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Abstract 

Background  Severe psychomotor agitation and aggression often require immediate pharmacological intervention, 
but clear evidence-based recommendations for choosing among the multiple options are lacking. To address this 
gap, we plan a systematic review and individual-participant-data network meta-analysis to investigate their compara‑
tive effectiveness in real-world emergency settings with increased precision.

Methods  We will include randomized controlled trials investigating intramuscular or intravenous pharmacologi‑
cal interventions, as monotherapy or in combination, in adults with severe psychomotor agitation irrespective 
of the underlying diagnosis and requiring rapid tranquilization in general or psychiatric emergency settings. We will 
exclude studies before 2002, those focusing on specific reasons for agitation and placebo-controlled trials to avoid 
concerns related to the transitivity assumption and potential selection biases. We will search for eligible studies 
in BIOSIS, CENTRAL, CINAHL Plus, Embase, LILACS, MEDLINE via Ovid, PubMed, ProQuest, PsycINFO, ClinicalTrials.gov, 
and WHO-ICTRP. Individual-participant data will be requested from the study authors and harmonized into a uniform 
format, and aggregated data will also be extracted from the studies. At least two independent reviewers will conduct 
the study selection, data extraction, risk-of-bias assessment using RoB 2, and applicability evaluation using the RITES 
tool. The primary outcome will be the number of patients achieving adequate sedation within 30 min after treat‑
ment, with secondary outcomes including the need for additional interventions and adverse events, using odds ratios 
as the effect size. If enough individual-participant data will be collected, we will synthesize them in a network meta-
regression model within a Bayesian framework, incorporating study- and participant-level characteristics to explore 
potential sources of heterogeneity. In cases where individual-participant data are unavailable, potential data avail‑
ability bias will be explored, and models allowing for the inclusion of studies reporting only aggregated data will be 
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considered. We will assess the confidence in the evidence using the Confidence in Network Meta-Analysis (CINeMA) 
approach.

Discussion  This individual-participant-data network meta-analysis aims to provide a fine-tuned synthesis of the evi‑
dence on the comparative effectiveness of pharmacological interventions for severe psychomotor agitation in real-
world emergency settings. The findings from this study can greatly be provided clearer evidence-based guidance 
on the most effective treatments.

Systematic review registration  PROSPERO CRD42023402365.

Keywords  Aggression, Agitation, Violence, Effectiveness, Psychosis, Tranquilization, Emergency, Systematic review, 
Individual-participant data, Network meta-analysis

Background
Psychomotor agitation is a common medical emergency 
characterized by inner tension and excessive motor 
activity [1, 2]. While milder forms can be managed with 
less invasive interventions like de-escalation techniques, 
severe agitation poses a heightened risk of harm to the 
patient, hospital staff, and others. In such scenarios, 
rapid pharmacological intervention with intramuscular 
or intravenous drugs becomes essential to quickly calm 
the patient and, ideally, address the underlying condi-
tion without causing oversedation or other adverse 
events [2, 3].

Multiple pharmacological options are available, includ-
ing various first- and second-generation antipsychotics, 
benzodiazepines, either alone or in combination. These 
options can differ importantly in their effectiveness and 
risk-to-benefit ratios. Despite this, there are no clear, evi-
dence-based recommendations on the most appropriate 
treatments, leading to inconsistencies across guidelines 
[2–9]. For example, the Australian schizophrenia guide-
line recommends intramuscular olanzapine as the first 
choice and droperidol as the second [9], while the Ger-
man S3 schizophrenia guideline recommends parenteral 
lorazepam as first and antipsychotics as second [4]. These 
discrepancies underscore the lack of consensus and the 
need for more robust evidence to guide clinical practice 
and optimize management strategies.

The complexity of this issue is further compounded 
by the fact that, until recently, few trials have been con-
ducted in real-world emergency settings with severely 
agitated participants of various underlying etiologies, 
who often cannot provide informed consent. Such trials 
are crucial to generating applicable evidence in this area. 
Notable global efforts include the paradigmatic TREC 
trials (Tranquilização Rápida-Ensaio Clínico; Rapid Tran-
quillization-Clinical Trial) [10–14], and several subse-
quent trials [15–17], which feature pragmatic designs and 
large sample sizes. Despite the existence of these individ-
ual trials, previous systematic reviews on this topic did 
not focus on emergency settings, making their general-
izability uncertain [18–22]. One network meta-analysis, 

which can compare all available pharmacological inter-
ventions even if not directly compared in single trials, 
excluded psychiatric emergency departments, where agi-
tation is frequent [23]. Furthermore, these meta-analyses 
were based on study-level data, lacking the increased 
power and detailed information of individual-partici-
pant data needed to generate more precise estimates and 
examine potential subgroup differences in this heteroge-
neous condition [24, 25].

Currently, there is no individual-participant-data net-
work meta-analysis that synthesized the evidence from 
the relevant clinical trials mentioned above. This high-
lights the need for a comprehensive and fine-grained evi-
dence synthesis to provide more definitive answers and 
inform treatment decisions for severe agitation in real-
world emergency settings.

Objectives
To address this critical gap, we plan a systematic review 
and individual participant data network meta-analysis of 
clinical trials to examine the effectiveness and tolerability 
of intramuscular or intravenous pharmacological inter-
ventions for severe psychomotor agitation in general and 
psychiatric emergency departments.

By synthesizing data from trials conducted in real-
world settings and integrating individual participant data 
with network meta-analysis, we aim to overcome the 
limitations of previous reviews and provide more precise 
and applicable information. This approach will enable us 
to address the heterogeneity of the condition and explore 
potential subgroup differences, ultimately contributing 
to the development of more uniform and evidence-based 
guidelines.

Methods
The protocol of this systematic review was registered to 
PROSPERO on March 9, 2023 (ID: CRD42023402365) 
and reported according to the PRISMA statement exten-
sion for protocols (PRISMA-P) (eAppendix-1) [26]. 
The status of the review at the time of submission and 
any modifications made from the initial version of the 
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protocol are outlined in eAppendix-2. If further amend-
ments to the protocol are necessary, we will update the 
PROSPERO registration and provide clear reporting 
of any deviations from the original protocol in the pub-
lished manuscript.

Eligibility criteria
Participants
We will include adults (as defined in the original stud-
ies) with acute and severe psychomotor agitation and/or 
aggression requiring parenteral pharmacological inter-
vention in emergency settings (see the “Study design and 
setting”), irrespective of the underlying diagnosis, diag-
nostic criteria, sex, and ethnicity (see also eAppendix-3 
for a table of the inclusion and exclusion criteria).

Eligible patients are expected to be unable to provide 
informed consent [27], and thus, we will exclude studies 
conducted in settings requiring informed consent by the 
patient themselves before treatment (see also “Interven-
tions” and “Study design and setting”), such as industry-
sponsored studies designed for regulatory purposes [28]. 
Including these studies would lead to important selection 
bias and undermine the generalizability of the findings.

Moreover, severe agitation is a transdiagnostic condi-
tion, and pharmacological intervention often precedes 
formal diagnostic procedures [2]. For this reason, we 
will not restrict to any diagnostic group, and trials with 
broad inclusion criteria regarding the causes of agita-
tion or aggression will be eligible. Nevertheless, we will 
exclude trials focusing on specific reasons of agitation by 
their inclusion criteria such as studies focusing on delir-
ium or dementia (for which antipsychotics are generally 
contraindicated). The inclusion of such studies would 
pose serious concerns to the transitivity assumption for 
the network meta-analysis (see the “Data synthesis”) [29]. 
Similarly, we will exclude studies focusing on children, 
adolescents [30], and patients of advanced age as defined 
by the inclusion criteria of the original studies. However, 
we will not further exclude participants based on their 
age at the IPD level.

Interventions
We will include drugs administered intramuscularly or 
intravenously, either as monotherapy or in combination, 
to calm patients with severe agitation, i.e., antipsychot-
ics (e.g., haloperidol, droperidol, olanzapine, aripiprazole, 
ziprasidone, clotiapine, chlorpromazine, promethazine), 
benzodiazepines (e.g., lorazepam, midazolam, diazepam), 
antihistamines (e.g., diphenhydramine), alpha2 adrener-
gic agonists (e.g., clonidine, dexmedetomidine), and keta-
mine. The intramuscular and intravenous formulations of 
the same drug will be regarded as distinct interventions. 
A combination of eligible drugs will be considered as a 

new eligible intervention. There will also be no restric-
tion in terms of dose, which will be included as a covari-
ate in the analysis (see “Data synthesis”). We will exclude 
barbiturates as they are no longer used for this indication 
due to their narrow therapeutic window. We will also 
exclude studies with oral and inhaled formulations given 
that these routes of administration require cooperative 
patients [2], who would not have been eligible for our 
analysis (see “Participants”). Moreover, we will exclude 
studies that used placebo, due to the ethical concerns 
surrounding its use in emergency settings and the poten-
tial for selection bias in such trials.

Comparison groups
There is no single comparison group in a network meta-
analysis, given that all eligible experimental interventions 
will be compared with each other. Yet, we will use intra-
muscular haloperidol as a reference in the forest plots 
(see “Data synthesis”) because it is a widely accessible and 
frequently used drug for agitation [19].

Outcomes
The outcomes were selected in accordance with the 
design of the TREC trials [10–14], which were based on 
early consultation with frontline clinicians in busy state 
hospital psychiatric emergency settings. This selection 
aimed to cover a broad range of effectiveness, acceptabil-
ity, tolerability, and service use outcomes (see also a list 
of outcomes in eAppendix-4).

Primary outcome
Our primary outcome will be the proportion of patients 
with adequate sedation achieved in each study arm 
within 30 min after the first administration of the inter-
vention (preferably as close as possible to 20  min). This 
time-point was selected as primary because severe agi-
tation is a clinical emergency that should be treated as 
quickly as possible in real-world settings, and it was iden-
tified as highly relevant in previous studies [10–14, 23]. 
Moreover, we will also analyze time to adequate seda-
tion (see below), and secondary time-points will include 
10 min, 30 min, 45 min, 60 min, 2 h, 4 h, and 24 h after 
the first administration of the intervention.

The trials may use various methods to define ade-
quate sedation, including clinical judgement or cut-
offs of various rating scales, e.g., Richards’ Sedation 
Scale [31] or Sedation Assessment Tool (SAT) [32]. If 
the available data allow, we will aim to apply relatively 
homogeneous cutoffs and definitions of adequate seda-
tion, i.e., “calm” or “asleep” but ideally not oversedated. 
Any decisions on choosing the most appropriate defi-
nition in each study will be documented and made in 
consultation with experts in this field (e.g., authors of 
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the original studies who have agreed to join the review 
team). Nonetheless, according to a previous systematic 
review, definitions of adequate sedation are expected to 
be similar across studies and rating scales [23]. We will 
also use relative effect size indices, which are not antici-
pated to be substantially affected by potentially differ-
ent definitions (see “Data synthesis”) [33].

Secondary outcomes
We will also collect data on the following secondary 
outcomes, if available:

	 1.	 Time to adequate sedation, as defined above
	 2.	 The proportion of patients requiring additional 

pharmacological intervention, e.g., an additional 
dose of the same or another medication

	 3.	 The proportion of patients requiring physical 
restraints

	 4.	 Mean scores of rating scales measuring the sever-
ity of agitated behavior, e.g., Positive and Negative 
Syndrome Scale Excitement Component (PANSS-
EC) [34] and Overt Aggression Scale (OAS) [35]. 
However, implementing these rating scales can be 
difficult in real-world emergency settings, and thus, 
they may only be available in some of the eligible 
trials.

	 5.	 The proportion of patients discharged from the 
hospital or the emergency setting. Although hospi-
tal discharge is an important service use outcome 
measured in previous studies [10–14], it may heav-
ily depend on other factors such as accessibility 
rather than the initial intervention taken.

	 6.	 The proportion of patients with important adverse 
events, i.e., seizures, dystonia, akathisia, parkinson-
ism, any extrapyramidal side effect, use of antipar-
kinsonian medications, QTc interval prolongation 
and arrhythmias, falls, respiratory depression, aspi-
ration, allergic reaction, bronchospasm, overse-
dation, hypotension, nausea, and vomiting. The 
adverse events could be reported in various ways 
across trials, and we will aim to harmonize them 
using the Medical Dictionary for Regulatory Activ-
ities (MedDRA) terminology [36].

	 7.	 Mean scale scores of the severity of extrapyramidal 
side effects, e.g., Simpson-Angus Scale (SAS) [37] 
and Barnes Akathisia Rating Scale (BARS) [38]

	 8.	 The proportion of patients that died due to any 
reason

	 9.	 The proportion of patients with a serious adverse 
event [39]

	10.	 The proportion of patients that dropped out of 
the study due to any reason, ineffectiveness, and 
adverse events

Secondary outcomes will be examined within 30 min, 
1 h, 2 h, 4 h, and 24 h after the first administration of the 
intervention, depending on the availability of data across 
studies. If longer-term data are available in the respective 
studies, they will be considered.

Study design and setting
We will include randomized controlled trials (RCTs) that 
compared at least two drugs, at least two doses of the 
same drug, two different formulations of drugs, two dif-
ferent combinations of drugs, or combination of drugs 
versus monotherapy for severe agitation and aggres-
sion. We will include studies focusing on investigating 
rapid tranquilization by assessing sedation within 30 min 
after the intervention (see “Outcomes”), and a similar 
approach was used in a previous meta-analysis [23]. Eli-
gible RCTs would be conducted in general or psychiatric 
emergency rooms or psychiatric emergency wards, where 
participants with severe psychomotor agitation requir-
ing rapid tranquilization may not be able to provide 
informed consent before (see “Participants” and “Inter-
ventions”). Therefore, placebo-controlled RCTs and other 
studies requiring informed consent from participants 
prior to intervention will be excluded. RCTs in which the 
participants or legal guardians could provide informed 
consent after the intervention will be included. We will 
also exclude studies conducted in other specialized set-
tings, such as palliative care, intensive, and critical care 
units (see “Participants”).

We will include both open and blinded (single- and 
double-blind) RCTs, but studies with a high risk of bias 
in the randomization process will be excluded (see the 
“Risk-of-bias assessment”). In crossover trials, we will use 
only the first phase to avoid carry-over effects as agita-
tion is often resolved after the first treatment [40]. It is 
not expected that cluster randomized trials would be 
found, but in that case, we will consider the implications 
of clustering in extracting study treatment effects [41].

We will include studies since 2002, i.e., when the first 
paradigmatic TREC trials were conducted [10, 11]. This 
decision is also based on the difficulties in retrieving IPD 
from older trials of more than 20 years ago (e.g., data no 
longer available) [42] and the potential differences in the 
design and quality compared with more recent trials [43]. 
We will exclude studies whose publications have been 
retracted [44–46]. There will be no restrictions on the 
study eligibility criteria in terms of the language of publi-
cation and country of origin [47].
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Information sources and search strategy
We will search for eligible trials in multiple electronic 
databases, i.e., BIOSIS, CENTRAL, CINAHL Plus, 
Embase, LILACS, MEDLINE via Ovid, PubMed, Pro-
Quest, PsycINFO, and the clinical trial registries Clinical-
Trials.gov and WHO-ICTRP. There will be no restrictions 
on the search strategies in terms of language, publication 
status, and document type [47]. The search strategies will 
be developed in collaboration with an information spe-
cialist (see the “Acknowledgements”) using keywords for 
agitation, tranquilization treatment, emergency settings, 
and clinical trials as presented in eAppendix-5. The final 
search strategies for all databases will also be reported 
according to the PRISMA extension for reporting litera-
ture searches (PRISMA-S) [48]. We will also inspect the 
reference list of included studies and previous reviews 
[18–23].

We will contact the authors of eligible studies and phar-
maceutical companies associated with eligible industry-
sponsored studies, if identified, to request anonymized 
IPD and any additional relevant studies. E-mails will 
be sent to the first and/or corresponding author of the 
studies, and in the event of nonresponse, we will send 
reminders and attempt to contact other authors or use 
alternative communication methods such as telephone. If 
there are persisting uncertainties regarding the eligibility 
criteria and/or IPD availability due to inadequate author 
responses despite our efforts, we will classify the study as 
“awaiting classification” and exclude the study from the 
analysis.

Study selection and data collection
Study selection
Two independent reviewers will perform a two-step 
screening process to identify eligible studies from the 
records obtained in the search. In the first step, they 
will assess the titles/abstracts to identify potentially rel-
evant studies. In the second step, full texts of potentially 
relevant or unclear records will be obtained, and the 
reviewers will assess them against the eligibility crite-
ria. Any disagreements between the two reviewers will 
be resolved through consultation with a third senior 
reviewer. In cases where further information is needed, 
the study authors will be contacted to request addi-
tional clarification. The process of study selection will be 
reported with a flow diagram [49].

Data collection and extraction
We will seek information from individual-participant 
and/or aggregated data of the eligible studies, cover-
ing study identification, study methodology, population, 
intervention, and outcomes at different time points (see 
eAppendix-6 for a more detailed list of data items). We 

will request IPD from the included studies, and we will 
aim to standardize and harmonize the collected data into 
a unified format. To ensure data integrity, we will exam-
ine for missing, outlier, and duplicated values, assess the 
adequacy of randomization (if possible with the avail-
able data), and cross-check with the summary statistics 
reported in the published studies. In case of any discrep-
ancies or concerns, we will collaborate with the study 
authors to address and resolve the issues. When IPD are 
not available, two independent reviewers will extract 
aggregated data from the original reports in a Microsoft 
Access database (see more details in eAppendix-6).

Risk‑of‑bias assessment
Two independent reviewers will assess the risk of bias in 
the eligible studies, specifically focusing on the effects of 
assignment to the intervention using the Risk of Bias 2 
(RoB 2), which considers the domains of the randomi-
zation process, deviations from intended interventions, 
missing outcome data, measurement of the outcome, and 
selection of reported results [50]. RoB 2 utilizes signaling 
questions and algorithms to assign domain-level judge-
ments of risk of bias, categorized as “low risk,” “some 
concerns,” or “high risk” [50]. An overall-level judgement 
will also be assigned according to the worst judgement 
in a domain [50]. We will prioritize the information pro-
vided by the available IPD over the information available 
in the original published reports to assess the risk of bias. 
These judgements will be used to inform the assessment 
of within-study bias in the evaluation of the confidence of 
the evidence (see “Confidence in the evidence”).

Assessment of applicability
As per our eligibility criteria, the eligible RCTs could 
provide evidence on the effectiveness of interventions 
in real-world settings. To further assess potential appli-
cability issues, two independent reviewers will utilize the 
Rating of Included Trials on the Efficacy-Effectiveness 
Spectrum (RITES) [51]. The RITES tool considers the 
domains of participant characteristics, trial setting, flex-
ibility, and clinical relevance of the interventions, with 
each domain rated on a 5-Likert scale from 1 “strong 
emphasis on efficacy” to 5 “strong emphasis on effective-
ness” [51]. These judgements will be used to inform the 
assessment of potential indirectness of the evidence (see 
the “Confidence in the evidence”).

Data synthesis
Effect sizes
The effect size for continuous outcomes will be the stand-
ardized mean difference (SMD) due to the use of vari-
ous rating scales to measure sedation or agitation, for 
dichotomous outcomes will be the odds ratio (OR) due to 
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its preferable mathematical properties in meta-analysis 
[52, 53], and for time-to-event outcomes will be the haz-
ard ratios (HRs). To support interpretation of the sum-
mary effects, we will aim to transform relative effects to 
absolute risks using as the control event rate the pooled 
absolute risk in the reference group (i.e., intramuscu-
lar haloperidol) [54]. Effect sizes will be presented along 
with 95% confidence/credible intervals (95% CI) and 95% 
prediction intervals (95% PI). Moreover, we will rank the 
interventions in network meta-analysis using the sur-
face under the cumulative ranking curve (SUCRA) when 
treatment effects are measured with precision [55, 56].

Synthesis approach
We will opt for applying IPD network meta-regression 
models in a Bayesian framework [57–59], using a ran-
dom-effects model. The regression models will include 
independent variables about the intervention, as well 
as study-level factors and covariates acting as potential 
prognostic factors and/or effect modifiers, i.e., age, sex 
assigned at birth, baseline severity of agitation, diag-
nostic subgroups (e.g., psychosis, alcohol intoxication), 
medication use before the intervention, setting (psychi-
atric or general emergency settings and the proportion 
of patients with alcohol or substance intoxication), route 
of administration, dose, publication year, and defini-
tion of adequate sedation. The final specification of the 
regression models and potential standardizations of the 
variables will be determined a posteriori based on the 
available data across studies and their clinical relevance. 
A tentative list of potential effect modifiers by order of 
importance is provided in eAppendix-6.

We will use minimally informative priors for location 
parameters (i.e., intercept and coefficients) and half-
normal distribution for the between-study standard 
deviations (τ). Heterogeneity will be quantified with the 
between-study variance (τ2), assumed to be common 
across the treatment comparisons in the network meta-
analysis [47], and the 95% PI of the treatment effects [60].

For missing outcome and/or covariate data, we will 
consider using multilevel joint modelling multiple impu-
tation by taking into consideration the stratification of 
patients in trials and the missingness [61, 62]. Multiple 
imputed datasets will be generated and analyzed, and the 
results will be combined using Rubin’s rules [63].

Although we aim to obtain IPD from all eligible stud-
ies, we anticipate that this may not be the case for all 
outcomes. In such cases, we will consider a two-stage 
approach to combine studies with available IPD with 
those reporting only aggregate data [57, 58, 64] or con-
ventional network meta-analyses based on the aggregated 
data in a frequentist framework [65, 66], as Bayesian 
models with IPD integration can be computationally 

intensive. This decision will be based on the nature of the 
outcome and the amount of available IPD across studies, 
allowing a realistic strategy that maintains scientific rigor 
[25].

Transitivity assumption and incoherence
The transitivity assumption is a prerequisite for conduct-
ing indirect comparisons and network meta-analysis [47]. 
We anticipate that the trials fulfilling the eligibility crite-
ria (see the “Eligibility criteria” and eAppendix-3) to be 
sufficiently similar and that the examined interventions 
can be jointly randomized. We will also examine distri-
bution of potential effect modifiers among the different 
treatment comparisons (see in the “Synthesis approach”). 
The potential statistical disagreement between direct 
and indirect evidence (incoherence) will be examined for 
each pairwise comparison using the separating indirect 
from direct evidence (SIDE) approach [67] and for the 
entire network using a design-by-treatment interaction 
test [68].

Sensitivity analyses
We will conduct the following sensitivity analysis to 
investigate the robustness of the findings for the primary 
outcome: (1) exclusion of open- and single-blinded stud-
ies and (2) exclusion of studies with an overall high risk of 
bias. We will further investigate the potential data avail-
ability bias by examining potential differences between 
studies with available and unavailable IPD in terms of 
their study design and participant characteristics and 
their effect sizes.

Reporting bias and small‑study effects
We will assess reporting biases for each comparison 
using the Risk Of Bias due to Missing Evidence in Net-
work meta-analysis (ROB-MEN) framework, which 
considers both within-study and across-study reporting 
bias [69, 70]. This framework assigns risk levels of “low 
risk,” “some concerns,” and “high risk” due to missing evi-
dence to each comparison [69, 70]. Small-study effects 
are examined using contour-enhanced [71] and compari-
son-adjusted funnel plots [72] and by including the study 
variance as covariate in a meta-regression model. The 
assessments will be used to inform reporting biases in the 
evaluation of the confidence in the evidence.

Confidence in the evidence
We will assess confidence in the evidence using the Con-
fidence in Network Meta-Analysis (CINeMA) frame-
work which takes into consideration the domains of 
within-study bias, indirectness, reporting bias, hetero-
geneity, imprecision, and incoherence [60, 73]. Specifi-
cally, we will assess the confidence in the evidence for 
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the following outcomes: adequate sedation after the 
intervention (primary outcome), need for additional 
medication, death, respiratory depression, arrhythmias, 
oversedation, and at least one extrapyramidal side effect. 
We will set the margin of equivalence for the odds ratios 
for these outcomes within the range of 0.83 to 1.20, 
which is required to assess the domains of imprecision, 
heterogeneity, and incoherence [60, 73].

Statistical software
Data analysis will be conducted in R statistical software 
[74] using the packages meta [75] and netmeta [65], 
crossnma [58, 59], and self-programmed routines in 
JAGS [76, 77].

Patient and public involvement
The topic of the project was deemed highly relevant by 
our experiential advisors (consultants or co-authors), 
consisting of patient and relative representatives from 
Bündnis für psychisch erkrankte Menschen (BASTA) 
and Aktionsgemeinschaft der Angehörigen psychisch 
Kranker (ApK e.V. Bavaria). The experiential advisors will 
actively participate in meetings regarding the progress of 
the project and contribute to all important stages of the 
review such as the design of the protocol and identifica-
tion of relevant outcomes, the interpretation of findings 
from an experiential perspective, and the dissemination 
of findings using accessible language to reach a wider 
public audience. Patient and public involvement will be 
reported using the GRIPP2-SF checklist [78].

Discussion
Severe psychomotor agitation is an emergency condition 
requiring prompt pharmacological intervention, but no 
clear evidence-based recommendations exist for choos-
ing among the various options, with current treatment 
guidelines displaying important inconsistencies [2–9]. 
To fill this gap and better inform treatment decision-
making, our planned individual-participant-data network 
meta-analysis aims to provide a fine-grained synthesis of 
the evidence on the comparative effectiveness and toler-
ability of intramuscular or intravenous drugs adminis-
tered either as monotherapy or in combination for severe 
psychomotor agitation in real-world emergency settings.

Contextualizing with existing literature
Our planned analysis aims to overcome the limitations of 
previous reviews [18–23]. First, our review aims to pro-
vide highly applicable evidence-based information on the 
effectiveness of pharmacological interventions by design-
ing our eligibility criteria to identify studies conducted 
in real-world settings, unlike most previous reviews that 
did not differentiate from explanatory trials [18–22]. 

This is crucial because explanatory trials, such as those 
using placebo, conducted by the industry and requir-
ing informed consent before the intervention, typically 
exclude patients with severe forms of agitation encoun-
tered in real-world settings, making their generalizability 
uncertain [79].

Second, we plan to use an advanced meta-analytic 
approach, incorporating network meta-analysis and lev-
eraging the advantages of integrating more detailed infor-
mation from individual-participant data [24, 25]. This 
approach will enable us to establish hierarchies among 
the different pharmacological interventions across effec-
tiveness and tolerability outcomes, provide estimates 
with increased precision, and explore factors that may 
influence these outcomes, such as differences among 
diagnostic subgroups and between psychiatric and gen-
eral emergency settings. Thus, our analysis can extend 
far beyond a previous network meta-analysis based on 
aggregated data from studies conducted only in general 
emergency departments [23]. To our knowledge, such an 
individual-participant-data network meta-analysis does 
not exist, highlighting a certain gap in the literature.

Limitations and challenges
Although an IPD network meta-analysis can offer a 
more elaborate analysis necessary to provide more pre-
cise answers for this topic, it is more complex and time 
and resource intensive [24, 25, 80–82]. A major challenge 
will be acquiring IPD, which may take longer than ini-
tially planned, and although we will aim and anticipate 
to acquire most of the IPD, it may still not be feasible to 
obtain them for some studies or outcomes [42, 83]. We 
will explore potential data availability biases [84] and 
consider meta-analytic models allowing the synthesis 
of studies providing IPD alongside those reporting only 
aggregate data [57, 58, 64].

Another challenge would be the management, har-
monization, and analysis of the IPD datasets, which are 
expected to vary substantially in format, completeness, 
and level of detail [80, 81]. Our main goal is to harmonize 
these datasets into a common format, allowing a detailed 
synthesis of the evidence. However, decisions regarding 
the exact model specification and standardization of vari-
ables will need to be made a posteriori based on the avail-
able data. This process may require trade-offs between 
preserving data detail and achieving harmonization, but 
we will make pragmatic choices that maintain scientific 
rigor.

Conclusion
Identifying the most appropriate pharmacological inter-
vention for the management of severe psychomotor agi-
tation is crucial in real-world emergency settings, but 
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clear evidence-based recommendations are lacking. 
We hope the findings of our individual-participant-data 
network meta-analysis will provide the necessary infor-
mation on the effectiveness and tolerability of pharmaco-
logical interventions to guide treatment decision-making 
for this common and heterogeneous emergency con-
dition and facilitate the creation of more uniform and 
acceptable guideline recommendations. Moreover, our 
analysis will help identify potential gaps in the literature 
and pharmacological options that may warrant addi-
tional research. The findings will be published in a peer-
reviewed scientific journal and further disseminated 
through plain-language summaries and presentations to 
ensure broad accessibility and uptake, facilitating their 
implementation in clinical practice.
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