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Abstract

Background

Major Depressive Disorder (MDD) is a leading cause of global disability, with Treatment-
Resistant Depression (TRD) posing significant challenges for management. Intranasal
esketamine offers a novel therapeutic option, yet the reporting quality of randomized controlled
trials (RCTs) for its efficacy and safety remains underexplored. High-quality reporting is
essential for reliable evidence and decision-making. The CONSORT 2010 statement enhance

transparency and completeness in clinical trial reporting.
Objective

To evaluate the reporting quality of RCTs on intranasal esketamine for MDD using the

CONSORT 2010 statement.
Methods

A literature search was conducted in MEDLINE/PubMed, Scopus, and Web of Science for
RCTs published between 2016 and 2024. Studies were assessed for compliance with the 37-
item CONSORT checklist. The primary endpoint was the mean CONSORT adherence.
Secondary endpoints included individual item adherence and potential influencing factors.

Univariate analysis and correlation test were applied.
Results

Eleven RCTs with 2729 participants were included. Mean CONSORT adherence was 72.43%
(SD = 7.03%), with 54.55% achieving >75% compliance. High adherence was noted for
outcomes and statistical methods (100%), while allocation concealment (0%) and
implementation methods (27%) were inadequately reported. Harms reporting was suboptimal
(55%). Univariate analysis showed a borderline association between IF and reporting quality

(p=0.08), with a significant positive correlation (p=0.756, p=0.007).
Discussion

Moderate adherence to CONSORT guidelines was observed, with notable performance in
outcomes reporting but significant gaps in allocation concealment and harms reporting.

Improved transparency is needed to minimize bias and enhance evidence reliability.
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Conclusion

Enhancing adherence to CONSORT statement is vital for improving the reliability of RCT

findings and advancing research in treatment-resistant depression.

Keywords Esketamine, Major Depressive Disorder, CONSORT, Reporting Quality,

Randomized Controlled Trials, Treatment-Resistant Depression
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Iepiinyn
Iotopiko

H MeiCova Katabimtin Awtapayr (MKA) arotehet kOpla aitio ToykOGHIOG avomnpiog, 1e
™ avBextikn ot Bepomeio KoTdOAyn va B€tel onuovTikég TpokAnoelg yia ) dwyeipton. H
EVOOPIVIKN ECKETAUIVI TPOCPEPEL LLaL VEQ BEPATEVTIKY ETAOYT, ®GTOGO 1 TOLOTNTA OVOPOPAS
TOV TUYOOTONUEVOV KAWVIKAOV dokiudv (RCT) yio v amoTeAesaTikOTNTO KOL TV 0CQAAELY
¢ mapapéverl adepevvntn. H vrofoln ekbBéocemv vyning motdtntog ivon amapaitnn yo Ty
a&lomiotio T@V gupnudtev Kot T ANyn tekpnplopévov arogdosmv. H dnimon CONSORT

2010 evioybet ) daavela Kot TV TANPOTNTO GTNV AVaPOpPE KAMVIK®OV SOKIUOV.
X10)0g

H a&oAdynon g moidtnrag ovapopds twv RCTs yuo v eoketapnivn oty MKA copemva pe
™ dMiwon CONSORT 2010.

Mé£0odor

[Mpaypatomombnke BipAoypagikn avackonnon otig facelg dedopéveov MEDLINE/PubMed,
Scopus ka1 Web of Science yia RCTs wov dnpociedmray omd 1o 2016 émg to 2024. O pehéteg
alohoynOnkav g mpog TN cvupopemon pe t Alota 37 onueiov g CONSORT. To
TPOTUPYIKO KOTOANKTIKO onueio NTav N HECT) CUUUOPPMOOT LE TIG KATELOLVINPLEG YPOUUES
CONSORT. Ta 0gutepevovio KATAANKTIKA onpeio meptAdpfovoy T cvpudpemon ovd
eEMUEPOVG  otoyeio kol tovg mBavovg mapdyovieg emippons. Ilpaypoatomombnkav

LLOVOTTOPOLYOVTIKT] OVAAVGT] KOl SOKIUT) CLGYETIONG.
Amnoteiéopata

Sounepnednkov 11 RCTs pe 2729 coppetéyovres. H péon ocoppdpowon ntav 72.43% (SD
= 7.03%), pe 10 54.55% vo emroyydver coppopewon >75%. Yynin ocoppdpowon
nopaTNpNONKe 6TO ATOTEAECUATO KO TIG 6TATIOTIKEG peEBOOoVS (100%), evd N meptypar| TV
LUNYOVIG LMV TOV ¥PNCUYLOTOONKAV Y10 TNV EQOPLOYN KOl ATOKpLYN TNG TUYaiog akolovbiog
(0%) ko M avoaeopd 6To TOoL TPV UEPOG GTNV dnpovpyia TG Tuyaiog akolovdiag, otnv
oTPATOAOYNON T®V 00HEVOV OAAL KOl OTNV gyypaen Tovg ot Kabe mapéupaocn (27%)
avapépnkay overopk®s. H avagopd tov avemBOuntov evepyeidv MTav €miong yopUnAn
(55%). H povomapayovtikny avaivon £0e1&e oplakn cuoyétion petald tov IF kot g motdtntog

avaeopds (p=0.08), evd  cuoyétion Ntav otatiotikd onpaviik (p=0.756, p=0.007).
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Xvinton
H ocoppopewon pe tig katevbuvenpieg ypapupés CONSORT ftav pétpia. Amatteiton Bedtioon
NG OLLPAVELOG Y10 TNV EANYIOTOTTOINGT TNG HEPOANYiOG Kat TV evicyvon g aglomiotiog TV

JEdOUEVDV.
Xoprépocpuo

H evioyvon g ocoppopewong pe m dMiwon CONSORT sivar {otikng onuaciog ywo ™
BeAtioon tng a&lomotiog Tov evpnuatov twv RCTs kot v tpoddnon g €pguvag otnv

avlextikn ot Bepaneio KatdOiwym.

AéEaic-krewond Eoketapivn, Meilova Katobimtiky Awrtopayn, CONSORT, Ilowdtnta
Avagopdg, Tuyaronompéveg Khvikég Melétec, AvBektikn| ot Ogpaneio Katdadiwym
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Introduction

Major depressive disorder (MDD) is a widespread and devastating mental health condition,
recognized as one of the leading causes of disability worldwide. Affecting approximately 5.0%
of the adult population, MDD plays a significant role in the overall global burden of disease, a
contribution that has further increased during the COVID-19 pandemic [1,2]. However, MDD
is a heterogenous multifactorial disease with poorly understood pathological and
pharmacological mechanisms, and its available diagnostic and treatment options remain
inadequate. Despite Selective serotonin reuptake inhibitors (SSRIs) and Serotonin and
norepinephrine reuptake inhibitors (SNRIs) are the first-line treatments, a considerable portion
of patients fail to achieve an effective response to these treatments [3]. Evidence indicates that
nearly 30% of MDD patients fail to achieve remission after multiple therapeutic attempts,
leading to treatment-resistant depression (TRD). TRD is commonly defined as failure to
respond to two or more adequate medications, although definitions vary, and it is associated
with heightened risks of recurrence, suicide, and significant burdens that affect not only
individuals but also their social environment, health care providers, and society as a whole.

These challenges highlight the urgent need for effective therapeutic options [4-6].

Esketamine, S-enantiomer of ketamine racemate, an N-methyl-D-aspartate receptor antagonist
formulated as nasal spray, was approved at first at United States by the U.S. Food and Drug
Administration (FDA) and later at Europe by the European Medicines Agency (EMA) for the
treatment of adults with TRD and symptoms of depression in individuals with MDD who are
facing acute suicidal ideation or behaviors [7,8]. The U.S. FDA submission was supported by
efficacy findings from these phase 3 clinical trials (TRANSFORM-1, TRANSFORM-2 and
TRANSFORMS-3) and one relapse prevention study (SUSTAIN-1). From the three acute phase
studies, only TRANSFORM-2 meet the statistical significance at primary endpoint. [9-12].
However, most of the esketamine (ESK) studies demonstrated an approximate 4-point
reduction in the Montgomery Asberg Depression Rating Scale (MADRS) in contrast with
antidepressant plus placebo nasal spray, exceeding the 2-point threshold typically considered
clinically significant [13]. The National Institute for Health and Care Excellence (NICE) has
not recommended nasal esketamine for depression due to uncertainties in the available
evidence, a stance shared by several authors who have raised concerns about its safety and

efficacy [14-17].
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Randomized controlled trials (RCTs) represent a critical foundation for evidence-based
medicine, providing critical data to inform therapeutic strategies and clinical decision-making.
However, the validity of their findings depends on methodological rigor and transparent
reporting [18,19]. In the context of antidepressant research, challenges such as unblinding,
selective reporting, bias in managing missing data, and placebo response—driven by
expectancy effects and intensive trial settings—have raised concerns about the reliability of
evidence [20, 21]. These issues highlight the importance of ensuring transparency in trial design
and reporting to produce credible and applicable evidence. To address these challenges, the
CONSORT (Consolidated Standards of Reporting Trials) Statement was introduced in 1996,
with updates in 2001 and 2010, providing a structured 25item-checklist and flow diagram to
enhance the quality of RCT reporting [22-24]. The CONSORT guidelines standardize
methodological reporting, enabling critical evaluation of findings and supporting evidence-

based practice in clinical research.

To the best of our knowledge, no prior study has assessed the reporting quality of RCTs on
esketamine nasal spray for depression following the CONSORT guidelines. The most recent
study, published in April 2023, evaluated the reporting of adverse events (AEs) in intranasal

esketamine trials using the CONSORT extension for harms reporting in randomized trials [25].

The presents study aims to evaluate the reporting quality of RCTs on esketamine in depression,

published from 2016 to 2024, using the CONSORT 2010 guidelines.

Methods

Literature Search

An electronic structured literature search was performed using MEDLINE/PubMed, Scopus
and Web of Science databases to identify relevant randomized controlled trials (RCTs) on
esketamine for depression. The search algorithm combined the terms [(esketamine OR S-
ketamine) AND (depression OR major depressive disorder OR depressive disorder)] in all
fields. The search was restricted to studies classified as "Randomized Controlled Trial,"
involving humans, and published in English. Articles published between January 1, 2016, and
December 31, 2024, were included. Titles and abstracts of the retrieved articles were carefully
examined for eligibility, and full texts were accessed when initial screening did not provide

sufficient information for determination.
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Eligibility of studies
Inclusion criteria:

e Published between January 1, 2016 until December 31, 2024

e Identified as randomized trials with a parallel group design, where human participants were
prospectively assigned to two or more intervention groups

e Adult patients diagnosed with MDD

e At least one intervention arm using esketamine nasal spray combined with standard care
irrespective of the comparator (placebo or active)

e Published in English
Exclusion criteria:

¢ Pilot studies

e Other study designs such as crossover RCTs, quasi-randomized and non-randomized
studies

e Study protocols

e Conference abstracts

e Sub-group and post-hoc analysis of published trials

e Studies investigating esketamine administration via non-nasal routes (e.g., oral or
intravenous)

e Studies involving racemic ketamine or ketamine mixtures
Reporting assessment tool

The updated guidelines outlined in the 2010 CONSORT Statement were applied, comprising a
questionnaire of 25 items, with 12 of them divided into two parts, resulting in a total of 37 items
[24]. The evaluation of RCTs was systematically guided by the CONSORT elaboration and
explanation statement, which comprehensively addresses all aspects of a clinical trial, including

title, abstract, introduction, methods, results, discussion, and other information.

Data extraction

All eligible articles were evaluated one by one according to the CONSORT Statement and each
of the 37 items was appraised equally by 1 point for proper reporting and by 0 for insufficient,
inconsistent, or missing information. Except for the "other information" category (independent

of the section) and item 14a (dates defining the recruitment and follow-up, which may appear
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in either the Methods or Results sections), any item reported elsewhere of its designated
CONSORT section (title, abstract, introduction, methods, results, or discussion) would be zero
rated. Informations explained in supplementary appendices were considered valid only if they
were cited in the main text. However, item 8a was an exception to this rule, as outlined in the
CONSORT guidelines, and was scored by 1 if it was included in the main body of the article.
For the three items with statements “When applicable” (7b), “If done” (11a), or “If relevant”
(11b), they were marked as “non-applicable” if the response was a clear yes or no; then the
response of these was analyzed accordingly. The assessment produced a final score ranging

from 0 to 37.

Further data collected included the publication year, journal ranking [5-year Impact Factor (IF)
reported in 2023 by Clarivate Analytics via Journal Citation Reports], the authors number, the

sample size, and the citation count.

Outcome measures and Statistical analysis

The primary endpoint was the mean CONSORT adherence of the eligible RCTs. Compliance
exceeding 75% with the CONSORT items was considered the threshold. Secondary, adherance
of each item individually and potential determining factors were also evaluated. Descriptive
statistics were applied to evaluate the CONSORT adherence of the retrieved trials. The factors
were considered as nominal variables, IF (classified as low <5.2 and high >5.2 based on the
median), sample size (<227 patients randomized >227 patients randomized based on the
median), citations (<184 >184 based on the median) and number of authors (<11 authors >11
authors based on the median of the sample). All parameters, were analyzed univariately with
Pearson’s chi-squared test (or Fisher’s exact test for small observed counts). Multivariate
analysis was conducted using binary logistic regression to identify potential associations with
reporting quality. An arbitrary p-value threshold of 0.20 was set as the cut-off for variables to
enter the binary logistic regression, while stricter p-value of 0.05 was used to determine
significance in the multivariate analysis. Results are reported, including odds ratios (ORs), 95%
confidence intervals (CIs), and p-values. Addition analysis was conducted to explore a potential
correlation between IF and CONSORT adherence. SPSS Statistics Software Version 28 was

used.
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Ethical view

Ethical approval was not necessary for this study, as it relied exclusively on publicly accessible

data from existing RCT reports and did not involve human participants.

Results

A total of 693 studies were initially retrieved from databases extraction. After eliminating
duplicate entries, 477 records remained. Screening of titles and abstracts resulted in the
identification of 51 potentially relevant articles. Following a detailed full-text review, 11 studies
were included in the final analysis. The search process, summarized in five distinct steps, is

presented in the flow diagram (Figure 1).

CONSORT adherence

According to the evaluation of the studies, the mean adherence to the CONSORT guidelines
was 72.43% (SD = 7.03%, Median = 75.00) with minimum and maximum compliance rates of
58.33% and 80.56% respectively. Six of the studies (54.55%) demonstrated good reporting
quality (=75% compliance) while five (45.45%) had lower adherence, reporting less than 75%
of the CONSORT items. The average compliance rate for each study is shown in Table 1 and
Figure 2.

Adherence per CONSORT item was calculated and is presented in Table 2 and Figure 3.
Notably, 11 out of the 37 checklist items (29.73%) were fully reported in all (100%) of the
included studies while 22 items (59.5%) were reported across 75% or more of the studies.
Among these, the title/abstract and introduction section exhibited the highest compliance, with
3 out of four items (75%) reported in over 75% of studies. Conversely, the results section
showed the lowest adherence, with only 5 out of 10 items (50%) meeting this threshold,
followed by the methods section, which included 10 out of 17 items (58.8%) at this level of

compliance.

Despite the high adherence observed for critical CONSORT items such as pre-specified
outcomes (item 6a, 100%), statistical methods (item 12a, 100%), random allocation sequence
generation (item 8a, 91%), and primary and secondary outcomes reporting (item 17a, 91%),
significant shortcomings were noted. In particular, no study reported the mechanism used to

implement the random allocation sequence (item 9, 0%), while low compliance was observed
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for identifying those responsible for sequence generation and assignment (item 10, 27%) and

presenting effect sizes for binary outcomes (item 17b, 45%).

Determinants of reporting quality

To investigate potential factors associated with overall reporting quality (CONSORT
compliance), univariate analysis was conducted based on categorized variables (IF >5.2, sample
size >227, citations >184, and number of authors >11). As summarized in Table 3, the journal's
impact factor (IF) emerged as the only parameter nearing statistical significance, with
OR=13.45 (95% CI: 0.601-1160.387, p=0.08). Although it did not reach the conventional
p<0.05 threshold, the p-value of 0.08 suggests a borderline association that warrants further
consideration. Conversely, sample size (OR=2.70, p=0.57), number of citations (OR=2.70,
p=0.57), and number of authors (OR=1.45, p=1.00) showed no meaningful association with
reporting quality in this analysis. Given the lack of statistically significant associations in the
univariate analysis, no variables were deemed robust predictors to proceed with multivariate

logistic regression modeling.

An additional analysis (Fig. 4) was conducted to investigate the correlation between journal
impact factor (5-year IF) and overall reporting quality (CONSORT compliance). The results
revealed a strong positive correlation between the two variables (Spearman’s p=0.756,
p=0.007), which was statistically significant (p<0.01). These findings suggest that articles
published in journals with higher impact factors tend to exhibit better reporting quality based
on CONSORT criteria.

Discussion

The present study evaluated the reporting quality of randomized controlled trials (RCTs) on
intranasal esketamine for depression, based on the CONSORT 2010 Statement. Among the 11
studies analyzed, which included a total of 2729 randomized participants, the general adherence
to CONSORT guidelines was moderate, with an average compliance rate of 72.43%. Despite
the limited number of trials, the participant count is notable and compares favorably to the
typically smaller sample sizes seen in ketamine studies [33]. Moreover, six of these trials,
representing more than half, achieved a compliance rate above 75%, while a majority of the

items (59.5%) were sufficiently reported.
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Reporting of key methodological features was suboptimal, particularly regarding
randomization and blinding. Notably, the allocation concealment mechanism, which includes
steps to conceal the randomized sequence until assignment, was entirely unreported across all
studies (0%). Furthermore, the identification of individuals responsible for sequence generation
and assignment was insufficient, with compliance observed in only 27% of the studies.
Additionally, only 55% of the studies provided details on who was blinded after the assignment
and how. While the type of randomization (91%) and the similarity of interventions (82%)
were generally well explained, these omissions in randomization and blinding practices raise
concerns about potential biases. Given their importance in establishing the internal validity of
a study, greater emphasis on allocation concealment and blinding in future trials is crucial [34].
Items addressing the study design, the primary pre-specified outcomes, and the statistical
analysis plan were well-reported, demonstrating strong adherence to CONSORT guidelines in

these critical aspects.

Adherence to items in the results section varied across different aspects. It is worth to mention
that the inclusion of a participant flow chart, strongly recommended by the CONSORT
statement, was observed in all studies, with eight presenting it in the main article and three in
the supplementary materials. Reporting of the number of participants randomized, treated, and
analyzed for the primary outcome was relatively high, with compliance reaching 82%.
Similarly, losses and exclusions after randomization, along with the corresponding reasons,
were adequately reported in 73% of the studies. Outcomes were frequently reported with effect
sizes and precision, with a high compliance rate of 91%. Such adherence to key items reinforces
the methodological transparency and credibility of the trials, enhancing the reliability and
interpretability of their findings. However, the reporting of binary outcomes (45%) and the
results of additional and subgroup analysis (55%), was low. A recent systematic review and
meta-analysis by Oraee et al. (2024) highlighted discrepancies between full-text presented
outcomes and study protocols, identifying these studies as high risk for selective outcome
reporting [35]. Reporting of harms was similarly suboptimal, with only 55% compliance
observed in the included studies. This finding aligns with previous evaluations in the literature.
Taillefer De Laportaliere et al. (2023) highlighted that the quality of adverse event reporting in
clinical trials evaluating esketamine was low, with inconsistencies in the number of adverse
events reported in journal publications [25]. Furthermore, a meta-analysis on reporting bias in
trials of second-generation antidepressants revealed that serious adverse events (SAEs) were

poorly reported, with over half of the articles failing to address them, and discrepancies between
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FDA reviews and publications often presenting a more favorable drug-placebo comparison

[36].

Adherence to objective items such as the title, funding, and trial registration was notably
consistent across studies, reflecting a strong commitment to transparency in these areas.
Protocol availability, however, was less frequently reported, with compliance observed in only
45% of the studies. In contrast, subjective items within the discussion section, such as the

interpretation of findings and addressing trial limitations, exhibited moderate adherence.

Compared to previous studies, these findings highlight areas of progress and persistent
deficiencies. For instance, the high compliance with outcomes-related items aligns with prior
evaluations of reporting quality in other therapeutic areas. However, the lack of adherence to
allocation concealment mechanisms remains a recurring issue, as noted in prior assessments of

RCTs [37-39].

The univariate analysis explored potential factors associated with CONSORT compliance.
Among the variables examined, the journal impact factor (IF) showed a borderline association
with reporting quality (p=0.08), and an additional analysis revealed a statistically significant
positive correlation between IF and CONSORT compliance (Spearman’s p=0.756, p=0.007).
In contrast, no meaningful associations were observed for sample size, number of citations, or
number of authors. However, the small number of included studies may have limited the

statistical power of our analysis, potentially hindering the detection of significant relationships.

This study has several limitations that should be acknowledged. First, the number of RCTs
included in the analysis was relatively small, which may have hindered the detection of
statistically significant associations in certain analyses. Furthermore, the inclusion criteria were
restricted to studies published in English, potentially omitting relevant research published in

other languages.

The fact that all the analyzed studies were funded by the same pharmaceutical company raises
concerns about potential bias in reporting and framing of results. Previous studies have
demonstrated that industry-funded trials are more likely to report favorable outcomes compared
to those funded by independent sources [40]. While this does not inherently undermine the
validity of the findings, it highlights the need for further research from independent sources to

confirm the reported outcomes.

Furthermore, the researcher conducting the evaluation was not blinded to author and journal

information, which could introduce subjectivity into the assessment process. Although every

12
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effort was made to apply the CONSORT checklist objectively, this lack of blinding might

influence the interpretation of certain items.

Finally, the CONSORT items were assessed as equally weighted, despite some—such as
randomization, blinding, and the inclusion of a flow diagram—being of greater importance in
ensuring methodological rigor and transparency. This approach may limit the nuanced

understanding of reporting quality across studies.

Adherence to the CONSORT statement plays a pivotal role in enhancing the transparency,
reliability, and interpretability of randomized controlled trials. By standardizing the reporting
of essential methodological and outcome-related details, the CONSORT guidelines enable a
more accurate assessment of trial quality and support evidence-based medical decision-making.
Encouraging adherence to these guidelines is essential not only for researchers, to ensure the
clarity and rigor of their work, but also for editors, to uphold standards of transparency and
reliability during the publication process, and for readers, to facilitate critical appraisal and

informed application of study findings.

Conclusion

To our knowledge, this study is the first to evaluate the reporting quality of RCTs for intranasal
esketamine in patients with depression using the CONSORT 2010 guidelines. While overall compliance
was moderate, significant areas for improvement remain, particularly regarding randomization and
blinding. Strengthening adherence to CONSORT standards is essential for improving the reliability of

trial findings and advancing clinical research in this field.

Funding This research did not receive any specific grant from funding agencies in the public, commercial,

or not-for-profit sectors.
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and stopping guidelines
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Table 3.

Univariate analysis of possible determinants of reporting quality

Parameter OR 95% CI P value
IF of journal (>5.2 = median) 13.45 0.601-1160.387 0.08
Sample Size (2227 = median) 2.70 0.155-63.776 0.57
Citations (=184 = median) 2.70 0.155-65.776 0.57
Number of authors (>11 = median) 1.45 0.082-30.80 1.00
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Figure 2.
Distribution of the Total CONSORT scores of the 11 items
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Figure 4.

Correlation (scatter-plot) between reporting quality and Impact Factor (IF)
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