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Abstract 

Introduction

Cutaneous leishmaniasis (CL) remains a major public health challenge, 
especially in endemic regions like Ethiopia, where an estimated 40,000 
new cases occur annually. Effective treatment evaluation for CL relies 
on consistent clinical assessments, yet variability in lesion descriptions 
can complicate reliable outcome measures.

Methods

We conducted an inter-reliability study of clinicians’ evaluations of CL 
lesion morphology and size at ALERT Hospital, Addis Ababa. Twelve 
clinicians independently examined 12 patients with parasitologically 
confirmed CL, each clinician assessing lesion morphology, size, and 
severity.
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Results

We found high consistency in reporting major morphological 
categories (e.g., plaques) but significant variability in secondary 
features like dyspigmentation and scale, as well as mucosal 
involvement. Lesion size measurements showed limited variability, 
suggesting its reliability as a potential measure for future clinical 
trials. Disparities in severity assessments highlight the need for a 
standardized scoring system in CL.

Discussion

Our findings underscore the importance of training for consistent, 
high-quality clinical evaluations of CL and suggests that lesion size 
could be a reproducible outcome measure in treatment efficacy trials.

Plain Language Summary  
Cutaneous leishmaniasis is a significant public health issue in Ethiopia, 
with around 40,000 new cases each year. The disease can cause a 
wide variety of different types of skin lesions which can complicate 
diagnosis and assessment. Conducting reliable treatment evaluation 
requires consistent assessment of cutaneous leishmaniasis lesions, 
especially in clinical trials.  
 
We conducted a prospective study at ALERT Hospital in Addis Ababa to 
assess how consistently 12 clinicians, who were all experienced in 
managing patients with cutaneous leishmaniasis, evaluated the 
appearance, size and severity of cutaneous leishmaniasis lesions in 12 
patients.  
 
We found that whilst clinicians were broadly consistent in identifying 
the major features such as the type of lesions they showed more 
significant variability in describing secondary features and severity. 
Lesion size measurements were more consistent, making them a 
promising tool for future clinical trials. The findings highlight the need 
for better training and standardized scoring systems to improve the 
reliability of clinical evaluations in cutaneous leishmaniasis.

Keywords 
cutaneous leishmaniasis

Any reports and responses or comments on the 

article can be found at the end of the article.

NIHR Open Research

 
Page 2 of 14

NIHR Open Research 2025, 5:12 Last updated: 03 JUL 2025



Corresponding author: Michael Marks (Michael.Marks@lshtm.ac.uk)
Author roles: Mohammed AB: Methodology, Writing – Review & Editing; Mohammed FS: Investigation, Methodology, Writing – Review 
& Editing; Zewdu FT: Investigation, Methodology, Writing – Review & Editing; Nigusse SD: Investigation, Methodology, Writing – Review 
& Editing; Lambert S: Conceptualization, Funding Acquisition, Investigation, Methodology, Writing – Review & Editing; Marks M: 
Conceptualization, Data Curation, Formal Analysis, Funding Acquisition, Investigation, Methodology, Writing – Original Draft 
Preparation, Writing – Review & Editing; Walker SL: Conceptualization, Formal Analysis, Funding Acquisition, Investigation, 
Methodology, Writing – Original Draft Preparation; Gadisa E: Conceptualization, Funding Acquisition, Investigation, Methodology, 
Project Administration, Writing – Review & Editing;
Competing interests: No competing interests were disclosed.
Grant information: This project is funded by the National Institute for Health and Care Research (NIHR) under its [‘Research and 
Innovation for Global Health Transformation programme (Grant Reference Number NIHR200125)]. The views expressed are those of the 
author(s) and not necessarily those of the NIHR or the Department of Health and Social Care.   
The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.
Copyright: © 2025 Mohammed AB et al. This is an open access article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
How to cite this article: Mohammed AB, Mohammed FS, Zewdu FT et al. An assessment of interobserver agreement on lesion size, 
morphology and clinical phenotype in cutaneous leishmaniasis caused by Leishmania aethiopica in Ethiopia [version 2; peer 
review: 2 approved] NIHR Open Research 2025, 5:12 https://doi.org/10.3310/nihropenres.13869.2
First published: 18 Feb 2025, 5:12 https://doi.org/10.3310/nihropenres.13869.1 

NIHR Open Research

 
Page 3 of 14

NIHR Open Research 2025, 5:12 Last updated: 03 JUL 2025

mailto:Michael.Marks@lshtm.ac.uk
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3310/nihropenres.13869.2
https://doi.org/10.3310/nihropenres.13869.1


Introduction
Cutaneous leishmaniasis (CL) is the most common form of leish-
maniasis. The disease causes skin lesions on exposed parts of 
the body most commonly at the site of an infected sandfly bite. 
With or without treatment CL lesions can lead to life-long scars 
and result in serious disability or stigma. It is estimated that 
600 000 to 1 million new cases occur worldwide annually with 
40,000 new cases of CL in Ethiopia1. Three Leishmania species 
have been reported in Ethiopia, but the vast majority of cases 
are thought to be due to L aethiopica.

L. aethiopica is associated with a variety of clinical pheno-
types. The most frequent presentation is localized CL (LCL), but 
infection is also associated with mucocutaneous leishmaniasis  
(MCL), and diffuse CL (DCL). LCL usually starts as a papule 
that gradually enlarges forming nodules or plaques. Ulceration 
may occur with L. aethiopica. MCL can occur either via the 
bite of the sand fly at the border of mucosal surfaces or through 
extension from an adjacent cutaneous lesion. It most commonly 
involves the nasal mucosa but the lips and oral mucosa can  
also be involved. DCL is a chronic and progressive disorder 
which starts with papular or nodular lesions which become larger  
and more numerous2.

Despite the large number of affected individuals, studies of 
the clinical manifestations of L. aethiopica, including the 
morphology of the lesions, progression of the disease and 
response to therapy, are limited. A study in North-west Ethiopia 
reported the most common features to be induration, erythema, 
ulceration, and crusting.

The WHO strategic framework for integrated control and man-
agement of “skin-related” NTDs highlighted anti-microbial 
therapy for CL as a research gap and this is particularly the 
case for treatment of L. aethiopica infection3,4. Robust outcome  
measures are required for treatment efficacy studies. Out-
come measures in CL in studies are based on clinical evalua-
tion of individual lesions including re-epithelization in ulcerated 
lesions and flattening in non-ulcerated ones and lesion measure-
ment. In 2018, a proposal for harmonized clinical trial method-
ologies for cutaneous leishmaniasis was published to develop a  
consensus and standardize clinical evaluation as a measure of  
disease response and cure in CL5.

Given the reliance on clinical observations of lesion morphol-
ogy and severity it is therefore essential to evaluate whether 
the clinical evaluation of individual physicians is comparable. 
We therefore conducted a study to assess the inter-rater reli-
ability of clinicians’ assessment of lesion morphology and size  
in individuals affected by CL in Ethiopia. 

Methods
Patient and Public Involvement
Neither patients nor the public were directly involved in the  
design or analysis of the study.

The study was conducted nested within a larger cohort study of 
CL in Ethiopia. As part of this larger study, we conducted an 
inter-observer exercise at ALERT comprehensive specialized  
Hospital, Addis Ababa6.

Examiners were selected from the clinical staff of ALERT  
Hospital and members of the Skin Health Africa Research Pro-
gramme (SHARP) team. We collected information on their 
previous training in skin disease and experience of managing  
CL.

Clinicians at ALERT Hospital identified 12 individuals with a 
parasitologically confirmed diagnosis of CL who were invited 
to participate in the study. A standardized proforma was used 
to capture routine clinical data about each affected individual.  
For individuals with more than one clinical lesion of CL, 
the treating clinician indicated the “index” lesion to be 
assessed in the inter-observer assessment exercise. This 
“index” lesion was the lesion identified by the affected indi-
vidual as the one of greatest concern prior to the start of the 
exercise.

A computer generated latin-square was used to randomize an 
order of evaluation for each observer and affected individual. 
Each observer was assigned a unique letter and each affected  
individual a unique number. To measure inter-observer agree-
ment each observer independently examined all 12 individuals  
with CL once for a period of 5 minutes.

Examiners recorded on a standard data collection sheet their 
assessment of each “index” lesion. Standardized definitions of  
CL developed for our cohort study (Box 1) were used6. For each 
lesion examiners were asked to record morphology, size and the 
presence or absence of clinical features including induration, 
ulceration, crust, hyper/hypopigmentation, scarring and mucosal 
involvement. Examiners measured the largest diameter of the  
lesion using a disposable tape measure. Examiners were asked 
to provide an assessment of the clinical phenotype of CL and 
to classify the disease severity as mild or moderate or severe. 
All data were double entered into an electronic study database  
for analysis.

Box 1. Operational definitions of Cutaneous 
Leishmaniasis (CL).

•   �CL is diagnosed in a person with skin and/or mucosal lesions 
with evidence of Leishmania infection in the affected tissues 
characterised by the presence of Leishmania amastigotes on 
smear microscopy or growth of Leishmania promastigotes in 
culture or the detection of Leishmania DNA by polymerase 
chain reaction.

•   �Localized CL: A confirmed case of leishmaniasis, with 
no mucosal involvement, characterized by ten or fewer 
cutaneous papules and/or nodules and/or plaques with or 
without ulceration involving one body site

          Amendments from Version 1
Minor changes in response to peer reviewers. New Figure 1 
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REVISED

Page 4 of 14

NIHR Open Research 2025, 5:12 Last updated: 03 JUL 2025



As there is no published data on the degree of agreement in 
assessing cases of Cutaneous Leishmaniasis we used a con-
venience sample size based on ensuring we had a range of 
both examiners and patients with clinical differing clinical  
phenotypes. The primary planned analysis was descriptive. We 
report the proportion of affected individuals judged to have 
each feature by the examiners. For lesion size we describe vari-
ability by reporting the median and IQR lesion size reported 
for each index lesion. Findings are reported in line with the  
STROBE guidelines. Analysis was conducted in R version 4.2.1.

Results
Twelve affected individuals agreed to participate in the study. 
Seven were male and five female. The median age was 25 years. 
Based on the treating clinician’s assessment six had been diag-
nosed with LCL, four with MCL and two with pure mucosal 
CL. All twelve individuals were currently receiving inpatient  
treatment with intramuscular sodium stibogluconate. Clinical 
photos of CL lesions are shown in Figure 1.

Twelve examiners took part in the study. Seven of the clini-
cians were male and 5 were female. The median age of examin-
ers was 39. The majority (n = 10, 83%) were clinicians with 
specialist postgraduate training in dermatology and six (50%)  
were accredited dermatologists. (Table 1).

Some clinical features appeared to be more consistently 
reported by examiners than others (Table 2). For lesion mor-
phology all examiners agreed on the presence of plaques in one 
individual, whilst 10 or more examiners agreed on the presence 

of plaques in five. In the remaining individuals with CL either  
eight or nine examiners assessed the lesion to be a plaque. All 
examiners agreed there were no nodular lesions in eight indi-
viduals. For the remaining four affected individuals one to four 
examiners felt there were nodular lesions. There was greater 
variability in reporting of the presence or absence of papules. 
For five individuals all examiners agreed papules were absent 
whereas for seven individuals between one to five examiners  
assessed they were present.

Involvement of the mucosa was reported by all examiners for 
three individuals and by 11 examiners in two others. For three 
individuals with CL all examiners agreed there was no mucosal 
involvement and for a further two individuals only one or  
two examiners assessed the mucosa to be affected. For two 
individuals there was more marked disagreement with seven 
and nine examiners reporting involvement and five and three  
examiners reporting no mucosal involvement.

For lesion features all examiners agreed on the presence of ery-
thema in three individuals and at least 10 examiners agreed 
it was present in a further four. For the remaining individu-
als with CL there was marked variability with between three to  
eight examiners reporting erythema. For five individuals all 
examiners reported the presence of induration and for a fur-
ther four at least 11 examiners felt induration was present. For 

Table 1. Characteristics of individuals conducting the 
examinations.

Median Age (years) 39

Male 7

Years experience 8.3 (SD 6.8)

Clinical specialty

Dermatologist 6

Dermatology Trainee 3

Infectious Diseases 1

MSc in Dermatology 1

GP with Dermatology postgraduate diploma 1

Figure 1. Clinical Photos of patients assessed in the study.

•   �Multi-regional localized CL: A confirmed case of leishmaniasis, 
with no mucosal involvement, characterized by ten or fewer 
cutaneous papules and/or nodules and/or plaques with or 
without ulceration involving two or more body sites

•   �Mucocutaneous leishmaniasis: A confirmed case of 
leishmaniasis characterized by ten or fewer papules and/or 
nodules and/or plaques with or without ulceration involving 
skin and an adjacent mucosal surface

•   �Pure Mucosal leishmaniasis: A confirmed case of 
leishmaniasis characterized by papules and/or nodules and/
or plaques with or without ulceration involving exclusively a 
mucosal surface

•   �Diffuse CL: A confirmed case of leishmaniasis characterized 
by eleven or more papules and/or nodules and/or plaques 
with or without mucosal involvement.

Body sites are classified as:

1. Head and neck

2. Torso - anterior (including genitalia)

3. Torso - posterior (including buttocks)

4. Right upper limb

5. Left upper limb

6. Right lower limb

7. Left lower limb
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the remaining three affected individuals nine examiners felt  
induration was present and three felt it was absent.

For six individuals with CL all examiners agreed that there was 
no evidence of ulceration. For the remaining six patients the 
number of examiners reporting ulceration varied from one to 
nine. For two individuals all 12 examiners agreed that there 
was evidence of crust and for two individuals all examin-
ers agreed crust was absent. For the remaining eight individuals 
with CL the number of examiners reporting crust varied from  
one to eleven.

There were no individuals with CL whom examiners were in 
agreement on the presence or absence of scale but there were 
six where at least 10 examiners agreed scale was present and  
three where at least 10 examiners agreed it was absent.

Finally, all examiners agreed there was no evidence of scar-
ring in four individuals. For the remaining eight between one  
and eleven examiners deemed scarring to be present.

Estimates of the reported maximum lesion diameter were 
broadly consistent across examiners but graphical visualization 
with a modified Bland-Altman plot suggests variation increased  
with the size of the lesion (Figure 2)7.

The majority of observers assessed that two third of patients 
had moderate to severe disease with the remaining affected  
individuals assessed as having mild-moderate disease. There 
were only two individuals with CL in whom there was a 2-grade  
discrepancy in the assessment of severity but there were no 
individuals in whom all examiners assigned the same severity 

score and only one in whom there was more than 80% agree-
ment. Disagreement about mucosal involvement also meant 
that there were only four (33%) individuals with CL where all 
12 examiners and the treating clinicians agreed on the clinical  
phenotype (Table 3).

Discussion
In the first ever study evaluating the inter-observer reliability 
of clinical examination to assess lesion morphology in CL we 
demonstrated considerable variation in the reporting of several 
key clinical features. Reporting of overall lesion morphology  
as plaque, nodule or papule was generally highly consistent 
but the presence or absence of secondary clinical characteristics 
such as dyspigmentation or the presence of scale were more var-
iable. Lesion size is proposed as a key characteristic for assess-
ing treatment outcomes in future trials5. Reassuringly, we showed 
that there was limited variation in the assessed size of lesions 
when measured by multiple independent assessors, although 
there seemed to be evidence that variability was highest for larger 
CL lesions. Overall, these data suggest that lesion size assess-
ment is likely to be a reliable measure in both observational  
and interventional prospective studies.

We found assessment of mucosal involvement to be variable. 
As this has important implications for treatment and 
characterization for clinical trials it may be advisable in some 
cases to ensure clinicians are well trained in assessing for 
mucosal involvement, and in some circumstances obtaining an 
assessment by an ear, nose and throat specialist to allow accu-
rate characterization. There is not yet a standardized definition 
of severity for CL6. In the absence of such a system we found 
little consensus amongst clinicians when assessing individuals 

Figure 2. Bland-Altman plot showing variation in assessment of lesion size.
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Table 3. Clinical Phenotype and Severity as judged by the examiners.

Patient Treating 
Clinician 
Phenotype

Phenotype Assessment Severity Assessment

DCL LCL MCL Pure 
Mucosal

Mild Moderate Severe

1 LCL 0 12 0 0 0 8 4

2 LCL 0 5 7 0 1 7 4

3 Pure Mucosal 0 0 5 7 0 5 7

4 MCL 0 2 10 0 0 7 5

5 MCL 0 2 10 0 0 2 10

6 MCL 0 0 12 0 0 3 9

7 LCL 1 9 2 0 0 5 7

8 LCL 0 12 0 0 7 4 1

9 LCL 0 11 1 0 5 6 1

10 Pure Mucosal 0 0 10 2 6 3 3

11 LCL 0 12 0 0 9 3 0

12 MCL 0 3 9 0 1 4 7

with CL which poses challenges in reliable reporting of their 
characteristics in both observational and interventional stud-
ies. Development of a validated severity score should be 
considered to help standardize practice.

Inter-observer variability is well recognized in clinical assess-
ment particularly when assessing subjective features of disease. 
Similar to our findings, previous studies in other NTDs have 
shown that the degree of reliability may vary for different clini-
cal features within a given disease. For example, diagnosis of  
scabies by healthcare workers has been shown to vary mark-
edly depending on the severity of the infestation8,9. Similarly for  
leprosy studies have shown marked differences in inter-observer 
reliability in determining the presence or absence of nerve thick-
ening or in the reliability of different methods of assessing  
sensory loss within skin lesions10.

The new WHO roadmap for NTDs focuses on strengthening 
responses to skin-NTDs3. Achieving this will require consider-
able investment in training of healthcare workers in the diag-
nosis and management of a range of skin diseases including  
CL. Given the degree of variability between expert examiners 
in this study our data suggest such efforts will require consid-
erable effort to ensure high-quality, reliable and reproducible  
clinical diagnosis and assessment of clinical healing parameters.

Our study has limitations. Firstly, all affected individuals were 
inpatients receiving care for CL at a referral centre. This is 
likely to have resulted in selection of individuals with more  
severe disease than might be seen elsewhere. Similarly, all indi-
viduals were receiving treatment and therefore their lesions 
might differ from untreated ones. Whilst this might affect lesion 
morphology, we believe it is unlikely to have affected our assess-
ment of inter-examiner reliability. In addition, we assessed inter-
observer reliability at only a single time point for each patient. 

Future studies evaluating inter-observer agreement at differ-
ent stages of patients treatment would be particularly valuable. 
Whilst all clinicians had experience of caring for patients with 
CL we did not have data on what specific training individu-
als had received and how this may have impacted their assess-
ment of lesion morphology. Developing standardized training 
for CL assessment would be a valuable step in improving the 
variability we observed in this study. The generalizability of our 
findings to regions of the world where other Leishmania species 
are endemic is unclear, particularly in settings where ulcerated 
lesions may be more common.

Assessment of inter-examiner reliability for multiple examin-
ers is challenging. Conventionally kappa-scores are calculated to  
compare the performance of an examiner against a reference-
standard. Multi-examiner weighted kappa scores have been 
developed to extend this approach to situations broadly analo-
gous to our study design. However, both conventional and 
multi-examiner kappa scores have weaknesses11. Disagree-
ments limited to a small number of individuals being examined 
can have an outsize impact on kappa scores even when there is  
near universal consensus on the majority individuals. We there-
fore opted to only present descriptive statistics. Finally, our 
study focuses on the assessment of individuals with known CL 
by experts. Further studies are needed to assess the performance 
of other cadres of healthcare workers in the initial evaluation  
of individuals with suspected CL.

Trials of novel and improved therapeutics for CL are urgently 
needed. To provide comprehensive data on efficacy such trials 
will need to combine reliable and reproducible parasitological,  
clinical and patient reported outcome measures. Measurement of 
lesion size is likely to be a critical component of such measures, 
and our data are reassuring that this can be reliably measured 
by multiple independent assessors. More work is needed to 
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identify and improve assessment of other clinical features  
in order to develop robust trial outcome measures for CL.
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The authors have addressed the aspects raised in the first cycle of reviews. 
The manuscript is clear and concise and represents an important contribution to progressing the 
process of standardisation of assessment of leishmaniasis which will be vital in future trials of 
treatment.
 
Competing Interests: No competing interests were disclosed.

Reviewer Expertise: I am a dermatologist with research experience in skin neglected tropical 
diseases.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 02 June 2025

https://doi.org/10.3310/nihropenres.15196.r35637

© 2025 Gómez M. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Maria Adelaida Gómez  
Centro Internacional de Entrenamiento e Investigaciones Medicas, Cali, Colombia 

I have read the revised version and I think it covers the comments I made, and thus consider the 
manuscript acceptable for publication. The only one thing that came to mind is to ask if the 
authors received consent from the patients to include their full face picture in the publication? If 

NIHR Open Research

 
Page 10 of 14

NIHR Open Research 2025, 5:12 Last updated: 03 JUL 2025

https://doi.org/10.3310/nihropenres.15196.r35636
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-6561-8731
https://doi.org/10.3310/nihropenres.15196.r35637
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


not, they need to have just the lesion, not the full face, so that patients can not be identified.
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Major comments:
It is not clear at what time over the course of disease and treatment were the patients 
evaluated. In the discussion section one could infer patients were undergoing treatment, 
but it was not stated at what moment over the course of treatment were the patients 
evaluated. This leads me to question the relationship between the need (assessment of 
clinical cure) and the evaluation time point. Why was the study conducted on a single time 
point, instead of evaluating the disease progression over the course of treatment, for 
example?

1. 

For a study like this, images of lesions illustrating the characteristics that were more 
consistently identified vs. those that were not are necessary. This could also serve as a tool 
for reference to other clinicians experiencing similar difficulties in clinical assessment of CL 
(especially non-ulcerated lesions).

2. 

In the discussion the authors mention “There is not yet a standardized definition of severity 
for CL”.  WHO and PAHO have generated guidelines that allow characterization of 
complicated vs. uncomplicated CL, based on number of lesions, lesion size, anatomical site 
of lesions, among others. This classification is the basis for selection of local vs. systemic 
treatments. This can be used as a baseline for definition of severity.

3. 
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Minor comments

I suggest caution with the statement of lesions developing at the site of sandfly bite, as this 
is not always the case (“The disease causes skin lesions on exposed parts of the body at the 
site of an infected sandfly bite”)

1. 

First paragraph of results section “mucosal CL”. In the box the classifications are either 
mucocutaneous or mucosal leishmaniasis. In this case, what are the authors referring to? 
MCL or CL? Also table 2 has “Pure mucosal”, please keep consistency in the use of terms.

2. 

What instrument was used for measurement of lesion size? This is relevant as the 
instrument used may introduce bias in the variability, or lack of, in this measurement 
among observers.

3. 
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This manuscript reports a study nested within a larger piece of work that is referenced. It 
describes the  variability in clinical findings between 12 clinicians in assessing 12  known 
cutaneous leishmaniasis cases. The setting is a specialist hospital in Ethiopia with acknowledged 
experience in managing leishmaniasis and hosting the country's flagship dermatology training 
program. The overarching aim of the report is to highlight the need for 
1. standardised reporting structure for cutaneous leishmaniasis to support future studies 
developing or assessing new therapeutic approaches. 
2. Development of a standardised severity score and 
3. Development of  standardised training for clinical assessors involved in future studies to ensure 
consistency.  
Whilst the training and exposure of the majority of the clinicians will be "relevant" it is not 
standardised and it might be worth emphasising in the discussion this fact and including a 
recommendation for ensuring any clinical assessors in cutaneous leishmaniasis studies have 
undertaken specific training on lesion analysis. It might be useful to state if any such training 
exists (eg on the Open WHO platform NTD channel - obviously under migration to WHO academy 
at the moment), is this fit for purpose ie generalisable across the globe, or is there an educational 
gap?  
I assume there is no scope for inclusion of clinical photographs to illustrate the cases and 
phenotype characteristics.  
Specifically small comments: 
Introduction: para 3 you mention a study in North west Ethiopia reporting common features - can 
you reference this? 
 
Methods: 
you mention a standardised proforma - is it worth showing this? 
Results 
 
Is it worth stating that although the clinicians included were experienced you are not able to 
specifically comment on cutaneous leishmaniasis training or else report on how this is covered in 
the local Ethiopian Dermatology Curriculum?  
 
Discussion 
Whilst noting the phenotypes and clinical features being measured, might you consider 
highlighting those most likely to be of clinical relevance in measuring treatment impact? 
Mucosal involvement: whilst you might want to involve ENT in assisting the development of 
training tools to guide clinical assessors as to whether mucosal involvement is present or absent, 
it should be fairly straightforward to clarify with appropriate training. 
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