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Continuity of Care in Klinefelter Syndrome: Age-Adapted Modules for Standardized
Clinical Data Collection (I-KS)

Abstract

Klinefelter Syndrome (KS) is an underdiagnosed condition, affecting approximately 1 in 600
male births. Despite its relatively high prevalence, more than two-thirds of affected individuals
remain undiagnosed, and clinical awareness is limited. KS presents with a highly variable phe-
notype, requiring lifelong, multidisciplinary care that spans pediatric and adult specialties.
However, care is often fragmented, and there is no standardized approach to transitioning
individuals from pediatric to adult healthcare services. Structured, longitudinal data collection

is essential to better understand KS across the lifespan and to facilitate the transition process.

To address this need, a group of clinical experts (pediatric and adult specialists) and patient
representatives developed structured, age-adapted modules for longitudinal clinical data col-
lection in KS. Through an iterative consensus process, a list of clinical, biochemical, diagnostic,
and therapeutic parameters was developed. Experts then systematically evaluated and prior-
itized these parameters based on clinical relevance and feasibility of collection in routine prac-
tice. The final modules are designed to guide standardized assessments across four key age

groups: infancy, childhood, adolescence, and adulthood.

The structured templates aim to support healthcare professionals in providing comprehen-
sive, age-appropriate care while enabling systematic data collection for research. These mod-
ules provide a framework for tracking key clinical parameters during the transition from pedi-
atric to adult care, ensuring continuity and optimizing long-term health outcomes for individ-
uals with KS. Implementation of these modules in clinical registries will facilitate pooled anal-

yses, helping to address unresolved clinical questions and improve care across the lifespan.

Plain Language Summary

Understanding and Improving Care for People with Klinefelter Syndrome

Klinefelter Syndrome (KS) affects 1 in 600 males but often remains undiagnosed. To improve
lifelong care, experts developed structured data collection tools for different age groups.
This approach enhances clinical care, supports research, and facilitates smoother transitions

from pediatric to adult healthcare.
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Introduction

Klinefelter Syndrome (KS) ! is a rare and often underdiagnosed chromosomal condition affect-
ing approximately 1 in 600 male births. Despite its relatively high prevalence more than two-
thirds of individuals with KS remain undiagnosed, largely due to the highly variable presenta-
tion and limited clinical awareness 2. Klinefelter Syndrome is characterized by the presence of
an extra X chromosome (47,XXY) mostly in non-mosaic form 3, leading to a broad range of
physical, endocrine, neurodevelopmental, and metabolic manifestations #°. Given the lifelong
impact of KS, individuals require multidisciplinary care that spans both pediatric and adult
healthcare services . However, the management of KS is often fragmented, and there is no
standardized framework to guide the transition from pediatric to adult care ’. As individuals
age, their medical needs shift, making structured, longitudinal data collection essential for

optimizing health outcomes.

During childhood and adolescence, two key aspects dominate KS care: neurocognitive devel-
opment 8 and pubertal development?, with particular attention to ensure the timely diagnosis
of testosterone deficiency ° 1. Many children with KS experience developmental delays, par-
ticularly in speech and language acquisition, which may be associated with difficulties in
school, social challenges, and an increased risk of attention-deficit/hyperactivity disorder
(ADHD) and autism spectrum traits 213, These neurocognitive challenges often necessitate
early intervention with speech therapy, educational support, and psychological counseling. If
KS is identified early in life, a multidisciplinary approach in childhood may be implemented. As
puberty approaches, impending testosterone deficiency becomes a critical concern, as indi-
viduals with KS may exhibit incomplete pubertal development and, in most adolescents, gon-
adal failure becomes evident with elevated gonadotrophins during late puberty 4. Timely ini-
tiation of testosterone replacement therapy (TRT) is essential to promote typical pubertal pro-
gression, support muscle and bone development, and improve psychosocial well-being, as

well as to avoid sequelae due to hypogonadism.

In adulthood, the clinical landscape of KS shifts. While most adult patients with KS should al-
ready be established on TRT, many remain undiagnosed until adulthood, with the diagnosis

only being uncovered when seeking evaluation for infertility. Infertility is a defining feature of
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non-mosaic KS and represents a major reason for (delayed) diagnosis, as affected individuals
typically present with azoospermia®®. Beyond reproductive health, adult patients with KS face
an increasing burden of metabolic, cardiovascular, and mental health comorbidities 1 17 18 19
20 21 studies have shown an elevated risk of obesity, insulin resistance, type 2 diabetes,
dyslipidemia, and hypertension in KS, contributing to a higher prevalence of cardiovascular
disease 2 22, Additionally, Klinfelter Syndrome is associated with an increased risk of anxiety,
depression, and, in some cases, psychotic disorders 23, further underscoring the need for com-

prehensive medical and psychological care throughout life. Sexual dysfunction is common de-

spite TRT 24, but underreported, and multiple other organ systems may be affected by KS.

Despite the well-documented multisystem involvement of KS, there remains a lack of struc-
tured guidance for clinical management, particularly regarding the transition from pediatric
to adult care. Young adults with KS may be lost to follow-up during this critical period, espe-
cially if TRT has not been established at time of transfer, resulting in delayed or inadequate

treatment.

To improve patient outcomes and harmonize clinical care, systematic data collection in clinical
registries is essential. Registries enable the collection of standardized, real-world data on rare
conditions, facilitate long-term follow-up, help identify disease patterns, assess treatment out-
comes, and highlight challenges faced in resource-limited settings. They also may guide clinical
practice based on expert consensus and facilitate international collaboration across different
health care systems and helping researchers and clinicians to generate evidence that can fur-

ther guide best practices.

A successful example of such an approach is the international registries platform for rare
conditions affecting sex development and maturation (SDMregistries) platform, which has a
dedicated registry for differences and disorders of sex development (I-DSD), congenital ad-
renal hyperplasia (I-CAH), Turner Syndrome (I-TS) and hypogonadotropic hypogonadism (I-
HH)?°, and has proven valuable in studying rare endocrine conditions. By pooling data across
multiple centers, this platform has provided insights into the natural history, management,
and outcomes of individuals with several overlapping conditions 2°72°. Applying a similar
model to KS could help bridge current knowledge gaps, improve clinical care, and support

the development of evidence-based treatment guidelines. Thus, establishing a dataset that
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could then be used to develop a dedicated registry for KS (i.e. I-KS) would allow for system-
atic tracking of key clinical parameters, facilitate research on long-term health outcomes,
and ultimately improve the quality of care and transition planning for individuals with KS.
The objective of the current study was to use a recently described process ?° to develop a
consensus on a minimum dataset that could be collected in a routine clinical setting in peo-

ple with KS.

Methods
Expert Group Formation

A multidisciplinary team of experts was formed to develop a standardized clinical data collec-
tion framework for Klinefelter Syndrome (KS). The group included pediatric endocrinologists,
adult endocrinologists, urologists, and rehabilitation specialists from the United Kingdom,
Denmark, Sweden, Italy, Germany, Switzerland, the Netherlands, and Egypt. Selection criteria
for participation included significant clinical and/or research experience with KS, involvement
in rare disease registries, and prior contributions to guideline development. A patient repre-
sentative was included to ensure that patient perspectives were incorporated throughout the

process.
Age-Group Definition and Item Generation

Given the evolving clinical presentation of KS over the lifespan, the group defined four key age
segments to ensure age-appropriate data collection: Infancy (0-2 years), Childhood (3-11

years), Adolescence/Puberty (12—18 years) and Adulthood (>18 years).

This categorization reflects major developmental and clinical changes in individuals with KS,

including early neurodevelopment, pubertal onset, and transition to adult care.

During the initial meeting (July 2023), the group agreed on an overarching methodology
adapted from the GloBE-Reg project 2°. Members proposed parameters of clinical, biochemi-
cal, diagnostic, and therapeutic relevance for KS management. These parameters were strati-
fied by age group to address the distinct needs of infants, children, adolescents, and adults
with KS. Duplicate items were consolidated, and the resulting preliminary dataset was pre-

pared for expert rating.
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Delphi-Like Rating Process

To prioritize and finalize the dataset, a Delphi-like consensus method was employed. Experts
participated in two main rating rounds and following discussion of the results (in April 2024

and June 2024), with an optional third discussion for unresolved items.

The voting Categories included ‘Scope’, ‘Importance’ and ‘Ease of collection’. With regards to

” u

Scope: each expert indicated whether an item was relevant for “pediatric only,” “adult only,”
or “both” age groups. For importance each item was rated as ‘high’, ‘medium’, or ‘low’ based
on their perceived clinical relevance for KS management. Finally, ease of collection was as-
sessed using the same three-tier scale indicating how feasible it would be to collect each pa-

rameter in routine practice.

The cutoffs were chosen as following: for ‘Importance’ at least 70% of experts had to rate the
item as ‘high’ for it to be considered in the minimal dataset, whereas for ‘Ease of collection’
at least 50% of experts had to rate the item as being ‘high’ to ensure routine data capture was

realistic.

Experts could add written comments in a shared spreadsheet, explaining reservations, clarify-
ing context-specific challenges (e.g., missing birth records in adults), or suggesting modifica-
tions to response options. The items that failed to meet the cutoff or that showed “divergent”
ratings (e.g., ‘high’ relevance but ‘low’ feasibility) were flagged for re-run. These items under-

went further discussion and re-voting in subsequent rounds to achieve consensus.

Registry Architecture and Database Management

After reaching consensus, the parameters were categorized by age group and aligned with
existing registry structures. The age adapted modules will be integrated into the existing
SDMregistries architecture to ensure a uniform data structure and storage. The architecture
allows for the creation of a specific KS database that can be analyzed both independently and
in the context of other DSD conditions. Data will be collected in pseudonymized form to en-
sure data privacy and protection while also enabling exchange between the participating cen-

ters.
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The quality of the collected data is ensured through standardized data collection protocols
and regular training of the participating centers. An ethics committee oversees compliance
with data protection regulations and the ethical appropriateness of data collection and usage.
Patients and/or their legal representatives provide informed consent to participate in the reg-

istry.
A Flow chart of the process is provided in figure 1.
Ethics statement

As this work involved the development of clinical data collection tools without the use of iden-
tifiable patient data or intervention, formal ethics approval was not required in accordance

with institutional and national guidelines.

Results

During the process 302 parameters were initially suggested. After collation and merging of
duplicates a total of 161 parameters were sent to the group for rating of clinical importance

and ease for collection.

A total of 55 parameters (core data: 6 items, infancy: 10 items, childhood: 13 items, adoles-
cence/puberty: 19 items, adulthood: 7 items) were re-assessed due to divergent views of the
panelists mostly on ease of collection. All re-evaluated parameters were included in the final
dataset, except for two: serum 17-hydroxyprogesterone (17OHP) and anogenital distance
(AGD) in adults. While AGD was felt to be a worthy parameter, the panelists saw difficulties
in obtaining it at routine clinical follow-up and agreed on adding it as a research-based param-

eter for adult individuals with KS.

As aresult, a total of 159 parameters were agreed on, distributed over the following categories:
Demographics, Diagnosis and Past Medical History, General Health, Bone Health and Body
Composition, Gonadal Function/Reproductive Function, Puberty (Tanner Stage) and Matura-
tion, Laboratory Tests, Interventions and Surgical Events, Therapies (Medication/Drugs/psy-

chosocial/other), Disclosure of Condition/ Empowerment and Transition.

The final list of parameters is presented as an overview in Table 1 showing the different pa-

rameters that are suggested for collection at initial assessment (i.e. core parameters) and in
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the different age groups (infancy, childhood, adolescence and adulthood). A detailed list of
parameters is provided in Supplementary Tables 2a and 2b, in which the individual parame-
ters (SupplementaryTable 2a) and the suggested mode of collection (units/response option)

(Supplementary Table 2b) is provided.

Discussion

The development of this standardized framework for data collection in individuals with KS is
an important step towards improving clinical care and research. By establishing a core set of
parameters across different life stages, this data set allows for a structured approach to eval-
uating the natural history of KS and current treatment practices, guiding clinical interventions,

preparing for transitions of care in young individuals and addressing unmet needs.

Implications

The final set of 159 parameters covers a wide range of clinical, laboratory, therapeutic and
psychosocial aspects relevant to KS care. While extensive, this comprehensive dataset enables
systematic monitoring and supports longitudinal studies. The selection process was adapted
from the GloBE-Reg project 2° and ensured that parameters included in this data set were both

clinically relevant and feasible to collect.

The distribution of parameters across life stages aligns with the evolving medical and psycho-
social needs of KS individuals. For example, pubertal assessments and gonadal function are
emphasized during adolescence and puberty, reflecting the critical need to monitor the onset
of testosterone deficiency °. It is still being debated when testosterone treatment in adoles-
cents should be commenced ° 4, since serum levels of testosterone remain within the ‘normal
range’ for a long time 3%, despite elevation of gonadotrophins and despite the development of
clinical signs of hypogonadism ° 32 ,e.g. excessive tiredness/sleep, anemia, depression 33 and
osteopenia 3* 3>, Using only testosterone levels to guide the management on TRT in adoles-
cents therefore results in delayed treatment of hypogonadism with detrimental effects on
overall 3637 and mental health 33. Recent data show that appropriate testosterone supplemen-

tation reduces mortality substantially in comparison with untreated KS 38,
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Similarly, psychosocial and transition-related parameters are highlighted in adolescence in this
data set, acknowledging the elevated stress levels during this period, as reported by
Skakkebaek et al. 3° Of note, adolescents with rare conditions rarely indicate a need for psy-
chosocial support themselves, as reported from a nationwide German project on transition
care “°. However, previous research highlights higher rates of anxiety, depression, attention
deficiency disorder (ADHD), schizophrenia 23 and social difficulties #* ?7 in individuals with KS.
The inclusion of psychosocial assessments in the registry ensures that these aspects are mon-

itored, allowing for early intervention and support.

There have been limited reports on gender identity within the KS-population #>43 and it is cur-
rently not known whether gender dysphoria is increased within the KS community. As such,
the use of estrogen as a potential hormone replacement therapy for individuals identifying as
female has not been investigated. Knowledge in this field will expand as data are being en-
teredinto registries allowing for a better understanding of the frequency and impact of gender

dysphoria in KS.

Improving Clinical Care and Bridging Research Gaps

By systematically collecting data in a uniform format, this framework aims to: a) enhance clin-
ical care through standardized, age-appropriate assessments, b) facilitate longitudinal studies
on the natural history of KS and on outcomes of interventions, and c) streamline the transition

of care from pediatric to adult healthcare services.

A strength of this registry is its ability to provide real-world data on individuals with KS across
their lifespan, alongside current treatment modalities. This not only improves individualized
patient management but also enables the identification of key clinical patterns and treatment
responses and will allow to visualize clinical care in different European countries within the

scope of the ERNs.

The registry will serve as a platform for descriptive and interventional research studies, to gain
insights into the progression of KS, the effectiveness of treatment strategies, and quality-of-
life outcomes. Regular reports and scientific publications generated from this dataset will con-

tribute to evidence-based clinical guidelines.
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By linking this dataset with the SDMregistries 28 it will allow for comparisons between KS and
other conditions affecting sex development, providing a broader perspective on shared chal-

lenges and interventions.

Transition Readiness Assessment

The transition from pediatric to adult care represents a critical period for individuals with a
Rare Condition, including KS, and structured transition readiness assessments are essential in
ensuring a smooth and effective transfer. Transition readiness tools, such as the Transition
Readiness Assessment Questionnaire (TRAQ) % or other validated instruments %°, provide a
standardized method to evaluate patients’ preparedness in areas including medical self-man-
agement, self-advocacy, and independence in healthcare decisions. These can be used in par-
allel with the proposed framework for clinical data collection and may be especially useful in
countries with limited resources. In addition, the harmonized dataset will facilitate a smooth
transfer of care, with standardized key information being readily available for pediatric pro-

viders to share with adult providers.

Given that psychosocial stress is elevated during this phase 39, incorporating a structured tran-
sition assessment ensures that patients receive appropriate guidance and support tailored to
their developmental stage. The inclusion of transition as a parameter in this registry beyond
recommendations for TRT ? highlights the necessity of monitoring and addressing the chal-

lenges faced by adolescents and young adults with KS.

For adolescents and young adults with KS transition and transfer of care occur at a pivotal time
in life when TRT has been/will be initiated, and questions of sexual health and fertility are
about to become increasingly relevant. Therefore, the empowerment to self-manage through
the healthcare system including these sensitive medical and psychosocial issues is of utmost

importance for young persons with KS.

Patient Empowerment and Disclosure

Empowering individuals with KS through appropriate information disclosure is crucial in fos-
tering self-efficacy and improving long-term health outcomes. Age-appropriate disclosure of
the diagnosis and related health implications should be an integral part of KS management,

allowing individuals to gradually understand their condition and actively participate in their
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care “°, Studies have shown that delayed or inadequate disclosure can lead to psychological
distress #/, reduced adherence to treatment, and impaired self-management skills. Therefore,
this registry includes parameters assessing how informed patients and parents/caregivers are
over time, ensuring that their knowledge and self-management capabilities progress along-
side their developmental needs. Structured interventions to support patient education, in-
cluding shared decision-making strategies and peer support networks, may further enhance

empowerment and engagement in care.

Conclusion

With this dataset we provide a clear framework for clinically relevant parameters and investi-
gations to facilitate comprehensive KS care. In addition, the registry will allow to map the cur-
rent practice of hormone replacement therapy in KS. By incorporating key life-stage transi-
tions and common comorbidities, this registry will serve as a valuable tool for clinicians, re-
searchers and patients of all ages. Moving forward, its successful implementation and contin-

uous refinement will be crucial in optimizing health outcomes for individuals with KS.

Figure legends

Figure 1 Flow chart of the Process: Formation of Expert Group, Definition of Age Groups, Item

Generation, Item Selection, Iterative Process and Cut-Offs for final selection.

Table legends

Table 1. Summary of Data Elements Collected Across Age Groups
Overview of standardized clinical parameters selected via Delphi consensus for inclusion in the
KS registry, organized by domain and stratified by age group. Elements reflect key diagnostic,

therapeutic, metabolic, and psychosocial aspects relevant to longitudinal care.
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Supplementary Table 2a and 2b. Detailed Overview of Registry Data Elements and Response
Formats

This table presents the complete set of standardized data elements selected for longitudinal
assessment of individuals with Klinefelter Syndrome (KS), organized by module and clinical
domain. 'Core' parameters (in blue) are collected once at initial presentation; all other items
are stratified by age group and collected at each clinic visit. Units and response options are
specified to support harmonized, high-quality data capture across centers. While many items
are directly applicable to routine clinical care, additional research-oriented parameters (e.g.,

anogenital distance) are included to allow study-specific data collection where applicable.
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Table 1. Summary of Data Elements Collected Across Age Groups
Overview of standardized clinical parameters selected via Delphi consensus for inclusion in the KS registry, organized
by domain and stratified by age group. Elements reflect key diagnostic, therapeutic, metabolic, and psychosocial

aspects relevant to longitudinal care.

Category Parameter
Demographics Date of Birth,
Gender Identity
Gestational Age, Birth Weight/Length, Head Circumference
Parental Height
Family History
Diagnosis & Medical Karyotype, Date/Mode/Reason for Diagnosis/ Age at Diagnosis
History Start/Continuity of Testosterone Therapy (TRT)

Associated Conditions, Past Surgeries

Participation in Other Registries/Trials

General Health

Education
Employment Status

Living Conditions,
Social Support

Auxology (Height, Weight, BM], etc.)

Blood Pressure

Associated Diagnoses

Bone Health & Body
Composition

DXA,
Body Fat/Lean Mass %

Puberty & Maturation

Tanner Stage

Skeletal Age (X-ray)

Gonadal &
Reproductive
Function

Testis Location/Volume

External Genitalia

Spontaneous Erections/ Erectile Dysfunction

Fertility Status, Sperm Analysis, mTESE, Offspring

Laboratory Tests

Testosterone, LH/FSH, Inhibin, AMH, Hemoglobin

Thyroid Function
Adrenal Function

Glucose Metabolism
Lipid Metabolism

Bone Metabolism

Therapy (Medication)

Testosterone (details)

Psychotropic medication
Metabolic medication (e.g. Statins, Metformin, GLP-1 agonists)
Anticoagulation, Other

Psychosocial &
Supportive Care

Quality of Life

Physical/Occupational /Speech Therapy

Educational/ School Support

Social Work, Psychosocial Support

Knowledge of Condition (child & parent)

Age-Appropriate Disclosure of condition

Support Groups contact

Transition Planning

Transition Readiness Assessment
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Data Elements

Demographics
Patient characteristics
Date Of Birth
Age At Diagnosis
Gender Identity
Birth parameters
Gestational Age
Birth Weight
Birth Length
Birth Head Circumference
Parental Characteristics, Family History
Mother's Height
Fatherr's Height
Siblings Brothers (N)
Siblings Sisters (N)
Diagnosis and Past Medical History
Diagnosis/ Details Of Condition
Date Of Diagnosis
Reason For Diagnosis
Mode Of Diagnosis/How Was Diagnosis Reached?
Karyotype
If other: specify
First start of Testosterone Replacement Therapy (TRT)
Continuous TRT
Fertility
Fertiliy desired?
Tissue Storage
Sperm Assessment
Sperm Count Per Million/ml
Assisted Conception
Number Of (Biological) Offspring
Associated Conditons
check 1: Diagnosis, Year of Dx
check 2: Diagnosis, Year of Dx
check 3: Diagnosis, Year of Dx
check 4: Diagnosis, Year of Dx
Past Surgery
if yes: Surgery, Year of
Participation In Other Registries
Participation In (Other) Clinical Trials

Addition

Units/Response Options al Option

Day/ Month/ Year
Automatic
m/flother

2 Numberfields: Weeks and days
grams

cm

cm

cm
cm

Numberfield
Numberfield

Textfield

Year

Dropdown
Checkboxes
Dropdown Menue
Textfield for Karyotype
Year

Yes/No/Not known

Yes/ No/ Not Known (Yes = Year)
Yes/ No/ Not Known (Yes = Year)
Yes/ No/ Not Known (Yes = Year)
Normal/ Low /Absent/ Not Reported
Yes/ No/ Not Known (Yes = Year)
Numberfield

Checklist

Textfield, Numberfield Year
Textfield, Numberfield Year
Textfield, Numberfield Year
Textfield, Numberfield Year

Yes/ No/ Not Known

Textfield, Numberfield Year, additional field
Yes/ No/ Not Known

Yes/ No/ Not Known

multiple A
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General
Date Of Assessment

Accepted Manuscript published as EC-

Day/ Month/ Year

Age At Assessment Automatic
Employment

Employment Status Dropdown

Unemployment Since (Numberfield) Year
Education

Highest Educational Level Dropdown

Current Form Of Education Dropdown
Partnership status Checkbox
Living Conditions Dropdown
Auxiological Measures

Body Height cm

Sitting Height cm

Body Weight kg

BMI, kg/m2 Automatic

Head Circumference cm

Waist Circumference cm

Hip Circumference cm

Arm Span cm

Routine Clinical Measurements

Blood Pressure

Associated Diagnoses (new and existing)

Motor Delay

Speech-Language Delay/ Disorder

Autism Spectrum Disorder

Age

Low/ Normal/ High/ Not Known

Present/ Not Present/ Not Known

Yes/ No/ Not Known
Yes/ No/ Not Known

AD(H)D Yes/ No/ Not Known
Anxiety Yes/ No/ Not Known
Depression Yes/ No/ Not Known
Mental Health Other Textfield

Dyslipidemia Yes/ No/ Not Known
Hypertension Yes/ No/ Not Known

Type Il Diabetes
Endocrine Other
Chronic Kidney Disease
Chronic Liver Disease
Thrombosis/Embolism
Pulmonary Disease
Seizures

Germ Cell Cancer (Gonadal/extragonadal)

Other Diagnoses YES

Yes/ No/ Not known
Textfield

Yes/ No/ Not known
Yes/ No/ Not known
Yes/ No/ Not known
Yes/ No/ Not known
Yes/ No/ Not known
Yes/ No/ Not known
Textfield

Yes/ No/ Not known

5-0196. Accepted for publication: 25-Sep-2025

Other Diagnosis /Additional Information
Bone Health And Body Composition
BMD
Bone Mineral Density Assessment Yes/ No
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if yes: Bone Mineral Density Method Dropdown or Checkboxes
Bone Mineral Density Site Dropdown or Checkboxes
Bone Mineral Density Result (Age) Appropriate, Decreased, Elevated
Osteoporosis, Diagnosis (T-score < -2; see DXA Results) Yes/ No/ Not known
Body Composition
Body Composition Assessment? Yes/ No
Body Composition Method Checkbox: DXA, BIA, Other
Total Fat Mass kg
% Fat Mass %
Total Lean Mass kg
Gondal function/Reproductive parameters
Imaging Modality- Left Testis US/ MRI/ Laparoscopy
Imaging Modality- Right Testis US/ MRI/ Laparoscopy
Left Testis Morphology Absent/ Normal/ Abnormal
Right Testis Morphology Absent/ Normal/ Abnormal
Left Testis Location Impalpable/ Inguinal/ Inguinoscrotal
Left Testis Vol. ml mi
Right Testis Location Impalpable/ Inguinal/ Inguinoscrotal
Right Testis Vol. ml ml
Adult: Phallus Size (Reference Range for Male) Dropdown Or Checkboxes
Pediatric: Stretched Penile Length. cm cm, mm
Anogenital Distance 1 (AGD1) mm, on study request
Anogenital Distance 2 (AGD2) mm, on study request
Sexual Health
spontaneous Erections Yes/ No/ Not Known/ not asked
Erectile Dysfunction? Yes/ No/ Not Known/ not asked
Puberty (Tanner Stage) and Maturation
Breast Left 1/ 2/ 3/ 4/ 5/ Not Known
Breast Right 1/ 2/ 3/ 4/ 5/ Not Known
Genital G 1/ 2/ 3/ 4/ 5/ Not Known
Pubic Hair PH 1/ 2/ 3/ 4/ 5/ Not Known
Axillary Hair AX 1/ 2/ 3/ 4/ 5/ Not Known
Spontaneous Puberty Yes/ No/ Not Known
X-Ray
X-Ray Left Hand Done/ Not Done/ Not Known
X-Ray Left Hand Result Bone age Dropdown Or Checkboxes
Laboratory Tests
Complete Blood Count
Hemoglobin Low/ Age Appropriate/ High/ Not Known
Thyroid Function
TSH Age Appropriate/ Low/ High/ Not Known
fT4/T4 Age Appropriate/ Low/ High/ Not Known
(fT3/T3) Age Appropriate/ Low/ High/ Not Known
TPO Antibodies Present/ Not Present / Not Known
Gonadal Function
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LH
FSH
AMH
Inhibin B
Total Testosterone
Oestradiol
PSA
SHBG

Adrenal Glands
Androstenedione
DHEA
Cortisol

Bone Metabolism
25 OH-Vitamin D
PTH

Carbohydrate Metabolism
HbA1C

Lipid Metabolism
Total Cholesterol
HDL-Cholesterol
LDL-Cholesterol
Triglycerides
Liver Function Tests
Creatinine

Quality Of Life

Interventions And Surgical Events
Surgery since last visit
Left Testicular Biopsy (TESE)
Right testicular biopsy (TESE)
Other genital surgery
Breast surgery
Post surgical complications
Therapy (Medication/ Drugs)

Testosterone/DHT/GnRH for Mini-Puberty

Age Appropriate/ Low/ High/ Not Known
Age Appropriate/ Low/ High/ Not Known
Age Appropriate/ Low/ High/ Not Known
Age Appropriate/ Low/ High/ Not Known
Age Appropriate/ Low/ High/ Not Known
Low/ Age Appropriate/ High/ Not Known
Low/ Normal/ High/ Not known

Low/ Age Appropriate/ High/ Not Known

Low/ Age Appropriate/ High/ Not Known
Low/ Age Appropriate/ High/ Not Known
Low/ Age Appropriate/ High/ Not Known

Low/ Normal/ High/ Not Known
Low/ Normal/ High/ Not Known

Low/ Normal/ High/ Not Known

Age Appropriate/ Low/ High/ Not Known
Age Appropriate/ Low/ High/ Not Known
Age Appropriate/ Low/ High/ Not Known
Low/ Normal/ High/ Not Known

Low/ Normal/ High/ Not known

Low/ Age Appropriate/ High/ Not Known
on study request

Textfield

Yes/ No/ Not Known
Yes/ No/ Not Known
Text

Yes/ No/ Not Known
Yes/ No/ Not Known

Yes (IM, Oral, Transdermal)/ No/ Not Known

Testoterone for freatment of tall stature
Puberty induction with testosterone
Testosterone replacement therapy (TRT)
Oestrogen

Stimulants/ Methylphenidate
Antidepressants

Statins

Anticoagulation

Thyroid hormone

Vitamin D supplement

Antidiabetic medication (Metformin, GLP-1 etc)

Yes/ No/ Not Known
Yes (IM, Oral, Transdermal)/ No/ Not Known
Yes (IM, Oral, Transdermal)/ No/ Not Known
Yes (IM, Oral, Transdermal)/ No/ Not known
Yes/ No/ Not Known
Yes/ No/ Not known
Yes/ No/ Not known
Yes/ No/ Not known
Yes/ No/ Not known
Yes/ No/ Not Known
Yes/ No/ Not Known
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Other medication Yes/ No/ Not Known
Other medication YES Textfield
Psychosocial And Other Therapies
Physical Therapy Yes/ No/ Not Known
Occupational Therapy Yes/ No/ Not Known
Speech Therapy Yes/ No/ Not Known
Psychotherapy Yes/ No/ Not Known
Educational/ School Support Yes/ No/ Not Known
Other Therapies Textfield
Social Worker involved Yes/ No/ Not known
Pychosocial Support offered Dropdown
Child's/Patient's knowledge of condition None/poor/good/expert \
Parent's knowledge of condition None/poor/good/expert ‘
Age-Appropriate/full disclosure of condition Yes/ No/ Not Known
Contact with Patient Support Group? Yes/ No/ Not Known/ not wanted
Transition Readiness Assessment Questionnaire \
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Reason for diagnosis

Mode of diagnosis

Karyotype

Associated Condition
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Dropdown

Prenatal Screen
Childhhod development
Somatic Disorder
Psychiatric Disorder
Infertility

Other....

Checkboxes
Clinical
Biochemistry
Genetic
Histologic
Other

Not Konwn

Dropdown Menue
47 XXY

47,XXY mosaicism
48 XXXY

48 XXYY

49 XXXXY

Not known

Other

Checklist

Endocrine System (any/Other)
Type |l Diabetes

Thyroid Disorder

Other endocrine Condition
Metabolic System (any/other)
Obesity

Dyslipidemia

Hyperuricemia

Metabolic Syndrome
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Other metabolic Conditions
Cardiovascular System
Hypertension
Thrombosis/Embolism (VTE)

Other cardiovascular Conditions
Mental Health Disorders and CNS
Speech-Language Delay/ Disorder
Combined developmental Delay
Anxiety

Depression

AD(H)D

Autism Spectrum Disorder

Other Mental Health/CNS Conditions
Seizures

Respiratory/Pulmonary Condition
Asthma

Other Respiratory Conditions
Malignancy

Germ Cell Cancer (Gonadal/extragonadal)
Breast Cancer

Other Malignancies

Other Organ Systems

Chronic Kidney Disease

ENT

Craniofacial

Gl Tract

Muskuloskeletal

Haematological

Eyes

Non-Defined Syndrome

Other

Past Surgery Checklist and Year
Mastectomy
Orchidopexie
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TESE
Other (Textfield)

Bone Mineral Density Dropdown
DXA
qCT
CT
Ultrasound
Radiogrammatic
Other....

Bone Mineral Density Dropdown or Checkboxes
lumbar spine
TBLH
total hip
left femur
hand x-ray
Other

X-Ray left Hand Result Dropdown or Checkboxes
Age appropriate
>1 year delayed
>1 year advanced

Employment Status Dropdown
Full Time
Part Time
Self-employed
Contract, per diem
Leave of absence (e.g., family leave, sabbatical, etc.)
Temporarily unemployed
Unemployed
Retired
Other
Unknown
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Highest Educational Dropdown
High School or secondary school degree completed
College or baccalaureate degree completed
Doctoral or post graduate education completed
Special Education School completed
No formal education level completed
other
NA

Current Education Dropdown
Primary school
Secondary school
Special education school
Apprenticeship
College/Bachelaureate
University
other

Partner Checkbox
Not Disclosed / Unknown
No / Single
Yes
Domestic Partner / Living-together
Married
Divorced
Widowed

Living Conditions Dropdown
Single
with Parents/Family
with Partner
with Friends
Other...
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Pychosocial Support Checkboxes
Child
Patient
Siblings
Parents
Partner
Other
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