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ABSTRACT

Managing chronic, refractory nausea and vomiting in advanced cancer patients is challenging, especially when unrelated to cancer

treatment. Mirtazapine, a tetracyclic antidepressant, effectively alleviates these symptoms, improving quality of life. It offers a prom-

ising palliative care alternative, addressing multiple symptoms and reducing polypharmacy, thereby enhancing patient satisfaction.

JEL Classification: Oncology

1 | Introduction

Nausea and vomiting (N&V), are prevalent distressing symp-
toms with incidence rates ranging from 40% to 70% in advanced
cancer [1]. These symptoms may arise from treatment modal-
ities such as chemotherapy, radiation, or surgery, or they may
occur independently of cancer treatment [2]. N&V induced by
antineoplastic agents or radiation therapy should be anticipated
and managed following antiemetic guidelines, such as the ASCO
antiemetic guideline [3].

A challenging clinical issue in cancer patients is the occurrence
of “chronic N&V” which is unrelated to recent chemotherapy
(ChT) or radiation treatment and affects 20%-60% of patients at
some stage during the progression of their cancer [4, 5]. These
cases involve ongoing N&V for weeks after treatment comple-
tion, often with unclear underlying causes [2]. Due to limited
trial data on the use of antiemetics in these patients, manage-
ment is currently predominantly empirical, relying on individ-
ual experiences and case studies [2, 6, 7].

Based on existing studies, various pharmacological treatments
have been recommended, including prokinetics (e.g., metoclo-
pramide, domperidone), antiemetics (such as ondansetron, pro-
methazine), corticosteroids, antipsychotics (e.g., haloperidol,
olanzapine), cannabinoids, and mirtazapine [4, 8-12].

This report describes the case of an adult patient presenting
with chronic N&V that is also refractory to standard antiemetic
treatments; however, a significant response to mirtazapine was
demonstrated.

2 | Case Presentation

A 29-year-old man with a confirmed diagnosis of metastatic
pelvic sarcoma was referred to the palliative clinic for the
management of persistent N&V. The onset of symptoms coin-
cided with the initiation of radiotherapy (RT) aimed at reduc-
ing the size of the abdominal mass. Despite the completion of
the RT courses, the symptoms persisted. The patient reported

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original

work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2024 The Author(s). Clinical Case Reports published by John Wiley & Sons Ltd.

Clinical Case Reports, 2024; 12:€9570
https://doi.org/10.1002/ccr3.9570

lof 5


https://doi.org/10.1002/ccr3.9570
https://doi.org/10.1002/ccr3.9570
https://orcid.org/0000-0003-0563-0215
mailto:
https://orcid.org/0000-0001-6752-3314
mailto:mamaktahma@yahoo.com
http://creativecommons.org/licenses/by-nc-nd/4.0/

postprandial discomfort, anorexia, and N&V that began approx-
imately 5min after consuming solid food, with an intensity of
8/10 on the Numeric Rating Scale (NRS). Notably, there were
no instances of insomnia or constipation associated with these
symptoms. The patient expressed that his symptoms were inter-
fering with his social activities and overall mood, and moderate
depressive symptoms were revealed by the Hospital Anxiety and
Depression Scale (HADS).

Physical examination revealed slight abdominal distention
and a firm, non-tender mass approximately 6 cm in size in the
right lower quadrant. Bowel sounds were normal, and there
was no ascites. Abdominal ultrasonography showed a sub-
capsular liver metastasis measuring 31 xX23mm in the right
lobe and a hypoechoic mass measuring 32x22mm in the
liver hilum.

3 | Methods

Following a thorough assessment, an abdominal CT scan with
and without contrast was performed. The scan revealed a mass
measuring 59 x49mm at the level of the right lower pole of the
kidney and another mass measuring 48X 69 mm on the right
side of the pelvis. The bowel and stomach appeared normal in
both caliber and wall thickness, with no evidence of obstruction.
Importantly, there was no evidence of peritoneal carcinomatosis.

Following the correction of dehydration and electrolyte imbal-
ances, pharmacological treatment commenced with metoclopr-
amide (total daily dose [TDD] titrated up to 60 mg), which did
not improve the patient's symptoms. Subsequently, ondanse-
tron (TDD 24 mg) was administered as the second antiemetic,
but without improvement. Chlorpromazine was then initiated
without yielding a response. To manage the persistent and re-
fractory nature of the N&V despite standard antiemetic therapy
and titration, the patient was admitted to the palliative care unit.
Cannabinoid was the next pharmacological treatment initiated
based on its established antiemetic properties. Although the pa-
tient was discharged with cannabidiol (CBD) drops twice daily,
the symptoms recurred 2days later. Subsequently, a regimen of

mirtazapine at a known antiemetic dose (7.5mg orally disinte-
grating tablet twice daily) was initiated in an outpatient setting.

Ethical Consideration: Written informed consent was obtained
from the patient for the publication of this case report.

4 | Results (Outcome and Follow-Up)

The following day, the patient subjectively reported a 50% re-
duction in N&V (Figure 1). During the next visit, the patient
complained of daytime drowsiness. To reduce the excessive
drowsiness induced by mirtazapine, the dosage was adjusted
to 7.5mg per day, administered in the evening. After a 10-day
follow-up, the patient reported the cessation of N&V, along with
notable improvements in appetite and depressive symptoms.

5 | Discussion

The presented case reports the successful use of mirtazapine
in a young patient with metastatic sarcoma, contributing to
the limited existing data on its efficacy for managing chronic
N&V coinciding with RT that persisted after the completion
of the RT courses. Although previous studies indicate that
patients may experience persistent episodes of N&V to a re-
duced degree weeks after abdominal, thoracic, and lumbosa-
cral spine RT, the intensity of the symptoms did not decrease
2weeks after the end of the RT courses [2, 13]. It appears that
there are other etiologies, in addition to RT, that may be caus-
ing N&V in this case. The etiology of N&V in advanced cancer
patients, independent of cancer treatment (ChT/RT), is multi-
factorial, with prominent factors including medication effects
(e.g., opioids, anti-inflammatories, antidepressants, antibiot-
ics), delayed gastric emptying, mechanical bowel obstruction,
organ dysfunction (hepatic, renal), increased intracranial
pressure, vestibular dysfunction, metabolic imbalances (e.g.,
hyponatremia, hypercalcemia), and cortical manifestations
such as anxiety and depression [2, 4, 14]. The multifactorial
etiology leads difficulties in treatment, despite most guidelines
recommending antiemetic therapy based on an understanding

Nausea and Vomiting

Metoclopramide, .
P : Chlorpromazine

B .

Ondansetron

SEVERITY
O B, N W A 1O N O L

lgannabidiol

lMirtazapine

30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

DAYS

FIGURE1 | Daily severity of nausea and vomiting following RT initiation and pharmacological treatment effects.
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of the pathophysiological pathways implicated in the vomiting
process and the specific receptors/neurotransmitters involved
[3, 7]. Since standard monotherapy was ineffective in the pre-
sented case despite titration, and the N&V persisted, second-
line antiemetics (e.g., cannabinoids, Mirtazapine) were added
in accordance with guideline recommendations [3, 7, 15].

After starting cannabinoid tincture, despite observing an ini-
tial partial response, the patient experienced ongoing N&V and
significant food intolerance. It must be noted that the main
cannabinoids include delta-9-tetrahydrocannabinol (THC) and
cannabidiol (CBD). THC acts as an analgesic, muscle relaxant,
antiemetic, appetite stimulator, and psychoactive agent, while
CBD has demonstrated anticonvulsant, muscle relaxant, anx-
iolytic, neuroprotective, antioxidant, and antipsychotic prop-
erties [14, 16]. CBD drops were prescribed for the patient since
it was the only available cannabinoid. Consequently, in the ab-
sence of THC and its antiemetic effect, the anxiolytic effect of
CBD likely led to partial improvement in the first few days of
medication initiation. Mirtazapine was the next drug prescribed
to the patient.

Mirtazapine, classified as a tetracyclic antidepressant (TeCA)
and approved by the US FDA in 1996 for the management of
major depressive disorder, is also used off-label for conditions
such as insomnia, N&V, panic disorder, social anxiety disorder,
fibromyalgia, post-traumatic stress disorder, and hot flashes
[17, 18]. Its primary mechanism of action involves the antag-
onism of presynaptic a2 adrenergic receptors, leading to in-
creased release of serotonin and norepinephrine. Additionally,
it inhibits histamine (H1) and serotonin (SHT2A, 5SHT2C, and
5HT3) receptors while activating SHT1A receptors in both the
peripheral and central nervous systems. Activation of SHT1A
receptors is thought to underlie its antidepressant and anxiolytic
properties, while the blocking of H1, 5SHT2A, and 5SHT2C re-
ceptors also plays a role in some of its anxiolytic and sedative
effects [9, 19, 20]. The currently recommended starting dose for
mirtazapine is 15mg per day [8, 19].

According to previous studies, behavioral causes are one of the
proposed etiologies unrelated to the treatment of N&V [2, 4].
Despite the high prevalence of depressive disorders among pa-
tients with advanced cancer, it is often unrecognized, leading
to reduced functional status, lower treatment adherence, and
prolonged hospitalizations [21]. Not only does it affect the in-
tensity of physical symptoms such as nausea but the presence
of depression also complicates symptom management. Hence,
poorly controlled N&V lead to physical symptoms and psycho-
social distress such as depression, which contributes to a vicious
cycle. Returning to the presented case, a young man diagnosed
with advanced sarcoma is experiencing chronic N&V, which
has negatively impacted his social and vocational functioning.
Mirtazapine breaks down the depression-refractory N&V vi-
cious cycle by interacting with multiple neurotransmitter sys-
tems and various serotonergic receptor sites, thus improving
quality of life.

Due to the compressive effect of the abdominal mass on gas-
tric function and the administration of opioids (Methdone
TDD 15mg) for pain management, leading to delayed gastric
emptying, gastroparesis is considered as one of the differential

diagnoses in the presented case. Gastroparesis is another
cause of chronic and refractory N&V in advanced cancer,
which is often underdiagnosed in patients. It is described as
an abnormality in gastric motility characterized by delayed
gastric emptying without evidence of mechanical outlet ob-
struction, manifesting as nausea, vomiting, early satiety, and
bloating [22]. These symptoms can be disabling, leading to
frequent hospitalizations and impaired quality of life. A gas-
tric emptying study was proposed to the patient for diagnostic
confirmation; however, the patient declined the procedure.
Based on previous studies, medical therapy is typically cate-
gorized into two main classes: prokinetics (such as metoclo-
pramide, domperidone, etc.) and symptom modulators (such
as ondansetron, promethazine, prochlorperazine, and others)
[22]. However, in the case study, neither metoclopramide nor
ondansetron relieved the symptoms.

According to several clinical trials, mirtazapine improves gast-
roparesis symptoms through its agonistic effect on SHT1A sero-
tonin receptors and antagonistic effect on SHT2A and SHT3A
serotonin receptors, leading to improved gastric motility and
prevention of N&V, respectively [20].

In addition, approximately 23% of idiopathic gastroparesis
cases (the most common type) had a history of depression or
were receiving antidepressants, which emphasizes that mir-
tazapine would be a comprehensive medical option in the
case [9, 23].

Concerning side effects, somnolence is the most commonly
reported with mirtazapine at antiemetic doses (7.5-15mg).
Although tolerance to somnolence develops over time, it re-
mains the most common reason for discontinuation of use [24].
In the presented case, the patient's drowsiness was managed
by reducing the dose from 15 to 7.5mg daily and administer-
ing it at bedtime. Despite drowsiness being an adverse effect,
in cancer patients who often suffer from insomnia, it may be
seen as a positive effect due to mirtazapine's high affinity for H1
receptors, which may improve sleep quality. Other possible side
effects include dry mouth, constipation, dizziness, and fatigue
[12]. As an antidepressant, mirtazapine has a potential effect on
the QT interval [25]. However, previous studies have shown that
the maximum therapeutic dose (45mg) of mirtazapine does not
affect the QT interval [26]. Regarding the safety profile of mir-
tazapine, it is reported to be a safe antidepressant drug in the
cancer population. It is almost completely metabolized by the
liver and has a low risk of drug interaction, thus allowing its use
in advanced renal failure [19].

6 | Conclusion

N&V unrelated to cancer therapy present a challenging symp-
tom management issue in cancer patients. However, in the pre-
sented case, based on its pharmacodynamic profile, mirtazapine
significantly reduced chronic and refractory N&V in a patient
with metastatic pelvic sarcoma who had not responded to stan-
dard antiemetic treatments. In addition to improving insomnia,
anxiety, and depression, this case highlights mirtazapine's po-
tential to improve quality of life in palliative care settings by
providing effective symptom control through a monotherapy

30f5



approach, thereby preventing polypharmacy and enhancing pa-
tient satisfaction.

Author Contributions

Seyedeh Golnaz Ziaei: data curation, formal analysis, investigation,
methodology, software, visualization, writing — original draft. Mamak
Tahmasebi: conceptualization, project administration, resources, su-
pervision, validation, writing — review and editing.

Acknowledgments

The authors would like to express their gratitude to Dr. Hedieh
Matinrad from the Division of Palliative Medicine, UCSF Department
of Medicine, California, USA, for her assistance in reviewing the man-
uscript's English language.

Ethics Statement

The study was registered and received ethical approval from the
Ethics Committee of Tehran University of Medical Sciences (Code:
IR.TUMS.HORCSCT.REC.1403.027).

Consent

Written consent was obtained from the patient to publish this report,
following the journal's patient consent policy.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data supporting this study’s findings can be obtained by contacting
the corresponding author.

References

1. R. Twycross and I. Back, “Nausea and Vomiting in Advanced Can-
cer,” European Journal of Palliative Care 5 (1998): 39-45.

2. R. M. Navari, “Nausea and Vomiting in Advanced Cancer,” Current
Treatment Options in Oncology 21, no. 2 (2020): 14, https://doi.org/10.
1007/s11864-020-0704-8.

3. P.J. Hesketh, M. G. Kris, E. Basch, et al., “Antiemetics: ASCO Guide-
line Update,” Journal of Clinical Oncology 38, no. 24 (2020): 2782-2797.

4. R. M. Navari, “Managing Nausea and Vomiting in Patients With Can-
cer: What Works,” Oncology (Williston Park) 32, no. 3 (2018): 121-136.

5.M. P. Davis and D. Walsh, “Treatment of Nausea and Vomiting in
Advanced Cancer,” Supportive Care in Cancer 8, no. 6 (2000): 444-452.

6. F. Murray-Brown and S. Dorman, “Haloperidol for the Treatment of
Nausea and Vomiting in Palliative Care Patients,” Cochrane Database of
Systematic Reviews 11 (2015): CD006271.

7.NCCN Clinical Practice Guidelines in Oncology, “Palliative Care,”
Version 1.2018. December 19, 2017. accessed February 7, 2018, https://
www.nccn.org/professionals/physician_gls/pdf/palliative.pdf.

8.D. E. Theobald, K. L. Kirsh, E. Holtsclaw, K. Donaghy, and S. D.
Passik, “An Open-Label, Crossover Trial of Mirtazapine (15 and 30 Mg)
in Cancer Patients With Pain and Other Distressing Symptoms,” Jour-
nal of Pain and Symptom Management 23, no. 5 (2002): 442-447, https://
doi.org/10.1016/S0885-3924(02)00381-0.

9. M. Malamood, A. Roberts, R. Kataria, H. Parkman, and R. Schey,
“Mirtazapine for Symptom Control in Refractory Gastroparesis,” Drug

Design, Development and Therapy 11 (2017): 1035-1041, https://doi.org/
10.2147/DDDT.S125743.

10. P. Vayne-Bossert, A. Haywood, P. Good, et al., “Corticosteroids for
Adult Patients With Advanced Cancer Who Have Nausea and Vomiting
(Not Related to Chemotherapy, Radiotherapy, or Surgery),” Cochrane
Database of Systematic Reviews 7 (2017): CD012002, https://doi.org/10.
1002/14651858.CD012002.pub2.

11. R. M. Navari, C. M. Pywell, J. G. Le-Rademacher, et al., “Olanzapine
for the Treatment of Advanced Cancer-Related Chronic Nausea and/or
Vomiting: A Randomized Pilot Trial,” JAMA Oncology 6, no. 6 (2020):
895-899, https://doi.org/10.1001/jamaoncol.2020.1052.

12. R.J. Wickham, “Nausea and Vomiting Not Related to Cancer Ther-
apy: Intractable Problem or Clinical Challenge?,” Journal of the Ad-
vanced Practitioner in Oncology 11, no. 5 (2020): 476-488, https://doi.
0rg/10.6004/jadpro.2020.11.5.4.

13. M. Gupta, M. Davis, S. LeGrand, D. Walsh, and R. Lagman, “Nau-
sea and Vomiting in Advanced Cancer: The Cleveland Clinic Protocol,”
Journal of Supportive Oncology 11, no. 1 (2013): 8-13, https://doi.org/10.
1016/j.suponc.2012.10.002.

14.J. Hardy and M. P. Davis, “The Management of Nausea and Vomiting
Not Related to Anticancer Therapy in Patients With Cancer,” Current
Treatment Options in Oncology 22, no. 2 (2021): 17, https://doi.org/10.
1007/s11864-020-00813-0.

15. L. A. Henson, M. Maddocks, C. Evans, M. Davidson, S. Hicks, and
1. J. Higginson, “Palliative Care and the Management of Common Dis-
tressing Symptoms in Advanced Cancer: Pain, Breathlessness, Nau-
sea and Vomiting, and Fatigue,” Journal of Clinical Oncology 38, no. 9
(2020): 905-914, https://doi.org/10.1200/JC0O.19.00470.

16.J. R. Johnson, M. Burnell-Nugent, D. Lossignol, E. D. Ganae-Motan,
R. Potts, and M. T. Fallon, “Multicenter, Double-Blind, Randomized,
Placebo-Controlled, Parallel-Group Study of the Efficacy, Safety, and
Tolerability of THC:CBD Extract and THC Extract in Patients With In-
tractable Cancer-Related Pain,” Journal of Pain and Symptom Manage-
ment 39, no. 2 (2010): 167-179, https://doi.org/10.1016/j.jpainsymman.
2009.06.008.

17.J. P. Rissardo and A. L. F. Caprara, “Cervical and Axial Dystonia
Secondary to Mirtazapine: A Case Report and Literature Review,” An-
nals of Movement Disorders 3, no. 1 (2020): 47-50, https://doi.org/10.
4103/AOMD.AOMD_30_19.

18. E. Lalani, R. Menon, M. A. Mufti, C. Kumfa, and M. Raji, “Mirtazap-
ine: A One-Stop Strategy for Treatment of Opioid Withdrawal Symp-
toms,” Cureus 15, no. 8 (2023): e43821, https://doi.org/10.7759/cureus.
43821.

19. G. Economos, N. Lovell, A. Johnston, and I. J. Higginson, “What
Is the Evidence for Mirtazapine in Treating Cancer-Related Symptom-
atology? A Systematic Review,” Support Care Cancer 28, no. 4 (2020):
1597-1606, https://doi.org/10.1007/s00520-019-05229-7.

20. N. Kumar, S. Barai, S. Gambhir, and N. Rastogi, “Effect of Mirtazap-
ine on Gastric Emptying in Patients With Cancer-Associated Anorexia,”
Indian Journal of Palliative Care 23, no. 3 (2017): 335-337, https://doi.
org/10.4103/1JPC.1JPC_17_17.

21.K. S. Grotmol, H. C. Lie, M. J. Hjermstad, et al., “Depression-A
Major Contributor to Poor Quality of Life in Patients With Advanced
Cancer,” Journal of Pain and Symptom Management 54, no. 6 (2017):
889-897, https://doi.org/10.1016/j.jpainsymman.2017.04.010.

22.M. Malamood, H. Parkman, and R. Schey, “Current Advances in
Treatment of Gastroparesis,” Expert Opinion on Pharmacotherapy 16, no.
13 (2015): 1997-2008, https://doi.org/10.1517/14656566.2015.1070829.

23.S. W.Kim, L. S. Shin, J. M. Kim, et al., “Mirtazapine for Severe Gas-
troparesis Unresponsive to Conventional Prokinetic Treatment,” Psy-
chosomatics 47, no. 5 (2006): 440-442, https://doi.org/10.1176/appi.psy.
47.5.440.

40f 5

Clinical Case Reports, 2024


https://doi.org/10.1007/s11864-020-0704-8
https://doi.org/10.1007/s11864-020-0704-8
https://www.nccn.org/professionals/physician_gls/pdf/palliative.pdf
https://www.nccn.org/professionals/physician_gls/pdf/palliative.pdf
https://doi.org/10.1016/S0885-3924(02)00381-0
https://doi.org/10.1016/S0885-3924(02)00381-0
https://doi.org/10.2147/DDDT.S125743
https://doi.org/10.2147/DDDT.S125743
https://doi.org/10.1002/14651858.CD012002.pub2
https://doi.org/10.1002/14651858.CD012002.pub2
https://doi.org/10.1001/jamaoncol.2020.1052
https://doi.org/10.6004/jadpro.2020.11.5.4
https://doi.org/10.6004/jadpro.2020.11.5.4
https://doi.org/10.1016/j.suponc.2012.10.002
https://doi.org/10.1016/j.suponc.2012.10.002
https://doi.org/10.1007/s11864-020-00813-0
https://doi.org/10.1007/s11864-020-00813-0
https://doi.org/10.1200/JCO.19.00470
https://doi.org/10.1016/j.jpainsymman.2009.06.008
https://doi.org/10.1016/j.jpainsymman.2009.06.008
https://doi.org/10.4103/AOMD.AOMD_30_19
https://doi.org/10.4103/AOMD.AOMD_30_19
https://doi.org/10.7759/cureus.43821
https://doi.org/10.7759/cureus.43821
https://doi.org/10.1007/s00520-019-05229-7
https://doi.org/10.4103/IJPC.IJPC_17_17
https://doi.org/10.4103/IJPC.IJPC_17_17
https://doi.org/10.1016/j.jpainsymman.2017.04.010
https://doi.org/10.1517/14656566.2015.1070829
https://doi.org/10.1176/appi.psy.47.5.440
https://doi.org/10.1176/appi.psy.47.5.440

24. M. P. Davis, “Novel Therapies for Nausea and Vomiting in Advanced
Illness and Supportive Cancer Care,” Palliative Care and Social Practice
18 (2024): 26323524241257701, https://doi.org/10.1001/pallcare.socpr
act.2024.57701.

25.N. D. Allen, J. G. Leung, and B. A. Palmer, “Mirtazapine's Effect on
the QT Interval in Medically Hospitalized Patients,” Mental Health Cli-
nician 10, no. 1 (2020): 30-33, https://doi.org/10.9740/mhc.2020.01.030.

26.S. Gurkan, F. Liu, A. Chain, and D. E. Gutstein, “A Study to Assess
the Proarrhythmic Potential of Mirtazapine Using Concentration-QTc
(C-QTc) Analysis,” Clinical Pharmacology in Drug Development 8, no. 4
(2019): 449-458, https://doi.org/10.1002/cpdd.605.

50f5


https://doi.org/10.1001/pallcare.socpract.2024.57701
https://doi.org/10.1001/pallcare.socpract.2024.57701
https://doi.org/10.9740/mhc.2020.01.030
https://doi.org/10.1002/cpdd.605

	Mirtazapine: An Antidepressant for Treating Chronic, Refractory Nausea and Vomiting in a Patient With Metastatic Sarcoma Receiving Palliative Care: A Case Report
	ABSTRACT
	1   |   Introduction
	2   |   Case Presentation
	3   |   Methods
	4   |   Results (Outcome and Follow-Up)
	5   |   Discussion
	6   |   Conclusion
	Author Contributions
	Acknowledgments
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


