
Letters to the Editor 

Onco-Psychopharmacology: 
Is Mirtazapine a Catholicon? 

To the Editor: Depression is highly 
prevalent in patients with cancer 
(10.8%–24%) and among cancer 
survivors (13.7%) as well.1 Rates of 
depression in cancer patients are 
thought to be up to 3 times higher 
than in the general population. 
Variations in reported rates might 
be a factor of site of primary cancer 
(eg, highest in pancreatic and lung 
cancers), age (eg, children are no more 
depressed than healthy controls), sex 
(eg, females are 2–3 times more likely 
to experience depression), and 
metastases with cancer pain.2 

Depression in cancer patients is 
typically multifactorial: adjustment to 
diagnosis, neurotoxicity and immune 
reactions, mass effects, or iatrogenic 
(chemo/radiotherapy). Depression in 
these patients is underrecognized and 
undertreated. Depression in patients 
with cancer has been strongly tied to a 
poorer quality of life, compromised 
clinical outcomes, and higher 
mortality rates (39%),3 hence the 
need for outright treatment. 

Multiple case series and case 
reports suggest the effectiveness of 
tricyclic antidepressants and selective 
serotonin reuptake inhibitors in a 
range of cancers; however, only a small 
number of randomized controlled 
trials have been conducted. In the 
same vein, mirtazapine, an atypical 
antidepressant designated a 
noradrenergic-specific serotonergic 
antidepressant with a unique mode of 
action (Table 1), was shown to be 
effective in treating depression in 
patients with cancer in a systematic 
review.4 It has a half-life of 
20–40 hours, and food does not affect 
absorption. The usual dose range is 
15–45 mg/d. Mirtazapine is also 
available commercially in an orally 
disintegrating tablet form, which could 
be user friendly for terminal patients 
or those with neurogenic dysphagia or 
swallowing difficulties. 

Mirtazapine (7.5–45 mg/d) helped 
not only with depression and anxiety, 
as measured by the Hospital Anxiety 
and Depression Scale, but also with 
somatic symptoms and overall quality 
of life. It treated insomnia (via H1 

blockade) and helped with anorexia/ 
cachexia (via 5-hydroxytryptamine 
[5-HT2c] and H1 antagonism). Of note, 
lower doses tend to be more soporific.5 

Due to antiemetic actions, via 
5-HT3 and H1 antagonism, 
mirtazapine has been demonstrated to 
help with chemotherapy-induced 
emesis.6 Moreover, it has shown to 
improve gastric emptying. 

Importantly, mirtazapine has 
minimal pharmacokinetic drug-drug 
interactions—a priority for patients on 
chemotherapy. Mirtazapine does not 
significantly affect cytochrome P450 
(CYP) isoenzymes. It is a substrate 
for CYP2D6, CYP3A4, and possibly 
CYP1A2. Of note, mirtazapine-induced 
neutropenia has been reported. Other 
less common side effects include 
transaminitis, hyperlipidemia, 
myoclonus, and orthostasis. 

A modicum of evidence speaks to 
the idea of antinociceptive/analgesic 
actions of mirtazapine, which could be 
advantageous in patients with cancer.7 

As the habenula is reported to be 
involved in the emotion/reward- 

related pain and hypoalgesia, 
mirtazapine could attenuate pain 
and/or augment hypoalgesia by 
blocking the habenular α2 receptor 
after intermittent cold stress in mice.8 

Other mechanisms at play 
involve facilitating analgesia by 
enhancing central monoaminergic 
neurotransmission (5-HT and 
norepinephrine), facilitating 
descending pain modulation system 
by decreasing afferent input in 
spinothalamic tracts, and central 
skeletal muscle relaxant actions by 
depressing polysynaptic reflexes 
causing muscle spasm/tension.9,10 

Interestingly, preclinical evidence 
in animals exists suggesting 
mirtazapine can suppress tumor 
growth11 via immune response and the 
serotonergic system. The suppressive 
effects include increasing secretion of 
tumor necrosis factor (TNF)-ƴ and 
infiltration of CD4+ and CD8+. 
Furthermore, antimetastatic activity 
through enhanced Lin-7C/β-catenin 
pathway activation has been 
demonstrated for mirtazapine.12 It 
also increases levels of TNF-α, which 
play an important role in carcinostasis. 

“Chemo brain” or chemotherapy- 
induced cognitive dysfunction is quite 
ubiquitous in patients with cancer, 
and inflammatory cytokines are 

Table 1. 
Unique Mode of Action of Mirtazapine 
Receptor blockade Action 
α2 presynaptic blockade ↑ NE (antidepressant) 

α2 heteroreceptor blockade on serotonergic neurons ↑ 5-HT (antidepressant) 

5-HT2A blockade Helps with akathisia, improves sexual dysfunction 

5-HT2C blockade ↑ Weight, NDDI 

5-HT3 blockade ↑ 5-HT, NE, Ach, antiemetic, antiobsessional 

H1 blockade ↑ Weight, sedation, antiemetic, antipruritic 

M1 blockade Anticholinergic, possible antidepressant action 

Abbreviations: Ach = acetylcholine, H1 = histamine-1, M1 = muscarinic-1, NDDI = nor-epinephrine dopamine 
disinhibitor, NE = norepinephrine, 5-HT = 5-hydroxytryptamine (serotonin). 
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thought to be causative. Mirtazapine, 
possibly through 5-HT3 antagonism, 
sounds procognitive.13 It has been 
shown to possess antioxidative and 
neuroprotective actions in cisplatin- 
induced neurotoxic rodent model. 
It has been demonstrated to exert 
astrocyte-mediated dopaminergic 
neuroprotection.14 Long-term use of 
mirtazapine has a stimulatory effect 
on antioxidant enzyme mRNA level 
expression in peripheral monocytes.15 
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