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Fellowship Training in Pediatric Endocrinology and Metabolism
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Diploma of the Thai Subboard of Pediatric Endocrinology and Metabolism
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Dip. Thai Subboard of Pediatric Endocrinology and Metabolism
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ANMMUMEINA 735381 Fuadl werSiuila (pathogenesis) We153N01 (pathology) WHFAAAT LAz DY
o sAA Y o 1 Y1 Y 1
NUTAAT “VILﬂfJ'J"’UE)x‘]ﬂ‘Ui%‘U‘IJ@]fJiJlIiVIfJ Llﬂllﬂ
1.1 Basic sciences of endocrine system

1.1.1  Fetal endocrinology

1.1.2 Anatomy and physiology

1.1.3  Peptide hormones

1.1.4  Steroid hormones

1.1.5 Hormone receptors

1.1.6  Signal transduction pathways

1.1.7  Neural regulation of endocrine system

1.1.8  Genetics of endocrinology

1.1.9  Molecular endocrinology

1.1.10 Hormone assays
1.2 Hypothalamic-pituitary gland and hypothalamic-pituitary disorders

1.2.1  Anterior pituitary disorders

Growth hormone deficiency

Gigantism / acromegaly
- Congenital / acquired hypopituitarism

- Isolated gonadotropin deficiency

Pituitary tumor
1.2.2  Posterior pituitary disorders
- Diabetes insipidus
- Syndrome of inappropriate antidiuretic hormone secretion (SIADH)

- Cerebral salt wasting
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1.3

1.4

Thyroid gland and thyroid disorders

1.3.1

1.3.2

133

1.34

1.3.5

1.3.6

1.3.7

Hypothyroidism

- Congenital

- Acquired

- Neonatal thyroid screening
Thyrotoxicosis

- Graves’ disease

Neonatal thyrotoxicosis

TSH-mediated hyperthyroidism

Iodine-induced thyrotoxicosis
Thyroiditis

- Acute suppurative thyroiditis

- Subacute (viral) thyroiditis

- Chronic autoimmune thyroiditis
Goiter

Thyroid nodules

- Benign tumor and cysts

- Malignant thyroid tumors
Non-thyroidal illness

Iodine deficiency disorders (IDD)

Growth and pubertal disorders

1.4.1

1.4.2

1.4.3

1.4.4

Short stature / failure to thrive
Tall stature

Precocious puberty

- Central precocious puberty

- Peripheral precocious puberty
Delayed puberty

- Hypogonadism

- Constitutional delay of growth and puberty
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1.4.5 Pubertal variants
- Premature thelarche
- Pubertal gynecomastia
- Premature adrenarche
- Menstrual irregularity
1.5 Adrenal gland and adrenal disorders
1.5.1  Hypoadrenocorticism
- Congenital adrenal hyperplasia
- Congenital adrenal hypoplasia
- Adrenocortical unresponsiveness to ACTH
- Adrenoleukodystrophy
- Mineralocorticoid deficiency
- Adrenal hemorrhage
- Addison’s disease
- ACTH deficiency
- End organ unresponsiveness
1.5.2  Hyperadrenocorticism
- Cushing syndrome
- Virilizing adrenal tumor
- Feminizing adrenal tumor
- Hyperaldosteronism
1.5.3  Disorders of the adrenal medulla
- Pheochromocytoma
1.6 Disorders of sex development (DSD) and reproductive system
1.6.1  Normal sex development
1.6.2  Abnormalities of gonadal development
- Turner syndrome and its variants
- 47, XXX syndrome
-46, XX DSD
-46, XY DSD

- 46, XX/46, XY disorders of sex development
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- 45, X/46, XY disorders of sex development
- 45, X maleness
- Others (cloacal exstrophy, Miillerian duct aplasia-renal agenesis-
cervicothoracic somite dysplasia (MURCS) syndrome)
1.6.3  Abnormalities of testicular function
- Klinefelter syndrome (47,XXY)
-47, XYY
- Leydig cell aplasia / hypoplasia
- Testicular biosynthetic defects
1.6.4  Extragonadal abnormalities
- 50-Reductase deficiency
- Androgen insensitivity syndrome
- Multiple congenital abnormalities
- Masculinization of the female fetus
1.6.5 Others
- Undescended testis
- Vanishing testis syndrome
- Hypospadias
- Gonadal tumors
1.6.6  General principles of the management of ambiguous genitalia
- Evaluation & diagnosis
- Gender assignment / reassignment
1.6.7  General principles of the management of transgender
1.6.8  Abnormalities of ovarian function
- Ovarian cyst
- McCune Albright syndrome
Disorders of calcium, phosphate, vitamin D and bone
1.7.1  Calcium, magnesium and phosphate homeostasis
1.7.2  Disorders of parathyroid hormone (PTH) secretion or action
- Hypoparathyroidism

- Pseudohypoparathyroidism
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- Magnesium deficiency
- Hyperparathyroidism
1.7.3  Disorders of vitamin D (rickets)
1.7.4  Neonatal hypocalcemia
1.7.5  Hypercalcemia
- Primary hyperparathyroidism
- Hypervitaminosis A, hypervitaminosis D
- Immobilization
- Idiopathic infantile hypercalcemia
- Williams syndrone
- Hypercalcemia of malignancy
1.7.6  Hypophosphatemic states
- Hypophosphatemic rickets
- Tumor-induced hypophosphatemia
- Renal tubular acidosis
- Fanconi syndrome
1.7.7  Renal osteodystrophy
1.7.8  Others
- Osteopenia of prematurity
- Osteogenesis imperfecta
- Osteoporosis/osteopenia
Carbohydrate metabolism and hypoglycemia
1.8.1  Pathophysiology
- Glucose metabolism
- Glycogen synthesis and degradation
- Glycolysis, gluconeogenesis, and recycling of lactate and alanine
- Fatty acid synthesis, oxidation and ketogenesis
1.8.2  Etiologies of hypoglycemia
- Hyperinsulinism
- Glycogen storage disorders

- Disorders of gluconeogenesis
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- Drug-induced hypoglycemia

- Defects of glucose transporter

- Inborn errors of metabolism involving hypoglycemia

- Infants of diabetic mother
Diabetes mellitus
1.9.1 Etiology, pathogenesis and therapy of type 1 and type 2 diabetes mellitus
1.9.2  Diagnosis and management of type 1 and type 2 diabetes mellitus

1.9.3  Diabetic ketoacidosis and hyperglycemic hyperosmolar state

1.10

1.9.4  Other types of diabetes mellitus

- Neonatal diabetes mellitus

- Maturity onset diabetes of the young

- Drug-induced diabetes mellitus

- Syndrome associated diabetes mellitus

- Genetic defect of insulin action
Obesity and metabolic syndrome
1.10.1 Neuroendocrine regulation of energy balance
1.10.2 Simple obesity with medical consequences
1.10.3 Obesity disorders

- Endocrine causes

- Syndromic obesity

- Monogenic obesity

- Hypothalamic obesity
1.10.4 Metabolic syndrome

- Insulin resistance syndrome

- Dyslipidemia

- Polycystic ovary syndrome
Special topics in clinical endocrinology
1.11.1  Gastrointestinal peptide hormones
1.11.2  Multiple endocrine neoplasm
1.11.3  Surgery for endocrine disorders

1.11.4 Dermatologic manifestations of endocrine disorders
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1.11.5  Autoimmune endocrine syndrome

1.11.6  Genetic endocrine disorders

1.11.7 Endocrine disruptors

1.11.8 Endocrinopathy in chronic illness and cancer survivors
2. anuannsaalHiams
i’wﬁﬂmmazmmsam:}ﬂuazuﬂawamamnﬁwia‘lﬂf;
2.1 Growth hormone (GH)

- Exercise

- Sleep

- Insulin-induced hypoglycemia test

- Arginine stimulation test

- Glucagon stimulation test

- L-dopa test

- Clonidine test

- IGF-1, IGFBP-3
2.2 GH-releasing hormone (GHRH) stimulation test
2.3 GH suppression test
2.4 Adrenocorticotropin (ACTH) stimulation test
2.5 Thyrotropin-releasing hormone (TRH) stimulation test
2.6 Metyrapone test
2.7 Dexamethasone suppression test
2.8 Gonadotropin-releasing hormone (GnRH) test
2.9 Combined tests of anterior pituitary function
2.10  Water deprivation test
2.11  Human chorionic gonadotropin (hCG) stimulation test
2.12  Thyroid profiles

- Thyroid function tests

Thyroxine binding globulin (TBG)

- Thyroglobulin (Tg)

Thyroid auto-antibodies (thyroglobulin antibody, thyroperoxidase antibody)

- Thyrotopin receptor antibody (TRAD)

25



2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

221

2.22

- Thyroid fine needle aspiration and biopsy
Serum calcium, phosphate, alkaline phosphatase
Serum parathyroid hormone (PTH)
Serum vitamin D metabolites
Bone markers
24-h/random urine for calcium, phosphate, creatinine
Urinary cAMP and phosphate response to PTH
Tests of adrenocortical function
- Plasma cortisol
- ACTH
- ACTH stimulation test
- Plasma renin activity (PRA) / direct renin
- Plasma aldosterone
- Plasma 17-OH progesterone
- Plasma dehydroepiandrosterone sulphate (DHEAS)
- Urine steroid metabolites
Adrenal medulla
- Urine vanillyl-mandelic acid (VMA), homovanillic acid (HVA)
- Urinary catecholamines
- Plasma catecholamines
Gonads
- Plasma testosterone
- Plasma estradiol
- Plasma dihydrotestosterone
- Plasma androsterone/androstenedione
- Serum luteinizing hormone (LH) and follicle-stimulating hormone (FSH)
- B-hca
Pancreas
- Plasma glucose
- Serum insulin

- HbAIC
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- Serum ketones
- Plasma C-peptide
- 2-hr postprandial blood glucose
- Urine glucose
- Urine ketones
- Insulin autoantibody (IAA)
- Islet cell antibody (ICA)
- Anti-glutamic acid decarboxylase antibody (GAD65)
- Anti-tyrosine phosphatase antibody (IA2)
- Oral glucose tolerance test
- Intravenous glucose tolerance test
- Glucagon stimulation test
2.23  Inferior petrosal sinus sampling
3. annsaudanadnuasnfnazinUndiinuTaenmsnsromaded
3.1 Bone
- Bone age
- Skeletal survey
- Bone densitometry
3.2 Neuroradiologic evaluation
- Plain skull X-ray
- Computed tomography (CT)
- Magnetic resonance imaging (MRI)
33 Thyroid
- Scan
- Ultrasonography

- Radioactive scan/uptake

Perchlorate discharge test
34 Adrenal gland

- Plain abdomen

- CT scan

- Ultrasonography
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3.5

3.6

- MIBG

- MRI
Pancreas

- PET scan

Pelvic ultrasonography
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M13197 1: EPA 1: Acute management for common pediatric endocrine emergencies

1. Diabetic ketoacidosis (DKA)

2. Hyperglycemic hyperosmolar state (HHS)

3. Adrenal insufficiency

4. Hypoglycemia, hypocalcemia, hypercalcemia; and hyponatremia and hypernatremia secondary to

ADH disorders
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M19197 2: EPA 2: Management for common pediatric endocrine diseases

1. Familial short stature/ Constitutional delayed growth and puberty (CDGP)

2. Diabetes mellitus

3. Precocious puberty

4. GH deficiency/ multiple pituitary hormone deficiencies

5. Congenital adrenal hyperplasia (CAH)

131979 3: EPA 3: Performing common pediatric endocrine procedures

1. Dynamic endocrine testings

13197 4: EPA 4: Endocrine management after surgery

1. Pre- and post-operative care of patients with sellar/ suprasellar surgery, pheochromocytoma, etc.

é’ ) Y a
3. mammismuguazmsﬂizmu

EPA 1: Acute management for common pediatric endocrine emergency

Title of the EPA

Acute management for common pediatric endocrine emergency

Specifications

1.

2

9.

Detect significant problems/severity of patients

. Perform systemic physical examination correctly

. Able to identify clinical relevant problems/differential diagnosis
. Provide appropriate and relevant investigations

. Provide proper and adequate management

. Provide proper and adequate emergency management

. Inform patients/relative with proper and adequate information

. Record proper and adequate clinical information

Able to lead and communicate with the health-care team

Context

Ambulatory setting and inpatient setting

Domains of competence

Professional habits, attitudes, moral and ethics/

Communication and interpersonal skills/

Scientific knowledge of pediatric endocrinology and metabolism and

other related sciences

Patient care
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Health system and health promotion

Continuous professional development

Knowledge, skills, Knowledge: clinical management of common pediatric endocrine
attitude and behavior emergency, rational use of drugs and investigations, the

and required experience | reimbursement of various health care systems.
for entrustment Skills: history taking, physical examination, clinical reasoning and
decision making, communication with patients and family.

Attitude and behavior: professionalism.

Experience:

- Demonstrate experience coping with patients with endocrine

emergency 2 cases within the 2 years of training

Assessment information | - Direct observation

source to assess - Information from colleagues (multisource feedback)
progress and ground for | - Medical records

a summative - Bed-side discussion

entrustment decision

Entrustment for which | - Execution with reactive supervision (on request) by the end of first
level of supervision is year fellow - level 3 (1 case)
to be reached at which | - Unsupervised at the end of second year fellow - level 4-5 (1 case in
stage of training different diseases/problems)

Milestone EPA 1: Management for common pediatric endocrine emergency
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EPA 2: Management for common pediatric endocrine diseases

Title of the EPA

Management for common pediatric endocrine diseases

Specifications

1.

2.

8

Detect significant problems/severity of patients

Perform systemic physical examination correctly

. Able to identify clinical relevant problems/differential diagnosis
. Provide appropriate and relevant investigations

. Provide proper and adequate management

. Inform patients/relative with proper and adequate information

. Record proper and adequate clinical information

. Able to lead and communicate with the health-care team

Context

Ambulatory setting and inpatient setting

Domains of competence

Professional habits, attitudes, moral and ethics/ Communication and

interpersonal skills/ Scientific knowledge of pediatric endocrinology

and metabolism and other related sciences/ Patient care/ Health system

and health promotion/ Continuous professional development

Knowledge, skills,
attitude and behavior
and required experience

for entrustment

Knowledge: clinical management of common pediatric endocrine

diseases, rational use of investigations, the reimbursement of various

health care systems.

Skills: history taking, physical examination, clinical reasoning and

decision making, communication with patients and family

Attitude and behavior: professionalism.

Experience:
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Demonstrate experience coping with patients with common pediatric
endocrine diseases 2 cases/item within the 2 years of training

Completeness of OPD/IPD records

Assessment information
source to assess
progress and ground for
a summative

entrustment decision

Direct observation
Information from colleagues (multisource feedback)
Medical records

Discussion

Entrustment for which
level of supervision is

to be reached at which

stage of training

Execution with reactive supervision (on request) by the end of first
year fellow - level 3 (1 case)
Unsupervised at the end of second year fellow - level 4-5 (1 case in

different diseases/problems)

Milestone EPA 2: Management for common pediatric endocrine diseases
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EPA 3: Performing common pediatric endocrine procedures

Title of the EPA Performing common pediatric endocrine procedures e.g. dynamic

endocrine testing

Specifications 1. Know indications/ principles of pediatric endocrine procedures

2. Able to identify clinical relevant problems and/or patient’s
risks to particular procedures/interventions

3. Provide appropriate and relevant investigations

4. Provide appropriate interpretation of investigations/ testing

Context Outpatient/in-patient setting
Domains of Professional habits, attitudes, moral and ethics/ Communication and
competence interpersonal skills/ Scientific knowledge of pediatric endocrinology

and metabolism and other related sciences/ Patient care/ Health system

and health promotion/ Continuous professional development

Knowledge, skills, Knowledge: the principle of endocrine testing and preparation before
attitude and behavior performing testing

and required experience | Skills: injection technique and proper collection of samples

for entrustment Experience:

- Demonstrate dynamic endocrine testing 1 case

Assessment information | - Direct observation

source to assess Information from colleagues (multisource feedback)
progress and ground for | - Discussion
a summative

entrustment decision

Entrustment for which | - Execution with reactive supervision (on request) by the end of first
level of supervision is year fellow - level 3 (1 procedure)

to be reached at which - Unsupervised at the end of second year fellow - level 4-5 (1

stage of training procedure in different diseases/problems)

Milestone EPA 3: Performing common pediatric endocrine procedures

F1 | F2
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S W =) ) =) d‘ =S
n.annpz lumsaneavasa@eaiiennsn

<2 |2
2 |2

@ o @
GU.ﬁ’]ll’]ﬁfl!%’li%')\iﬂ’l')gllﬂﬁﬂ%@u%’lﬂﬂ’liﬁiﬁ%‘ﬂﬂﬁ@u a@ﬁillu#ﬁ@]ﬂﬂ’li

38



F1

F2

[
=

k4 5 ' A a K o’d’
mmg‘maQminfnmﬁmﬂﬁﬂﬂau"limuagmamu@ammmzmamauq 1]
Netos (Scientific knowledge of pediatric endocrinology and metabolism

and other related sciences)

a J g 1 a
ahlainemanimsunndiugiuuessamenazinle

= 9 a = A a 1 9
611.ummgmm’mu13ﬂ1u3%1%wsga$wawwaﬂummwmeu%muazm

aR 3
unveawyluan

NMSNAIANNEANNTINTIMIT1T WL 19701148 (Continuous

professional development)

=] a 9 4 v A o 9 Y 1
ﬂ.ﬁJﬂ'J'liJﬂﬂﬁiNﬁ‘i3‘?]{5]111ﬂaﬂTI/Iﬂ?ﬁ?ﬁﬁﬁil&ﬂTﬁﬁﬁNﬂ??N?ﬂﬂu ae

WANNTZUVVTMIGUAIN

¥ AuiumsIsenmsunnduazarssugy la

9 [
ﬂ.ﬂTii‘leﬂfJfJNﬁiJLﬁi{]Nﬁ

] A Yy A wa
qﬁﬂuguazgwmﬂizﬁumimﬂlﬂmﬂmmmmﬂmiﬂgm

2 | <

2 |2

MIAnReA AN IUAZMTAS 19T UWHENW (Communication and interpersonal

skills)

o 9y 91 a 1 a a
n.duauedoyanile wazenneilymedaiilszansnm

' Y @ Y J o 4
GU.i‘l'lﬁl‘ﬂ’f]ﬂﬂ'ﬂllgllag‘ﬂﬂHZiWLLﬂLL‘W‘WEJ ‘Llﬂﬁﬂ‘]el'lu‘W‘ﬂﬂ nazynains

@
NINNIUNNY

a.dods Iideyaunanauazfile ldedegnasaaziidszansnmlall
J

v Aa I o
wae imsunsdaaulatazdnaasuesanuiluuyyd

= [ o =) v Y @ [ = Aa A
LUNYBITUNUDA VITQTHﬂ‘UEji'J?JQTL!‘V]ﬂi&’ﬂﬂ@ﬂ?\?ﬂﬂﬁ%ﬁ‘ﬂ‘ﬁﬂ”l‘w

g A (= Yo o ' s A
ﬂ.UJTH/]TJ3ﬂ1&1']!Lﬁgslﬁﬂ'lllugu']l!ﬂMW‘Vlﬂllﬁg‘liﬂﬁ']ﬂﬁﬂu Tﬂﬂlﬂw'lzvn\i

] Y AR I
@]f’)‘llul'i‘ﬂﬂllﬁglﬂllﬂﬂﬂa‘ﬁﬂiutﬂﬂ

aAa v a a T Aa = . .
nHAUaY LINAA AUTITNUASVIGTITNUHIITITN (Professional habits,

attitudes, moral and ethics)

[ a 9y 4'

n.fiAuEIIN 95053550 LazanAd ARl YA f3ma ous W

Y

BN LOLYNBU

v ianwaula1if nazannsafann llganuiludsouideiioinana

Y

0 (Continuous Professional Development)

A.IAMUSURAFDUADNUN IASUND LKLY

o =R <K d
q.mumwaﬂ‘iﬂwumuim

2 | <

2 |2

39




promotion)

ITVUFUMN amznna%’nm’%uqmmw (Health system and health

nfianudneanuszuugunmuazssuunvelszms

=

v finwg wazlidswluszuoiannguaimmsguainudgihe

P ) ) A o Y
ﬂ.JJﬂ’JHJEﬂ’JHJL‘llﬂﬂ!iﬁNﬂ’NiJﬂaﬂﬂﬂﬂﬂlﬂx‘]@‘ﬂ’w

S Y Y =~ v a A Y
\1.Nﬂ')']i]gﬂ']'lﬂ!slﬂﬁlmﬂﬂ'lﬂﬂﬁ‘Vl‘ﬁGUfNEJ‘]J'JfJ

2 |2 |2 |2
2 |2 |2 |2

%.“l%"n%’wmﬂﬁqmmwaéwmmmu (Cost Consciousness Medicine) Liay
awnsodSunlasumsquainufihelddiduusunvesmsoims VR

M55y IdnunasguIndn

EPA 4: Endocrine management after surgery

Title of the EPA Endocrine management after surgery
Specifications 1. Detect significant problems/severity of patients
2. Perform systemic physical examination correctly
3. Able to identify clinical relevant problems/differential diagnosis
4. Provide appropriate and relevant investigations
5. Provide proper and adequate management
6. Provide proper and adequate emergency management
7. Inform patients/relative with proper and adequate information
8. Record proper and adequate clinical information
9. Able to lead and communicate with the health-care team
Context Inpatient setting
Domains of Professional habits, attitudes, moral and ethics/ Communication and
competence interpersonal skills/ Scientific knowledge of pediatric endocrinology
and metabolism and other related sciences/ Patient care/ Health system
and health promotion/ Continuous professional development
Knowledge, skills, Knowledge: clinical management of common medical problems after
attitude and behavior surgery, rational use of drugs and investigations, the reimbursement of
and required experience | various health care systems.
for entrustment Skills: history taking, physical examination, clinical reasoning and
decision making, communication with patients and family.
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Attitude and behavior: professionalism.

Experience:

- Demonstrate experience coping with patients with endocrine
management pre- and post surgery 1 case within the 2 years of
training

- Completeness of IPD records: 1 record/week/rotation

Assessment information | - Direct observation

sources to assess Information from colleagues (multisource feedback)

Medical conferences

progress and ground for

a summative - Discussion

entrustment decision

Entrustment for which | - Execution with reactive supervision (on request) by the end of first
level of supervision is year fellow — level 3 (1 case)

to be reached at which | - Unsupervised at the end of second year fellow — level 4-5 (1 case in

different diseases/problems)

stage of training

Milestones EPA 4: Endocrine management after surgery
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EPA

EPA

EPA

EPA

Patient care

and metabolism and other related sciences

Scientific knowledge of pediatric endocrinology

Continuous professional development

Communication and interpersonal skills

Health system and health promotion

v
v A

d a d‘

!nmmﬂizmumimfz)umu *

A = A ¢ o Y 1
1. !N@N‘luﬂ‘lﬁﬁjﬂﬂ‘ﬂiu 12 110U !!Wﬂﬂﬂﬁzﬂ]ﬂﬂéﬂﬂﬂﬂﬂ
EPA 1, level 3 (1 case)
EPA 2, level 3 (1 case)
EPA 3, level 3 (1 procedure)
EPA 4, level 3 (1 case)

ﬁ' \ = A d o Y U
2. !N@NTI-\!fniﬁlﬂﬂllﬁN 24 !ﬂ@u!!Wﬂﬂﬂ§$ﬂ1U1uﬂf’]ﬂi’)ﬂ
EPA 1, level 4-5 (1 case)
EPA 2, level 4-5 (1 case)
EPA 3, level 4-5 (1 procedure)

EPA 4, level 4-5 (1 case)
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