinity for granisetron.

The serotonin 5-HT3 receptors are found in the peripheral va-
gus nerve terminals and in the central chemoreceptor trigger zone 
of the area postrema [7]. The temporal relationship between eme-
togenic drugs’ emetogenic action and serotonin release, as well as 
the efficacy of antiemetic agents, suggests that chemotherapeutic 
agents release serotonin from enterochromaffin cells in the small 
intestine by causing GI tract degeneration. The serotonin then stim-
ulates the vagal and splanchnic nerve receptors that project to the 
medullary vomiting center, as well as the 5-HT3 receptors in the 
area postrema, causing nausea and vomiting [8].

Mechanism of action of granisetron
Granisetron is a potent and selective antagonist of the serotonin 

5-HT3 receptor, which is a ligand-gated ion channel that mediates 
fast synaptic transmission in the central and peripheral nervous 
systems. Granisetron binds to the 5-HT3 receptor with high affinity 
and blocks the influx of sodium and calcium ions that occurs upon 
serotonin binding. This prevents the depolarization of the postsyn-
aptic neuron and the subsequent release of neurotransmitters such 
as acetylcholine, substance P, or dopamine. By inhibiting the 5-HT3 
receptor, granisetron reduces the activation of the vomiting center 
in the brainstem as well as the stimulation of the vagus nerve and 
the gastrointestinal tract [8]. This results in the suppression of nau-
sea and vomiting induced by various stimuli, such as chemotherapy, 
radiation therapy, surgery, or motion sickness.

Granisetron has a high specificity for the 5-HT3 receptor and 
does not interact with other serotonin receptors (such as 5-HT1, 
5-HT2, or 5-HT4), dopamine receptors, muscarinic receptors, hista-
mine receptors, or opioid receptors. This explains why granisetron 
has few side effects and does not affect other physiological func-
tions, such as mood, cognition, motor activity, or gastrointestinal 
motility.

Clinical efficacy
Numerous clinical trials have shown that granisetron is effec-

tive in preventing and managing CINV. Granisetron has been shown 
to be highly effective as a single agent or in combination with other 
antiemetics in a variety of chemotherapy regimens and emetoge-
nicity levels. The efficacy of the drug extends to both the acute and 
delayed phases of CINV, providing patients with significant relief 
during their cancer treatment.

Safety profile
Granisetron has a favorable safety profile and is generally well 

tolerated. Granisetron, unlike some other antiemetic agents, does 
not cause significant sedation, allowing patients to maintain a high-
er quality of life during treatment. However, caution is advised for 
patients with known allergies or hypersensitivity to the drug [9].

Uses of granisetron
Granisetron is primarily used to prevent or treat nausea and 

vomiting caused by cancer therapy. Chemotherapy and radiation 
therapy can harm the cells that line the gastrointestinal tract, caus-
ing serotonin release from enterochromaffin cells [10-12]. Sero-
tonin then binds to 5-HT3 receptors on vagal afferent nerves, which 
send signals to the brainstem vomiting center. Granisetron inhibits 
the transmission of nausea and vomiting signals by blocking these 
receptors.

Granisetron can be administered orally as a tablet or intrave-
nously as an injection [13]. It is usually taken or administered prior 
to the start of chemotherapy or radiation therapy, and depending 
on the dose and regimen, it may be repeated after a certain interval. 
Granisetron has a high bioavailability (approximately 60%) and a 
long elimination half-life (approximately 9 hours), making it suit-
able for once-daily administration.

Granisetron is also available as a transdermal patch (Sancuso), 
which administers the drug continuously through the skin for up 
to 7 days. The patch is applied to the upper arm at least 24 hours 
before chemotherapy begins and removed at least 24 hours after 
chemotherapy concludes. The patch is a non-invasive and conve-
nient alternative to oral or intravenous administration, particularly 
for patients who have difficulty swallowing or have poor venous 
access. The patch has the same efficacy and safety profile as granis-
etron taken orally [14, 15].

Granisetron may also be used to prevent or treat postoperative 
nausea and vomiting (PONV), which is a common complication of 
anesthesia and surgery [16]. PONV can affect up to 80% of patients 
undergoing certain types of surgery, such as abdominal, gynecolog-
ical, or ear-nose-throat surgery. PONV can cause discomfort, de-
hydration, electrolyte imbalance, wound dehiscence, and delayed 
recovery. Granisetron can be given orally or intravenously before or 
after surgery to reduce the incidence and severity of PONV. Granis-
etron has been shown to be effective and well-tolerated in various 
clinical trials compared with other antiemetics, such as ondanse-
tron, droperidol, or metoclopramide.

Granisetron may also help with gastroparesis, a condition 
characterized by delayed gastric emptying and symptoms such as 
nausea, vomiting, bloating, early satiety, and abdominal pain [17]. 
Diabetes mellitus, idiopathic factors, or medications that affect gas-
tric motility can all cause gastropareses. Granisetron may improve 
gastric emptying by inhibiting serotonin-induced contraction and 
blocking 5-HT3 receptors on gastric smooth muscle [18]. A pilot 
study in patients with diabetic gastroparesis using the granisetron 
patch (Sancuso) showed promising results in terms of reducing 
nausea and vomiting frequency and improving quality of life. More 
research is needed, however, to confirm granisetron’s efficacy and 
safety in this indication [19].

Dosage
The dosage of Granisetron varies depending on the route of ad-

ministration and the condition being treated. The optimum dose of 
granisetron is 1 mg IV for PONV.
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Figure 1: Granisetron dosage in Chemotherapy-Induced Nausea and Vomiting (CINV) [19] and Radiation-Induced Nausea and Vomiting 
(RINV) [21].

It is important to note that the dosage may need to be adjust-
ed for patients with renal or liver impairment. It is always recom-
mended to consult with a healthcare provider for specific dosage 
instructions.

Side effects of Granisetron
Granisetron has few side effects and is generally well tolerated. 

Headache, constipation, diarrhea, dizziness, fatigue, and injection 
site reactions are the most commonly reported side effects [20]. 
These side effects are typically mild and transient and do not re-
quire dose adjustment or discontinuation of therapy.

Unlike some other 5-HT3 receptor antagonists that can cause 
QT prolongation or hypotension, granisetron has no effect on cardi-
ac conduction or hemodynamics [21, 22]. Granisetron, on the other 
hand, should be used with caution in patients with pre-existing car-
diac conditions, electrolyte imbalances, or medications that can im-
pair cardiac function. Granisetron should also be used with caution 
in patients with hepatic impairment, as it is metabolized by the liv-
er and its clearance may be reduced in this population. Granisetron 
should be avoided in patients with hypersensitivity to granisetron 
or any of its components.

Granisetron is classified as pregnancy category B in the United 
States and category A in Australia [23], which means that there is no 
evidence of teratogenicity or fetal harm in animal studies [24], but 
there are no adequate and well-controlled human studies. Granise-
tron should only be used during pregnancy if absolutely necessary 
and after carefully weighing the potential benefits and risks. Gran-
isetron is excreted in breast milk in trace amounts that are unlikely 
to harm a nursing infant. Breastfeeding mothers, on the other hand, 
should consult their doctor before using granisetron.

Latest research on granisetron
Granisetron is a well-known and widely used antiemetic with 

demonstrated efficacy and safety in a variety of clinical settings 
[20]. However, in terms of delivery methods, dosing regimens, com-
bination therapies, and new indications, there is still room for ad-
vancement and innovation.

One of the most recent advancements in granisetron delivery is 
the development of a subcutaneous injection (Sustol) that employs 
a polymer-based drug delivery system that allows for 5-day granis-
etron release [25]. This formulation offers a convenient and effec-
tive option for patients requiring long-term antiemetic prophylaxis 
for chemotherapy-induced nausea and vomiting (CINV), particular-
ly those receiving highly emetogenic chemotherapy regimens. Sus-
tol was approved by the US Food and Drug Administration in 2016 
for the prevention of acute and delayed CINV in adults.

Another novel granisetron delivery method is intranasal spray 
(Granisetrin), which provides a quick and non-invasive administra-
tion route that avoids first-pass metabolism and gastrointestinal 
absorption issues [26]. This formulation may be beneficial for pa-
tients who have difficulty swallowing or who have nausea or vom-
iting that prevents them from taking oral medications. Granisetrin 
has been shown in phase II and III clinical trials to be effective and 
well-tolerated in preventing CINV in adults.

A new indication for granisetron that is currently under investi-
gation is the treatment of alcohol use disorder (AUD) [27]. Granise-
tron may have anti-craving and anti-relapse effects in AUD patients 
by modulating the mesolimbic dopamine system, which is involved 
in reward processing and addiction. Granisetron may also reduce 
alcohol-induced liver damage by inhibiting oxidative stress and in-
flammation mediated by serotonin. Several preclinical and clinical 
studies in animal models and human subjects with AUD have shown 
that granisetron reduces alcohol consumption, craving, withdrawal 
symptoms, and liver damage [28]. More research is needed, how-
ever, to confirm granisetron’s efficacy and safety in this indication.

Conclusion
Granisetron has proven to be an invaluable asset in the manage-

ment of CINV, significantly improving the quality of life for cancer pa-
tients undergoing chemotherapy. Granisetron has a favorable phar-
macokinetic profile and can be administered orally, intravenously, 
transdermally, subcutaneously, or intranasally [29]. It is generally 
well-tolerated and has few side effects. Its potent antiemetic prop-
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erties, combined with a favorable safety profile and a variety of ad-
ministration options, have cemented its position as a cornerstone 
in antiemetic therapy. Granisetron’s role in the supportive care of 
cancer patients is expected to remain pivotal as medical research 
advances, relieving the burden of CINV and allowing them to focus 
on their treatment and recovery. Granisetron may also be useful in 
treating gastroparesis or alcohol use disorder, but more research is 
needed to confirm these claims, as mentioned earlier.
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