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Abstract
Trazodone is a widely used antidepressant that is also useful in the control of agitation and insomnia in Alzheimer’s disease. 
This drug is now recognized as having a new mechanism of action, an effect on the unfolded protein response (UPR) path-
way, restoring protein translation and slowing neurodegenerative progression in mice. This mechanism may have a role in 
dementia-modifying treatment. To explore the effects of trazodone on human cognition and to search for clinical evidence 
of its putative benefits in human neurodegenerative diseases, a systematic review was conducted for studies that evaluated 
the effect of a minimum dose of 25 mg of trazodone daily, for at least 1 week, on cognition in adult humans. The search 
was run in MEDLINE, Web of Science, and CENTRAL from the Cochrane databases, yielding a total of 16 studies after 
selection. Overall, seven studies showed no effect of trazodone on cognition, five showed a beneficial effect by improving 
or reducing cognitive decline, and four evidenced impaired cognitive function. Our analysis highlights the possibility of a 
dose-independent dual effect of trazodone on human cognition, with acute utilization associated with impaired cognitive 
function and long-term use with preventing cognitive deterioration. There was no clinical evidence that trazodone could be 
used as a specific treatment of neurodegenerative diseases. Future studies should explore the role of trazodone in the UPR 
pathway and the implications in neurodegenerative diseases in humans.
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Introduction

Although it is FDA-approved only for use in the treatment 
of major depression, trazodone, a drug created in the 
1960s [1], is widely used off-label to control agitation and 
insomnia in Alzheimer’s disease (AD) [2] and in anxiety, 
schizophrenia, bulimia, substance abuse, fibromyalgia [3], 
and post-traumatic stress disorder [1, 4]. Additionally, it 
reduces behavioural and psychological symptoms in AD 
and frontotemporal dementia [2].

Trazodone is now recognized as having a novel 
mechanism of action, its effect in the unfolded protein 
response (UPR) pathway. Trazodone acts downstream of 
eIF2α-P, preventing it from reducing levels of the ternary 

complex and allowing protein translation to occur [2] (see 
Supplementary Fig. 1). Hence, trazodone has been shown 
to prevent the effects of UPR overactivation observed in 
neurodegenerative diseases [2] and restore neuronal protein 
synthesis, preventing neurodegeneration in mouse models 
[5]. As a result, this drug appears to have utility as a novel 
disease-modifying treatment for neurodegenerative diseases 
in humans [2].

However, if trazodone has a role in preventing 
cognitive decline, it is important to consider whether 
that effect is mediated through its action in the UPR 
pathway, by increasing the synaptic concentration of 
5-hydroxytryptamine [6], or as a result of the sleep 
improvement this drug offers. Establishing the effect of 
trazodone on cognition and neurodegeneration would have 
significant implications for clinical practice, given the 
increasing prevalence of neurodegenerative diseases and 
the extensive use of trazodone in this patient population.

Thus, we aimed to establish the effects of trazodone on 
human cognition and to determine whether there was evi-
dence that it could be used in the treatment of neurodegen-
erative diseases in humans.
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Methods

Following PRISMA [Preferred Reporting Items for System-
atic Reviews and Meta-Analyses] guidelines, we conducted 
a systematic review, without a meta-analysis, of studies that 
evaluated the effect of trazodone on human cognition.

Our target population was healthy or diseased adults aged 
18 years or older. The diseased patients could have all types 
of illness, from atherosclerotic disease to psychiatric condi-
tions. We excluded animal studies, since our focus was on 
the consequences in humans in order to assess the implica-
tions for clinical practice.

The targeted intervention was a minimum dose of 25 mg 
of trazodone daily, for at least 1 week, to observe the chronic 
effects of this drug and not the effects obtained after a single 
dose. Consequently, we excluded studies that only tested 
the acute effects of trazodone by using it in a one-time-only 
fashion. The dose of 25 mg was chosen because it is the min-
imum dose used that is capable of producing some effects 
of the drug observed in clinical practice. In terms of com-
parators, all comparators were accepted without restriction.

Our main outcome was to study the effect of trazodone 
on human cognition. To this end, we analysed all instru-
ments that measured the cognitive impairment that appeared 
in the studies included in the qualitative synthesis. These 
instruments included the Montreal Cognitive Assessment 
scale (MoCA), Mini-Mental State Examination (MMSE), 
the Digit Span subtest, the d2 test, the Wisconsin Card Sort-
ing Test, Continuous Performance Test, n-back Test, Paired 
Associate Learning Test-Form I (short-term memory), 
Paired Associate Learning Test-Form II (long-term memory) 
of the Wechsler Memory Scale, Arithmetic, Letter-Number 
Sequencing, Digit Symbol-Coding, Symbol Search of the 
Wechsler Adult Intelligence scale (third edition, WAIS-III), 
Buschke Selective Reminding Test, the Brown-Peterson 
Memory Test, the Word Learning Test, the Memory Scan-
ning Test, the Critical Flicker/Fusion (CFF) frequency, the 
Critical Tracking Task, the Divided Attention Test, the Vis-
ual Vigilance Test, Rey’s Verbal Memory (RVM) test, the 
Guild Memory Test, Trail Making Test, free recall test, Corsi 
block test, category generation, “News” recall, Who’s who? 
or matching to sample. Our secondary outcome was whether 
trazodone could be included in the treatment of neurodegen-
erative diseases in humans. To assess effects on neurode-
generation, we searched for reports of beneficial effects of 
trazodone in cognitive decline and studies including analyses 
of mechanisms through which that benefit could occur.

The studies included randomized controlled trials, non-
randomized trials, and retrospective and prospective cohort 
studies. No limits in language or publication year were applied.

The literature search was done in electronic databases 
from September 14 to September 22, 2020. The search was 

conducted in MEDLINE (1990–present), Web of Science 
(1999–present), and CENTRAL from Cochrane (1994–pre-
sent). The last search was run on November 2, 2020.

The following search terms were used to search in Pub-
Med: trazodone; memory; memories; cognition; cognitions; 
cognitive; cognitively. The detailed search strategy can be 
assessed in supplementary Table 1.

Studies were selected in two phases independently by  
two reviewers. In the first phase, articles were chosen by 
their title and abstract. In the second phase, the articles 
selected in the previous phase were read in full to deter-
mine eligibility for inclusion. Data were collected manually 
and independently by the two reviewers and synthesized in 
tables. Disagreements between reviewers were resolved by 
discussion and consensus. For each study included, the fol-
lowing information was collected: the study author(s), title, 
year of publication and design, the follow-up period, the 
study size, the population being studied, its age and sex, the 
intervention under study, the comparators used, and the out-
come measures (Tables 1 and 2). The effects of trazodone on 
human cognition were synthesized using a table to represent 
all scores of the cognitive evaluation scales obtained in order 
to determine the final result of the effect. The final result was 
divided into three categories: no effect (defined as neither 
improving nor impairing cognition), positive effect (defined 
as cognition improvement or delayed cognitive decline), and 
negative effect (defined as cognition impairment).

To ascertain the risk of bias, the two reviewers worked 
blindly and independently. For a formal risk-of-bias assess-
ment, the Cochrane risk-of-bias tool was used for rand-
omized controlled trials and the ROBINS criteria for obser-
vational studies.

A level of 0.05 was considered significant.
This review is registered in the PROSPERO International 

prospective register of systematic reviews (registration num-
ber: CRD42020172577) and can be accessed at https://​www.​
crd.​york.​ac.​uk/​PROSP​ERO/​displ​ay_​record.​php?​Recor​dID=​
172577. However, due to the COVID-19 pandemic, the 
review protocol was published exactly as submitted.

Results

Study characteristics

A total of 16 studies were included in the final qualitative analysis  
of the review, four of which were observational studies, and 12 
were experimental studies. From the search of the electronic  
databases, a total of 267 citations were found. However, after 
removing the duplicates, 218 studies remained and were screened. 
Of these, based on out-of-context titles and abstracts, 186 were 
excluded and 32 full-text articles were assessed for eligibility. 
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Sixteen articles were subsequently excluded for the following 
reasons: there were no data on outcomes of interest (n = 2), 
there was no follow-up period between trazodone use and effect 
assessment (n = 10), the study comprised only a commentary on 
an article (n = 1), an abstract (n = 1), or a letter to the editor (n = 1), 
or it was a randomized clinical trial in the recruiting phase (n = 1). 
Sixteen studies met the inclusion criteria and were included in the 
final analysis (see Supplementary Fig. 2).

For each study, the information collected is presented in 
Tables 1 and 2. The minimum and maximum follow-up peri-
ods observed were 8 days [7] and 16 weeks [8], respectively, 
for experimental studies, and 12 months [9] and 13 years [10], 
respectively, for observational studies (Tables 1 and 2).

Overall, the 16 studies included 8646 participants in the 
final analysis, with sample sizes ranging from 8 [11] to 6798 
participants [10]. All studies assessed adult individuals at least 
18 years of age. The majority included both men and women, 
with two studies (Sasada et al. and Alikhani et al.) including 
only men [7, 12], one (Leng et al.) including only women [13], 
and one (Fudge et al.) not differentiating by sex [14]. The par-
ticipants were either healthy individuals or patients with one 
or more of the following conditions: arteriosclerotic cerebral 
small vessel disease (ASVD), insomnia, HIV/AIDS, dementia, 
Alzheimer’s disease, frontotemporal dementia, and depression 
(Tables 1 and 2). Since studies included a wide age range, a 
higher prevalence of cognitive decline in older individuals 
should be expected, since cognition decreases with age.

The study designs included randomized trials (n = 10), 
non-randomized trials (n = 1), trials without reference to 
randomization (n = 1), retrospective cohorts (n = 2), and 
prospective cohorts (n = 2) published from 1990 to Novem-
ber 2020. Only three randomized controlled trials did not 
use a placebo in the comparator arm [12, 14, 15]. Inter-
vention groups consisted of trazodone (with doses ranging 
from 25 to 400 mg for a minimum of 1 week) alone or in 
association with sleep hygiene training (SHT) and mirtazap-
ine (15 mg). The other intervention groups included halop-
eridol (0.5 mg), behaviour management techniques (BMT), 
buspirone (30 mg), 5′-methyltetrahydrofolic acid (50 mg), 
amitriptyline (37.5–75 mg), sleep medications, zolpidem, 
benzodiazepines, tricyclic antidepressants, or noradrena-
line reuptake inhibitors. Only one cohort study reported the 
doses used in the intervention groups [16] (Table 2).

All studies evaluated the effects of continuous doses of 
trazodone on cognition as a primary or secondary outcome. 
All other outcomes can be found in Tables 1 and 2.

Effects on cognitive function

The rightmost columns of Tables 1 and 2 display the ulti-
mate effect of trazodone on human cognition. Overall,  
from the 16 studies included, seven showed no effect of a  Th
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trazodone on human cognition [7, 9, 14, 15, 17–19], while 
five showed a positive effect by improving cognition or 
reducing cognitive decline [6, 10–12, 16], and four showed 
a negative effect by impairing cognitive function [8, 13,  
20, 21].

Among studies with beneficial effects, Wang et  al. 
demonstrated that trazodone significantly improved con-
centration and recall abilities in patients with ASVD and 
insomnia, with increased concentration and recall scores 
on MoCA after trazodone treatment compared to those  
at baseline [pre/post-treatment mean (SD) score in con-
centration and recall: 4.41 (1.57)/5.33 (1.45) and 1.52 
(1.03)/2.24 (1.12), respectively]. Alikhani et  al. also 
showed that sustained attention on the d2 test was sig-
nificantly improved from baseline to week 6 of treatment  
with trazodone alone or in combination with SHT [12].  
Riedel et al. demonstrated that besides improving depres-
sive symptoms during 5 weeks of treatment, trazodone 
lowered CNS arousal [CFF frequency was lower than dur-
ing placebo periods: F(1,7) 8.26, p < 0.025] and improved 
delayed recall [F(1,7) 25.54, p < 0.001 in Word Learning 
Test], while no change was seen in tests that evaluated 
memory scanning, vigilance, tracking, and divided atten-
tion [11]. Furthermore, La et al. demonstrated an asso-
ciation between trazodone and delayed cognitive decline 
[16], and similar results were found by Burke et al. [10].  
La et  al. demonstrated that over an average follow-up  
period of 4 years, compared to trazodone users, trazodone 
non-users showed 2.6-fold faster decline in the MMSE 
score [16]. Burke et al. also showed that trazodone could 
potentially mitigate the risk of developing mild cognitive 
impairment (MCI) over a follow-up period of 13 years,  
decreasing cognitive decline in patients with sleep disor-
ders and normal cognition at baseline.

In contrast, Roth et al. documented modest cognitive and  
motor impairments associated with trazodone, including a  
decline in short-term memory [Brown-Peterson Memory  
Test: main effect, F(1,15) = 17.3, post hoc t = 4.2, p < 0.001]  
and verbal learning [Selective Reminding Test: main effect,  
F(1,15) = 5.01, p = 0.037; post hoc t = 2.2, p = 0.041] with time  
[20]. In concordance with these findings, Teri et al.. found 
a significant worsening in MMSE scores in the trazodone  
treatment group (change score means in MMSE ± SD 
: -1.97 ± 3.15) compared with BMT (change score means in 
MMSE ± SD -0.05 ± 2.58) after 16 weeks [8]. Sakulsripong 
et al. demonstrated that both amitriptyline and, albeit to a 
lesser extent, trazodone caused impairments in memory tasks  
such as free recall [recall trial 1; F(2,20) = 15.6; p < 0.001, 
and recall trial 2 F(2,20) = 8.6; p < 0.012], short-term visual/ 
spatial memory [Corsi block test: F(2,19) = 6.79, p < 0.01], 
short-term verbal memory [Digit Span test: F(2.19) = 6.89, 
p < 0.01], and visual matching-to-sample only at 2 h of testing  
[F(1,20) = 10.5, p < 0.005], since these effects decreased over  

the 2-week period [F(2,19) = 4.5, p < 0.05]. Amitriptyline, 
but not trazodone, caused impairments in both immediate and  
delayed recall in “News” recall after a single dose [21]. In that  
respect, Leng et al. demonstrated that very elderly women  
using trazodone over a period of 5 years were three times as  
likely to progress to MCI and dementia when compared to  
non-trazodone users (OR = 3.48; 95% CI = 1.12–10.81), even  
when excluding female participants with depressive symptoms  
(OR = 6.11; 95% CI = 1.16–32.21) and after adjusting for 
baseline cognitive and depressive symptoms [13].

Among studies showing a neutral effect on cognition, 
Sasada et al. showed no effect of acute or repeated doses 
of trazodone on driving performance or cognitive function 
[7]. Camargos et al. demonstrated a therapeutic effect of 
trazodone on sleep disturbances in patients with Alzheimer’s  
disease during a 2-week period, with no effects on cognition  
or functionality (namely, in activities of daily living) in 
these patients [17]. Lebert et al. demonstrated that over a 
6-week period, and compared to placebo, trazodone showed 
no difference in the variation in MMSE scores (p = 0.1) 
[19]. Lawlor et al. demonstrated that, compared to placebo, 
treatments with both buspirone and trazodone for 4 weeks 
showed no significant change in free recall or new learning  
measures on the Buschke Selective Reminding Task (no 
numerical values were presented) [18]. Further, Passeri et al.  
showed that although the score on immediate recall assessed in  
RVM increased from 20 ± 7 to 23 ± 8 (p < 0.01) after 8 weeks  
of treatment with 5′-methyltetrahydrofolic acid, it remained 
unchanged within the trazodone group (from 22 ± 9 to 22 ± 9)  
[15]. For delayed recall, the score in the RVM test remained 
unchanged for both groups during the treatment period [15]. 
After a 4-week drug-free period, both treatments showed no 
changes in either immediate or delayed recall [15]. Fudge 
et al. evaluated the effects of fluoxetine and trazodone on the  
cognitive functioning of outpatients with depression, and 
found that neither drug affected cognitive skills on the Guild 
Memory Test over a period of 6 weeks [mean trazodone pair 
association (pair 1; pair 2) and Digit Span scores at baseline  
and after 6 weeks of treatment, respectively: baseline: 4.7 + 2.8;  
4.3 + 3.0, and 12.2 +2.4; after 6 weeks: 6.7 + 2.9; 6.3 + 3.3, and  
13.0 + 2.5] [14]. Lastly, Pirker-Kees et al. showed that although  
MMSE declined over a 12-month follow-up period (MMSE: 
21.2 ± 4 vs. 19.7 ± 5, p = 0.001), the individual treatment 
groups (including trazodone) did not change significantly over  
the same period (20.0 ± 5 vs. 19.9 ± 5) [9].

Other effects

Most studies demonstrated the effects of trazodone in 
domains other than cognitive function. Wang et al., Alikhani 
et al., Camargos et al., and Roth et al. all showed that trazo-
done improved sleep quality and sleep parameters including 
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sleep efficiency, N3 sleep ratio, and sleep continuity [6], 
daytime functioning [12], and nighttime sleep percent [17], 
while not inducing [12, 17] or decreasing daytime sleepiness 
[6, 20], reducing nighttime awakening [20], minutes of stage 
1 sleep, or self-reports of trouble sleeping [20].

Lebert et al., Lawlor et al., and Pirker-Kees et al. also 
reported the beneficial role of trazodone in the treatment of 
behavioural disturbances in neurodegenerative diseases [9, 
18, 19]. Teri et al. showed a modest reduction in agitation in 
patients with AD [8], while five studies revealed a decline 
and relief in symptoms of depression [11, 12, 14, 15] or 
anxiety [6, 12].

Roth et al. demonstrated a small impairment in equilib-
rium and arm muscle endurance [20], and Sasada et al. dem-
onstrated that trazodone did not affect driving performance 
in healthy volunteers [7].

Adverse events

Only five studies mentioned the adverse effects of drugs 
used [6, 8, 15, 17, 19]. Overall, all study participants toler-
ated trazodone well, and adverse events were mild and not 
a major cause of participant drop-out. Similarly to previ-
ous studies, Wang et al. reported deterioration in insomnia, 
akathisia, nausea, loss of appetite, dizziness, and headache, 
all of mild intensity and none statistically different between 
trazodone and placebo treatment groups [6]. Camargos et al. 
did not specify the adverse events that occurred, but found 
no difference in frequency or severity rating of adverse 
events between trazodone and placebo groups [17]. Lebert 

et al. rated all adverse events as mild, leading to drop-out in 
only one patient [19]. In the placebo period, fatigue and diz-
ziness were reported in three patients, while in the trazodone 
period, fatigue, dizziness, hypotension, and cold extremi-
ties were reported in 11 patients [19]. Passeri et al. reported 
blurred vision and vertigo in only one patient in the trazo-
done treatment group [15]. Lastly, Teri et al. reported agi-
tation in the trazodone group (50%), unacceptable adverse 
effects not otherwise specified in the haloperidol group 
(43%), and increased agitation in the BMT group (35%) as 
the main reasons for patient drop-out [8].

Risk of bias

Table 3 displays the results from the quality assessment 
of experimental studies using the Cochrane risk-of-bias  
tool. Of the 12 studies included, six had a low overall risk 
of bias, five had high risk, and one had some concerns.  
For the high-risk studies, the main problems arose from  
the randomization process, deviations from the intended 
interventions, and the selection of the reported results. A  
detailed evaluation is presented in Table 3. For observa-
tional studies, Table 4 shows the results obtained using  
ROBINS-I criteria. Three studies presented an overall  
serious risk of bias mainly due to residual confounding  
and poor characterization of the intervention, and in one 
study it was not possible to reach a conclusion about the 
risk of bias due to lack of information about the concomi-
tance of the beginning of the intervention and the follow-up 
(Table 4).

Table 3   Risk of bias of individual studies utilizing the Cochrane risk-of-bias tool

Studies Risk of bias

Randomization 
process

Deviations from the 
intended interven-
tions

Missing outcome data Measurement 
of the outcome

Selection of 
the reported 
result

Overall risk of bias

Wang et al. Some concerns Low risk Low risk Some concerns Some concerns Some concerns
Alikhani et al. Some concerns Some concerns Some concerns Some concerns Low risk High risk
Sasada et al. Low risk Low risk Low risk Low risk Low risk Low risk
Camargos et al. Low risk Low risk Low risk Low risk Low risk Low risk
Roth et al. Some concerns High risk Low risk Low risk Low risk High risk
Lebert et al. Low risk Low risk Low risk Low risk Low risk Low risk
Teri et al. Low risk Low risk Low risk Low risk High risk High risk
Riedel et al. High risk High risk Low risk Low risk Some concerns High risk
Lawlor et al. Low risk High risk Low risk Low risk Low risk High risk
Passeri et al. Low risk Low risk Low risk Low risk Low risk Low risk
Sakulsripong 

et al.
Low risk Low risk Low risk Low risk Low risk Low risk

Fudge et al. Low risk Low risk Low risk Low risk Low risk Low risk
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Discussion

To date, studies evaluating the effects of trazodone on human 
cognition have demonstrated diverse results, with some pre-
senting a neutral or positive effect, and others displaying 
impaired cognition, making it difficult to reach a definitive 
conclusion. Overall, the majority of studies (n = 12) in our 
systematic review reported no effect or a positive effect of 
trazodone on cognitive function, while four demonstrated a 
negative result (Tables 1 and 2). Although our main findings 
suggest that trazodone does not impair human cognition, 
and may even have a beneficial effect, further studies are 
needed to confirm the overall effect of trazodone on cogni-
tive function.

Wang et al., Alikhani et al., Riedel et al., La et al., and 
Burke et al. all demonstrated a beneficial effect of trazodone 
on cognition [6, 10–12, 16]. However, this positive result 
could be attributed to the positive effects of this drug on 
improvement in sleep disturbances such as insomnia [6, 10, 
12, 16] and in depressive symptoms [11]. It is known that 
insomnia contributes to the progression of neurodegenera-
tive diseases since it is associated with cognitive deterio-
ration [6, 10, 12]. For that reason, it seems plausible that 
a drug, like trazodone, that increases sleep continuity and 
slow-wave sleep (SWS) ratio could consequently improve 
cognitive function [6]. Depressive symptoms are also related 
to cognitive decline [21], as it is associated with poor sleep 
and anxiety [12] (Figs. 1 and 2).

On the other hand, it is also known that antidepressants 
with muscarinic receptor antagonism activity can induce 
cognitive dysfunction [11]. However, in the study conducted 
by Riedel et al., high doses of trazodone (100–400 mg/day) 
improved memory and cognitive function in outpatients  
with depression [11, 22]. The absence of a pronounced 
antimuscarinic effect observed with trazodone, even at 
higher doses, may be explained by the fact that this drug 
has the lowest antimuscarinic effects among anticholinergic 

antidepressants [11, 22]. On the other hand, Leng et al. found 
evidence of an association between trazodone and increased 
risk of cognitive impairment in elderly women without  
cognitive disturbances after 5 years, even when adjusting 
for baseline cognition and depressive symptoms, and after 
excluding participants with high depressive symptoms [13], 
suggesting a negative effect on cognition that is independent  
of improvement in depression. However, it is important to 
note that in this study, of the total number of participants 
(n = 1234), only 15 used trazodone alone. Additionally,  
since the study only included older Caucasian women,  
these results cannot not be generalized to different age, sex, 
and race groups [13]. For that reason, future studies should 
evaluate whether this association between trazodone use and 
cognitive decline is directly due to a negative effect of this 
antidepressant, or to the detrimental effects that depression 
exerts on cognitive function.

In summary, all studies that obtained a positive effect 
of trazodone on cognitive functions evaluated participants 
with ASVD, sleep disorders, HIV/AIDS while undergoing 
methadone maintenance therapy, major depression, AD, or 
mild cognitive impairment—disorders frequently comor-
bid with insomnia and depression [6, 12]. For that reason, 
the majority of these studies demonstrated a positive effect 
that is possibly not due to the direct effects of trazodone on 
cognition, but is instead mediated through an improvement 
in sleep disorders and depressive symptoms. Despite this, 
none of these results showed a negative effect on cognitive 
deterioration.

At the other end of the other spectrum, Roth et al. dem-
onstrated a mild decremental effect on short-term memory 
and verbal learning with short-term low doses of trazodone 
(50 mg) in patients with primary insomnia [20]. However, 
in concordance with studies mentioned above, trazodone 
improved cognitive function, providing an indirect benefi-
cial effect in the treatment of insomnia. Nevertheless, the 
results obtained in Roth et al. are still plausible because, 

Table 4   Risk of bias of individual studies utilizing ROBINS-I criteria for cohort studies

Studies Risk of bias

Confounding Selection of 
participants

Classification 
of interven-
tions

Deviations 
from the 
intended 
interventions

Missing data Measure-
ment of the 
outcome

Selection of 
the reported 
result

Overall risk of 
bias

Pirker-Kees 
et al.

Moderate risk Low risk Serious risk Low risk Low risk Low risk Low risk Serious risk

La et al. Moderate risk No informa-
tion

Low risk Low risk Low risk Low risk Low risk No information

Burke et al. Moderate risk No informa-
tion

Serious risk Low risk Low risk Low risk Low risk Serious risk

Leng et al. Moderate risk Moderate risk Serious risk Low risk Low risk Low risk Low risk Serious risk
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as Wang et al. stated, acute sedation effects observed with 
trazodone treatment could impair cognitive function in the 
initial phases, and these effects could decrease with continu-
ous therapy [6]. Roth et al.’s study only evaluated the acute 
effects of trazodone treatment (7 days), making it impos-
sible to evaluate a potential improvement in cognitive test 
performance. For that reason, and as the authors noted, long-
term treatment with this drug should be considered in future 
studies to better understand its true effects on human cogni-
tion. Along those lines, Teri et al. conducted a study with a 
follow-up period of 16 weeks [8] and found no difference in 
efficacy in the treatment of behavioural disturbances among 
trazodone, the other treatments (haloperidol and BMT), 
and placebo, demonstrating an additional decline in MMSE 
score with trazodone when compared to BMT [8]. Even so, 
other studies have demonstrated that this drug can improve 
behavioural symptoms [18, 19], making it impossible to 
exclude a positive effect of trazodone on cognitive function 
through a decrease in dementia behavioural disturbances. It 
is also important to note that despite failure to demonstrate 
a positive effect, neither of these studies showed either a 
sustained [20] or a direct negative effect [8, 20] of trazodone 
on human cognition. Finally, the negative memory effects 
observed in Sakulsripong et al. could be due to the timing of 
trazodone utilization: when given in the morning, trazodone 
impaired performance on memory tests due to sedation and 
impaired daily functioning [21].

In between these results, Sasada et al. demonstrated that 
25 mg of trazodone did not affect cognitive function [7]. 
One could argue that this low dose could be insufficient 
to have any repercussions on cognition; however, other 
studies included in this systematic review [14, 15, 17–19] 
also demonstrated no effect with higher doses, suggest-
ing that there is no dose-dependent effect of trazodone on 
cognition. We also mentioned that acute sedation effects 
observed with trazodone treatment could impair cogni-
tive function in initial phases [6]. However, in this study 
by Sasada et al., we also have a short follow-up period 
(8 days) with a relatively small population (19 partici-
pants), and the acute detrimental effects of trazodone are 
not shown. One explanation may be that the dose used in 
this study is just half of the dose used in the Roth et al. 
study (50  mg). Another reason could be the younger, 
healthy population included in this study (healthy male 
volunteers aged 26–49 years) compared to the older and 
diseased participants included in Roth et al. (patients with 
primary insomnia, aged 18–65 years). These findings could 
suggest that acute impairments in cognition due to acute 
sedation effects observed with trazodone are related to dis-
eased older individuals since “the elderly are more vulner-
able to the side effects of pharmacological treatments” [7]. 
However, further studies are needed to better understand 
this acute effect.

Fig. 1   UPR overactivation and trazodone site of action in the PERK 
branch of the UPR pathway. In protein misfolding disorders there is 
a disruption in protein homeostasis through endoplasmic reticulum 
(ER) stress, leading to the activation and dysregulation of the UPR 
response [5]. UPR acts as a cellular mechanism for the regulation 
of protein homeostasis when there are misfolded proteins [5] and 
coordinates this process through three ER transmembrane proteins: 
PERK, inositol-requiring enzyme 1 (IRE1), and activating transcrip-
tion factor 6 (ATF6). Thus, in the face of misfolded proteins, PERK 
dimerizes, autophosphorylates, and becomes activated. Subsequently, 
PERK phosphorylates the α-subunit of eIF2, preventing the formation 
of the ternary complex, resulting in a consequent blockage of proteins 
crucial for learning, memory, synaptic maintenance, and neuronal 
survival [5]. On the other hand, PERK activation culminates with the 
translation of activating transcription factor 4 (ATF4), which upregu-
lates proteins that restore cellular homeostasis and CHOP [5]. Trazo-
done acts in the PERK branch of the UPR pathway downstream of 
eIF2α-P, preventing it from reducing levels of the ternary complex, 
allowing protein translation to occur [2], restoring neuronal protein 
synthesis rates, enabling a boost of memory and preventing neuro-
degeneration in mice models [5]. UPR: unfolded protein response; 
PERK-P: phosphorylated RNA (PKR)-like ER kinase; eIF2α: 
α-subunit of eukaryotic initiation factor 2; ATF4: activating transcrip-
tion factor 4; CHOP: CEBP homologous protein
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Lebert et al., Lawlor et al., Passeri et al., and Fudge et al. 
all demonstrate that even medium to high doses of trazodone  
(at least 100 mg) can be safely used in the treatment of  
behavioural disturbances in FTD [19] and AD [18], in  
depressive symptoms in mild to moderate dementia [15], and 
in outpatients with depression [14], as the studies showed no  
detrimental effects on cognition, along with good tolerability  
and minimal adverse events. Nevertheless, in contrast to 
Riedel et al., Passeri et al. did not show improved cognitive 
function through alleviation of depressive symptoms [15]. 
In comparison to Riedel et al., Passeri et al. had a long-term 
follow-up period (12 weeks), included more participants 
(n = 120) at an older age (more than 65 years), and used lower 
doses of trazodone (100 mg). However, the authors stated that  
they did not completely understand why an improvement in 
depressive symptoms did not lead to a better score on cognitive  
function tests [15]. These results were corroborated by Fudge 
et al. [14]. Further studies with longer follow-up periods are 
needed to understand whether the absence of an effect on 
cognitive function demonstrated by these studies translates 
into the prevention of additional cognitive deterioration.

Another aspect worth mentioning is related to patients’ 
caregivers. Stabilization of cognitive decline in patients with 
dementia is relevant not only to the patients themselves but 
also to their caregivers because, as reported by Pirker-Kees 
et al., caregiver burden increases with patients’ cognitive 
decline [9]. Consequently, addressing cognitive decline also 
has a role in decreasing caregiver burden and preventing 
burnout.

A quite interesting result is shown in the study by La et al.,  
which demonstrated an association between trazodone use and  
delayed cognitive decline in patients with normal cognition,  
AD, and mild cognitive impairment, suggesting a potential role  
for its use in the treatment of dementia itself, and not only in  
dementia comorbidities such as insomnia and agitation [16]. 
However, the mechanism through which this was achieved 
was not explored [16]. In this study, trazodone use and the 
follow-up period were considerably longer than in other  
studies included in this review that showed no effect or negative  
effects of trazodone on cognition. These results demonstrate 
a longitudinal beneficial effect with long-term trazodone use 
that is not apparent after only a few weeks of utilization [16].  

Fig. 2   PRISMA 2009 flow 
diagram
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These results thus suggest that trazodone may possess a double- 
dose non-dependent effect on cognitive function: In acute use, it  
may impair cognitive function through its sedative acute effects.  
On the other hand, when used continuously for long periods,  
this drug may act on mechanisms that delay cognitive decline,  
effects that can be observed only over long periods of time [16].  
These mechanisms could include improvement in SWS and 
prevention of UPR pathway overactivation as a result of both  
neurodegenerative diseases (Supplementary Fig. 1) and sleep  
deprivation [16]. The acute effects of trazodone may also be  
due to its actions on histamine H1 and muscarinic acetylcholine  
receptors. By contrast, its longitudinal effects on cognition 
could be ascribed to the rebalancing of serotonin levels, which  
is associated with a delayed onset of action.

It is also important to mention that we did not observe a 
dose-dependent effect of trazodone on cognition, since stud-
ies with low and high doses demonstrated either a positive 
[6, 10–12, 16], negative [8, 13, 20, 21], or no effect [7, 9, 14, 
15, 17–19] of the drug on cognitive functions.

Limitations

This study has some limitations that warrant caution on the 
part of readers in interpreting our findings. First, all but four 
studies [9, 10, 13, 16] had short periods of trazodone utilization 
and follow-up of less than a year, preventing us from assessing 
whether the beneficial effects of trazodone could develop with 
continuous utilization, whether they were truly persistent over 
time, or whether the absence of effects could translate into 
prevention of additional cognitive deterioration. Second, the 
studies used a variety of tests to evaluate the effect of trazodone 
on cognition, making it difficult to compare results across 
studies. Third, most of the studies only evaluated the effect of 
trazodone in one or two cognitive domains, which makes it 
difficult to estimate an effect on human cognition as a whole. 
Fourth, three studies did not report the drug doses utilized [9, 
10, 13]. Fifth, in one study, adverse effects were reported by 
participants spontaneously, some of whom had dementia, which 
could have led to misrecognition of side effects and reporting 
bias [17]. Also, in one experimental study, participants 
were aware of the intervention they received [12], leading 
to a possible influence on reporting the outcomes. Sixth, the 
majority of our experimental studies included few participants 
in each treatment arm. For that reason, future studies should 
incorporate a larger number of participants. Seventh, as a 
selective serotonin reuptake inhibitor, trazodone has a delayed 
onset of action. For that reason, the results of short-term 
studies are not adequately representative of its possible effects. 
Lastly, of all studies included in this systematic review that 
demonstrated a positive or detrimental effect on cognition, 
none explains the mechanisms through which this occurs, 

making it difficult to understand whether these effects are 
mediated through improvement in SWS, depression, and other 
behavioural disturbances, or whether they are attributable to a 
pharmacological action (such as acting in the UPR pathway) or 
to a combination of these effects, opening doors for future larger 
and long-term prospective studies to answer this question.

Conclusion

In conclusion, trazodone is a widely used old molecule with 
multiple mechanisms of action, some of which have been 
useful in treating depression, insomnia, agitation, and other 
behavioural disturbances [3], while others have been recently 
discovered, with benefits in the pathophysiological mechanism 
of neurodegeneration in mice [2]. Given its common use in 
the elderly population, where some degree of cognitive decline 
is expected, the establishment of its effects on cognition is of 
paramount importance to prevent accelerated cognitive decline, 
deterioration of patient quality of life, and caregiver burden. 
However, our results are not totally conclusive, since the cognitive 
consequences of trazodone are complex and require further 
studies to fully understand its overall effect on human cognition. 
Nevertheless, 12 of 16 clinical studies demonstrated a neutral or 
even a beneficial effect on cognition. This indicates that trazodone 
has no long-term detrimental effect on cognitive function, thus 
suggesting that despite being FDA-approved only for the treatment 
of depression [3], trazodone can be safely used in the treatment of 
comorbid conditions of patients with dementia, such as insomnia, 
agitation, and other behavioural symptoms.

Our results also highlight the possibility of a dose-independent 
dual effect of trazodone on human cognition, with acute utilization 
associated with impaired cognitive function and longitudinally 
long-term use with prevention of cognitive deterioration. None 
of the studies evaluated its effects on the UPR pathway, and there 
was no evidence that trazodone could be used as an active treat-
ment of neurodegenerative diseases itself, although this review 
suggests that trazodone can be integrated into the therapeutic arse-
nal in these cases as a safe and well-tolerated adjuvant treatment 
for dementia comorbidities, with minimal adverse events.

For these reasons, and since only animal studies have been 
used so far to explore the effects of trazodone on the UPR 
pathway, future studies should be designed as large, prospective, 
double-blind randomized controlled trials that focus on evaluating 
the long-term repercussions of trazodone with regard to human 
cognition. Ideally, such studies should be done in subjects free of 
depression and insomnia, utilizing tests that represent all cognitive 
domains, and exploring the role of trazodone in the UPR pathway. 
We consider that further study of trazodone, an old molecule 
with new perspectives, is crucial for a better understanding of 
neurodegenerative mechanisms that could open doors for potential 
sites of action of future anti-dementia drugs.
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