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Abstract
Purpose This systematic review aims to evaluate the existing evidence associating linezolid to serotonin toxicity when used 
as monotherapy or when co-administered with other serotonergic agents.
Methods A systematic literature search using PubMed (till March 2023), IDWeek meetings (2003–2023), the European 
Congress of Clinical Microbiology and Infectious Disease Annual Meetings (2001–2023), and the American College of 
Clinical Pharmacy (1999–2023) identified studies and abstracts related to linezolid and serotonin toxicity.
Results A total of 84 studies were included. The data collected in retrospective/observational studies compared the incidence 
of serotonin toxicity with linezolid monotherapy at 0.0050% and linezolid combination therapy at 0.0134%. All cases which 
discontinued linezolid and serotonergic agent/s at signs and symptoms of toxicity found symptom resolution; 75% of cases 
reported serotonin toxicity resolution within 24–48 h after discontinuation.
Conclusion Linezolid therapy when optimal should not be deferred due to the risk of serotonin syndrome. The data collected 
reveals a low prevalence of serotonin toxicity in both linezolid monotherapy and linezolid concurrent with other serotonergic agents.
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Introduction

The oxazolidinones were first discovered and developed in 
the 1970s for the treatment of plant diseases [1]. In the 
1990s and in response to emerging gram-positive resist-
ance, further research eventually led to the development of 
linezolid [2, 3]. Linezolid was approved by the Food and 
Drug Administration (FDA) for human use in the year 2000 
as the first antibiotic from the oxazolidinone class [2]. It 
is currently FDA-approved for the treatment of uncompli-
cated and complicated skin and skin-structure infections, 
community-acquired pneumonia, nosocomial pneumonia, 
and infection caused by methicillin-resistant Staphylococ-
cus aureus (MRSA), vancomycin-resistant enterococci 

(VRE) [4]. In registry trials, the most commonly reported 
drug-related adverse effects were nausea, diarrhea, head-
ache, vomiting, and duration-related myelosuppression 
(thrombocytopenia, anemia, leukopenia). Serious adverse 
effects were rare and not significantly different from com-
parator groups [5]. Prior to FDA approval, it was found to 
be a weak competitive (reversible) inhibitor of monoam-
ine oxidase (MAO), the enzyme responsible for serotonin, 
epinephrine, norepinephrine, and dopamine deactivation 
and metabolism [6]. These findings implied linezolid may 
burden an increased risk for serotonin syndrome when 
combined with other serotonergic agents. Although a novel 
microtiter-plate assay demonstrates that linezolid is a weak 
competitive inhibitor of human MAO, no clinical evidence 
of MAO A inhibition in clinical trials has been observed 
[7]. Additionally, there were no reports of serotonin toxic-
ity in clinical trials [5, 8]. Despite this, the manufacturer 
advised caution with the co-administration of serotonergic 
or adrenergic agents [9] due to the potential for serotonin-
related toxicity.

Serotonin toxicity, also referred to as serotonin syn-
drome, is the over activation of both the peripheral and 
central postsynaptic 5HT-1A and 5HT-2A receptors [10]. 
While excess serotonin is likely to be the major cause 
of effects, other neurotransmitters may contribute [10]. 
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Toxicity can be manifested in a wide spectrum of clinical 
manifestations ranging from asymptomatic to potentially 
life-threatening (Fig. 1). Diagnosis of serotonin toxicity is 
typically aided by the use of the Hunter Serotonin Toxicity 
Criteria (HSTC) which is a more sensitive and specific test 
than the older Sternbach’s Criteria [11]. Serotonin toxicity 
is most commonly reported with the use of serotonergic 
agents, often when two agents are used concomitantly. In 
approximately 60% of patients with serotonin toxicity, the 
onset occurs within 6 h after starting a new drug, a dosage 
increase, or overdosing. Diagnosis is a limiting factor in 
treatment as symptoms can be mistaken for comorbidi-
ties or other disease states (e.g., neuroleptic malignant 
syndrome). If appropriately diagnosed, serotonin toxicity 
can be treated by discontinuation of the offending agent 
and supportive care [10]. In more severe cases, an anti-
serotonergic medication, such as cyproheptadine, may be 
administered [10].

Since the approval of linezolid in the year 2000, reports of 
serotonin toxicity have emerged. In 2011, the FDA released 
a warning of serotonin toxicity if co-administered with sero-
tonergic psychiatric medications based on case reports and 
information from the FDA Adverse Event Reporting Sys-
tem (AERS). These agents along with other commonly pre-
scribed medications with serotonergic properties are listed 
in supplementary table 1 (Table 1S) [12]. However, robust 
studies supporting this association are lacking [13].

The objective of this systematic review was to evaluate 
the existing evidence associating linezolid to serotonin tox-
icity when used as monotherapy or when co-administered 
with another serotonergic agent. In addition, the pharma-
cology and mechanism of monoamine oxidase inhibition of 
linezolid are reviewed.

Methods

Search strategy and selection criteria

The Preferred Reporting Items for Systematic Review and 
Meta-Analysis Protocols (PRISMA-P) reporting guidelines 
were followed [14]. Studies were retrieved from PubMed 
from inception to March 2023 using the terms “linezolid” 
AND “serotonin.” In addition, abstracts from annual IDWeek 
meetings from 2003 to 2023, the European Congress of 
Clinical Microbiology and Infectious Diseases Annual 
Meetings from 2001 to 2023, and the American College 
of Clinical Pharmacy (ACCP) meetings from 1999 to 2023 
were searched using “linezolid.” As some of the conference 
abstract databases were not searchable using keywords, a 
manual search was conducted. Case reports, case series, ret-
rospective cohorts, and prospective studies were eligible for 
inclusion if they reported on patients that received linezolid 
and were screened for or developed serotonin toxicity.

Examining the incidence of serotonin toxicity with lin-
ezolid monotherapy may best be examined in large rand-
omized controlled trials. As many randomized controlled tri-
als examining linezolid may have excluded co-administration 
of serotonergic agents, we further searched PubMed for large 
(> 50 patients per arm) randomized controlled trials from 
2011 to 2023 that included linezolid as part of a treatment 
regimen. This search was conducted by using the search term 
“linezolid” and the randomized controlled trial filter in Pub-
Med. We excluded trials conducted prior to 2011 as many of 
these randomized trials were included in another publication 
that was identified for inclusion in the systematic review [6]. 
All randomized controlled studies that collected and reported 
adverse events were included.

Fig. 1  Stages, signs, and symp-
toms of serotonin toxicity
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Studies written in languages other than English were 
included if relevant information could be confidently 
extracted. Abstracts of all studies were screened by the two 
investigators. The reference list of all retrieved articles and 
any reviews were screened for additional studies. Discordant 
decisions for inclusion between the two screening investiga-
tors were subsequently discussed to achieve consensus.

Data extraction and analysis

Data from case reports included patient age, gender, com-
plete medication therapy, time to diagnosis, and time to reso-
lution of serotonin toxicity. Data extracted from retrospec-
tive or prospective studies included methodology, number of 
participants, serotonin toxicity diagnosis criteria, concomi-
tant serotonergic agents, and duration of linezolid therapy.

Results

Chemistry and pharmacology of linezolid 
and monoamine oxidase inhibition

The structure of linezolid and other MAO inhibitors with 
similar chemical structures can be found in Fig. 2. The 
C5 acetyl amino-methyl group, phenyl morpholine group, 
and the fluorine atom on the phenyl group are essential for 
good antimicrobial activity [15]. The structure of linezolid 
lacks similarities with traditionally marketed non-selective 
MAOIs, except moclobemide which is a selective MAO-A 
inhibitor (Fig. 2). Linezolid has few structural similarities 
to newly developed potent MAO inhibitors.

The morpholine ring is essential for the MAO inhibitory 
effects as it implants in a large lipophilic pocket of MAO 
[16]. Compound #1 (Fig. 2) is a potent nicotinamide-based 
inhibitor for MAO-A isoform. In addition to the morpholine 
ring, the presence of the pyridine ring is essential for MAO 
inhibitory effect [16, 17]. Although linezolid has the morpho-
line ring, it lacks the pyridine group. The molecular docking 
studies of oxazolidinone derivatives created compound #2 
(Fig. 2) as a potent, reversible, and selective MAO-A inhibi-
tor and a promising anti-depressant [18]. The oxazolidinone 
group is fundamental for its MAO inhibitory effect; however, 
the potency is dependent on the presence of allyl substituent 
at the pyrrole N1-position. This structural feature is absent on 
the structure of linezolid. Linezolid concentration that causes 
50% inhibition  (IC50) of MAO-A or MAO-B was found to 
be 3 orders of magnitude less potent than clorgyline, and 
more than 2 orders of magnitude less potent than deprenyl in 
inhibiting MAO-A and MAO-B, respectively [15].

Considering both its chemistry and in vitro activity, line-
zolid has some structural features that enables the inhibition 

of MAO isoforms. However, it lacks important functional 
groups that cause potent inhibition compared to marketed 
MAO inhibitors.

Systematic review literature search

A total of 84 studies were included (Fig. 3): 14 randomized 
controlled trials, 1 summary of previously conducted rand-
omized controlled trials, 57 case reports, 10 retrospective/
observational studies, and 2 abstracts from ACCP meetings.

Linezolid monotherapy

The studies that evaluated linezolid use without co-administration  
of other serotonergic agents include a single case report, 5 retro-
spective/observational studies, 14 randomized controlled trials 
(published in 2011 or later), and 1 analysis of previous rand-
omized controlled trials. The single case report was of a 65-year-
old woman who was readmitted 5 days after receiving linezolid 
600 mg twice a day with symptoms of serotonin toxicity [19]. 
Reviewing the patient’s medication chart did not reveal any other 
serotonergic agents, and her symptoms resolved shortly after the 
discontinuation of linezolid.

Fourteen randomized controlled trials met criteria for 
inclusion with 3956 patients receiving linezolid and 3926 
patients receiving comparator agents [20–33]. Five of these 
studies excluded patients that were receiving concomitant ser-
otonergic agents, 2 studies excluded patients receiving mon-
oamine oxidase inhibitors but no other serotonergic agents, 
and seven did not report any exclusion regarding serotonergic 
agents. Despite several studies not indicating the exclusion of 
serotonergic agents, none of these studies provided any further 
information about the co-administration of drugs. Therefore, 
we included all of the studies in the linezolid monotherapy 
category even though co-administration may have been 
allowed in some of the studies. The average duration of lin-
ezolid use ranged from 5 to 14 days; 1 study allowed durations 
beyond 14 days in particular circumstances; and 1 study had 
a duration of 14 or 24 days. There was no reported incidence 
of “serotonin syndrome” or “serotonin toxicity” reported in 
either the linezolid or comparator groups.

In 2012, Butterfield and colleagues conducted a patient-
level analysis of 20 randomized controlled trials published 
prior to 2011 from a locked database with extensive patient 
information [6]. The database included patients receiving 
linezolid monotherapy and also patients receiving linezolid 
with a serotonergic agent. In patients receiving linezolid 
monotherapy, no patients were diagnosed with serotonin tox-
icity (0%, 0/3218 patients receiving linezolid). Utilizing an 
extensive patient-specific database search, no patients met 
the HSTC for serotonin toxicity. Although several patients in 
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both the linezolid and comparator groups met the Sternbach 
criteria, it is possible that the locked database from which 
the information was pulled may have limited this outcome by 
potentially withholding patient information that could have 
made them eligible for the Sternbach criteria.

Combining the results of Butterfield and colleagues [6] 
with that of the 14 randomized controlled trials we reviewed 
(7174 patients receiving linezolid monotherapy), the 95% 
confidence interval of the incidence of serotonin toxicity 
in patients receiving short courses of linezolid (5–14 days) 
is 0.0 to 0.04% (Wilson interval performed in Stata version 
14.2, Stata-Corp, College Station, TX, USA) and is no dif-
ferent than in controls.

Five retrospective/observational studies that evaluated 
the incidence of serotonin syndrome with linezolid mono-
therapy included 598 patients [13, 20, 34–36]. One patient in 
a retrospective case–control study was found to have clinical 
features consistent with serotonin syndrome using Sternbach 
and Hunter criteria [34]. Two patients in an observational 
cohort study were evaluated to have symptoms of seroto-
nin toxicity based on a word search algorithm of electronic 
medical records [35]. No study found a significant differ-
ence in the incidence of serotonin syndrome with linezolid 
monotherapy to control; the incidence of serotonin toxicity 
on linezolid monotherapy through the retrospective/obser-
vational studies is 0.0050% (Table 1).

Table 1  Retrospective/observational studies describing serotonin syndrome (SS) caused by linezolid + / − serotonergic agents

*Bishop’s study only identified concomitant serotonergic agents with the patient that developed serotonin toxicity. Since the study did not clarify 
if the remaining 43 cases were monotherapy or combination therapy, all 44 patients were categorized as linezolid plus ≥ 1 serotonergic agent
a Not available. This study did not include linezolid monotherapy

Study Design SS with linezolid monotherapy (SS/
total number of patients (percent))

SS with linezolid combined with at least 1 
other serotonergic agent (SS/total number of 
patients (percent))

Karkow et al. [34] Retrospective case–control study 1/261 (0.4%) 1/87 (1.1%)
Clarke et al. [42] Retrospective audit of clinical practice NAa 1/15 (6.7%)
Lodise et al. [35] Observational-matched cohort 2/101 (1.9%) 6/140 (4.2%)
Radunz et al. [43] Retrospective chart review 0/46 (0%) N/A
Lorenz et al. [44] Retrospective study NAa 2/53 (3.8%)
Taylor et al. [45] Retrospective chart review NAa 2/72 (2.8%)
Bishop et al. [46] Retrospective study NAa* 1/44 (2.3%)
Go et al. [47] Retrospective study NAa 1/27 (3.7%)
Thirot et al. [48] Retrospective study 0/97 (0%) 1/151 (< 0.00%)
Traver et al. [36] Retrospective cross-sectional analysis NAa 0/494 (0%)
Lorenz et al. [44] Retrospective chart review (abstract) NAa 0/50 (0%)
Woytowish and 

Maynor [13]
Observational study 0/93 (0%) 0/37 (0%)

Total 3/598 (0.005%) 15/1170 (0.01%)

Fig. 2  Structural similarities 
between linezolid and known 
and potential MAO inhibitors
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Linezolid co‑administration with serotonergic agents

The studies that evaluated linezolid when co-administered 
with other serotonergic agents include 56 case reports, 11 
retrospective cohort studies, and 1 analysis of previous ran-
domized controlled trials.

We identified 56 case reports of serotonin toxicity in 
patients receiving linezolid and at least one other seroton-
ergic agent from 2001 to March 30th, 2023. Of the 26 case 
reports that disclosed the patients’ complete comprehen-
sive medication list, 18 patients were documented on > 1 
serotoninergic agent. The mean age was 55 ± 21 years with 
a range of 4 months to 98 years. The average time to sero-
tonin toxicity from linezolid administration was 46 ± 30 h 
with a range of 1 h to 20 days. Over 75% of cases reported 
serotonin toxicity achieved resolution within 24–48 h after 
discontinuation of the offending agent/s. Five of the 56 
patients were administered cyproheptadine in addition to 
discontinuing the offending agent and shared similar sero-
tonin syndrome (SS) resolution times with the cases that 
did not receive cyproheptadine.

Only 1 patient, an 81-year-old man with osteomyeli-
tis due to MRSA, did not recover. This case report docu-
mented signs of altered mental status 1 week after oral 
linezolid therapy and drastic signs of SS at week 3. The 
patient died following 3 cardiac arrest episodes. The 
study, however, did not report if linezolid and/or the other 
serotonergic agent (citalopram) were discontinued. [37]. 
In addition to the medications list included in Table 1S, 
other medications were found in these case reports and 
might have contributed to serotonin toxicity when co-
administered with linezolid. These medications are 
methadone, metoclopramide, lithium, L-tryptophan, and 
5-hydroxytryptophan.

In the summary of a randomized controlled database by 
Butterfield and colleagues, none of the 2208 patients that 
received linezolid with another serotonergic agent were 
reported to experience serotonin toxicity. In searching 
patient records, those receiving a serotonergic agent with 
linezolid were similarly likely to meet the HSTC as com-
parator antibiotics (0.14% vs. 0.05% respectively, relative 
risk 2.79 (95% CI 0.29 to 26.85)). The same was true when 

Fig. 3  PRISMA flowchart of 
included and excluded studies 
in the current systematic review 
(IDSA, Infectious Diseases Soci-
ety of America; ACCP, American 
College of Clinical Pharmacy)
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evaluating those meeting the modified Sternbach criteria 
(relative risk 1.40 (95% CI 0.57 to 3.41)). In the 303 patients 
that received both linezolid and an SSRI, 0 met the HSTC, 
and 2 (0.66%) met the modified Sternbach criteria.

Eleven retrospective/observational studies evaluated the 
incidence of SS with linezolid combined with ≥ 1 seroton-
ergic agent. As displayed in Table 1, 15 of the 1170 patients 
(0.0128%) had signs or symptoms consistent with serotonin 
toxicity. No reports of serious adverse events associated with 
serotonin toxicity were found in any study. One retrospec-
tive study highlighted the risk of SS with linezolid specifi-
cally in comparison with vancomycin. Eight (3.2%) linezolid 
patients and 22 (8.8%) vancomycin patients met HSTC (rela-
tive risk (RR) 0.36; 95% CI, 0.17 to 0.79; P 0.007) [35]. 
Among those who received at least one serotonin agonist, 
4.2% of linezolid patients met the HSTC, while 12.3% of 
vancomycin patients met the HSTC by any word search 
algorithm. Although this study shows the highest number of 
reported serotonin toxicity cases when linezolid is combined 
with at least 1 other serotonergic agent (Table 1), the risk 
of meeting the HSTC was lower among linezolid patients 
than among vancomycin patients within the study. A detailed 
summary of the reported studies relevant to the incidence of 
serotonin syndrome with linezolid is illustrated in Table 2S 
with relevant information about the dosing regimen of lin-
ezolid and the other serotonergic agents, if available.

Discussion

The FDA warning in 2011 on a potential drug–drug interac-
tion with linezolid and serotonergic psychiatric medications 
was based on the FDA’s Adverse Event Reporting System. 
The exact mechanism for the drug–drug interaction was 
declared unknown. Since the emergency and non-emergent 
recommendations by the FDA to consider the risk of sero-
tonin toxicity with linezolid, clinical risk management of 
serotonin toxicity has limited the use of linezolid therapy. 
Clinical knowledgebase IBM Micromedex has linezolid con-
current use with other serotonergic agents as a “contrain-
dicated” drug–drug interaction. In many clinical settings, 
a pharmacist will be alerted with a drug–drug interaction 
when a patient on serotonergic agents is prescribed linezolid.

The data we acquired reveals a low prevalence of serotonin 
toxicity in patients receiving linezolid monotherapy and linezolid 
in combination with other serotoninergic agents. In addition, 
analysis of the pharmacology and structure–activity relation-
ship found linezolid to lack functional groups that cause potent 
serotonergic effect. Differences in methodology and diagnosis 
criteria separated the data we extracted based off of study design. 
Our collection of randomized controlled trials saw no incidence 
of serotonin toxicity in 8755 patients (95% CI: 0.00–0.003%). 
It is important to note that 27 of the 32 studies did not exclude 

concomitant serotonergic agents, implying patients may have 
been on > 1 serotoninergic agent. The included RCT study by 
Butterfield et al. did find a few patients that qualified for HSTC 
or Sternbach criteria [6]. However, no patient met both criteria, 
and the study noted most patients meeting criteria for serotonin 
toxicity had past or present comorbidities that may have con-
tributed to the reported adverse events. This data concluded that 
linezolid-induced serotonin toxicity is not significantly different 
than comparators. The data collected from these RCTs gener-
ally administered only short-term use of linezolid (< 14 days) 
and the incidence of SS greater than this time period remains 
undetermined.

Though there was no linezolid-induced serotonin toxicity 
seen in the RCTs, toxicity was reported in smaller sample 
size retrospective and observational studies. The data we 
collected compared the incidence of serotonin toxicity with 
linezolid monotherapy (0.0050%) vs linezolid combination 
therapy (0.0134%%). The slight increase in serotonin toxic-
ity with linezolid combination therapy remains at a very low 
incidence. There are however limitations within the stud-
ies. In retrospective studies, serotonin toxicity is generally 
not reported and is diagnosed retrospectively by collecting 
reported patient adverse effects and matching them to either 
HSTC or Sternbach criteria. The study by T.P. Lodise et al. 
noted that many of the patients that met the “rigidity” crite-
ria in HSTC had longstanding conditions (e.g., Parkinson’s 
disease) independent of the drug assignment that resulted in 
a positive HSTC classification [35]; excluding rigidity from 
HSTC would cause only 4 patients to meet criteria instead 
of the reported 8. The ambiguous diagnosing criteria for 
serotonin toxicity may lead to false positives in retrospec-
tive studies due to different patient etiologies or medication 
changes. Retrospective study limitations included in this 
review may inflate the true incidence of serotonin toxicity.

The data collected from the 57 published case reports 
provide clear evidence that there is a potential for linezolid-
induced serotonin toxicity, yet it also demonstrates the effi-
ciency to reverse serotonin toxicity with recognition and dis-
continuation of the offending agent/s and supportive care. 
Every report had serotonin toxicity symptoms subside after 
discontinuation of offending agents within an average of 
45.5 h (range; 2–120 h). One report of a patient who did not 
recover had no documentation of linezolid and other sero-
tonergic agents being discontinued further highlighting the 
necessity of prompt discontinuation of serotoninergic agents 
[38]. The majority of symptoms were noted as mild, and 
patients recovered rapidly without residual effects. Serotonin 
toxicity as a disease itself has an overall mortality rate of 2 
to 12% [39] which has led to the caution around linezolid’s 
drug–drug interactions. However, many of these reports of 
mortality are from illicit drug use. Our data shows that there 
is a lack of data supporting severe consequences of serotonin 
toxicity when including linezolid.
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The FDA generally recommends against using linezolid 
in patients using serotonergic drugs. However, in case of 
life-threatening infections with VRE or MRSA, the benefit 
of linezolid therapy should be weighed against the risk of 
serotonin toxicity. The FDA recommends to consider the use 
of alternative interventions if the treatment benefit of lin-
ezolid does not exceed the risk of serotonin toxicity. Alterna-
tive intervention may include vancomycin and daptomycin, 
a lipopeptide antibiotic that can also treat MRSA and VRE.

However, using alternative therapy in emergent situations 
due to the concern of serotonin toxicity with linezolid may 
lead to patients not receiving optimal therapy for a rare and 
rapidly resolving adverse effect. For example, a cohort study 
found linezolid to be less commonly utilized due to a lack 
of effectiveness against VRE-BSI (40/167 versus D 24/60, 
p = 0.03) [40]. Nevertheless, linezolid may have greater 
efficacy when compared to other comparator agents. For 
example, a meta-analysis of 11 RCTs concluded that lin-
ezolid seems to be more effective than vancomycin for treat-
ing people with skin and soft tissue infections (SSTIs) [41].

The FDA additionally recommended that in non-emergent 
situations, serotonergic psychiatric drugs should be stopped 
at least 2 weeks in advance of linezolid treatment (5 weeks 
for fluoxetine). According to drug compendia UpToDate, the 
standard approach consistent with multiple treatment guide-
lines recommends discontinuation of antidepressants to pro-
gressively taper (reduce) the dose by a fixed amount or per-
cent for at least two to four weeks. Patients that discontinue 
therapy abruptly, or through a briefer taper, may experience 
“discontinuation effects” that include a range of symptoms 
that are not limited to dizziness, insomnia, nausea, headache, 
and fatigue [42]. Additionally, re-initiation with several of the 
proposed serotonergic psychiatric drugs may take 4–6 weeks 
for full therapeutic effects. Patients may experience untreated 
mental illness during this time of medication withdrawal. 
Healthcare providers should carefully weigh the risk for a 
serotoninergic drug–drug interaction against the conse-
quences of a timely untreated mental illness.

Although our review did not observe significant associa-
tion between the risk of serotonin syndrome (SS) and concom-
itant administration of linezolid with other specific serotoner-
gic agents, other studies have utilized the pharmacokinetics 
(PK) and pharmacodynamic (PD) properties of these agents 
to infer risk of SS. For example, a pharmacovigilance PK/
PD analysis of the worldwide FDA Adverse Event Report-
ing System (FAERS) of linezolid-reported SS suggested that 
linezolid is more likely to cause SS when co-administered 
with citalopram, escitalopram, and methadone [43]. How-
ever, it should be mentioned that such suggestion is based 
on both the FAERS and PK/PD properties of the offending 
agents. It is known that pharmacovigilance analysis, including 
FAERS, has several limitations such as reporting bias, quality 
of reports, and inability to assess the onset of SS from the time 

of drug administration. Additionally, drug’s PK/PD properties 
are subject to wide inter-individual variations due to several 
physiological and pathological factors. Another pharmacovig-
ilance study investigated the adverse events (AEs) associated 
with the use of tedizolid and linezolid, both of which are oxa-
zolidinone antibiotics [44]. The data shows that while both 
drugs have been associated with AEs, linezolid has a higher 
incidence compared to tedizolid. Additionally, concomitant 
use of linezolid was reported in only a small number of cases 
with tedizolid. Of the AEs investigated, serotonin syndrome 
was reported with both drugs, but there was no significant 
difference in reporting between the two. The study found that 
the onset of AEs associated with tedizolid was longer than the 
approved time frame for most investigated AEs. Finally, the 
article notes that concomitant drugs potentially implicated 
in AEs were found in all cases of serotonin syndrome and in 
66.7% of reports mentioning bone marrow failure.

The authors strongly encourage healthcare providers to 
continue to accurately report any adverse effect arising from 
linezolid when used as a monotherapy or in combination 
with other agents that have serotonergic properties. Effec-
tive reporting system is the key to understand the underlying 
mechanism of adverse events and therefore prepare effective 
preventive measures.

Conclusion(s)

The use of linezolid therapy when optimal should not be 
deferred due to the risk of serotonin toxicity. Drug–drug 
interactions with linezolid and serotonergic agents should 
be a clinical caution, rather than a contraindication. In an 
inpatient setting, patients on ≥ 1 serotonergic agent may be 
administered linezolid under added supervision for signs and 
symptoms of serotonin toxicity. If symptoms of serotonin 
toxicity do arise, prompt discontinuation of linezolid and 
corresponding serotonergic agents have shown to quickly 
resolve and mitigate any serious adverse effects of toxicity. 
The authors recommend close monitoring of patients who 
start linezolid concomitantly with known serotonergic agents 
(e.g., SSRIs) or have concurrent disorders associated with 
serotonin excess (e.g., neuroleptic malignant syndrome). If 
feasible, other serotonergic agents should be avoided.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00228- 023- 03500-9.
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