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Title
Endocrine Manifestations of Kearns–Sayre Syndrome: A Systematic Review of Case Reports on Clinical Features, Diagnostic Approaches, Management Strategies, and Challenges.

Introduction 
Kearns-Sayre Syndrome (KSS) is a rare mitochondrial disorder primarily characterized by progressive ophthalmoplegia, retinal degeneration, heart block, and a variety of systemic manifestations, including endocrine abnormalities. The disease is caused by large deletions in mitochondrial DNA, leading to dysfunction in cellular energy production, especially in tissues with high energy demands, such as the muscles and the heart. The syndrome typically presents in childhood or adolescence, with symptoms progressing slowly over time (Hirano &DiMauro, 2001)

As KSS is a multisystem disorder, endocrine abnormalities are frequently reported in Kearns-Sayre Syndrome, such as hypothyroidism, diabetes mellitus, hypogonadism, and growth hormone deficiency (Boles et al., 2017; Koenig et al., 2021). Patients may also experience other systemic features, such as muscle weakness, hearing loss, and cognitive impairment (Moraes et al., 2004).These abnormalities can contribute substantially to morbidity, complicating the clinical course and requiring multidisciplinary care.
Most available evidence on endocrine manifestations in KSS derives from individual case reports and small case series, given the rarity of the syndrome. Among its systemic manifestations, endocrine dysfunction is increasingly recognized but remains under-characterized. Reported abnormalities include diabetes mellitus, hypothyroidism, hypoparathyroidism, hypogonadism, growth hormone deficiency, adrenal suppression (Boles et al., 2017; Koenig et al., 2021). There has been reported clinical heterogeneity of endocrine dysfunction, as well as variability in diagnostic approaches and treatment strategies applied (Moraes et al., 2004; Lynch et al., 2018). While certain associations—such as the frequent co-occurrence of diabetes mellitus and hypogonadism—have been described, the prevalence, natural history, and long-term outcomes of these endocrine complications remain poorly defined (López-Gallardo et al., 2015).

Rationale 
Although the spectrum of endocrine dysfunction in KSS is recognized, systematic evaluation of the available case-based evidence is lacking. Case reports offer valuable insights into rare and heterogeneous disorders such as KSS, particularly regarding diagnostic challenges, variability in clinical presentation, and individualized management strategies (Boles et al., 2017; Koenig et al., 2021).  A focused synthesis of these reports can clarify the range of endocrine manifestations, identify patterns in diagnostic workup and treatment approaches, and highlight gaps in current knowledge.
This review aims to comprehensively analyze published case reports of KSS with endocrine involvement, with particular attention to clinical features, diagnostic strategies, therapeutic interventions, and challenges in management. The findings will inform clinicians about potential endocrine complications, support earlier recognition and tailored interventions, and identify priorities for future research in this rare mitochondrial disorder.


Aim
To provide a comprehensive synthesis of the endocrine manifestations of Kearns–Sayre Syndrome

Objectives
1. To identify reported endocrine manifestations in patients with Kearns–Sayre Syndrome.

2. To assess the strategies and challenges to the diagnosis of Kearns-Sayre Syndrome.

3. To evaluate management and treatment strategies and challenges applied to endocrine complications in Kearns–Sayre Syndrome.

Research Questions 

1. What endocrine manifestations have been reported in patients with Kearns–Sayre   Syndrome ?

2. What diagnostic strategies have been described for Kearns–Sayre Syndrome, and what challenges have been reported in identifying endocrine involvement?

3. What management and treatment approaches have been applied to endocrine complications in Kearns–Sayre Syndrome, and what challenges are encountered in their implementation?


 Methods

Condition or Domain Being Studied
This study shall be conducted in accordance with the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) (https://doi.org/10.7326/m18-0850). To identify the clinical spectrum, diagnostic pathways, and management approaches, we shall utilize the population, context, and concept (PCC) framework work for a systematic review of case report that aims to  (i)identify and synthesize the types of endocrine manifestations described in KSS, (ii) assess diagnostic strategies and challenges in recognizing endocrine involvement, and (iii) evaluate management approaches and treatment challenges for endocrine complications in KSS (Table 1)

Outcome

Main outcome(s)
· Types of endocrine glands affected (diabetes mellitus, hypothyroidism, hypoparathyroidism, hypogonadism, growth hormone deficiency, adrenal insufficiency, other reported endocrinopathies)

· Associated clinical manifestations (delayed puberty, growth failure, metabolic disturbances such as impaired glucose tolerance, dyslipidemia, adrenal crisis, hypocalcemia, obesity)

Additional outcome(s)
· Age of onset of endocrine dysfunction

· Symptom progression and variability in severity

· Diagnostic approaches (laboratory tests, genetic testing, imaging, dynamic function tests) and diagnostic challenges
 

Table 1: PCC - Framework
	Element
	Definition/components

	Population/Participants:
	Patients of any age and sex with a confirmed diagnosis of Kearns–Sayre Syndrome either clinical or Genetic

	Concept:
	Reported Endocrine manifestations including but not limited to (Diabetes mellitus, hypothyroidism, hypoparathyroidism, hypogonadism, growth hormone deficiency, adrenal insufficiency/adrenal suppression and other reported endocrine/metabolic features (e.g., dyslipidemia, obesity, impaired glucose tolerance, multiple endocrinopathies in the same patient), This also includes associated diagnostic approaches, management strategies, and challenges reported in the literature.


	Context:
	Global




Inclusion Criteria
We shall include case reports and case series studies reporting endocrine dysfunction in KSS, published in the English language.

Exclusion Criteria
Studies focusing on KSS with other co-morbidities, or that do not capture our outcome of interest, shall be excluded. Also, secondary evidence, including observational studies, experimental studies, reviews, conference abstracts, letters, commentaries, opinion papers, editorial articles, unpublished studies, and animal studies, shall be excluded.



Data Searches 
[bookmark: _GoBack]We shall conduct a data search for relevant articles across various electronic databases, including EMBASE, MEDLINE, Scopus via OVID, Web of Science, CINAHLcomplete, PsycINFO (EBSCO), ASSIA (ProQuest),Grey litratutre ( BASE,CORE,OPEN DOAR,OPEN GREY,ISRCTN,HEC Pakistan Repository,WHO publications,UNICEF Reports. The search shall be conducted from inception till 30-Sep-2025, using keywords: “Kearns–Sayre Syndrome,” “mitochondrial disease,” and specific endocrine disorders (e.g., diabetes, hypothyroidism, adrenal insufficiency, hypoparathyroidism, growth hormone deficiency) and using truncations, wildcards, phrase searching, keywords, and subject headings (MeSH). Additionally, we will review the reference lists of included studies to identify potential case reports for inclusion in the study. 
 
Search Strategy
The preliminary PubMed/MEDLINE strategy is shown below and will be adapted for other databases:
“Kearns-Sayre syndrome” OR "KSS" OR" mitochondrial mutation "OR "mitochondrial disorder", “kearns -sayre mitochondria cytopathy”, “oculocraniosomatic syndrome” AND “Endocrine Manifestations” OR ("Endocrine System Diseases" OR endocrine  OR "endocrine dysfunction"  OR "hormonal disorder*"OR "endocrinopathy OR diabetes OR "hypothyroidism" OR "hypoparathyroidism" OR "hypogonadism" OR "growth hormone deficiency" OR "adrenal insufficiency") AND “Diagnosis” OR “diagnostic approach” OR “diagnostic strategy” OR “screening” OR “clinical evaluation” OR “laboratory tests” OR “genetic testing” AND “Challenges” OR “limitations” OR “barriers” OR “difficulties” AND “ Therapeutics” OR “management” OR treatment OR interventions OR hormone replacementOR thyroxine OR insulin OR testosterone OR hydrocortisone OR growth hormone


International prospective register of systematic reviews 
PROSPERO  :  ID -1077564

Study Selection

1-Title and Abstract Screening:
By two independent reviewers using pre-defined inclusion and exclusion criteria. This will be done using Rayyan (https://rayyan.ai). Discrepancies between reviewers will be resolved through discussion. If consensus cannot be reached, a third reviewer will adjudicate.


2 -Full-Text Review:
Articles deemed potentially eligible will be retrieved in full and independently reviewed by the same two reviewers. Eligibility will again be assessed against the inclusion/exclusion criteria. Reasons for exclusion at this stage will be recorded and documented for the PRISMA flow diagram. Any disagreements will be resolved through discussion or, if necessary, by consulting a third reviewer.

Throughout the process, a log of included and excluded studies will be maintained. The final set of included studies will be reviewed collectively by the team to ensure consistency and accuracy before data extraction begins.

Data Extraction
Data for assessment of study quality and evidence synthesis will be extracted into a pre-designed and tested Excel spreadsheet. Data for all review questions will be extracted by two researchers, then checked independently by a senior researcher.
 The sheet will capture:

Study characteristics : (Study ID, title, authors' details, country, publication year, Study setting)

1. Participant characteristics

· Age, sex, and baseline demographic information

· Diagnostic method for Kearns–Sayre Syndrome (clinical criteria, muscle biopsy, genetic confirmation)

2. Endocrine manifestations

· Type of endocrine abnormality reported (e.g., diabetes mellitus, hypothyroidism, hypogonadism, hypoparathyroidism, growth hormone deficiency, adrenal insufficiency, multiple endocrinopathies)

· Number of glands affected per case

3. Clinical features

· Endocrine-related clinical manifestations (e.g., delayed puberty, growth failure, metabolic disturbances, hypocalcemia, adrenal crisis)

· Systemic KSS features associated with endocrine dysfunction

4. Diagnostic approaches and challenges

· Investigations used to confirm endocrine dysfunction (laboratory assays, imaging, genetic tests, dynamic function tests)

· Reported diagnostic difficulties or delays

5. Management strategies and challenges

· Endocrine treatments applied (e.g., hormone replacement, insulin therapy, GH therapy, hydrocortisone, calcium/vitamin D)

· Challenges in management (e.g., treatment resistance, recurrence, complications, limited follow-up)

6. Subgroup information

· Age of onset of endocrine dysfunction

· Severity of KSS features (isolated vs. multisystem involvement)

· Outcomes where available (response to therapy, long-term prognosis)


Data Synthesis

1. Descriptive Analysis

· Categorical variables (e.g., type of endocrine dysfunction, specific glands affected, diagnostic methods, management strategies applied, challenges reported) will be summarized using frequencies and percentages.

· Continuous variables (e.g., age at diagnosis, age of onset of endocrine dysfunction, follow-up duration) will be reported as means, medians, and ranges where available.

2. Data Synthesis

· A narrative synthesis will be conducted to summarize findings across included studies, structured around the review objectives:

· Types of endocrine manifestations and associated clinical features

· Diagnostic approaches and reported challenges

· Management strategies and treatment challenges

· Where sufficient comparable data are available, cross-tabulation (e.g., type of endocrine dysfunction by age group, or management strategy by outcome) will be used to explore potential patterns.

3. Qualitative Analysis

· Descriptive thematic grouping will be applied to categorize reported diagnostic challenges and management difficulties in KSS patients with endocrine dysfunction.





Quality Assessment 

The methodological quality and risk of bias of all included studies will be assessed using the Joanna Briggs Institute (JBI) Critical Appraisal checklist appropriate for Case reports and case series. The results of the appraisal will be summarized in a table, and disagreements between reviewers will be resolved through discussion or consultation with a third reviewer. Studies will not be excluded based solely on quality scores, but the risk of bias will be taken into account during the interpretation of findings.
Risk of bias due to missing results will be assessed,selective reporting will be considered narratively by checking for missing outcome data and inconsistencies across sources.

Certainty of evidence will be assessed using the GRADE approach, adapted for rare diseases and case-based evidence. The domains of risk of bias, inconsistency, indirectness, imprecision, and publication bias will be considered. Where evidence derives mainly from case reports and case series, the overall certainty will be rated as very low to low, but important clinical signals will still be summarized narratively.


Significance of study 
Kearns-Sayre Syndrome (KSS) is a rare multisystem mitochondrial disorder with well-documented neurological and cardiac features, yet its endocrine dysfunctions are underreported and poorly understood, often overlooked in early diagnosis and management (Boles et al., 2017; Lynch et al., 2018). Given that endocrine complications such as diabetes mellitus, hypothyroidism, and hypogonadism can significantly impact quality of life, growth, metabolism, and fertility, their early recognition is essential for optimizing care.
Although individual case reports and small case series have described various endocrine abnormalities in KSS, there is currently no comprehensive synthesis of the literature that systematically reviews:
1. The spectrum of endocrine gland involvement and associated clinical manifestations.

2. The diagnostic approaches and challenges faced by clinicians in identifying these complications within the broader context of KSS.

3. The management strategies and therapeutic challenges reported, including variable treatment responses and long-term care needs.

This knowledge gap contributes to:
· Lack of consolidated clinical guidance on screening and management of endocrine complications in KSS.

· Delays in diagnosis and treatment, often leading to mismanagement of potentially treatable conditions.

· Fragmented research evidence, preventing recognition of recurring patterns that could guide clinical protocols and future research.

By conducting this systematic review, we aim to address these gaps, providing an evidence-based foundation to support early diagnosis, optimize endocrine management, and inform interdisciplinary care strategies involving neurologists, endocrinologists, and geneticists. The review will also highlight diagnostic and therapeutic challenges, guiding areas for future clinical research and surveillance protocols.


Dissemination:

The finding of this review will be disseminated through Multiple channels to maximize impact

1. systematic review will be submitted for publication in Peer-reviewed Journals.
2. The findings of review will be shared with clinicians, endocrinologists, neurologists, and genetic specialists through professional networks and academic platforms. This dissemination will help promote early recognition, interdisciplinary care, and improved management protocols for patients with Kearns–Sayre Syndrome.
3. Where possible, findings will also be communicated via research repositories, institutional newsletters, and professional societies, ensuring accessibility to both researchers and healthcare providers.


 Timeline 

· Protocol Development & Registration: 1 month
· Literature Search & Study Screening: 1 month
· Data Extraction & Quality Assessment: 1 month
· Data Synthesis & Analysis:  2 month
· Manuscript Preparation & Submission: 2 months
Anticipated or actual start date 
20- sep-2025

Anticipated completion date 
21- Feb-2026
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