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Abstract 

Background Leptospirosis is a zoonotic bacterial infection occurring worldwide. It is of particular public health con-
cern due to its global distribution, epidemic potential and high mortality without appropriate treatment. The method 
for the management of leptospirosis, particularly in severe disease, is clouded by methodological inconsistency 
and a lack of standardized outcome measures.

The study this protocol details aims to develop a core outcome set (COS) for leptospirosis research. A COS is a set 
of outcomes with international consensus as a minimum for reporting in future studies focusing on leptospiro-
sis. Establishing a COS will contribute to harmonizing Leptospirosis treatment research and will be instrumental 
in constructing a high-quality evidence base to feed into a planned future rigorous international clinical trial 
on leptospirosis.

Methods The COS-LEP study will employ a COS development methodology standardized by the COMET initiative 
framework. This includes (1) a systematic review of available quantitative and qualitative literature reporting thera-
peutic response and safety outcomes and measures; (2) focused interviews with healthcare professional and people 
treated for leptospirosis exploring outcomes of interests using qualitative methodology; (3) narrowing the choice 
of outcomes by international consensus using a Delphi survey process; and (4) undertaking a hybrid consensus meet-
ing with key stakeholders to build the final COS.

Discussion This protocol describes the method to develop the first core outcome set for use in human leptospirosis 
studies. This will not only be a key feature in the design of a future definitive randomized controlled trial, but also pro-
vide a structure for clinicians and researchers collecting treatment cohort data in the various settings where leptospi-
rosis is a public health issue.
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Introduction
Leptospirosis is a zoonotic bacterial infection occurring 
worldwide caused by Leptospira interrogans. There are 
an estimated 1.03 million cases and 58,900 deaths due 
to Leptospirosis worldwide per year [1] Although spo-
radically reported in high-income countries, low- and 
middle-income countries bear a high burden of cases—
particularly in the South East Asian, Pacific, and Central 
and South American geographical areas. More frequent 
climate catastrophes, poor infrastructure and social dep-
rivation in these areas often precipitate outbreaks and 
epidemics [1].

The diagnosis of leptospirosis is difficult. Clinical mani-
festations vary from mild to severe disease requiring 
hospitalization and organ-supported care. Early mani-
festations are of an acute febrile illness (mimicking the 
presentation of various systemic infections in the tropics) 
with 10% of infected patients developing severe disease, 
including manifestations of hepato-renal failure and pul-
monary haemorrhage requiring intensive hospital care 
[2].

The evidence for the management of leptospirosis par-
ticularly in severe disease is limited by methodological 
inconsistency and a lack of established outcome meas-
ures to characterize disease and evaluate treatments. 
A 2012 Cochrane review of antimicrobial treatment 
included seven randomized trials spanning 1988–2007. 
The outcome measures used varied from mortality, 
length of hospital stay, urinary culture clearance, resolu-
tion of biochemical changes, and defervescence (i.e. reso-
lution of fever). Despite four trials including individuals 
with severe disease, no definitions of severity were pro-
vided. Duration of symptoms varied at presentation in 
each study. The review concluded there was insufficient 
evidence to advocate for, or against, the use of antimicro-
bials due to poor methodological quality or underpow-
ered studies [3].

Similarly, when considering immunosuppressive thera-
pies for severe leptospirosis disease, the last systematic 
review conducted in 2014 concluded there was insuffi-
cient data to establish efficacy [4]. Outcomes measures 
varied for these studies and included death, duration of 
ventilation, and duration of bleeding.

The establishment of core outcome sets (COS) to 
define outcomes to be used in a clinical trial is increas-
ingly important to improve relevance of trials to health 
service users and policy makers [5]. This is particularly 
vital for research activities involving neglected diseases, 
as the availability of fewer trials means that robust meth-
ods must be established to ensure reliable comparabil-
ity between available trial results in a consistent manner 
[6]. To date there have been no COS established spe-
cifically for the clinical management of leptospirosis. 

Standardization of measures would add consistency and 
lead to harmonization of leptospirosis therapeutic trials, 
thereby reducing waste in production and reporting of 
research. Furthermore, there are currently no established 
primary efficacy or safety outcomes for a definitive clini-
cal trial of leptospirosis treatments, a significant contrib-
uting factor to current inconclusive systematic reviews 
regarding treatment and which represents a neglected 
research area.

The aim of this study protocol is to describe a study 
framework that will define the minimum agreed upon set 
of outcomes for any clinical therapeutic trial in human 
leptospirosis.

Methods
Scope
To develop the COS-LEP protocol guidance set out by 
the Core Outcome Measures in Effectiveness Trials 
(COMET) initiative, and further specified by the Core 
Outcome Set-Standardised Protocol Items (COS-STAP) 
statement, were followed [7, 8]. These provide stand-
ardised frameworks for the development of a COS. The 
COMET database (available at https:// www. comet- initi 
ative. org/ Studi es) was searched for any pre-existing 
COS protocols for leptospirosis. When it was confirmed 
that there were none, this protocol was then registered 
(https:// www. comet initi ative. org/ Studi es/ Detai ls/ 2536) 
with a project start date of June 2023 and an end date of 
October 2025.

The population that will be targeted in this COS study 
are any individuals working in healthcare who regularly 
look after patients diagnosed with leptospirosis disease, 
researchers and policymakers involved in leptospirosis 
research, and individuals or groups representing individ-
uals who are at risk of or who have been diagnosed with 
leptospirosis disease.

The project will be carried out in five distinct phases, 
summarized in Fig. 1. The combined Phase 1 and 2 will 
consist of undertaking a systematic review of the litera-
ture for reported outcomes from quantitative and quali-
tative studies on the management of leptospirosis. In 
Phase 3, focused interviews to explore further outcomes 
of interest will be undertaken with healthcare provid-
ers and people at risk of leptospirosis infection. Phase 
4 will consist of a multi-round Delphi survey process to 
begin constructing consensus around the outcome set. 
And Phase 5 will finalize the process with a consensus 
meeting.

The reporting recommendations of the Standard Pro-
tocol Items: Recommendations for Interventional Trial 
statement (SPIRIT) were used to guide the design of this 
protocol.[9] The SPIRIT checklist is provided as a supple-
mentary document (Supplementary 1).

https://www.comet-initiative.org/Studies
https://www.comet-initiative.org/Studies
https://www.cometinitiative.org/Studies/Details/2536
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Phase 1 and 2
Phase 1 and 2 will establish existing knowledge about 
outcomes and methodology used in previous quanti-
tative and qualitative studies looking at the treatment 
of human leptospirosis. To explore outcomes, a sys-
tematic review of outcomes from previously published 

quantitative and qualitative studies will be undertaken. 
The protocol for this systematic review has already 
been registered with the PROSPERO system in detail 
(PROSPERO ID CRD42023397461). In addition, sys-
tematic Cochrane Library reviews will be completed 
exploring methodology of all known clinical trials for 

Fig. 1 Summary of COS-LEP study
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human leptospirosis treatment, and determine efficacy 
and safety outcomes reported to date for evaluations of 
therapeutic interventions.[10–12] The output from all 
of these initiatives will provide the basis for options to 
put forward at later agreement stages.

Study selection
The following databases will be included in the search: 
the Cochrane Database of Systematic Reviews, Cochrane 
Central Register of Controlled Trials, MEDLINE, 
EMBASE, LILACS, Web of Science Core Collection, 
Clinicaltrials.gov, and OpenSIGLE. The latter will be par-
ticularly important for the identification of grey literature 
sources. In each identified study, forward and backward 
reference searching will be used to identify further rel-
evant publications.

Any study focusing on human leptospirosis will be 
included, across all age groups in a global distribution. 
Non peer-reviewed studies, most likely grey literature 
sources, may be considered. We will assess studies in 
batches chronologically by descending years in 5-year 
frames, until we achieve saturation in outcome types.

Full manuscripts will be prioritized, but abstract-only 
publications may be considered particularly if the full 
publication is unable to be obtained from the publisher 
or manuscript author. The search will not be initially lim-
ited by language, but studies may be excluded depend-
ing on which languages reviewing authors are able to 
speak. We will report the results of our literature search 
in line with the Preferred Reporting Items for System-
atic reviews and Meta-Analyses Statement for Reporting 
Literature Searches in Systematic Reviews (PRISMA-S) 
checklist [13].

Data extraction
Studies will be screened using the Covidence systematic 
review software (https:// www. covid ence. org/). Title and 
abstract review, followed by full text review, will be per-
formed by two reviewers. A third reviewer will be con-
sulted if there is a disagreement between the first two 
reviewers that cannot be resolved through discussion.

Data will be collected on the following;

(1) Study design and sample size
(2) Study population—demographics, location
(3) Intervention
(4) Outcomes
(5) Outcome measurements instruments and/or defi-

nitions provided by the authors for each outcome
(6) Study conclusions

Quality assessment
The primary author will assess the quality of included 
studies in accordance to the QualSyst tool [14]. Risk of 
bias in outcome reporting will be assessed according to 
the Outcome Reporting Bias in Trials (ORBIT) study 
classification system, and the ultimate goal will be to pro-
vide context to outcome measures rather than a basis for 
study exclusion [15].

Data analysis
Data describing study design, population, treatments, and 
outcome measures will be summarized with descriptive 
statistics. Data on outcome will be extracted verbatim. 
These will then be grouped based on terminology into 
group names, and then further grouped into domains 
[8]. With respect to outcomes, as names and domains 
are dependent on the outcomes identified, these will not 
be defined a priori. A narrative synthesis of the included 
studies will be performed focused on the types of data 
collected defined above. The identified groupings will be 
mapped to the outcome taxonomy framework proposed 
by the COMET Initiative [8, 16]. Subgroup analysis will 
be considered if there are defined populations targeted by 
a particular outcome.

Phase 2 specific considerations
COMET handbook guidelines recommend the system-
atic review and identification of studies that specifically 
explore outcomes important to health service users [8]. 
These may either be in the form of previously published 
Patient-Reported Outcome Measures (PROMs) or stud-
ies employing qualitative methodology.

It is not expected that a significant number of quali-
tative studies exploring treatment outcomes or stud-
ies establishing PROMs for leptospirosis have been 
previously published. If identified, a similar study selec-
tion and appraisal process as described in Phase 1 will 
be employed, focused on studies with a qualitative or 
mixed-methods design (where qualitative data collec-
tion and analysis methods were employed). With regard 
to data extraction, previously published methodology for 
extracting and analysing outcomes from studies report-
ing PROMs [17] and qualitative literature [18–21] will 
be used. Concepts and themes from excerpts will be cat-
egorized and tabulated to obtain frequency information. 
Categories will be mapped against the proposed COMET 
taxonomy, and if multiple domains are appropriate then 
two domains will be chosen as per guidance and prece-
dence [8, 19].

https://www.covidence.org/
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Phase 3
Central to the COS-STAP statement is the definition 
of stakeholder groups who will be involved in the COS 
development process including how individuals will be 
identified, and the nature of their involvement [7]. This is 
particularly important as it is expected that identification 
of PROMs through the systematic review of qualitative 
literature may not yield many results.

Therefore, Phase 3 will involve exploring outcomes of 
interest with healthcare providers and end-users directly 
affected by leptospirosis, to identify outcomes important 
to these groups, through the use of qualitative methods. 
This will, in addition, identify target population groups, 
explore acceptability of therapeutic interventions, and 
assess feasibility of conducting trial activities.

Participants recruitment and sample size
Participant identification and recruitment will be done 
from collaborative institutional sites in the COS-LEP 
network. The institutions in the network are secondary/
tertiary hospitals primarily found in areas endemic for 
leptospirosis—the Philippines, Malaysia, Vietnam, New 
Caledonia, and Brazil. This may extend to other institu-
tional sites in the same or different countries during the 
COS study (with appropriate local ethics agreements 
obtained prior to any enrolment activities).

Participants who are healthcare providers that man-
age patients with leptospirosis will be identified and 
approached for recruitment. Additionally those at risk 
of leptospirosis, or who have made contact with health-
care services and for whom leptospirosis is included 
in the differential diagnosis, will also be identified and 
approached for recruitment. They will be provided with a 
patient information leaflet, as well as a verbal description 
of the study and its intention. After a 24-h consideration 
period, they will be approached again and consented for 
enrolment.

Purposive sampling will be employed. Sample size cal-
culations are a point of contention in qualitative studies, 
but methodological literature recommends that the rea-
soning behind any calculation be made transparent [22]. 
A report on current COS methodological guidance states 
that the focus of the qualitative component in COS stud-
ies is not on quantification of incidence by sampling, but 
on collecting rich data that will allow in-depth explora-
tion [23]. Data collection will normally continue until a 
point of diminishing returns is achieved. The Core Out-
come Development for Carriers Screening (CODECS) 
study achieved theoretical sufficiency with 15 partici-
pants across five countries [24]. The Core outcome Set for 
Physiotherapy trials in adults with BronchiEctasis (COS-
PHyBE) study achieved a data saturation with 18 par-
ticipants across four countries [25]. Both the CODECS 

and COS-PHyBE studies recruited participants from 
various countries, conducted semi-structured individual 
interviews, and were able to obtain sufficient data with 
their sample sizes to explore their participant’s perspec-
tives in detail. The COS-LEP study will employ a similar 
approach, recruiting participants from international sites 
where collaborative institutional research is currently 
ongoing. Based on the sampling for the CODECS and 
COS-PHyBE studies, we will aim to recruit at least 6 par-
ticipants from each of our participating sites. This may 
be revised should further sites be identified. The overall 
aim will be to achieve theoretical sufficiency, defined as 
a point when a researcher has achieved sufficient or ade-
quate depth of understanding to build a theory [22, 26].

Data collection
Semi-structured interviews will be conducted. These 
will either be in person or remote/via teleconferencing 
means, the latter which now has a growing body of evi-
dence supporting its use in qualitative methodology [27]. 
For those wishing to participate, but have limited fluency 
in English, attempts will be made to provide an inter-
preter subject to availability of personnel and/or funding. 
A very broad topic guide will be used, which will include 
direct exploration of outcomes and outcome measures, 
but the interview will be guided primarily by participants. 
Interviews will be audio recorded, and then anonymized 
and transcribed using the NVivo software (QRS Interna-
tional). Once all transcriptions are complete, interview 
recordings will be securely destroyed.

Data analysis
Thematic analysis will be employed to summarize tran-
scripts [28]. Sections in the transcripts involving out-
comes will be coded, subsequent codes collated into 
potential themes, themes revised and then defined. The 
generated themes will then be mapped against the out-
come taxonomy proposed by the COMET Initiative, 
although consideration will be made to include if there is 
no adequate classification. Common themes in the clas-
sifications will be identified and outcome definitions that 
closely approximate each other will be removed.

Phase 4
The next stage of the COS development process will 
obtain a broad consensus on the proposed set of core 
outcomes identified in Phase 1–3. The recommended 
methodology to accomplish this is the Delphi technique 
targeted at experts and other stakeholders through the 
use an evolving questionnaire and multiple rounds of 
consensus surveys [8].
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Participant recruitment and sample size
The stakeholders of interest for participation in sur-
veys are patients (those who experienced leptospirosis 
disease), infectious diseases healthcare professionals 
(including medical microbiologist), non-infectious dis-
eases healthcare professionals (including nephrology, 
pulmonology, intensive care, family medicine or other 
specialties), allied global health researchers (including 
epidemiologists, trialists, statisticians, and One Health 
practitioners), and policymakers (both governmental and 
non-governmental). As many stakeholders as possible in 
a worldwide geographic spread will be included. Guid-
ance on total number of stakeholders to be included is 
not based on statistical power but a pragmatic choice [8]. 
We will seek to include sufficient participants per group 
to achieve good representation, but which will still allow 
for a consensus within group to be achieved.

Stakeholders will be approached for recruitment using 
several communication avenues both in-person and vir-
tual. Participation in surveys will be advertised to patients 
by direct means (at collaborative sites and those identi-
fied during Phase 3), dissemination through hospital 
communications at collaborative sites, through a project-
specific website, and through social media. Research-
ers active in human leptospirosis will be identified from 
studies collated in Phase 1–2 of the COS process. Health-
care professionals of any specialities will be identified 
by direct means at collaborative sites and through vari-
ous professional networks of research teams. Policymak-
ers will be identified through recommendation, existing 
national/international leptospirosis guidance, and from 
committee membership or involvement on various inter-
national leptospirosis societies. All participants will be 
requested to disseminate information through their vari-
ous networks in order to increase uptake.

Potential participants expressing interesting in taking 
part in the survey will be directed to a study page pro-
vided by the Qualtrics platform that will provide study 
information in lay terms with full definition of medical 
terminology if used. Basic information such as demo-
graphics and suitability to participate will be assessed if 
potential participants wish to proceed. If these are met, 
then they will be able to proceed to the Delphi survey, 
with consent being gained electronically before under-
taking the questionnaire.

Data collection
The COMET Initiative has offered guidance that at least 
two survey rounds take place in order to incorporate 
feedback [8]. The minimum number of rounds for this 
study will be two but will be extended if further consen-
sus is required. The survey will be built using the Qual-
trics survey software (https:// www. qualt rics. com) with a 

focus on lay language minimizing medical jargon (or with 
definitions included). We will attempt to engage with 
patients/members of the public identified from previous 
Phases of the COS-LEP study to develop and trial this 
lay terminology. Translations into other languages for 
particular groups will be explored depending on the par-
ticipant groups included. Trials of the survey will be run 
amongst the study group and colleagues, and feedback 
incorporated back into the survey design.

The COMET initiative suggests the use of the 9-point 
Likert scale where outcomes are graded in accordance to 
their level of importance, which is also the recommended 
framework by the Grading of Recommendations Assess-
ment, Development and Evaluation (GRADE) Working 
Group [8, 29]. This uses a scale between 1 and 9, with 
number 1–3 defined as outcome of limited importance, 
4–6 outcome of importance but not critical, and 7–9 
meaning critical outcome. There will be an additional 
grade of “Unable to score” should participants feel they 
do not have the level of expertise to score a certain out-
come [8]. The order of outcomes to be scored might 
introduce a bias, and so outcomes order will be rand-
omized as used in other COS studies [19]. Space will be 
provided at the point of rating each outcome and at the 
end of the questionnaire for participants to list additional 
outcomes not considered or to provide feedback on the 
list of outcomes. These will be reviewed between rounds 
by the study group and select patient representatives to 
determine classification within COMET taxonomy, how 
different the proposed outcome is from the existing listed 
outcome, and ultimately whether appropriate for inclu-
sion in next round.

There is wide variability in definition of whether indi-
vidual outcomes meet a consensus for inclusion or exclu-
sion of subsequent surveys, or at the end of the study. 
The COMET handbook does not provide a clear frame-
work, but suggests more inclusive criteria be used in sub-
sequent survey rounds should items be excluded in the 
intervening period [8]. Relevant results from the first sur-
vey round will be presented to participants in the second 
round, presented graphically and by stakeholder group. 
This will enable participants to compare their prior 
scores within their stakeholder group and with other 
groups in the survey process. This study will adopt crite-
ria used in previous COS studies, with less stringent cri-
teria in earlier rounds [19, 30–32]. Common in all rounds 
will be (1) the definition of consensus for exclusion from 
next round, which is any outcome with ≥ 70% of all par-
ticipants rated 1–3 (not important) for an outcome in any 
round; (2) any score not meeting inclusion or exclusion 
criteria will defined as no consensus; and (3) A partici-
pant’s score will be included for analysis if they complete 
70% or more of outcomes.

https://www.qualtrics.com
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• Round 1. Inclusion in next round/phase of study—
any outcome rated 7–9 (critical outcome) by > 50% of 
any participant and 1–3 (limited importance) by no 
more than 15% of any single stakeholder group.

• Round 2. Inclusion in next round/phase of study—
any outcome rated 7–9 (critical outcome) by > 70% of 
any participant, and 1–3 (limited importance) by no 
more than 15% of any single stakeholder group.

One further round of surveys may be implemented 
after careful consideration by the COS-LEP steering 
group under the following circumstances: if there are 
additional outcomes recommended by survey partici-
pants which have not been included, and if the list of 
outcomes remain too wide in scope as determined by 
the COS-LEP steering group. The Round 3 inclusion 
definition to take forward to a consensus meeting would 
remain as for Round 2 in order to maintain a stringent 
criteria. When deciding whether to proceed with a third 
round, the steering committee will consider any limita-
tions in time or further burden on participants for enter-
ing a third Delphi round [8].

Addressing attrition
There is a risk of non-response by participants at all 
stages of the Delphi process, likely made greater by the 
international scope of the study. In order to decrease rate 
of non-responses, surveys will be kept open for 4 weeks 
and up to three reminder e-mails per round will be sent 
to participants with incomplete surveys. Details of cur-
rent response rate and reminders of survey closing dates 
will be included in each message. If response rates remain 
low, consideration will be made for additional measures 
to increase this with consideration to time and funding. 
We will aim for 80% response per stakeholder group.

Data analysis
The distribution of outcomes for inclusion moving for-
ward and degree of consensus will be summarized at the 
end of each round [8]. Means and medians for each out-
come will be calculated. The change of scores between 
rounds will be assessed by change in percentage, reduc-
tion in spread of scores by comparing standard devia-
tions, and reductions in interquartile range [8]. Metrics 
will be reported for all participants, and inter-group 
between stakeholders.

Phase 5
The final phase of the COS development process will 
involve a consensus meeting where representatives of 
the various stakeholder groups can convene to discuss 
the results of the survey and decide on a final core set. 

Although we will aim for an in-person meeting, given the 
international scope of this study and the distribution of 
the stakeholder group, we may explore the possibility of 
conducting a hybrid approach of virtual and in-person 
meeting. If using a hybrid meeting approach, we will use 
guidance published by the COMET Initiative [33].

Participant recruitment and sample size
Building on the standard proposed by the CODECS 
study, we will aim to recruit at least 20 participants. This 
includes at least 4 from each stakeholder group to allow 
consensus to be achieved based on our revised consen-
sus criteria. Participants will be purposively selected for 
inclusion in a minimum of one consensus meeting [19]. 
We will adjust this number depending on interest and the 
practicalities/logistics of attending an in-person meeting. 
Although any participant may be included, to provide 
transparency in selection, the final Delphi survey round 
will include a query of whether a participant is able to 
attend the consensus meeting. Consideration will also 
be made to include participants who did not respond or 
dropped out during the Delphi survey. We will explore 
the possibility of using break-out groups depending on 
total group size and availability of facilitators who can be 
trained to moderate as used in other COS development 
studies [34].

The final number of participants and number of meet-
ings will be a pragmatic decision based on expressed 
interest in participation, feasibility of joining a meeting, 
and ensuring representative input from all participants.

Data collection
The consensus meeting will consist of an introduction 
of the aims of the COS-LEP study, a summary of Phase 
1–4 activities and results, the discussions of the final set 
of outcomes, and a final vote on outcomes. The meeting 
will be recorded and take place over 2–3 h, but may be 
longer or divided into sessions depending on the num-
ber of participants, availability, and number of outcomes. 
Outcomes to be discussed will primarily be those that 
were selected in the Phase 4 Delphi survey, but outcomes 
which were excluded may be re-introduced and discussed 
again depending on participant interest.

Within each stakeholder group, > 70% votes for either 
direct inclusion or exclusion of outcomes will be consid-
ered consensus. If there are issues with total number of 
participants or a limited number of stakeholder groups 
attending, we may consider using a threshold of > 70% 
across the entire group. These criteria have been pro-
posed by the COMET Initiative as well as other COS 
developers such as the Outcome Measures in Rheuma-
tology (OMERACT) group [8, 35, 36]. Results will be pre-
sented after voting, and reported by stakeholder group 
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as well as across the entire group. Outcomes which are 
excluded or which do not meet the criteria of consensus 
can be reviewed by participants where there is opportu-
nity to discuss any reason to disagree with these results. 
Should the number of included outcomes be large, a 
method to classify these following previous examples 
such as composite or tiered outcomes will be discussed 
in group [36, 37]. Construction of the final outcome set 
will also include an agreement on outcome measure-
ment definitions [8]. The meeting will be transcribed and 
analysed using thematic analysis to explore participant’s 
perspectives on the agreed core outcomes, barriers to 
implementing, and any recommendation or suggestions 
for proceeding [34]. The outcome of Phase 5 will be the 
final core outcome set.

Dissemination of results
The complete results of the COS study will be reported 
in international peer-reviewed open-access journals, 
international and national scientific and policymaking 
meetings, shared to clinical trial registries, and directly 
through all study group and participant networks. All 
study reports will follow reporting standards defined in 
the COS-STAR statement [5].

Discussion
The COS-LEP study protocol describes the establishment 
of a COS for human interventional trials in leptospiro-
sis disease. As highlighted earlier, the clinical manage-
ment of leptospirosis is complicated by inconsistent trial 
methodology in published studies to date. To the authors’ 
knowledge, this is the first COS developed for leptospiro-
sis trials, and can serve as a template should such stand-
ards be required in the field of animal health.

This COS will ensure that a minimum set of outcomes 
are included in any human leptospirosis trial. The use of 
these outcomes will have been agreed upon by an inter-
national group of healthcare professionals, policymakers, 
and patients. In this manner, the methodology of future 
trials can be harmonized and allow for easier and more 
meaningful comparison of results, particularly if under-
taking meta-analysis. It will also be of benefit to the inter-
national treatment centres that manage leptospirosis 
cases and wish to record harmonized patient data.

Trial status
This protocol version number is v12.0 (dated 
20/11/2024). Systematic reviews quantitative and qualita-
tive literature are in progress. Development of core out-
come set is ongoing.
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