



Emerging therapeutic roles of olanzapine



Abstract
Introduction:
Off-label prescribing refers to the use of approved medications for indications, populations, dosages, or routes not formally approved by regulatory authorities. While legally permitted and often necessary in clinical practice, such use requires careful evaluation of safety and efficacy. 
Olanzapine, a second-generation atypical antipsychotic primarily approved for schizophrenia and bipolar I disorder, possesses a broad multi-receptor antagonism profile that may explain its increasing off-label clinical applications. 
Objective:
To review the current evidence regarding major off-label clinical uses of olanzapine, including its mechanisms of action, therapeutic efficacy, and safety considerations.
Methods:
This review synthesizes findings from published literature including randomized controlled trials, systematic reviews, meta-analyses, and observational studies evaluating off-label uses of olanzapine across different clinical conditions. Evidence was examined to identify therapeutic benefits, mechanisms of action, and reported adverse effects. Literature was sourced from databases such as PunMed, Scopus and Google Scholar.
Results:
Olanzapine has demonstrated significant benefit in several off-label indications. The strongest evidence exists for chemotherapy-induced nausea and vomiting (CINV), where its multi-receptor antagonism (dopamine, serotonin, histamine, muscarinic, and α-adrenergic receptors) contributes to effective antiemetic activity and has led to its inclusion in international antiemetic guidelines. Additional evidence supports its use in anorexia nervosa, where it may promote weight gain and reduce anxiety related to body image; insomnia, due to potent sedative effects mediated primarily by H1 and 5-HT2 receptor blockade and substance use disorders, where modulation of mesolimbic dopamine pathways may reduce craving and drug-seeking behavior. 
Potential benefits have also been reported in pain syndromes, delirium, and anxiety-related conditions, although the strength of evidence varies and remains inconsistent in some indications. Across studies, common adverse effects include sedation and metabolic changes such as weight gain, while serious but rare events include QTc prolongation, neutropenia, and seizures. 
Conclusion:
Olanzapine’s broad pharmacodynamic profile enables therapeutic benefits across multiple off-label indications, particularly when standard treatments fail. However, the risk of metabolic and sedative adverse effects necessitates careful patient selection and individualized risk–benefit assessment. Further large-scale randomized controlled trials are required to establish standardized dosing strategies and long-term safety for these off-label applications.
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Introduction

Off-label use is prescribing an approved drug for an indication not approved by the licencing authorities, such as different conditions, age groups, dosages, or administration routes. Physicians can prescribe off-label, it is a legal and integral part of medical practice (1). Licensing was introduced in 1962 by FDA to ensure companies provide evidence of efficacy and safety (2). Off label use occurs when previously approved treatments fail to show adequate effect, it provides flexibility for patients unresponsive to standard treatment. However, it also poses some risks as the safety and efficacy are not well established by research (3). Thus, physician should make a risk benefit assessment for the patient before off label prescribing. 
Hefner et al. reported that off label use of antipsychotic drugs are increasing because of many current approved drug therapies failing to produce adequate effect (4). Olanzapine is a second-generation (atypical) antipsychotic drug. It is mainly used in treatment of Schizophrenia and Bipolar I disorder. Compared to older antipsychotics, Olanzapine shows less extrapyramidal symptoms and hyperprolactinaemia (5). It acts by modulating mesolimbic pathway (reducing positive symptoms) and antagonizing 5HT2A receptors (reducing negative symptoms) (6). It is steadily absorbed and reaches steady state plasma concentration in one week. It has a half-life of 21-54 hours and high (90%) albumin binding. Olanzapine is metabolized by CYP1A2-mediated oxidation, it also undergoes direct glucuronidation (UGT1A4) and is excreted mostly in urine (60%) and feces (30%) (7). 

Methods:
This is a narrative review. Literature was identified through electronic databases including PubMed, Scopus, and Google Scholar using relevant keywords such as “olanzapine”, “off-label use”, “CINV”, “anorexia nervosa”, “insomnia”, and “substance use disorders”. Studies included randomized controlled trials, systematic reviews, meta-analyses, observational studies, and relevant case reports. Articles were selected based on relevance to mechanisms of action, clinical efficacy, and safety outcomes.

Figure 1. Mechanism of action of olanzapine
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Olanzapine is approved by the FDA in patients over 13 years age for schizophrenia and bipolar I disorder and bipolar associated depression (used with Fluoxetine). However, it is frequently prescribed off-label for multiple indications. Taking evidence from several case reports, RCTs, and meta-analyses this article aims to summarize the major off label uses of Olanzapine with findings on mechanism, efficacy and safety. It also aims to help clinicians make evidence-based decisions when prescribing off label Olanzapine.

Indications

· FDA-approved Indications
· Schizophrenia (patient aged > 13 years)
· Bipolar I disorder (acute treatment of manic or mixed episodes)
· Agitation Associated with Schizophrenia and Bipolar I Mania
· Depression associated with bipolar I disorder (with fluoxetine)
· Treatment resistant depression (with fluoxetine)

· Off-label Clinical Uses 

CINV (Chemotherapy induced nausea and vomiting) 

In palliative care, Olanzapine is used off-label to treat refractory symptoms. Multiple studies show that single night time Olanzapine significantly improves chemotherapy-induced nausea and vomiting (CINV) (8)and other intractable nausea (9). Olanzapine antagonizes dopamine (D1–D4), serotonin (5HT2A, 5HT2C, 5HT3, 5HT6), histamine (H1), muscarinic (M1–M4), and α1-adrenergic receptors. Inhibition of key targets like 5HT2C, 5HT3, and D2 receptor in brain's vomiting center and chemoreceptor trigger zone (CTZ) is important for its mechanism. This multi-receptor action makes Olanzapine effective where single-pathway drugs may fail (10). 

Olanzapine is now included in antiemetic guidelines like the Multinational Association for Supportive Care in Cancer (MASCC) and the National Comprehensive Cancer Network (NCCN) for both prophylaxis and rescue in CINV as evidenced by several studies and meta-analysis(11). For highly emetogenic chemotherapy (HEC), NCCN guidelines recommend prophylactic Olanzapine as part of a four-drug regimen alongside a 5HT3 receptor antagonist, a neurokinin-1 (NK-1) receptor antagonist, and dexamethasone (12). 
Figure 2. Mechanism of Olanzapine in CINV: Multi-Receptor antagonism
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Systematic review by Chow R et al. show that Olanzapine-containing regimens significantly improve complete response (CR) rates in the acute, delayed, and overall phases of emesis compared to control groups (13). Recent meta-analysis by Singh A. et al. confirm that Olanzapine significantly improved CR rates in all phases of HEC and the acute phase of moderately emetogenic chemotherapy (MEC) in children, while also reducing the need for rescue medications (14). Olanzapine is also effective as a rescue medication. In a phase III trial by Navari RM et al. comparing Olanzapine to metoclopramide for breakthrough CINV, 70% of patients treated with Olanzapine experienced no vomiting compared to 31% in the metoclopramide group (15).
The standard dose of Olanzapine is 10 mg/day oral. However, Uchino R. et al. in 2025 showed that similar efficacy can be achieved in HEC or MEC by using low dose Olanzapine at 5 mg/day or 2.5 mg/day with less side effects (16). Hashimoto H. et al.  found that taking Olanzapine 5 hours before bedtime is beneficial because of its sedative effects and as the time to reach peak plasma concentration is 3-5 hours (17)

The most frequent adverse event of Olanzapine use is sedation. It is well-tolerated and this sedation helps improve sleep quality in cancer patients suffering from insomnia. Short-term use of Olanzapine for CINV is unlikely to produce the significant endocrine or metabolic side effects associated with chronic psychiatric use. However, Olanzapine can stimulate appetite and lead to weight gain (18). Rare but serious adverse events include QTc prolongation, neutropenia, and seizures (particularly in patients with a history of seizure disorders).
Table 1. Reviewed studies on the use of Olanzapine for chemotherapy-induced nausea and vomiting

	Study
	Study type
	Evidence Level
	Clinical Benefit
	Major Concern

	Chow R et al. 
	Systematic review
	High
	Improved CR rates
	Sedation

	Singh A. et al.
	Meta Analysis
	High
	Improved CR rates
	Sedation

	Uchino R et al.
	Systematic Review and Meta-analysis
	High
	Improved CR rates at low dose
	

	Navari RM et al. 
	Phase III trial
	Medium
	70% reduction in breakthrough CINV
	

	Tienchaiananda P et al.
	RCT
	Medium
	Effective in preventing CINV
	Weight gain, QTc prolongation



Eating Disorders (Anorexia Nervosa) 

Beyond oncology, Olanzapine is also used off-label for Anorexia Nervosa (AN), for patients unresponsive to first-line treatments. Animal studies by Lord C. et al. found that, it acts as an antagonist on Serotonin (5HT2C) receptors and Histamine (H1) in hypothalamus which increases hunger, cravings, and weight gain, antagonism of Dopamine (D2) helps reduce the fear and anxiety of gaining weight and a distorted body image (19). It addresses altered serotonin and dopamine neurotransmission associated with AN, and the weight gain occurring as a side effect of Olanzapine is also beneficial specially in higher doses (> 5 mg/day) as reported by Çöpür S. et al. (20). 

Olanzapine’s impact on body mass index (BMI) varies significantly by age group. In adults, systematic review by Han R et al. found that Olanzapine treatment resulted in a significantly greater increase in BMI (approximately 0.68 kg/m²) compared to placebo (21). In children, earlier studies have found no significant difference in BMI increase between Olanzapine and placebo but a recent study by Krauss H et al. found that adolescents treated with adjunct Olanzapine had a significantly higher weekly weight gain (0.898 kg) compared to those receiving standard care alone (0.677 kg) (22). 

Olanzapine is considered safe for short-term use in adolescents with AN. The most commonly reported adverse reaction is sedation. Other reported serious side effects were of elevated prolactin levels in adolescent, and potential risk of hyperglycaemia, hypoglycaemia, and neuroleptic malignant syndrome but the mechanisms of these adverse events remain unclear (22). De Filippis R. et al. reported a case of sleepwalking in a patient taking Olanzapine at a high dose for anorexia nervosa (23). 

The implementation of Olanzapine in clinical trials is restricted by recruitment challenges and high discontinuation rates. The "OPEN" feasibility study failed to recruit its target sample, partly due to patient reluctance (24). Qualitative research reveals that decisions to take Olanzapine are complex; patients weigh the desire to relieve distress against a profound fear of pharmacologically induced weight gain. (25). However, current evidence is limited and further studies are required to confirm these findings.
Table 2. Reviewed studies on the use of Olanzapine for Eating Disorders 

	Study
	Study type
	Evidence Level
	Clinical Benefit
	Major Concern

	Çöpür S et al. 
	Systematic review
	High
	Improved subjective sleep quality
	

	Han R et al.
	Systematic review and meta‐analysis
	High
	increase in BMI 
	Sedation, weight gain

	de Filippis R et al. 
	Systematic review and a case report
	High
	increase in BMI
	Sedation, weight gain, Somnambulism

	Said O et al.
	RCT
	Medium
	increase in BMI
	Sedation, weight gain

	Krauss H et al.
	Cohort study
	Medium
	higher weekly weight gain
	Sedation, weight gain



Insomnia and Sleep Disorders

Olanzapine is used off-label for the management of insomnia due to its potent sedative effects which occurs because of antagonism of central histamine (H1), serotonin (5-HT2A/2C) which reduces arousal and increases sleep quality (26).
Sharpley AL et al. found that Olanzapine addition at 2.5 mg/day improved sleep continuity, and significantly increase slow-wave sleep (SWS) in Major Depressive Disorder (MDD) patients with insomnia (27). Studies on evidence regarding Olanzapine's efficacy in primary or chronic insomnia without psychiatric comorbidity have mixed results. A study by Khazaie H. et al. in 2013, found Olanzapine (10 mg) to produce significant improvement in subjective sleep quality on paradoxical insomnia (sleep state misperception) patients (28). However, a one-year follow-up study by Khaledi-Paveh B. et al. on chronic insomnia patients showed that while Olanzapine improved subjective sleep quality scores (PSQI), it did not produce significant improvements in objective parameters, like total sleep time or sleep efficiency, unlike quetiapine (29). This suggests that Olanzapine can improve the sleep perception of the patient without necessarily altering objective sleep architecture in cases of chronic insomnia. Evidence of use in patients without comorbid psychiatric conditions remain mixed.

Substance use disorders

Olanzapine can reduce the reward and cravings associated with drug-seeking behaviours by antagonising the dopamine (D2) and serotonin (5HT2A) receptors in mesolimbic dopamine pathways and reducing excessive dopamine release caused by substances without inducing extrapyramidal symptoms. Its clinical efficacy depends on the specific substance of abuse and the presence of comorbid psychiatric conditions (30).

Opioid use disorder: In a study by Gerra G. et al. combination of Olanzapine with methadone (opioid-agonist) was used in heroin-dependent patients with comorbid schizophrenia which significantly increased treatment retention rates, reducing opioid craving, drug misuse and higher rates of early remission. It also reduced irritability, aggressive behaviours, and suicidality in abstinent heroin users undergoing methadone maintenance therapy (31). Zhou M. et al. evaluated it as a safe and effective agent for managing symptoms of opioid withdrawal, including restlessness, sleep disturbances, and agitation and is associated with higher OUD remission (32).

Cocaine use disorder: Baño MD et al. in a study reported that Olanzapine (5–10 mg/day) successfully decreased or halted cocaine use in over 50% of patients who were on methadone maintenance with concurrent cocaine abuse (33). Similarly, in patients with comorbid schizophrenia, Xue X. et al. found that Olanzapine decreased cocaine craving and resulted in fewer cocaine-positive urine screens compared to typical antipsychotics (34). In preclinical animal models, Olanzapine pretreatment successfully reduced neuroexcitation, seizures, and acute cocaine toxicity (35). In another study, Hamilton JD et al. reported that Olanzapine was not superior to placebo and in some cases worsen cocaine treatment outcomes when used in Cocaine Dependence without schizophrenia (36).

Alcohol use disorder: Littlewood RA et al. found that Low doses of Olanzapine (2.5 mg to 5 mg) reduced craving for alcohol and decreases the proportion of heavy drinking days (37). Study by Hutchison KE et al. have shown that Olanzapine’s efficacy is greater among patients with the seven-repeat allele of the DRD4 variable number of tandem repeats (VNTR) polymorphism with reduction in both craving and alcohol consumption (38). However, Olanzapine metabolic side effects like sedation and weight gain are more than the efficacy in reducing overall alcohol. To overcome these side effects, Olanzapine combined with Samidorphan (Opioid antagonist) is being studied in patients with comorbid schizophrenia and Alcohol Use Disorder (39).

Other Substance use disorders: Trial by Mohamed S. et al. have reported that in patients with psychotic disorders (e.g., schizophrenia) and comorbid cannabis use, Olanzapine has been shown to reduce the subjective craving for cannabis (40). However, other trials found no significant differential effect on the actual reduction of cannabis use (41). Olanzapine has also shown potential in reducing tobacco craving as reported by Rohsenow DJ et al. In schizophrenia patients with comorbid tobacco consumption, Olanzapine (2.5 mg - 5 mg) significantly reduced urge for tobacco and reduces nicotine withdrawal symptoms (42).

Pain syndromes 

Dopamine is involved in the descending inhibitory pathways of chronic pain modulation. Olanzapine’s analgesic effects is due to modulation of dopamine (D2) receptors in descending pain pathway. It is also helped by anxiolysis by 5HT2A/5HT2C antagonism, and calming effects by α2 blockade (43). Clinical trial by Freedenfeld RN et al. found Olanzapine to decrease pain intensity in Fibromyalgia patients, and also improves overall activity levels and mood. Effective dosages for fibromyalgia was reported to be 2.5 to 10 mg/day (44). Another study by Khojainova N et al. reported low-dose Olanzapine (2.5 to 7.5 mg) combined with opioids reduced pain scores by 40% on day 1 and 75% by day 2 (45).

Delirium

Olanzapine is used off-label for the management of delirium because of its antagonistic actions on dopamine (D2) receptors in mesolimbic pathway producing antipsychotic effects (46). Capino AC. et al. reported that Olanzapine has shown significant improvement in delirium severity with consistent improvements in DRS scores and minimal adverse events In pediatric patients (47). However, systematic review by Liu SB et al. found no consistent evidence that Olanzapine prevents or improves symptoms or reduce mortality, or reduce ICU stay, or preserve cognitive function (48).

Anxiety and Related Disorders

Olanzapine’s anxiolytic effects are achieved by the blockade of Serotonin (5-HT2A, 5-HT2C, and 5-HT3) receptors, and improvement sleep quality is by antagonism of cortical H1 and 5-HT2 receptors (49). A RCT by Jiang B et al. reported that oral Olanzapine (2.5 mg once nightly for 5 days) significantly reduced anxiety scores (STAI-S) compared to placebo in patients undergoing total joint arthroplasty (TJA) with high baseline anxiety. It also improved sleep quality, reduced postoperative pain scores, and decreased opioid consumption (50). Khawam et al, in 2020 reported that, as an alternative to Benzodiazepines, Olanzapine (2.5–5 mg) was used to treat acute anxiety in hospitalized patients with COVID-19 infection by managing emotional distress and insomnia (51).
Evidence regarding Olanzapine is mixed for patients with GAD who fail to respond to first-line antidepressants (SSRIs/SNRIs). Other atypical antipsychotics like quetiapine and risperidone have shown efficacy in TR-GAD, but data supporting Olanzapine is less evident while its side effects of weight gain and sedation appeared more (52).

Conclusion

Olanzapine, a second-generation antipsychotic approved by FDA for schizophrenia and bipolar disorder, has a broad multi-receptor antagonism profile, including antagonism at dopamine (D2), serotonin (5-HT2A/2C/3), histamine (H1), muscarinic, and α1-adrenergic receptors. This wide pharmacodynamic mechanism aids it’s use in numerous off-label clinical scenarios, particularly when standard therapies fail. Current evidence supports its efficacy in managing chemotherapy-induced nausea and vomiting (CINV), where it is now integrated into standard clinical guidelines. Additionally, some evidence suggests potential benefits in conditions such as anorexia nervosa, insomnia, specific substance use disorders, and refractory pain syndromes; however, the evidence remains limited and heterogeneous. However, its off-label use is complicated by adverse effects, most commonly sedation and metabolic changes like weight gain. Therefore, physicians should conduct an individualized risk-benefit assesment prior to prescribing. While olanzapine shows its efficacy in the above-mentioned conditions, further large-scale, randomized controlled trials are required to establish standardized dosing protocols and long-term safety profiles across these off-label indications. However, the lack of robust large-scale evidence and potential for significant adverse effects necessitate cautious use, careful monitoring, and individualized clinical decision-making. Future research should focus on well-designed randomized controlled trials to establish standardized dosing strategies and long-term safety profiles.
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