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DAIBETES MELLITUS IN CHILDREN 

(Insulin Dependent Diabetes Mellitus, Juvenile Diabetes) 
IV Malene, BAN Manet 

I. Key Facts 
- T1DM remains the most common type of diabetes in children, despite the increasing 

rate of type 2 diabetes mellitus (T2DM). (1) 
- Diabetes is found in every population in the world and in all regions, including rural 

parts of low- and middle-income countries. The number of people with diabetes is 
steadily rising, with WHO estimating there were 422 million adults with diabetes 
worldwide in 2014. In addition, the International Diabetes Federation (IDF) estimated 
that 1.1 million children and adolescent age 14-19 years old have type 1 diabetes 
mellitus (T1DM). (2) 

- The incidence of childhood T1DM varies worldwide, ranging from 0.1 to 65 per 
100,000 children < 15 years old. The age of presentation has a bimodal distribution, 
with peaks between 4 to 6 years old and 10 to 14 years old. (3) 

- The differentiation between T1DM, T2DM, monogenic, and other forms of diabetes 
have important implications for both treatment and education. (4) 

II. Overview  
1. Definition:  

Type 1 diabetes mellitus (T1DM), one of the most common chronic diseases in childhood, 
is defined by insulin deficiency following the destruction of the insulin-producing 
pancreatic beta cells. (5) 

2. Pathophysiology:  
T1DM is the result of the auto-ƛƳƳǳƴŜ ŘŜǎǘǊǳŎǘƛƻƴ ƻŦ ƛƴǎǳƭƛƴ ǇǊƻŘǳŎƛƴƎ ʲ ŎŜƭƭ ƻŦ ǘƘŜ 
pancreas islet.  

3. Etiology:  
The exact etiology is complex and currently unknown. It is believed that it triggers by 
unknown environmental factors such as viral infection (coxsackie virus, cytomegalovirus, 
ƳǳƳǇǎΣ ǊǳōŜƭƭŀύΣ ŎƻǿΩǎ Ƴƛƭƪ ŦŜŜŘƛƴƎ ŀǘ ŀƴ ŜŀǊƭȅ ŀƎŜΣ ǾƛǘŀƳƛƴ 5 ŘŜŦƛŎƛŜƴŎȅΣ ŀƴŘ perinatal 
factors in the genetic predisposition individual (HLA DR3/DR4).  

III. Symptoms (6,7) 
When 80-фл҈ ƻŦ ǘƘŜ ʲ ŎŜƭƭ Ƴŀǎǎ Ƙŀǎ ōŜŜƴ ŘŜǎǘǊƻȅŜŘΣ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ʲ ŎŜƭƭ Ƴŀǎǎ ƛǎ 
insufficient to maintain euglycemia and clinical manifestations of diabetes result. 

 
 

 

IV. Diagnosis 
- Criteria for the diagnosis of diabetes mellitus:  

o Classic symptoms of diabetes or hyperglycemic crisis with plasma glucose concentration 

More common Less common Severe presentation (DKA) 

- Weight loss 
- Polyuria (bed 
wetting) 
- Excessive thirst, 
tiredness 
 

- Excessive hunger 
- Blurred vision 
- Mood changes 
-Skin infections 
- Oral or vaginal thrush 
- Abdominal pain 

- Frequent vomiting  
- Acute abdominal pain  
- Flushed cheeks 
- Acetone smell of breath 
- Dehydration with continuing polyuria  
- Decrease level of consciousness 
- Kussmaul respiration (deep, rapid, sighing) 
- Coma 
- Shock. 



 

Clinical Practice Guidelines for Pediatrics Part 2 

3 
 

җнлл ƳƎκdl (11.1 mmol/L) 

o CŀǎǘƛƴƎ ǇƭŀǎƳŀ ƎƭǳŎƻǎŜ җ мнс ƳƎκŘƭ όҗтΦл ƳƳƻƭκ[ύ 
o Abnormal oral glucose tolerance test (OGTT) with a 2-hour postprandial serum 
ƎƭǳŎƻǎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ җнлл ƳƎκdl. 

o Hba1c җсΦр҈Φ 
- In the present of symptoms: Urine testing: glycosuria, ± Ketonuria 
- Inform the patient and their family and refer them to specialized centre if they meet 

any of the above criteria. 

V. Treatment 
1. Aims of Diabetes Management 

- Optimal glycemic control. 
- Normal growth and development (Under-insulinization leading to growth failure and 

pubertal delay). 
- Reduce the risk of long-term complications. 

2. Insulin therapy:  
a. Type of Insulin: 
 

Human Insulin Analogue Insulin 

{ƘƻǊǘ ŀŎǘƛƴƎ ό!ŎǘǊŀǇƛŘΧύΣ LƴǘŜǊƳŜŘƛŀǘŜ 
όLƴǎǳƭŀǘŀǊŘΧύ ŀƴŘ tǊŜƳƛȄ όaƛȄǘŀǊŘΧύ 

wŀǇƛŘ ŀŎǘƛƴƎ όbƻǾƻǊŀǇƛŘΧύ ŀƴŘ long acting  
 ό[ŜǾŜƳƛǊΧύ   

 
Currently, there is no evidence illustrated that using analogue is better than human insulin 
in term of improving hba1c level. 
b. Subcutaneous injection:   

The two most used regimens are: 
Conventional regimen 

(2 injections daily) 
Basal Bolus regimen 

(Multiple daily injection, usually 4 injections) 

- Short-acting insulin (Actrapid®) + 
Intermediate-acting insulin (Insulatard®) 
given 20-30 minutes before breakfast 
and dinner (See algorithm). 

- 2/3 of total daily insulin in the morning 
and 1/3 in the evening (1/3 of the 
insulin dose is short-acting and 2/3 is 
intermediate Acting). 
 

 

- 3 injections of rapid acting with main meal 
(bolus) + 1 injection of long or intermediate 
action (Basal) at bedtime.  

- If using rapid acting and long acting (analogue 
insulin):  

Å 50-70% of total daily dose as rapid acting     
insulin 

Å 30-50% is given as long-acting insulin  
- If using short-acting (regular) and 

intermediate-acting (human insulin): 

Å 70% of the total daily dose as short-acting 
insulin (divided into 3 pre-meal boluses) 

Å 30% of the total daily dose as a single 
injection of intermediate-acting insulin 
before bedtime. 

 
Insulin requirement/dosage:  

Pre-pubertal children 
(outside the partial remission phase) 

During puberty 

Usually require 0.7-1.0 IU/kg/day 
 

Requirements may rise substantially above 1 and 
even up to 2 U/kg/day 
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¢ƘŜ ΨΨƻǇǘƛƳŀƭΩΩ ŘƻǎŜ ƻŦ ƛƴǎǳƭƛƴ ƛǎ ǘƘŀǘ ǿƘƛŎƘ ŀŎƘƛŜǾŜǎ ǘƘŜ ōŜǎǘ ŀǘǘŀƛƴŀōƭŜ ƎƭȅŎŜƳƛŎ ŎƻƴǘǊƻƭ ŦƻǊ ŀƴ 
individual child or adolescent, without causing obvious hypoglycemia, and resulting in normal 
growth and development. 

c. Injection site: 4 recommended sites: (8) 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

d. Intravenous insulin: Use in case of DKA, IV Infusion of regular insulin (Actrapid®), See Algorithm. 
e. Insulin pump: Can also use, but this is very expensive and requires expert education 

to initiate and monitor therapy. 
f. Monitoring: 
- Blood Glucose testing: usually two to four times per day  
- Urine testing: should be tested for ketonuria. 
- The hba1c test: Target <7%. This test should be done two to four times per year. 
g. Nutritional management: 
- The diet for children and adolescent with diabetes is no different. They can eat a normal food 

plan as recommended for the general population without the need for special foods. 
- Children with diabetes need a healthy diet with food in amounts and proportions 

appropriate to the age and stage of growth. 
- ¢ƘŜ ǇŀǘƛŜƴǘ ƻǊ ŎŀǊŜ ǘŀƪŜǊǎ ǎƘƻǳƭŘƴΩǘ ǊŜǎǘǊƛŎǘ ŜȄŎŜǎǎƛǾŜƭȅ ǘƘŜ ƛƴǘŀƪŜ ƻŦ ŎŀǊōƻƘȅŘǊŀǘŜ ǘƻ 

lower blood glucose levels. 
- Sugary soft drinks or foods with high levels of saturated fat should be avoided. 
- The overweight or obese should be encouraged to lose weight by a combination of 

changes in food intake and physical activity. 
h. Physical activity: 
- Any physical activity including exercise is very beneficial and should be encouraged. 
- Diabetes should not be a barrier to participating in exercise. 
- Exercise increases insulin absorption, again predominantly related to increased 

subcutaneous blood flow. 
- A major complication of exercise in diabetic patients is the presence of a hypoglycemic 

reaction during or within hours after exercise. 
i. Education 
- Education is the keystone of diabetes care. (9) 
- Empower them and their families to take control of their diabetes.  
- All patients and family need careful training for life with insulin. This is best achieved 

outside hospital.  
- Diabetic lesson and other educational materials are given to patients in hard copies, 

Facebook page and also website expecting that the patient and care givers understand 
more about diabetic management.  
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Algorithm 
 
 

 
 
            
 

  
 
 

  
  
 
 
 
 
 
 
 
 
      
 
  
             
  
 
 
  
 
 
 
   
 
 
 

  
 
 
 
 
 
 
 
 
 

 

Non-emergency Emergency 

Clinical History 

- Polyuria, bed wetting  
- Polydipsia 
- Polyphagia 
- Weight loss  
- Tiredness  
- Mild dehydration 
- Blurred vision 

all symptoms of non-emergency + 
- Severe Dehydration 
- Kussmaul Respiration 
- Nausea, Vomiting ++ 
- Abdominal pain 
- Altered mental status   
- Shock 

Lab tests 

-  .D ҧҧҔммƳƳƻƭκƭ ƻǊ нллƳƎκŘƭ 
- Glycosuria (Ketones in urines+/-) 
- pH > 7.30 

- .DҧҧҔммƳƳƻƭκ[ ƻǊ нллƳƎκŘƭ 
- ǇI Ҩғ тΦол ƻǊ .ƛŎŀǊō ғмрƳ9ǉκ[ 
- Ketonemia or Ketonuria  

 

Diabetes Ketoacidosis (DKA) Classical Diabetes (Diabetes non-
Ketoacidosis) 

Therapy in the first 24 h to 48 h.  
 Saline 0.9%: 10-15ml/kg/h and may be repeated if 

necessary (Should not exceed 30ml/kg for the 1st 
hour). 
 Rapid-acting insulin (Actrapid®) 0.1U/kg/h -

Continue IV infusion until acidosis has been 
corrected and the blood glucose level falls to 8.3-
11mmol/l. Then switch to SC injection 

- Oral Fluid 
- Start with Subcutaneous Insulin 
Á Dose: 0.5U- 1U/kg/day and 

requirements may rise up to 
2U/kg/day during puberty. 

Á {ŜŜ άLƴǎǳƭƛƴ wŜƎƛƳŜƴέ ŀōƻǾŜ ƛƴ 
treatment 

Presentation and management of type 1 Diabetes (9-12) 

 

Refer to Diabetes Centre 
- Initial laboratory measurements should include 

serum glucose, sodium, potassium, chloride, 
bicarbonate, BUN, creatinine, calcium, phosphate, 
and magnesium concentrations; arterial or venous 
pH; and a urinalysis. 

- Vital signs & neurological status: Checked hourly. 
- Evaluation of dehydration 
- Serum BG should be checked every hour during 

therapy, Arterial or capillary blood gas: Measured 
1-2 hourly 

- Serum electrolytes should be repeated 2-3hourly 
- Urine test for Ketonuria 
- Monitor for complication (e.g. Cerebral oedema) 

- BGL Җ 15mmol/L = change to 5% 
glucose 

- BGL < 5mmol/L or falls rapidly 
>5mmol/L/h in range 5-15mmmol/L = 
increase glucose to 10% 

- Start 40mmol/L KCl, increase to max 
60mmol/L if K below normal range 

- Corrected sodium = measured sodium 
+ 0.3 x (glucose ς 5.5) mmol/L 

pH > 7.2- < 7.3   pH < 7.2 
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× IV regular insulin is very short acting, give first subcutaneous dose 20 min before stopping 
infusion. (10) 

×  Severity of DKA (11) 

 

Assessment based on the severity of these 
parameter 

Venous pH Bicarbonate (mmol/L) 

Mild < 7.3 < 15 

Moderate < 7.2 < 10 

Severe < 7.1 < 5 

 

VI. Complications 
 

Acute Complications Chronic complications 
 

Hypoglycemia 
Diabetic keto-acidosis (DKA) 
- DKA is a life-threatening and the most 
common cause of deaths, require immediate 
hospitalization. 
- Often as a result of inadequate insulin 
therapy during intercurrent illness and insulin 
omission. 
- Cerebral edema occurs 1-5% of cases of DKA. 

Macrovascular 
complications 

Microvascular 
complications 

- Circulatory:  
   e.g. Stroke 
- Cardiovascular 

events:  
e.g. Myocardial   
    infarction,   
    vascular disease  
    with limb loss. 

 

- Retinopathy 
- Nephropathy 
- Neuropathy 

 

VII. Recommendation 
- Every child with type 1 diabetes, including those from rural and remote areas after 

suspecting or confirm diagnosis should transfer to the specialized center to get proper 
treatment.  

- Do not delay the treatment after diagnosis. 
- Self-blood glucose monitoring (SBGM) is essential in the long-term management of 

diabetes. 
- In general, postprandial blood glucose should be less than 10 mmol/l (180 mg /dl) and 

fasting blood glucose should vary between 5 to 7 mmol/l (90-126 mg/dl) to avoid acute 
and long-term complications. 
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DIABETES INSIPIDUS 
L± aŀƭŜƴŜΣ YLa 5ŀǊŀΣ {!aπ!b YŀƳƴƘŀƴǊƻǘƘ 

LΦ YŜȅ ŦŀŎǘǎ 
- Diabetes insipidus (DI) is an uncommon endocrine disorder affecting nearly 1 in 

25,000 people or about 0.004% of the global population.  

- On epidemiological review, DI does not show a predilection for males or females.  

- It may develop at any age, with hereditary forms developing earlier in life.  

π Untreated DI negatively impacts the quality of life of the patient. [2] 

LLΦ hǾŜǊǾƛŜǿ 
мΦ 5ŜŬƴƛǝƻƴ 

- Diabetes insipidus (DI) is an uncommon condition with either reduced or absent secretion 
of anti-diuretic hormone (ADH) from the hypothalamus, or insensitivity to ADH within the 
kidney. This leads to an inability to concentrate urine causing polyuria with compensatory 
polydipsia and potentially fluid and electrolyte imbalance. [5] 

- DI is dangerous when a child is unable to access water freely (eg. Very young child, 
altered conscious state, nil by mouth or too unwell) or has an impaired thirst response 
(eg. Complex midline CNS defect, hypothalamic trauma or malignancy). [5] 

2. Physiopathology [10] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Etiology [5,9,10] 

 

Central Diabetes Insipidus 
(!5I ŘŜŬŎƛŜƴŎȅύ 

Nephrogenic Diabetes Insipidus 
ό!5I ǊŜǎƛǎǘŀƴŎŜύ 

- Primary: idiopathic 
π{ŜŎƻƴŘŀǊȅΥ ōǊŀƛƴ ƭŜǎƛƻƴǎ ƻǊ ƛƴƧǳǊȅΣ 
ŜΦƎΦ ¢ǳƳƻǳǊΣ ƘȅǇƻȄƛŎ ƛƴƧǳǊȅΣ ǎǳǊƎŜǊȅ 

- Hereditary: ADH receptor mutation 
- Acquired:  
o Medications, e.g. Lithium, demeclocycline 
o Electrolyte disturbances, e.g. Hypercalcemia, 

hypokalaemia 
- Renal disease 
π tǊŜƎƴŀƴŎȅ 
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LLLΦ {ƛƎƴǎ ŀƴŘ {ȅƳǇǘƻƳǎ ώммϐ 

 

Predominant 
manifestations 

In infants In children 

- Polyuria  

- Polydipsia 

- Nocturia 

 

- Crying 

- Irritability 

- Growth 
retardation 

- Hyperthermia 

- Weight loss 

 

- Enuresis 

- Anorexia 

- Linear growth defects 

- Fatigability 

- Constipation 

- Neurological symptoms: headaches, 
vomiting, altered sensation, 
weakness 

 

L±Φ 5ƛŀƎƴƻǎƛǎ ώрϐ 

   Laboratory investigations: 

- Urgent Blood glucose level (to exclude Diabetes mellitus) 

- Serum electrolyte concentrations and glucose level 

- Urine dipstick: check specific gravity, glucose 

- Early morning urine and serum osmolality (See table below) 

- A 24-hour urine collection for determination of urine volume 

 

Results which may indicate particular diagnoses:  

 

 

π ! ǿŀǘŜǊ ŘŜǇǊƛǾŀǝƻƴ ǘŜǎǘ όǎŜŜ ŀƭƎƻǊƛǘƘƳ ŀƴŘ ŀƴƴŜȄύ ǿƛƭƭ ŘƛǎǝƴƎǳƛǎƘ ŎŜƴǘǊŀƭ 5L ŦǊƻƳ 
ƴŜǇƘǊƻƎŜƴƛŎ 5L ŀƴŘ ǇǊƛƳŀǊȅ ǇƻƭȅŘƛǇǎƛŀΦ ¢Ƙƛǎ ǘŜǎǘ ǎƘƻǳƭŘ ƻƴƭȅ ōŜ ǇŜǊŦƻǊƳŜŘ ǳƴŘŜǊ 
ǎǇŜŎƛŀƭƛǎǘ ƎǳƛŘŀƴŎŜΣ ŀƴŘ Ƴŀȅ ƴƻǘ ōŜ ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ƛƴŦŀƴǘǎ ғмн ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǎŀŦŜǘȅ 

π /ƻƴǎƛŘŜǊ ǊŜƴŀƭ ǳƭǘǊŀǎƻǳƴŘ ǇŀǊǝŎǳƭŀǊƭȅ ƛŦ ƴŜǇƘǊƻƎŜƴƛŎ 5L ǎǳǎǇŜŎǘŜŘΦ 

π LŦ ŎƻƴŎŜǊƴ ŦƻǊ ŎŜƴǘǊŀƭ 5LΥ awL ōǊŀƛƴ ŀƴŘ ǇƛǘǳƛǘŀǊȅΣ ǎŎǊŜŜƴ ƻǘƘŜǊ ŀƴǘŜǊƛƻǊ ǇƛǘǳƛǘŀǊȅ 
ƘƻǊƳƻƴŜǎ 

 

 

Diagnostic Urine volume 
(ml/kg/h)  

Serum 
sodium 
meq/l 

Serum 
osmolality 
mosm/kg 

Urine 
specific 
gravity 

Urine 
osmolality 

Mosm/kg 

Normal 1- 4 135-145 280 1.010-1.030 50-1400 

Central DI >4 >145 >300 <1.010 <300 (<700*) 

Nephrogenic 
DI 

>4 >170 >300 <1.005 <300 (<700*) 

Primary 
polydipsia 

May be >4 135-145 <280 <1.020 <300 

https://www.rch.org.au/clinicalguide/guideline_index/Diabetes_Mellitus/
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Algorithm 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

× 5ƛũŜǊŜƴǝŀƭ ŘƛŀƎƴƻǎƛǎ ώммϐ 

π aŜŘƛŎŀǝƻƴǎ όŜȄΥ ŘƛǳǊŜǝŎǎύ 

π tǎȅŎƘƻƎŜƴƛŎ ǇƻƭȅŘƛǇǎƛŀ  

π !ōƴƻǊƳŀƭ ǘƘƛǊǎǘ ƳŜŎƘŀƴƛǎƳ όŘƛǇǎƻƎŜƴƛŎ 5Lύ  

π IȅǇŜǊƴŀǘǊŜƳƛŀ ŘŜƘȅŘǊŀǝƻƴ  

π 5ƛŀōŜǘŜǎ ƳŜƭƭƛǘǳǎ  

π tƻƭȅǳǊƛŀΩǎ ǊŜƴŀƭ CŀƛƭǳǊŜ όŜΦƎΦ wŜƴŀƭ ǘǳōǳƭƻǇŀǘƘȅύ  

π IȅǇŜǊŎŀƭŎŜƳƛŀ  

Polyuria-polydipsia Syndrome [5,10,11,12] 

Glycosuria UOsm + SOsm  
+ Serum electrolytes 

UOsm > 300 mOsm/kg UOsm < 300 mOsm/kg 
- Hyperglycaemia  
- High Solute intake 
- Azotaemia 

No Yes 
- Hyperglycaemia 

(Diabetes Mellitus) 

SOsm < 280 mOsm/kg SOsm > 300 mOsm/kg 
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π !ŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ  

π /ŜǊŜōǊŀƭ ǎŀƭǘ ǿŀǎǝƴƎΦ 

±Φ aŀƴŀƎŜƳŜƴǘ 
The therapeutic goals are primarily to reduce polyuria and decrease the thirst so that the child is 
able to grow adequately and maintain a normal lifestyle. 

мΦ /ŜƴǘǊŀƭ ŘƛŀōŜǘŜǎ ƛƴǎƛǇƛŘǳǎΥ 

π ¢ǊŜŀǘ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ŎŀǳǎŜΣ ƛŦ ŀǇǇƭƛŎŀōƭŜ 

- Immediately after neurosurgery, a triphasic response (immediate DI followed by a variable 
period of Syndrome of inappropriate antidiuretic hormone (SIADH) and subsequent permanent 
DI) may occur. During this period, fluid and electrolyte balance will require very close monitoring 
by neurosurgery and endocrinology. Desmopressin treatment is generally given as needed 
rather than regularly until risk of SIADH and sudden hyponatremia has passed. [5] 

Algorithm 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

нΦ bŜǇƘǊƻƎŜƴƛŎ ŘƛŀōŜǘŜǎ ƛƴǎƛǇƛŘǳǎΥ  

Algorithm 3. Treat the underlying cause, if applicable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Encourage Enteral free water replacement + careful monitoring serum sodium 
o Generally older children with intact thirst will be able to regulate their own water intake 
o Babies and young infants may require nasogastric/Percutaneous Endoscopic Gastrostomy 

(PEG) fluids to maintain sufficient fluid intake 
- Low solute (low-sodium, low-protein) diet to reduce urine solute load and urine output 
- Correct any calcium, potassium or magnesium imbalances 
- Beyond 10mL/kg bolus of 0.9% NaCl for emergency resuscitation, all fluid management must be 

discussed with specialist. [5] 

 

Nephrogenic Diabetes Insipidus [4,5,13,14,15] 

- Hydrochlorothiazide:  
o <6m: 1-3mg/kg/d 2 divided doses PO (MAX 37.5mg/d) 
o 6m to 2y: 1-2mg/kg/d single or 2 divided doses PO (MAX 37.5mg/d) 
o 2-12y: 1-3mg/kg/d (MAX 3mg/kg/d or 100mg/d) 

- +/- Indomethacin:  
o < 2y: safety and efficacy not established 
o 2-14y: 1-2mg/kg/d in 2-4 divided PO (MAX 4mg/kg/d or 1.5-2g/d) 
o > 14y:  

. Intermittent release: 25-50mg PO or IR 3-4 times /d (MAX 200mg/d) 

. Extended release: 75-150mg PO single dose or 2 divided doses (MAX 150mg/d) 
- Amiloride 0.3mg/kg/d (0.3mg-0.6mg/kg/d in divided doses 3 times daily along with 

hydrochlorothiazide. (indicated in patients with lithium-induced NDI who continue lithium therapy) 

 

Central Diabetes Insipidus [4,5,13,14,15] 

Children > 12y 
- Oral: 0.05mg divided into 2-3 doses daily 

(1.2mg MAX) 
- Intranasal: 10-40mcg/d divided into 1-3 doses 

- IV: 1-2mcg twice daily 
- Subcutaneous: 1-2mcg twice daily 

Encourage fluid replacement orally 
If require IV fluid: use D5% 1/2S 
- If Na < 150-169 mmol/L = replace slowly > 48h 
- If Na  170 mmol/L = seek specialist advice and consider ICU 

Children 3m - 12y 
- Oral: 0.05mg twice a day (0.8mg MAX) 
- Intranasal: 5-30mcg/d divided into 1-2 

doses 
- IV & Subcutaneous: No definitive dosing 

available (14) 

Children < 3month: Safety and 
efficacy of desmopressin not 

established 
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±LΦ /ƻƳǇƭƛŎŀǝƻƴǎ  
π DǊƻǿǘƘ CŀƛƭǳǊŜ 

π bƻŎǘǳǊƛŀ ŀƴŘ ŜƴǳǊŜǎƛǎ 

π IȅǇŜǊƴŀǘǊŜƳƛŀ ŘŜƘȅŘǊŀǝƻƴ 

π {ŜƛȊǳǊŜǎ 

π aŜƴǘŀƭ ǊŜǘŀǊŘŀǝƻƴΦ 

±LLΦ tǊƻƎƴƻǎƛǎ 
/ŜƴǘǊŀƭ ŘƛŀōŜǘŜǎ ƛƴǎƛǇƛŘǳǎ Ŏŀƴ ōŜ ŀ ǘŜƳǇƻǊŀǊȅ ƻǊ ŀ ǇŜǊƳŀƴŜƴǘ ŎƻƴŘƛǘƛƻƴΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ǿƘŀǘΩǎ 
ŎŀǳǎƛƴƎ ƛǘΦ LŦ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƛǎ ǇŜǊƳŀƴŜƴǘΣ ƛǘΩǎ ǘȅǇƛŎŀƭƭȅ Ŝŀǎƛƭȅ ǘǊŜŀǘŜŘ ǿƛǘƘ ƳŜŘƛŎŀǘƛƻƴΦ !ƭƳƻǎǘ ŀƭƭ 
children with central diabetes insipidus lead full, healthy lives. 
Children with nephrogenic diabetes insipidus can also lead relatively normal lives with proper 
medical care and management. 
 
 

wŜŦŜǊŜƴŎŜǎ 

мΦ aŀƭŜƴ L±κ /ŀƳōƻŘƛŀ /ƭƛƴƛŎŀƭ tǊŀŎǝŎŜ DǳƛŘŜƭƛƴŜǎ ŦƻǊ tŜŘƛŀǘǊƛŎ όнлмоύΣ опфπорп 

нΦ Iǳƛ /Σ YƘŀƴ aΣ YƘŀƴ {ǳƘŜō a½Σ Ŝǘ ŀƭΦ 5ƛŀōŜǘŜǎ LƴǎƛǇƛŘǳǎΦ ώ¦ǇŘŀǘŜŘ нлно Wǳƴ мϐΦ LƴΥ ǎǘŀǘǇŜŀǊƭǎ 
ώLƴǘŜǊƴŜǘϐΦ ¢ǊŜŀǎǳǊŜ LǎƭŀƴŘ όC[ύΥ ǎǘŀǘǇŜŀǊƭǎ tǳōƭƛǎƘƛƴƎΤ нлно WŀƴπΦ 

оΦ 9Φ 5ŀōǊƻǿǎƪƛ Ŝǘ ŀƭΦ κ ому .Ŝǎǘ tǊŀŎǝŎŜ ϧ wŜǎŜŀǊŎƘ /ƭƛƴƛŎŀƭ 9ƴŘƻŎǊƛƴƻƭƻƎȅ ϧ aŜǘŀōƻƭƛǎƳ ол 
όнлмсύ омтπону 

пΦ LƴŘƛŀƴ WƻǳǊƴŀƭ ƻŦ 9ƴŘƻŎǊƛƴƻƭƻƎȅ ŀƴŘ aŜǘŀōƻƭƛǎƳ κ нлмм κ ±ƻƭ мр κ {ǳǇǇƭŜƳŜƴǘ о 

рΦ ¢ƘŜ wƻȅŀƭ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ aŜƭōƻǳǊƴŜΣ нлннΣ 5ƛŀōŜǘŜǎ LƴǎƛǇƛŘǳǎΣ /ƭƛƴƛŎŀƭ tǊŀŎǝŎŜ DǳƛŘŜƭƛƴŜǎΣ 
!ǾŀƛƭŀōƭŜ ŀǘ ƘǧǇǎΥκκǿǿǿΦǊŎƘΦƻǊƎΦŀǳκŎƭƛƴƛŎŀƭƎǳƛŘŜκƎǳƛŘŜƭƛƴŜψƛƴŘŜȄκŘƛŀōŜǘŜǎψƛƴǎƛǇƛŘǳǎκ 

сΦ /ǳȊȊƻ .Σ tŀŘŀƭŀ {!Σ [ŀǇǇƛƴ {[Φ tƘȅǎƛƻƭƻƎȅΣ ±ŀǎƻǇǊŜǎǎƛƴΦ ώ¦ǇŘŀǘŜŘ нлно !ǳƎ мпϐΦ LƴΥ ǎǘŀǘǇŜŀǊƭǎ 
ώLƴǘŜǊƴŜǘϐΦ ¢ǊŜŀǎǳǊŜ LǎƭŀƴŘ όC[ύΥ ǎǘŀǘǇŜŀǊƭǎ tǳōƭƛǎƘƛƴƎΤ нлно Wŀƴπ 

тΦ bŜǳǊƻŜƴŘƻŎǊƛƴƻƭƻƎȅ όнлнлύ ммл όфπмлύΥ урфςуст όƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦммрфκлллрлррпуύ 

уΦ tŜǝǘŎƭŜǊŎ ¢Φ {ȅƴŘǊƻƳŜ ǇƻƭȅǳǊƻǇƻƭȅŘƛǇǎƛǉǳŜΦ 9a/ ό9ƭǎŜǾƛŜǊ aŀǎǎƻƴ {!{ύΣ bŞǇƘǊƻƭƻƎƛŜΣ муπлнуπ
!πмлΣ нлло 

фΦ Gubbi S, Hannah-Shmouni F, Koch CA, et al. Diagnostic Testing for Diabetes  

Insipidus. Endotext. 2000. Pmid: 30779536Φ 

млΦ /ƘǊƛǎǘπ/Ǌŀƛƴ aΣ .ƛŎƘŜǘ 5DΣ CŜƴǎƪŜ ²YΣ Ŝǘ ŀƭΦ 5ƛŀōŜǘŜǎ ƛƴǎƛǇƛŘǳǎΦ bŀǘ wŜǾ 5ƛǎ tǊƛƳŜǊǎΦ нлмфΤ 
рόмύΦ 5ƻƛΥ млΦмлоуκǎпмртнπлмфπлмлоπн 

ммΦ ¦ƭƭŀƭΣ wΦ YΦ όнлнпΣ !ǇǊƛƭ лпύΦ 5ƛŀōŜǘŜǎ LƴǎƛǇƛŘǳǎΦ !ǾŀƛƭŀōƭŜ ŀǘ ƳŜŘǎŎŀǇŜΥ  

ƘǧǇǎΥκκŜƳŜŘƛŎƛƴŜΦƳŜŘǎŎŀǇŜΦŎƻƳκŀǊǝŎƭŜκммтспуπǿƻǊƪǳǇ 

мнΦ .ŀƪƘǝŀƴƛΣ tΦΣ DŜũƴŜǊΣ aΦ9Φ όнлнмύΦ 5ƛŀƎƴƻǎƛƴƎ 5L ό¢ƘŜ ²ŀǘŜǊ 5ŜǇǊƛǾŀǝƻƴ ¢ŜǎǘύΦ LƴΥ !ƭǘŜǊΣ /Φ!Φ 
όŜŘǎύ 5ƛŀōŜǘŜǎ LƴǎƛǇƛŘǳǎ ƛƴ /ƘƛƭŘǊŜƴΦ {ǇǊƛƴƎŜǊΣ /ƘŀƳΦ 

ƘǧǇǎΥκκƭƛƴƪΦǎǇǊƛƴƎŜǊΦŎƻƳκŎƘŀǇǘŜǊκмлΦмллтκфтуπоπлолπуонпуπоψн 

моΦ tŜŘƛŀǘǊƛŎ hƴŎŀƭƭΣ нлнпΣ 5ŜǎƳƻǇǊŜǎǎƛƴΣ 5ǊǳƎ LƴŘŜȄΣ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 

ƘǧǇǎΥκκǿǿǿΦǇŜŘƛŀǘǊƛŎƻƴŎŀƭƭΦŎƻƳκ 

мпΦ 5ǊǳƎΦŎƻƳΦ нлноΣ 5ŜǎƳƻǇǊŜǎǎƛƴ 5ƻǎŀƎŜΣ 5ǊǳƎΦŎƻƳΣ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 

ƘǧǇǎΥκκǿǿǿΦŘǊǳƎǎΦŎƻƳκŘƻǎŀƎŜκŘŜǎƳƻǇǊŜǎǎƛƴΦƘǘƳƭІ¦ǎǳŀƭψtŜŘƛŀǘǊƛŎψ5ƻǎŜψŦƻǊψ5ƛŀōŜǘŜǎψLƴǎ
ƛǇƛŘǳǎ 

мрΦ aŜŘǎŎŀǇŜΣ нлмлΣ 5ŜǎƳƻǇǊŜǎǎƛƴΣ 5ǊǳƎǎ ϧ 5ƛǎŜŀǎŜǎΣ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 

ƘǧǇǎΥκκǊŜŦŜǊŜƴŎŜΦƳŜŘǎŎŀǇŜΦŎƻƳκŘǊǳƎκŘŘŀǾǇπǎǝƳŀǘŜπƴƻŎǝǾŀπŘŜǎƳƻǇǊŜǎǎƛƴπопнумф 

мсΦ .ƻǎǘƻƴ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭΣ нлнпΣ 5ƛŀōŜǘŜǎ LƴǎƛǇƛŘǳǎΣ /ƻƴŘƛǝƻƴǎΣ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǧǇǎΥκκǿǿǿΦŎƘƛƭŘǊŜƴǎƘƻǎǇƛǘŀƭΦƻǊƎκŎƻƴŘƛǝƻƴǎκŘƛŀōŜǘŜǎπƛƴǎƛǇƛŘǳǎ 

https://www.rch.org.au/clinicalguide/guideline_index/diabetes_insipidus/
https://doi.org/10.1159/000505548
https://dx.doi.org/10.1038/s41572-019-0103-2
https://emedicine.medscape.com/article/117648-workup
https://link.springer.com/chapter/10.1007/978-3-030-83248-3_2
https://www.pediatriconcall.com/
https://www.drugs.com/dosage/desmopressin.html#Usual_Pediatric_Dose_for_Diabetes_Insipidus
https://www.drugs.com/dosage/desmopressin.html#Usual_Pediatric_Dose_for_Diabetes_Insipidus
https://reference.medscape.com/drug/ddavp-stimate-noctiva-desmopressin-342819
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ANNEXE 
 

Á Desmopressin administration practice points: 

π 9ƴǎǳǊŜ ǎŜǊǳƳ ǎƻŘƛǳƳ ǊŜǎǳƭǘ ƛǎ җмор ƳƳƻƭκ[ όƻǊ ƘƛƎƘŜǊ ǘƘǊŜǎƘƻƭŘ ŀǎ ŘƛǊŜŎǘŜŘύ ǿƛǘƘƛƴ 
мπн ƘƻǳǊǎ ǇǊƛƻǊ ǘƻ ŀŘƳƛƴƛǎǘǊŀǝƻƴ ƻŦ ŘŜǎƳƻǇǊŜǎǎƛƴ ŘƻǎŜ 

π /ƘŜŎƪ ǳǊƛƴŜ ǎǇŜŎƛŬŎ ƎǊŀǾƛǘȅ ŀƴŘ ŘƻŎǳƳŜƴǘ όŘƛƭǳǘŜ ғмΦллрύ ǇǊƛƻǊ ǘƻ ŜǾŜǊȅ ŘƻǎŜ 

π мπн ƘƻǳǊǎ ƻŦ ŘƛǳǊŜǎƛǎ ƛǎ ǊŜǉǳƛǊŜŘ ǇǊƛƻǊ ǘƻ ŦǳǊǘƘŜǊ ŘƻǎŜǎ ǘƻ ŀƭƭƻǿ ŦǊŜŜ ǿŀǘŜǊ ŎƭŜŀǊŀƴŎŜ 

π LŦ ǳǊƛƴŜ ƻǳǘǇǳǘ Ҕп ƳƭκƪƎκƘ ŦƻǊ н ŎƻƴǎŜŎǳǝǾŜ ƘƻǳǊǎΣ Ƴŀȅ ƴŜŜŘ ǊŜǇŜŀǘ ǎŜǊǳƳ ǎƻŘƛǳƳ 
ŀƴŘ ŎƻƴǎƛŘŜǊŀǝƻƴ ƻŦ ƘƛƎƘŜǊ ƻǊ ǊŜǇŜŀǘ ŘŜǎƳƻǇǊŜǎǎƛƴ ŘƻǎƛƴƎ 

π LŦ ŘŜǎƳƻǇǊŜǎǎƛƴ ŘǳŜ ŀƴŘ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ƴƻ ǳǊƛƴŜ ƻǳǘǇǳǘ ŦƻǊ ǇǊŜǾƛƻǳǎ мн ƘƻǳǊǎΣ Ƴŀȅ 
ƴŜŜŘ ǘƻ ǊŜŘǳŎŜ ƻǊ ǿƛǘƘƘƻƭŘ ǘƘŜ ŘƻǎŜΦ ώрϐ 

Á ! ǊŜŎƻƳƳŜƴŘŜŘ ǇǊƻǘƻŎƻƭ όǿŀǘŜǊ ŘŜǇǊƛǾŀǝƻƴ ǘŜǎǘύ ƛƴŎƭǳŘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇǎΥ ώмϐ 

π ¢ƘŜ ǘŜǎǘ ƛǎ ǇŜǊŦƻǊƳŜŘ ŀƊŜǊ ōǊŜŀƪŦŀǎǘΦ Lǘ ƛǎ ǎǘŀǊǘŜŘ ŀƊŜǊ ǘƘŜ ŎƘƛƭŘ ǾƻƛŘǎ ƻǊΣ ƛƴ ƛƴŦŀƴǘǎΣ 
ŀƊŜǊ ǘƘŜ ŬǊǎǘ ǎǇƻƴǘŀƴŜƻǳǎ ǾƻƛŘ ŀƊŜǊ ǘƘŜ ƳƻǊƴƛƴƎ ŦŜŜŘΦ .ƻŘȅ ǿŜƛƎƘǘ ŀƴŘ ǇƭŀǎƳŀ 
ǎƻŘƛǳƳ ŀƴŘ ƻǎƳƻƭŀƭƛǘȅ ŀǊŜ ƳŜŀǎǳǊŜŘ ŀƊŜǊ ǘƘŜ ǇŀǝŜƴǘ ǾƻƛŘǎΦ bƻ ŦǳǊǘƘŜǊ ƅǳƛŘ ƛǎ ƎƛǾŜƴ 
ǳƴǝƭ ǘƘŜ ǘŜǎǘ ƛǎ ǘŜǊƳƛƴŀǘŜŘΦ  

π wŜŎƻǊŘ ŜŀŎƘ ǳǊƛƴŜ ǾƻƛŘ ŀƴŘ ƳŜŀǎǳǊŜ ǘƘŜ ǳǊƛƴŜ ǾƻƭǳƳŜΣ ǎǇŜŎƛŬŎ ƎǊŀǾƛǘȅΣ ŀƴŘ 
ƻǎƳƻƭŀƭƛǘȅΦ 

π ²ŜƛƎƘǘ ŀƴŘ Ǿƛǘŀƭ ǎƛƎƴǎ ŀǊŜ ƻōǘŀƛƴŜŘ ŜǾŜǊȅ ǘǿƻ ƘƻǳǊǎ ŦƻǊ ǘƘŜ ŬǊǎǘ ŦƻǳǊ ƘƻǳǊǎ ŀƴŘ ǘƘŜƴ 
ƘƻǳǊƭȅΦ ¢ƘŜ ǇƭŀǎƳŀ ǎƻŘƛǳƳ ŀƴŘ ƻǎƳƻƭŀƭƛǘȅ ŀǊŜ ƳŜŀǎǳǊŜŘ ŀǘ ŦƻǳǊ ƘƻǳǊǎ ŀƴŘ ǘƘŜƴ ŜǾŜǊȅ 
ǘǿƻ ƘƻǳǊǎ ǳƴǝƭ ǘƘŜ ŎƻƴŎƭǳǎƛƻƴ ƻŦ ǘƘŜ ǘŜǎǘΦ  

π ¢ƘŜ ǘŜǎǘ ƛǎ ǘŜǊƳƛƴŀǘŜŘ ǿƘŜƴ ƻƴŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜƴŘ Ǉƻƛƴǘǎ ŀǊŜ ŀǧŀƛƴŜŘΥ  

π ¦ǊƛƴŜ ǎǇŜŎƛŬŎ ƎǊŀǾƛǘȅ җмΦлнл  

π ¦ǊƛƴŜ ƻǎƳƻƭŀƭƛǘȅ ƛǎ җслл ƳƻǎƳƻƭκƪƎ  

- Plasma osmolality exceeds 295 or 300 mosmol/kg or plasma sodium is 145 meq/L or higher  

- The patient has lost 5% of body weight or exhibits signs of volume depletion  

- If the period of water restriction reaches six hours in infants less than 6month of age, eight 
hours in children from 6month to 2year of age, or 12 hours in children over 2year of age. 

At the end of the test, weight, vital signs, plasma sodium, plasma and urine osmolality, 
and urine specific gravity should be measured. A specimen should also be obtained for 
measurement of plasma ADH, which is always elevated during short dehydration tests in 
patients with hereditary nephrogenic DI. 
Children who continue to have impaired urinary concentration despite reaching a plasma 
osmolality of 295 mosmol/kg or a plasma sodium of 150 meq/L can be given desmopressin 
όр ǘƻ мл ƳƛŎǊƻƎ ōȅ ƴŀǎŀƭ ƛƴǎǳŦŦƭŀǘƛƻƴ ƻǊ н ǘƻ п ˃Ǝ ƛƴǘǊŀǾŜƴƻǳǎƭȅ ƻǊ ǎǳōŎǳǘŀƴŜƻǳǎƭȅύ. The 
urine volume and osmolality are measured to detect any antidiuretic response. We no 
longer use aqueous vasopressin which, due to its vasoconstrictive effect mediated by the 
V1a receptor, produces sudden and noticeable pallor that raises concerns with the 
mother.  

LƴǘŜǊǇǊŜǘŀǝƻƴΥ  

- Accurate interpretation of the water restriction test usually requires that desmopressin not 
be given before the urine osmolality has stabilized or the plasma osmolality has reached 
295 mosmol/kg. Below this level, maximum endogenous ADH effect may not be present 
and an antidiuretic response to desmopressin is of no diagnostic benefit, since it will raise 
the urine osmolality even in normal subjects.  

- At the end of the test, weight, vital signs, plasma sodium, plasma and urine osmolality, and 
urine specific gravity should be measured. A specimen should also be obtained for 
measurement of plasma ADH, which is always elevated during short dehydration tests in  
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tŀǝŜƴǘǎ ǿƛǘƘ ƘŜǊŜŘƛǘŀǊȅ ƴŜǇƘǊƻƎŜƴƛŎ 5LΦ ώмϐ 

PEDIATRIC HYPOGLYCEMIA 
SUON Pisey, AN Monychanbo, IV Malene 

LΦ YŜȅ ŦŀŎǘǎ όмύ 
- Glucose is the major source of energy for the body and it is essential for cerebral 

energy metabolism. 
- Cerebral glucose uptake occurs through a glucose transporter. 
- Cerebral transport of glucose is a carrier-mediated, facilitated diffusion process that 

is dependent on blood glucose concentration.  
- Deficiency of brain glucose transporters can result in seizures because of a low 

concentration (hypoglycorrhachia) despite normal blood glucose levels. (eg: glucose 
transporter type I deficiency) 

- Glucose regulatory system has evolved to maintain the blood glucose concentration 
and prevent it from falling precipitously to levels that impair brain function. 

LLΦ hǾŜǊǾƛŜǿ 
1. Definition: 

- Hypoglycemia is defined by a blood glucose level (BGL) below 3.3 - 3.9 mmol/L (60-
70mg/dl) even in the absence of obvious signs and symptoms. 

- In neonates, there is not always an obvious correlation between blood glucose 
concentration and the classic clinical manifestations of hypoglycemia. Thus BGL < 2.6 
mmol/l need immediate intervention. 

- Prolonged or recurrent hypoglycemia, especially with clinical features, can cause long 
term neurological damage or death. 

2. Etiology 
Age at presentation suggests diagnostic categories (5) 
 

Age Causes of Hypoglycaemia include 

Neonate < 
48-72 hrs 

Premature, intra-uterine growth retardation, perinatal asphyxia, hypothermia, 
sepsis, respiratory distress, diabetic mother, macrosomia, syndrome (eg. 
Beckwith-Wiedemann), pancreatic dysfunction 

Neonate ς 
2yrs 

Congenital hyperinsulinism (most common cause of persistent hypoglycaemia < 2 
years), inborn errors of metabolism, congenital hormone deficiencies (eg. Growth 
hormone deficiency) 

Child !ŎŎŜƭŜǊŀǘŜŘ ǎǘŀǊǾŀǘƛƻƴ όǇǊŜǾƛƻǳǎƭȅ ƪƴƻǿƴ ŀǎ άƪŜǘƻǘƛŎ ƘȅǇƻƎƭȅŎŀŜƳƛŀέύΣ 
hypopituitarism, growth hormone deficiency 

Adolescent Insulinoma, adrenal insufficiency, eating disorder 

All ages Complication associated with type 1 diabetes mellitus, other illness (eg sepsis, 
congenital heart disease, tumour, adrenal insufficiency) 
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Other 
causes 

- Delays or nutritional deficiencies: deficiencies in certain nutrients, such as 
biotin and zinc, can also cause hypoglycemia. 

- Medications: Some medications can cause hypoglycemia such as beta-blockers 
and sulfonylureas. 

- Unscheduled exercise 
- Genetics: 

o Almost all inborn errors of metabolism causing hypoglycemia are 
autosomal recessive. One form of hyperinsulinism is autosomal dominant. 

 
The absence of symptoms does not indicate that glucose concentration is normal and has 
not fallen to less than some optimal levels for maintaining brain metabolism. 
There is evidence that hypoxemia and ischemia may potentiate the role of hypoglycemia 
in causing permanent brain damage. 

3. Pathophysiology 
The counter regulatory hormones glucagon, cortisol, growth hormone and epinephrine are 
the predominant hormones secretes in the fasting state. These hormones control 
glycogenolyses, gluconeogenesis, lipolysis and ketogenesis. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

LLLΦ {ȅƳǇǘƻƳǎ ŀƴŘ ŘƛŀƎƴƻǎƛǎ 
 

 

Neurogenic (Mild or moderate) Neuroglycopenia (Severe hypoglycemia) 

- Neurogenic (autonomic) symptoms 
are caused by the sympathetic 
nervous system's response to 
hypoglycemia and appear when the 
plasma glucose is less than 55 to 60 
mg/dl.  

- Manifestations are sweating, 
tremor, palpitations, and hunger, 
headache, dizzy, pale, weakness, 
ƴŀǳǎŜŀΣ ǾƻƳƛǘƛƴƎΧ 

- Neuroglycopenic symptoms result from 
insufficient supply of glucose to the brain, leading 
to brain dysfunction. They include sleepy, 
lethargy, confusion, irritability, loss of 
consciousness, and seizure.  

- Neuroglycopenic symptoms typically occur when 
the plasma glucose falls below 50 mg/dl. 

- In Neonate < 48 hours - Apnea, hypotonia, 
jitteriness, poor feeding, high pitched cry. 
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Hypoglycemia has often been described as mild, moderate, or severe. However, there are 
no clinically important reasons to distinguish between mild and moderate hypoglycemia. 
Symptoms of hypoglycemia can be divided into neurogenic and neuroglycopenia 
symptoms: 
× Investigations 
- Venous blood test or glucose rapid test 
- ¦ǊƛƴŀǊȅ ŀƴŀƭȅǎƛǎΥ ƪŜǘƻƴŜΣ ƎƭȅŎƻǎǳǊƛŀ ΧΦ 
- hǘƘŜǊ ǘŜǎǘǎ ŘŜǇŜƴŘ ƻƴ ŜǘƛƻƭƻƎȅΥ ŘƻǎŀƎŜ ƎǊƻǿǘƘ ƘƻǊƳƻƴŜΧ 

L±Φ /ƻƳǇƭƛŎŀǝƻƴǎ 

Pediatric hypoglycemia can lead to several complication if not treated promptly and 
effectively. These complications can range from mild to severe and can have long-term 
ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ŀ ŎƘƛƭŘΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƘŜŀƭǘƘΦ 
 

Seizures Severe hypoglycemia can lead to seizures. Seizures can cause muscle 
contractions, loss of consciousness, and even brain damage. 

Brain Damage Prolonged or recurrent hypoglycemia can damage brain cells, leading to 
learning difficulties, behavioral problems, and even cognitive 
impairment. 

Coma In extreme cases, sever hypoglycemia can lead to coma. 

Long-term 
complications 

Impaired Growth and Development: chronic hypoglycemia can interfere 
ǿƛǘƘ ŀ ŎƘƛƭŘΩǎ ƎǊƻǿǘƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘΣ ōƻǘƘ ǇƘȅǎƛŎŀƭƭȅ ŀƴŘ ƳŜƴǘŀƭƭȅΦ  
Children with recurrent hypoglycemia may experience delays in motor 
skills, language development and cognitive function. 

 

±Φ aŀƴŀƎŜƳŜƴǘ   
1. Management: See Algorithm [3,4,6] 
2. Monitoring 

The plasma glucose should be monitored every 15 to 20 minutes until it is > 70 mg/dl (3.9 
mmol/L). Thereafter, it can be checked hourly to ensure stability, and then subsequent 
checks can be further spaced to every three to four hours. 
After initial hypoglycemia is reversed, provide additional glucose and treatment based 
upon suspected etiology:  
 

 
 
 
 
 
 

 

  

Patients with type 1 diabetes mellitus Give a normal diet; initiate IV dextrose-containing 
fluids if intake is inadequate. 

Patients with an underlying 
hypoglycemic disorder or with an 
unknown cause of hypoglycemia 

Continue an intravenous infusion of dextrose 10%. 
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Algorithm [3,4,6] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                    

 

 

Yes    No 

 

 

             

 

 

 

 

 

Blood glucose level 

BGL< 60mg/dl in patient with conscious BGL< 60mg/dl in a patient with 
unconscious 

- < 1 year: milk (48hrs at 60ml/kg/day) 
- > 1 year: one dose oral glucose (15 - 
30g) or 125 - 250ml of soft drink/ juice. 

-Intravenous glucose bolus: 2ml/kg of 
Dextrose 10%, can repeat if needed 
OR 
- Glucagon (IM/Subcutaneously) 
         . Neonate:  0.03 - 0.1 mg/kg 
         . < 12yr or < 25kg: 0.5mg 
         . > 12yr or > 25kg:1mg  
 

 Recheck BGL in 15 - 20 minutes 

If BGL still < 60mg/dl, give another 15g 
of carbohydrate, and recheck BGL in 
15 minutes 

If BGL still < 60mg/dl call 
Doctor, Emergency 
services immediately/ 
Endocrinology and/or 
Metabolic specialist. 
 

- If BGL still > 60mg/dl, 
recheck in 1 hour as levels 
may begin to drop. 
- Also, be sure to eat regular 
meals and snacks as planned 
to keep BGL levels up. 

If patient still unwell, start IV fluid: 
. repeat IV bolus 10% Dextrose 
. then Neonate: 10% Dextrose at 60ml/kg/day  
Or child: 0.9% saline + 5% Dextrose at 
maintenance 

BGL > 60mg/dl in 30 mins 

- Neonates: continue feeds. 
- Child: continue maintenance 
fluids and gradually introduce 
food. 
- Check pre-feed BGL 

- Neonates:  

¶ Increase feeds 2h with 90ml/kg/day. 

¶ Hydrocortisone 2-6mg/kg/d (2-3 dose IV) 

(under Neonate supervision) 

- Child:  

¶ Give 2ml/kg bolus 10% Dextrose. 

¶ Increase maintenance fluids to 10 % Dextrose. 

- Recheck BGL hourly until BGL > 60mg/dl 
for 2hrs, then check 2-4hrly. 
- Seek specialist input (Endocrine/ Metabolic/ 
Neonatology) 
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±LΦ tǊŜǾŜƴǝƻƴ 
The best way to prevent pediatric hypoglycemia is to identify and treat the underlying 
cause. 
However, there are also somethings that parents can do to help prevent hypoglycemia in 
their children such as feeding or eating regular meals and snacks to maintain their blood 
glucose levels. 

±LLΦ tǊƻƎƴƻǎƛǎ 
Pediatric hypoglycemia is a serious medical condition that can have serious consequences 
if not promptly treated. However, with proper treatment and prevention, the children can 
be treated without sequala. 
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GOITRE 
SUON Pisey, BAN Manet, IV Malene 

 

I. Key facts 
- Acquired goitre can present at any age. Most children and adolescents with goitre 

have normal thyroid function, but some are hypothyroid or hyperthyroid, depending 
on the cause and stage of the disorder.  

- In iodine-sufficient areas of the world, the most common causes of acquired goitre in 
children and adolescents are chronic autoimmune (Hashimoto) thyroiditis and colloid 
goitre.  

- Worldwide, iodine-deficiency goitre is far more common. Once a goitre is detected, 
the diagnostic evaluation is aimed at identifying the underlying cause and assessing 
thyroid function. Both of these factors will determine management. (4) 

- Incidence: Hyperthyroidism occurs in approximately 1 per 5000 children and 
adolescents, and DǊŀǾŜΩǎ disease accounts for the vast majority of these cases, 
predominant female (5:1). DǊŀǾŜΩǎ disease rises sharply during puberty, so that 
approximately 80 percent of pediatric cases occur after 11 years of age. (2) 

 

II. Overview 
1. Definition (1) 

Goitre is an enlarged thyroid gland. Children with thyroid disorders usually present goitre 
with or without symptoms of thyroid hormone deficiency or excess.  

2. Physiological effects of Thyroid hormones (16) 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Pathophysiology (12) 

The pathophysiology of goitre divided into 3 domains: stimulation, inflammation and 
infiltration.  
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- Stimulation: includes increase TSH (hypothyroid) or activated TSH receptors by 
ŀƴǘƛōƻŘƛŜǎ όƎǊŀǾŜΩǎ ŘƛǎŜŀǎŜύΦ 

- Inflammatory: included acute and subacute thyroiditis that can be infectious or non-
infectious. 

- Infiltration: malignancy, histiocytosis, thyroiditis lymphocytic and tuberculosis. 
4. Etiology (4) 

 

Presentation: Etiology 

 

- Euthyroid 

- Colloid goitre 

- Thyroid neoplasm (benign adenoma, carcinoma) 

- Acute suppurative thyroiditis. 

 

- Hypothyroid 

- Autoimmune thyroiditis (Hashimoto thyroiditis) 

- Central hypothyroidism 

- Ingestion other goitrogen drugs (anti-seizure medication like 
phenobarbital, valproate, lithium, interferon-ŀƭǇƘŀΧύ 

- Iodine deficiency or excess exposure (supplement food or drug: 
amiodarone) 

- Thyroid infiltrative disease (histiocytosis, cystinosis) 

- Subacute granulomatous thyroiditis (de Quervain disease). 

 

- Hyperthyroid 

- Grave disease 

- Toxic multinodular goitre 

- Subacute granulomatous thyroiditis (de Quervain disease) 

- TSH- producing pituitary adenoma 

- Pituitary resistance to thyroid hormone 

- Thyrotoxic phase of Hashimoto 

 

III. Signs and Symptoms 
1. History (12) (13) 

- History of diet goitrogen and medication. 
- History of head, neck, or chest irradiation is associated with increased risk of 

carcinoma  
- Family history of thyroid disease, consanguinity, geographical area of residence. 
- For neonate: history of maternal exposure to iodine or antithyroid drugs.  

 
Signs of hypothyroidism Signs of hyperthyroidism 

- Symptoms related to decreased 
metabolic rate: bradycardia, fatigue, 
cold intolerance, weight gain, poor 
appetite, hair loss, cold and dry skin, 
constipation, myopathy, stiffness, 
cramps, delayed deep tendon reflex 
relaxation. 

- Symptoms from generalized 
myxedema: myxedematous heart 
disease, puffy appearance, hoarse 
voice with difficulty articulating words, 
pretibial and periorbital edema 

- General: heat intolerance, weight loss, 
increased appetite, increased sweating, 
fatigue 

- Eyes: lid lag, lid retraction, graves 
ophthalmopathy 

- Cardiovascular: tachycardia, palpitations, 
hypertension, chest pain, abnormal heart 
rhythms. 

- Musculoskeletal function: fine tremors of the 
outstretched fingers, osteoporosis. 
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- Symptoms of hyperprolactinemia: 
amenorrhea or menorrhagia, 
galactorrhea, infertility in men,  

- Congenital hypothyroidism: umbilical 
hernia, hypotonia, prolonged neonatal 
jaundice, poor feeding, absence of 
thirst (adipsia), decreased activity, pot-
belly, puffy-face, protuberant tongue, 
poor brain development. 

- Neuropsychiatric system: anxiety, 
depression, emotional instability, insomnia 

 

 
2. Physical Examination (1) 

- Inspect, palpate, and auscultate the neck:  
- Neck extension aids inspection.  
- Have patient drink water during inspection of gland.  
- Palpation is best performed standing behind the child.  

ƻ 5ŜǘŜǊƳƛƴŜ ƛŦ ǘƘŜ ǘƘȅǊƻƛŘ ƛǎ ŘƛũǳǎŜƭȅ ŜƴƭŀǊƎŜŘ ƻǊ ŀǎȅƳƳŜǘǊƛŎΣ ŜǾŀƭǳŀǘŜ ƎƭŀƴŘ 
ŬǊƳƴŜǎǎΣ ŀƴŘ ŀǎǎŜǎǎ ŦƻǊ ŀƴȅ ƴƻŘǳƭŀǊƛǘȅΦ  

ƻ /ƘŜŎƪ ŦƻǊ ŎŜǊǾƛŎŀƭ ƭȅƳǇƘŀŘŜƴƻǇŀǘƘȅ  
ƻ tŀƛƴ ƻƴ ǇŀƭǇŀǝƻƴ ǎǳƎƎŜǎǘǎ ŀŎǳǘŜ ƛƴƅŀƳƳŀǝƻƴΦ  

- Auscultate with the stethoscope (while patient holds his or her breath) for a bruit, 
which indicates the hyperthyroidism-associated hypervascularity.  

- Careful examination for signs of hypothyroidism or hyperthyroidism:  
ƻ tǳƭǎŜ  
ƻ [ƛƴŜŀǊ ƎǊƻǿǘƘ ŀƴŘ ǿŜƛƎƘǘ ǇŀǧŜǊƴ  
ƻ {ŜȄǳŀƭ ŘŜǾŜƭƻǇƳŜƴǘ  
ƻ 5ŜŜǇ ǘŜƴŘƻƴ ǊŜƅŜȄŜǎ  
ƻ {ƪƛƴ  

× World Health Organization Classification of Goitre (11) 
 

3. Investigation  
a. Laboratory  
- Thyroid function tests: Total T4/ Free T4, T3 and TSH. 
- In case of suspected Grave disease: Thyroid-stimulating immunoglobulins (or TSH-

receptor antibodies) and thyroid receptor antibody (trab). 
- Antibodies against thyroperoxidase (anti-TPO) and thyroglobulin (anti-TG) is 

recommended as thyroid autoimmunity may coexist with goitre. 
- Urinary iodine (UI) concentration is the best measure of the adequacy of iodine intake.  
- Fine-needle aspiration biopsy (nodule >1cm) in children should be considered only for 

evaluation of low risk or purely cystic thyroid nodules. (A higher percentage of solitary 
thyroid nodules are malignant in children compared with adults).  

ōΦ LƳŀƎƛƴƎ  
- Ultrasound to determine the number, size, and nature (cystic, solid, or mixed) of 

nodules.  

DǊŀŘŜ Characteristics 

л No visible or palpable goitre 

м Goitre is palpable but not visible in chin-neutral position 

н DƻƛǘǊŜ ƛǎ ǾƛǎƛōƭŜ ŀƴŘ ǇŀƭǇŀōƭŜ ƛƴ ŎƘƛƴπƴŜǳǘǊŀƭ Ǉƻǎƛǝƻƴ 
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- Some authors recommend regular sonographic follow-up, although the growth rate 
does not seem useful in distinguishing malignant from benign nodules.  

.ŜƴƛƎƴ όмύ aŀƭƛƎƴŀƴǘ όмύ 

π bƻǊƳŀƭ ŜŎƘƻƎŜƴƛŎƛǘȅ ƻǊ ƘȅǇŜǊ 
ŜŎƘƻƎŜƴƛŎƛǘȅ  

π /ƻŀǊǎŜ ŎŀƭŎƛŬŎŀǝƻƴǎ  

π ¢ƘƛƴΣ ǿŜƭƭπŘŜŬƴŜŘ Ƙŀƭƻ  

π wŜƎǳƭŀǊ ƳŀǊƎƛƴ  

π bƻ ǊŜƎƛƻƴŀƭ ƭȅƳǇƘŀŘŜƴƻǇŀǘƘȅ  

π [ƻǿ ƛƴǘǊŀ ƴƻŘǳƭŀǊ ƅƻǿ ōȅ 5ƻǇǇƭŜǊ 

π IȅǇƻ ŜŎƘƻƎŜƴƛŎƛǘȅ  

π aƛŎǊƻŎŀƭŎƛŬŎŀǝƻƴǎ  

π ¢ƘƛŎƪΣ ƛǊǊŜƎǳƭŀǊΣ ƻǊ ŀōǎŜƴǘ Ƙŀƭƻ  

π LǊǊŜƎǳƭŀǊ ƳŀǊƎƛƴ  

π wŜƎƛƻƴŀƭ ƭȅƳǇƘŀŘŜƴƻǇŀǘƘȅ  

π IƛƎƘ ƛƴǘǊŀ ƴƻŘǳƭŀǊ ƅƻǿ ōȅ 5ƻǇǇƭŜǊ 

 
- Barium swallow studies can reveal a fistulous tract between the left piriform sinus and 

the left thyroid lobe in children with recurrent acute suppurative thyroiditis. Such 
fistulas are amenable to surgical resection.  

- Radionuclide uptake and scan: if the inborn error of thyroid hormone production 
(dyshormonogenesis) is suspected. 

-  Computed tomography (CT): in case of significant compressive symptoms or tracheal 
compression. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
IV. Differential diagnosis 

- Thyroglossal duct cysts  
- Nonthyroidal neoplasms: lymphoma, teratoma, hygroma, ganglioneuroma  
- Fat neck: adipose tissue, large sternocleidomastoid muscles. 

V. Management 
The goal of treatment is to maintain clinical and biochemical euthyroid and to ensure 
normal linear growth and development throughout childhood and adolescent. 
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1. General measures (Diet)  
- Depends on the cause of the goitre  
- Incidence of iodine deficiency (endemic) goitre has greatly declined since the addition 

of potassium iodide to table salt.  
2. Pharmacotherapy  

a. Goitre with hypothyroidism 
- The drug of choice is Levothyroxine, given by mouth, once daily in the morning before 

food: see algorithm 1. (1) 
- The goal is to keep the serum FT4 concentration at the mid-normal range and the TSH 

concentration in the normal range. Once the patient is euthyroid, many of the 
symptoms disappear.  
Course: Once Levothyroxine therapy is started, it probably is best to continue 
treatment until growth and pubertal development are complete. 

 
× Algorithm 1 

 
 

b. Goitre ǿƛǘƘ ƘȅǇŜǊǘƘȅǊƻƛŘƛǎƳ όDǊŀǾŜΩǎ ŘƛǎŜŀǎŜύ: Current treatment includes anti-
thyroid medication, Radioactive 131I and thyroidectomy. 
B1. Anti-thyroid medication: 
¢ƘŜ 9ǳǊƻǇŜŀƴ ¢ƘȅǊƻƛŘ !ǎǎƻŎƛŀǝƻƴ ό9¢!ύ ǊŜƭŜŀǎŜŘ ǘƘŜƛǊ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ƳŀƴŀƎŜƳŜƴǘ ƻŦ 
ǇŜŘƛŀǘǊƛŎ DǊŀǾŜΩǎ ŘƛǎŜŀǎŜ ƛƴ WŀƴǳŀǊȅ нлнн όфύ 

- Carbimazole (CBZ) (initial dose: 0.25 to0.75 mg/kg daily) or  
- Its active metabolite Methimazole (MMI) (initial dose: 0.15 to 0.5 mg/kg daily).  
- See algorithm 2 
× bƻǘŜΥ tǊƻǇȅƭǘƘƛƻǳǊŀŎƛƭ ƛǎ ƴƻ ƭƻƴƎŜǊ ǳǎŜŘ ƛƴ ǇŜŘƛŀǘǊƛŎ ǇŀǝŜƴǘ ŘǳŜ ǘƻ ǘƘŜ Ǌƛǎƪ ƻŦ 
ŦǳƭƳƛƴŀƴǘ ƘŜǇŀǝǝǎΦ  
ƻ aƻƴƛǘƻǊƛƴƎ ς LŦ ŀ ǇŀǝŜƴǘ ŘŜǾŜƭƻǇǎ ŀ ŦŜōǊƛƭŜ ƛƭƭƴŜǎǎ ƻǊ ǇƘŀǊȅƴƎƛǝǎΣ ŀƴǝǘƘȅǊƻƛŘ ŘǊǳƎ 
ǘǊŜŀǘƳŜƴǘ όǳǎǳŀƭƭȅ aaLύ ǎƘƻǳƭŘ ōŜ ǎǘƻǇǇŜŘ ƛƳƳŜŘƛŀǘŜƭȅ ŀƴŘ ŎƘŜŎƪ ²./ ŀƴŘ ƛǘǎ 
ŘƛũŜǊŜƴǝŀƭΦ !ƎǊŀƴǳƭƻŎȅǘƻǎƛǎ όғрллκƳƳоύ ƛǎ ŀ ŎƻƴǘǊŀƛƴŘƛŎŀǝƻƴ ǘƻ ŦǳǘǳǊŜ ŀƴǝǘƘȅǊƻƛŘ ŘǊǳƎ 
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ǘǊŜŀǘƳŜƴǘΦ wƻǳǝƴŜ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ²./ ƛǎ ƴƻǘ ǊŜŎƻƳƳŜƴŘŜŘΣ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǊŀǊƛǘȅ ƻŦ 
ŀƎǊŀƴǳƭƻŎȅǘƻǎƛǎ ŀƴŘ ƛǘǎ ǎǳŘŘŜƴ ƻƴǎŜǘΣ ǿƘƛŎƘ ƛǎ ƎŜƴŜǊŀƭƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎȅƳǇǘƻƳǎΦ 

ƻ ¢ƘŜ ŎƻǳǊǎŜ ƛǎ ǎƘƻǊǘŜǊ ƛƴ ǎƻƳŜ ǇŀǝŜƴǘǎΣ ǿƘƛƭŜ ƻǘƘŜǊǎ ŎƻƴǝƴǳŜ ǘǊŜŀǘƳŜƴǘ ŦƻǊ ŀǎ ƭƻƴƎ ŀǎ у 
ǘƻ мл ȅŜŀǊǎΦ ¢Ƙƛǎ ǇǊŀŎǝŎŜ ƛǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǎŜǾŜǊŀƭ ǊŜǇƻǊǘǎ ŘŜƳƻƴǎǘǊŀǝƴƎ ǘƘŀǘ ǊŜƳƛǎǎƛƻƴ 
ǊŀǘŜǎ ƛƳǇǊƻǾŜ ǿƛǘƘ ƭƻƴƎπǘŜǊƳ ǘǊŜŀǘƳŜƴǘΦ 

ƻ 5ǳǊŀǝƻƴΥ ǘƘŜ ƳŜŘƛŎŀǝƻƴ ǎƘƻǳƭŘ ōŜ ŎƻƴǝƴǳŜŘ ŦƻǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мнπму ƳƻƴǘƘǎΣ ǘƘŜƴ 
ŘƛǎŎƻƴǝƴǳŜŘ ƻŦ ǘƘŜ ¢{I ŀƴŘ ǘǊŀō ƭŜǾŜƭǎ ŀǊŜ ƴƻǊƳŀƭΦ όмрύ 

ƻ aŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘǊŀō ƭŜǾŜƭǎ ǇǊƛƻǊ ǘƻ ǎǘƻǇ !¢5 ǘƘŜǊŀǇȅ ƛǎ ǎǳƎƎŜǎǘŜŘ ōŜŎŀǳǎŜ ƛǘ ŀƛŘǎ ƛƴ 
ǇǊŜŘƛŎǝƴƎ ǿƘƛŎƘ ǇŀǝŜƴǘǎ Ŏŀƴ ōŜ ǿŜŀƴŜŘ ŦǊƻƳ ǘƘŜ ƳŜŘƛŎŀǝƻƴΣ ǿƛǘƘ ƴƻǊƳŀƭ ƭŜǾŜƭǎ ǘǊŀō 
ƛƴŘƛŎŀǝƴƎ ƎǊŜŀǘŜǊ ŎƘŀƴŎŜ ŦƻǊ ǊŜƳƛǎǎƛƻƴΦ 

o wŜƳƛǎǎƛƻƴΥ ŜǳǘƘȅǊƻƛŘ ŦƻǊ ŀǘ ƭŜŀǎǘ мн ƳƻƴǘƘǎ ŀƊŜǊ ŘƛǎŎƻƴǝƴǳŀǝƻƴ ƻŦ ŀƴǝǘƘȅǊƻƛŘ drug 
therapy, varies from 25 to 65 percent in different series. 

- Adjunctive early therapy: beta adrenergic blockers 

Å Propranolol: 0.5 to 2.0 mg/kg daily, is divided into three or four doses daily. 

Å Or Atenolol: 1 to 2 mg/kg once daily (cardio selective, suitable for asthma patient). 

- Graves Ophthalmopathy (GO) 

- Assessment of GO includes assessment of activity and severity using standardized 
criteria. Graves ophthalmopathy is categorized as active or inactive; mild, moderate, 
severe or sight threatening. 

- Euthyroidism should be restored as soon as possible in patients with GO. 

- Oral prednisolone prophylaxis of 0.4ς0.5 mg/kg/day for a total of 3 months is 
recommended in patients with mild-toςmoderate GO who are undergoing radioiodine 
therapy. 
 
 

 

!ƭƎƻǊƛǘƘƳ н όмсύ 

 
 
 
 
 

 
 
 
 
  
 
 

 
 
  
 
 
 
 
 
 
 
 
 

Check blood count and liver function test 

prior to treatment 

Once the patient is euthyroid and 
stable on Carbimazole, check thyroid 

function test 4-6 monthly 

PNN > 100.000/mm3 and Transaminase < 3 times of upper normal range 

Control FT4, T3 4-6 weeks 

Start Carbimazole (0.25mg-0.75mg/kg/d) BID, Max 30mg/d 

 

FT4 and T3 

low 

FT4 and T3 

normal range 

FT4 and T3 

high 

Reduce dose by 
2.5mg-5mg if < 30kg 

or 10mg if > 30kg 

 

 

Gradually reduce dose of 
30-60% of initial dose to 
maintain euthyroid state 

 

Increase dose by 2.5mg -
5mg if < 30kg or 10mg if > 

30kg 
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3. ¢ǊŜŀǘƳŜƴǘǎΩ ŎƘƻƛŎŜ ƻŦ DǊŀǾŜΩs hyperthyroidism (4) 

 
 

 
Selection criteria of definitive treatment of graves (12) 

Radioiodine ablation Total thyroidectomy 

. Age > 10yr 

. Goitre < 3-4 times enlarged 

. No thyroid nodule 

. No access to a high ς volume 
pediatric thyroid surgeon (< 30 
thyroidectomies/ yr) 
. Minimal or no eyes disease 
. Patient/ family choice: 1-3m 
window to achieve hypothyroid 
state, desire to not have scar. 

. Age > 10yr 

. Goitre >3-4 times enlarged 

. Thyroid nodule 

. Access to a high ς volume pediatric thyroid 
surgeon 
. Significant proptosis with active eyes disease 
. Patient/ family choice: desire for rapid 
achievement of hypothyroidism, no concern over 
having scar. 

Therapy  Advantages Disadvantages 

Thionamides -Chance of permanent 
remission 

-Some patients avoid 
permanent 
hypothyroidism 

-Lower initial cost 

-Minor side effects ς Rash, hives, arthralgias, 
transient granulocytopenia, 
 Gastrointestinal symptoms 
-Major side effects ς Agranulocytosis, vasculitis 
(lupus-like syndrome), hepatitis 
-Risk of fetal goitre, hypothyroidism, and congenital 
anomalies if pregnant 
-Requires more frequent monitoring  

Radioiodine -Permanent resolution 
of hyperthyroidism 

-Permanent hypothyroidism 

-Patient must take radiation precautions for several 
days after treatment, 

 Avoiding contact with young children and pregnant 
women 

-Development or worsening of DǊŀǾŜΩǎ 
ophthalmopathy 

-Rare radiation thyroiditis 

-Patient concerns about long-term oncogenic effects 
of radiation  

Surgery -Rapid, permanent 
cure of 
hyperthyroidism 

Permanent hypothyroidism 

Risks for iatrogenic hypoparathyroidism and 
recurrent laryngeal nerve damage 

Risks associated with general anaesthesia 

High cost 
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VI. Complications (18) 
- Hypothyroidism as a consequence of DǊŀǾŜΩǎ disease or its treatment. 
- Treatment with levothyroxine is generally well tolerated and has minimal adverse 

effects. 
Considerations are: 
ƻ tŀǝŜƴǘǎ ǿƛǘƘ ƭƻƴƎǎǘŀƴŘƛƴƎ ƘȅǇƻǘƘȅǊƻƛŘƛǎƳ ŀǊŜ ŀǘ Ǌƛǎƪ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ 
ǇǎŜǳŘƻǘǳƳƻǊ ŎŜǊŜōǊƛ 

ƻ .ƻǘƘ ǳƴŘŜǊǘǊŜŀǘƳŜƴǘ όƘȅǇƻǘƘȅǊƻƛŘƛǎƳύ ŀƴŘ ƻǾŜǊǘǊŜŀǘƳŜƴǘ Ŏŀƴ ŀũŜŎǘ ōƻƴŜ 
ƳƛƴŜǊŀƭ ŘŜƴǎƛǘȅ 

ƻ /ƘƛƭŘǊŜƴ ǿƛǘƘ ƳƻǊŜ ŎƘǊƻƴƛŎ όƻǊ ǎŜǾŜǊŜύ ƘȅǇƻǘƘȅǊƻƛŘƛǎƳ ŀƭǎƻ ŀǊŜ ŀǘ ƘƛƎƘŜǊ Ǌƛǎƪ ƻŦ 
ǘŜƳǇƻǊŀǊȅ ǇƻƻǊŜǊ ǎŎƘƻƻƭ ŀŎƘƛŜǾŜƳŜƴǘ ŀƴŘ ƘȅǇŜǊŀŎǝǾƛǘȅ ŀǘ ƛƴƛǝŀǝƻƴ ƻŦ 
ǘǊŜŀǘƳŜƴǘΦ 

VII. Prognosis 
Children whose hypothyroidism is diagnosed and promptly treated prior to puberty 
typically have good catch-up growth and normal adult height outcomes. 
The vast majority of pediatric patient with hyperthyroidism has an excellent prognosis. 
However, they might have lower quality of life than their healthy peers. The strongest 
predictor of remission was trab normalization timing. Patients who normalized trab levels 
in the first year has a 70% remission rate and 50% for who normalized in the second year 
of therapy. 

VIII. Prevention and Education 
Children and adolescents with graves hyperthyroidism, lifelong monitoring of thyroid 
function is necessary especially during puberty and pregnant. There is a risk of neonatal 
DǊŀǾŜΩǎ ŘƛǎŜŀǎŜ ƛƴ ǘƘŜƛǊ ƻŦŦǎǇǊƛƴƎ ōŜŎŀǳǎŜ ƻŦ ǇŜǊǎƛǎǘŜƴǘ ǎǘƛƳǳƭŀǘƻǊȅ ŀƴǘƛōƻŘƛŜǎ ǘƻ ǘƘŜ ¢{I 
receptor (trab) that cross the placenta.  

  

https://www.uptodate.com/contents/levothyroxine-drug-information?search=risk%20factors%20for%20goiter%20in%20children&topicRef=5838&source=see_link
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ADRENOCORTICAL INSUFFICIENCY 
[¸ ±ƛǊŜŀƪΣ {¦b {ƻǾǳǘƘŀΣ tI!¸ bŀǊƛǘƘΣ Y9h ±ŀƴƴŀ 

LΦ YŜȅ ŦŀŎǘǎ 
9ŀŎƘ ȅŜŀǊΣ ŀǇǇǊƻȄƛƳŀǘŜƭȅ с҈ ǘƻ у҈ ƻŦ ǇŀǝŜƴǘǎ ǿƛǘƘ ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ ό!Lύ  
aŀƴƛŦŜǎǘ ŀƴ ŜǇƛǎƻŘŜ ƻŦ ŀŘǊŜƴŀƭ ŎǊƛǎƛǎ ό!/ύ ǎƭƛƎƘǘƭȅ ƳƻǊŜ ŦǊŜǉǳŜƴǘƭȅ ƛƴ ǇŀǝŜƴǘǎ ǿƛǘƘ ǇǊƛƳŀǊȅ 
ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ όt!Lύ ǘƘŀƴ ƛƴ ǘƘƻǎŜ ǿƛǘƘ ǎŜŎƻƴŘŀǊȅ ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ ό{L!ύΣ 
ǇǊƻōŀōƭȅ ŘǳŜ ǘƻ ǘƘŜ ŎƻƴŎƻƳƛǘŀƴǘ ŀōǎŜƴŎŜ ƻŦ ƳƛƴŜǊŀƭƻŎƻǊǝŎƻƛŘ ǎŜŎǊŜǝƻƴΣ ǿƘƛƭŜ ǘƘŜȅ ŀǊŜ 
ǳƴŎƻƳƳƻƴ ƛƴ ŀ ǇŀǝŜƴǘ ǿƛǘƘ ǘŜǊǝŀǊȅ ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ ŘǳŜ ǘƻ ƭƻƴƎ ǘŜǊƳ ƎƭǳŎƻŎƻǊǝŎƻƛŘ 
ǘƘŜǊŀǇȅΣ ŘŜǎǇƛǘŜ ŀ ǾŀǊƛŀōƭŜ ŘŜƎǊŜŜ ƻŦ ŀŘǊŜƴŀƭ ǎǳǇǇǊŜǎǎƛƻƴΦ ¢ƘŜ ƛƴŎƛŘŜƴŎŜ ƻŦ t!L ƛǎ ǊŜƭŀǝǾŜƭȅ 
Ŏƻƴǎǘŀƴǘ ǘƘǊƻǳƎƘ ŀƎŜǎ м ǘƻ мр ȅŜŀǊǎΣ ŀƴŘ м ƻǳǘ ƻŦ млΣллл ŎƘƛƭŘǊŜƴ ŀǊŜ ŘƛŀƎƴƻǎŜŘ ǿƛǘƘ t!L 
ōŜŦƻǊŜ ǘƘŜ ŀƎŜ ƻŦ мр ȅŜŀǊǎΦ ώмΣ тϐ 

LLΦ hǾŜǊǾƛŜǿ 
мΦ 5ŜŬƴƛǝƻƴ 
t!L ƛǎ ŘŜŬƴŜŘ ŀǎ ǘƘŜ ƛƳǇŀƛǊŜŘ ǎȅƴǘƘŜǎƛǎ ŀƴŘ ǊŜƭŜŀǎŜ ƻŦ ŀŘǊŜƴƻŎƻǊǝŎŀƭ ƘƻǊƳƻƴŜǎ ƻƴ 
ŀŎŎƻǳƴǘ ƻŦ ŘƛǎŜŀǎŜ ƛƴǘǊƛƴǎƛŎ ǘƻ ǘƘŜ ŀŘǊŜƴŀƭ ŎƻǊǘŜȄΦ 
LƴŀŘŜǉǳŀǘŜ ǇǊƻŘǳŎǝƻƴ ƻŦ ƎƭǳŎƻŎƻǊǝŎƻƛŘ ŀƴŘ ƳƛƴŜǊŀƭƻŎƻǊǝŎƻƛŘ ōȅ ǘƘŜ ŀŘǊŜƴŀƭ ƎƭŀƴŘ ŘǳŜ 
ǘƻ ŀ ǇǊƻōƭŜƳ ŀǘ ǘƘŜ ƭŜǾŜƭ ƻŦ ǘƘŜ ŀŘǊŜƴŀƭ ƎƭŀƴŘ όtǊƛƳŀǊȅύΣ ǇƛǘǳƛǘŀǊȅ όǎŜŎƻƴŘŀǊȅύ ƻǊ 
ƘȅǇƻǘƘŀƭŀƳǳǎ όǘŜǊǝŀǊȅύΦ ώоΣ пΣ млΣ мнϐ 

нΦ /ŀǳǎŜǎ 
t!L ƛǎ ŎŀǳǎŜŘ ōȅ ƎŜƴŜǝŎ ŘŜŦŜŎǘǎ ƻǊ ŀŎǉǳƛǊŜŘ ŘƛǎŜŀǎŜǎ ǘƘŀǘ ŀũŜŎǘ  
!ŘǊŜƴŀƭ ŦǳƴŎǝƻƴ ōȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻŎŜǎǎŜǎΦ                           
- Steroidogenic disorders- The most common cause of PAI in children is congenital 
- Adrenal hyperplasia (CAH) 70% of PAI (due to 21-hydroxylase) 
- Adrenal damage-Isolated autoimmune adrenalitis (Addison disease, 15% of cases) 
- Peroxisomal disorders- Including adrenoleukodystrophy, which is seen in boys. 
- Genetic causes of adrenal hypoplasia- Including adrenal hypoplasia congenita. 
- Inherited adrenal unresponsiveness to ACTH- Including familial glucocorticoid 

deficiency and triple A syndrome. 
π Drugs- Including Ketoconazole. όмлύ 

LLLΦ {ƛƎƴǎ ŀƴŘ ǎȅƳǇǘƻƳǎ 
Lƴ ƎŜƴŜǊŀƭΣ ŎƭƛƴƛŎŀƭ ŬƴŘƛƴƎǎ ƻŦ ŎƘƛƭŘǊŜƴ ǿƛǘƘ ǳƴǘǊŜŀǘŜŘ t!L ŀǊŜ ƻƊŜƴ ƴƻƴπǎǇŜŎƛŬŎ ŀƴŘ 
ƛƴŎƭǳŘŜ ŦŀǝƎǳŜΣ ƴŀǳǎŜŀΣ ŀƴŘ ǾƻƳƛǝƴƎΦ !ŘŘƛǝƻƴŀƭ ǎȅƳǇǘƻƳǎ ŘŜǇŜƴŘ ǳǇƻƴ ǘƘŜ ǎǇŜŎƛŬŎ 
ƘƻǊƳƻƴŜǎ ŀũŜŎǘŜŘΦ 
{ǇŜŎƛŬŎ ƘƻǊƳƻƴŜǎ {ȅƳǇǘƻƳǎ 

DƭǳŎƻŎƻǊǝŎƻƛŘ 
5ŜŬŎƛŜƴŎȅ 
 

π ²ŜƛƎƘǘ ƭƻǎǎΣ ǿŜŀƪƴŜǎǎ ŀƴŘ ŦŀǝƎǳŜΣ ƘŜŀŘŀŎƘŜΣ ǇŀǊǝŎǳƭŀǊƭȅ ƛƴ ǘƘŜ  
  ƳƻǊƴƛƴƎ 
π bŀǳǎŜŀ ŀƴŘ ǾƻƳƛǝƴƎΣ ŀōŘƻƳƛƴŀƭ Ǉŀƛƴ 
π {ƪƛƴ ƘȅǇŜǊǇƛƎƳŜƴǘŀǝƻƴ 
π CŀǎǝƴƎ ƘȅǇƻƎƭȅŎŜƳƛŀ ŘǳŜ ǘƻ ŘƛƳƛƴƛǎƘŜŘ ŎƻǳƴǘŜǊπǊŜƎǳƭŀǝƻƴΣ ǿƘƛŎƘ  
  ƭŜŀŘǎ ǘƻ ƛƴŎǊŜŀǎŜ ƛƴǎǳƭƛƴ ǎŜƴǎƛǝǾƛǘȅΦ  

aƛƴŜǊŀƭƻŎƻǊǝŎƻƛŘ 
ŘŜŬŎƛŜƴŎȅ 

π 5ƛȊȊƛƴŜǎǎΣ ƘŜŀŘŀŎƘŜΣ ƭŜǘƘŀǊƎȅ 
π 5ŜƘȅŘǊŀǝƻƴΣ ǎŀƭǘ ŎǊŀǾƛƴƎΣ ƴŀǳǎŜŀ ŀƴŘ ǾƻƳƛǝƴƎ  
π IȅǇƻǘŜƴǎƛƻƴ    
                                                                                                                       

!ŘǊŜƴŀƭ ŀƴŘǊƻƎŜƴ 
 

π !ƴŘǊƻƎŜƴ ŜȄŎŜǎǎΥ  
   Ҍ Lƴ ŦŜƳŀƭŜǎΥ !ŎƴŜΣ ŜȄŎŜǎǎƛǾŜ ƘŀƛǊ ƎǊƻǿǘƘΣ ŀƴŘ ƛǊǊŜƎǳƭŀǊ ƻǊ ŀōǎŜƴǘ  
      ǇŜǊƛƻŘǎΦ 
   Ҍ Lƴ ƳŀƭŜǎΥ ²ŜƛƎƘǘ ƎŀƛƴΣ ŘŜŎǊŜŀǎŜŘ ǘŜǎǝŎƭŜ ǎƛȊŜΣ ŜǊŜŎǝƭŜ ŘȅǎŦǳƴŎǝƻƴΣ     
       ƎȅƴŜŎƻƳŀǎǝŀΦ 
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π !ƴŘǊƻƎŜƴ ŜŶŎƛŜƴŎȅΥ tƻǎǘπǇǳōŜǊǘŀƭ ƛƴŘƛǾƛŘǳŀƭǎ Ŏŀƴ ōŜ ǎǳōǘƭŜΣ  
  ƛƴŎƭǳŘƛƴƎ ŘŜŎǊŜŀǎŜŘ ƻǊ ŀōǎŜƴǘ ŀȄƛƭƭŀǊȅ ŀƴŘ ǇǳōƛŎ ƘŀƛǊ ŀƴŘ ŘŜŎǊŜŀǎŜŘ  
  ƭƛōƛŘƻ ƛƴ ŦŜƳŀƭŜǎΦ Lƴ ǇǳōŜǊǘŀƭ ŀƴŘ ŀŘǳƭǘ ƳŀƭŜǎ ǘƘŜƛǊ ŀƴŘǊƻƎŜƴ  
  ǇǊƻŘǳŎǝƻƴ ƻŎŎǳǊǎ ƛƴ ǘƘŜ ǘŜǎǘŜǎΦ tǊŜǇǳōŜǊǘŀƭ ŎƘƛƭŘǊŜƴ ǿƛǘƘ ŀŘǊŜƴŀƭ  
  ŀƴŘǊƻƎŜƴ ŘŜŬŎƛŜƴŎȅ ƛǎ ŀǎȅƳǇǘƻƳŀǝŎΦ 
 

π !ŘǊŜƴŀƭ ŎǊƛǎƛǎΣ ŀŘǊŜƴŀƭ ŎǊƛǎƛǎ ǊŜǎǳƭǘǎ ŦǊƻƳ ŀŎǳǘŜ ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅΦ 
π  aŀƴȅ ǇŀǝŜƴǘǎ ǿƛǘƘ ŀŘǊŜƴŀƭ ŎǊƛǎƛǎ ŘǳŜ ǘƻ ǇǊƛƳŀǊȅ ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ ƘŀǾŜ ŦŜŀǘǳǊŜǎ 
ƻŦ ōƻǘƘ ƎƭǳŎƻŎƻǊǝŎƻƛŘ ŘŜŬŎƛŜƴŎȅ ŀƴŘ ƳƛƴŜǊŀƭƻŎƻǊǝŎƻƛŘ ŘŜŬŎƛŜƴŎȅΦ  

π Lƴ ƻƭŘŜǊ ŎƘƛƭŘǊŜƴ ǿƛǘƘ !ŘŘƛǎƻƴϥǎ ŘƛǎŜŀǎŜΣ ǎȅƳǇǘƻƳǎ ƛƴŎƭǳŘŜ ƳǳǎŎƭŜ ǿŜŀƪƴŜǎǎΣ ƳŀƭŀƛǎŜΣ 
ŀƴƻǊŜȄƛŀΣ ǾƻƳƛǝƴƎΣ ǿŜƛƎƘǘ ƭƻǎǎΣ ŀƴŘ ƻǊǘƘƻǎǘŀǝŎ ƘȅǇƻǘŜƴǎƛƻƴΦ όоΣ млύ 

L±Φ 5ƛŀƎƴƻǎƛǎ  
мΦ [ŀōƻǊŀǘƻǊȅ ŬƴŘƛƴƎ 

 t!L /!I !ŘǊŜƴŀƭ ŎǊƛǎƛǎ !ŘŘƛǎƻƴΩǎ ŘƛǎŜŀǎŜ 

9ŀǊƭȅ !a /ƻǊǝǎƻƭ [ƻǿ [ƻǿ [ƻǿ όwŀƴŘƻƳ ŎƻǊǝǎƻƭύ ғму ҡƎκŘƭ 

!/¢I IƛƎƘ  IƛƎƘ IƛƎƘ 

DƭȅŎŜƳƛŀ [ƻǿ [ƻǿ [ƻǿ  

bŀǘǊƛƳƛŀ [ƻǿ [ƻǿ [ƻǿ  

YŀƭŜƳƛŀ IƛƎƘ IƛƎƘ IƛƎƘ  

tw! IƛƎƘ  IƛƎƘ IƛƎƘ 

!ƭŘƻǎǘŜǊƻƴŜ [ƻǿ [ƻǿ ƻǊ ƴƻǊƳŀƭ   

мт πhIt  IƛƎƘ   

!/¢I ǎǝƳǳƭŀǝƻƴ  όϝύ   

¢ŜǎǘƻǎǘŜǊƻƴŜ  IƛƎƘ   

DŜƴƻǘȅǇŜ  όϝϝύ   

× bƻǝŎŜΥ  
όϝύ !/¢I ǎǝƳǳƭŀǝƻƴ ǘŜǎǘ 
όϝϝύ DŜƴƻǘȅǇŜ ǿŀǎ ǎǳƎƎŜǎǘŜŘ ƻƴƭȅ ǿƘŜƴ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ŀŘǊŜƴƻŎƻǊǝŎŀƭ ǇǊƻŬƭŜ ŀƊŜǊ ŀƴ  
        !/¢I ǎǝƳǳƭŀǝƻƴ ǘŜǎǘ ƛǎ ŜǉǳƛǾƻŎŀƭΣ ƻǊ Ŏŀƴƴƻǘ ōŜ ŀŎŎǳǊŀǘŜƭȅ ǇŜǊŦƻǊƳŜŘ όƛΦŜΦΣ ŀ ǇŀǝŜƴǘ   
        wŜŎŜƛǾƛƴƎ DƭǳŎƻŎƻǊǝŎƻƛŘύΣ ƻǊ ŦƻǊ ǇǳǊǇƻǎŜǎ ƻŦ ƎŜƴŜǝŎ ŎƻǳƴǎŜƭƭƛƴƎΦ όоΣ рΣ уΣ млΣ моύ 

нΦ LƳŀƎŜǊȅ ǎŜǊǾƛŎŜǎ 
bƻǊƳŀƭ ƻǊ ǊŜŘǳŎŜŘ ŀŘǊŜƴŀƭ ƎƭŀƴŘ ǾƻƭǳƳŜ ƻƴ ŎƻƳǇǳǘŜŘ ǘƻƳƻƎǊŀǇƘȅ ό/¢ύ ŀƴŘ ƳŀƎƴŜǝŎ 
ǊŜǎƻƴŀƴŎŜ ƛƳŀƎƛƴƎ όawLύ ŀƴŘ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ŎŀƭŎƛŬŎŀǝƻƴ ƻƴ ŀōŘƻƳƛƴŀƭ ·πǊŀȅǎ ƻǊ /¢Φ όмнύ 

оΦ 5ƛũŜǊŜƴǝŀƭ ŘƛŀƎƴƻǎƛǎ 
π !ŘŘƛǎƻƴϥǎ ŘƛǎŜŀǎŜ ƻƊŜƴ ƴŜŜŘǎ ǘƻ ōŜ distinguished ŦǊƻƳ ƳƻǊŜ ŀŎǳǘŜ ƛƭƭƴŜǎǎŜǎ ǎǳŎƘ ŀǎ 
ƎŀǎǘǊƻŜƴǘŜǊƛǝǎ ǿƛǘƘ ŘŜƘȅŘǊŀǝƻƴ ƻǊ ǎŜǇǎƛǎΦ 

π ²ƘŜƴ /!I ƛǎ ǎǳǎǇŜŎǘŜŘΣ ǘƘŜ ǎŜǊǳƳ ƭŜǾŜƭ ƻŦ ŎƻǊǝǎƻƭ ǇǊŜŎǳǊǎƻǊǎ 
π  όмтπƘȅŘǊƻȄȅǇǊƻƎŜǎǘŜǊƻƴŜύ ǎƘƻǳƭŘ ōŜ ƳŜŀǎǳǊŜŘ ŀƭƻƴƎ ǿƛǘƘ ŎƻǊǝǎƻƭ ƛƴ ŀƴ !/¢I 
ǎǝƳǳƭŀǝƻƴ ǘŜǎǘΦ 

π Adrenal ŎǊƛǎŜǎ ƛƴŎƭǳŘŜ ƛƴŦŀƴǘǎ ǿƛǘƘ ƻōǎǘǊǳŎǝǾŜ ǳǊƻǇŀǘƘȅΣ ǇȅŜƭƻƴŜǇƘǊƛǝǎΣ ƻǊ ŎǊƛǎƛǎΣ 
ǇǊŜǎŜƴǝƴƎ ǿƛǘƘ ǾƻƳƛǝƴƎΣ ƘȅǇƻƴŀǘǊŜƳƛŀΣ ŀƴŘ ƘȅǇŜǊƪŀƭŜƳƛŀΦ όмлύ 

- Determine whether the AI is primary or central AI 
o t!L ƛǎ ƛƴŘƛŎŀǘŜŘ ōȅ ƭƻǿ ŜŀǊƭȅ !a /ƻǊǘƛǎƻƭΣ ƘƛƎƘ !/¢I ŎƻƴŎŜƴǘǊŀǘƛƻƴΣ ŀƴŘ ǇƻǎǎƛōƭŜ 
ƘȅǇƻƎƭȅŎŜƳƛŀΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ƎƭǳŎƻŎƻǊǘƛŎƻƛŘ ŘŜŦƛŎƛŜƴŎȅΣ ǘƘŜǎŜ ǇŀǘƛŜƴǘǎ ŀǊŜ ŀǘ Ǌƛǎƪ ŦƻǊ 
ƳƛƴŜǊŀƭƻŎƻǊǘƛŎƻƛŘ ŘŜŦƛŎƛŜƴŎȅΣ ǿƘƛŎƘ ƛǎ ƛƴŘƛŎŀǘŜŘ ōȅ ƘȅǇƻƴŀǘǊŜƳƛŀΣ ƘȅǇŜǊƪŀƭŜƳƛŀΣ 
ŜƭŜǾŀǘŜŘ ǇƭŀǎƳŀ ǊŜƴƛƴ ŀŎǘƛǾƛǘȅ όtw!ύΣ ŀƴŘ ƭƻǿ ƭŜǾŜƭǎ ƻŦ ŀƭŘƻǎǘŜǊƻƴŜΦ όмлύ 

o /ŜƴǘǊŀƭ ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ ƛǎ ƛƴŘƛŎŀǘŜŘ ōȅ ƭƻǿ !/¢I ƭŜǾŜƭǎ ŀƴŘ ƭƻǿ ŜŀǊƭȅ !a 
/ƻǊǝǎƻƭΦ ¢ƘŜǎŜ ǇŀǝŜƴǘǎ ƘŀǾŜ ƎƭǳŎƻŎƻǊǝŎƻƛŘ ŘŜŬŎƛŜƴŎȅ ōǳǘ ƴƻǘ ƳƛƴŜǊŀƭƻŎƻǊǝŎƻƛŘ 
ŘŜŬŎƛŜƴŎȅΣ ǎƻ ǇŀǝŜƴǘǎ ƘŀǾŜ ƴƻǊƳŀƭ ǊŜǎǳƭǘǎ ŦƻǊ ǎŜǊǳƳ tƻǘŀǎǎƛǳƳΣ tw!Σ ŀƴŘ 
!ƭŘƻǎǘŜǊƻƴŜΦ aŀƴȅ ƻŦ ǘƘŜǎŜ ǇŀǝŜƴǘǎ ƘŀǾŜ ŘŜŬŎƛŜƴŎƛŜǎ ƛƴ ƻƴŜ ƻǊ ƳƻǊŜ ƻŦ ǘƘŜ ƻǘƘŜǊ 
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ǇƛǘǳƛǘŀǊȅ ƘƻǊƳƻƴŜǎ όƛŜΦ DǊƻǿǘƘ ƘƻǊƳƻƴŜΣ ǘƘȅǊƻƛŘπǎǝƳǳƭŀǝƴƎ ƘƻǊƳƻƴŜΣ ƭǳǘŜƛƴƛȊƛƴƎ 
ƘƻǊƳƻƴŜΣ ŀƴŘ ŦƻƭƭƛŎƭŜπǎǝƳǳƭŀǝƴƎ ƘƻǊƳƻƴŜǎύΦ   

±Φ ¢ǊŜŀǘƳŜƴǘ 
мΦ tǊƛƳŀǊȅ ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ όt!Lύ 
¢ǊŜŀǘƳŜƴǘ ƻŦ t!L Ƴǳǎǘ ōŜ ƛƳƳŜŘƛŀǘŜ ŀƴŘ ǾƛƎƻǊƻǳǎΦ LŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎƻƴŘƛǘƛƻƴ ǇŜǊƳƛǘǎΣ ŀƴ 
!/¢I ǎǘƛƳǳƭŀǘƛƻƴ ǘŜǎǘ Ŏŀƴ ōŜ ǇŜǊŦƻǊƳŜŘ ǿƘƛƭŜ ƛƴƛǘƛŀƭ ŦƭǳƛŘ ǊŜǎǳǎŎƛǘŀǘƛƻƴ ƛǎ ǳƴŘŜǊǿŀȅΦ όмнύ 

- Adrenal ƘƻǊƳƻƴŜ ǊŜǇƭŀŎŜƳŜƴǘ ƛǎ ǊŜǉǳƛǊŜŘ ƛƴ ŀƭƭ ŦƻǊƳǎ ƻŦ ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ 
IȅŘǊƻŎƻǊǝǎƻƴŜ уπмл ƳƎκƳнκŘŀȅ ƛƴ о ŘƛǾƛŘŜŘ ŘƻǎŜǎΦ 
! ŎƻƳƳƻƴ ǊŜŎƻƳƳŜƴŘŀǝƻƴ ǘƻ ƳŀƴŀƎŜ !L ǎƛŎƪ Řŀȅǎ ƛǎ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ƻǊŀƭ ǎƛŎƪ Řŀȅ 
IȅŘǊƻŎƻǊǝǎƻƴŜ ǘƻ ол ƳƎκƳнκŘŀȅ ŘƛǾƛŘŜŘ ƛƴǘƻ п ŘƻǎŜǎ ƻǾŜǊ ǘƘŜ ŘŀȅΦ 

π LŦ Aldosterone ŘŜŬŎƛŜƴŎȅ ƛǎ ǇǊŜǎŜƴǘΣ CƭǳŘǊƻŎƻǊǝǎƻƴŜ όCƭƻǊƛƴŜŦύΣ ŀ ǎȅƴǘƘŜǝŎ 
ƳƛƴŜǊŀƭƻŎƻǊǝŎƻƛŘ ƛǎ ƎƛǾŜƴ ƻǊŀƭƭȅ ƛƴ ŘƻǎŜǎ ƻŦ лΦлр ƳƎ π лΦн ƳƎκŘŀȅΦ 
 ¢ƘŜ ƳƛƴŜǊŀƭƻŎƻǊǝŎƻƛŘ ŘƻǎŜ ƛǎ ǘƘŜƴ ŀŘƧǳǎǘŜŘ ōŀǎŜŘ ƻƴ tw!Φ Lǘ ƛǎ ƴƻǘ ŀŘƧǳǎǘŜŘ ōȅ ŀƎŜ ƻǊ 
ōƻŘȅ ǎǳǊŦŀŎŜ ŀǊŜŀΦ  

π Replacement ƻŦ 5ŜƘȅŘǊƻŜǇƛŀƴŘǊƻǎǘŜǊƻƴŜ ό5I9!ύ ƛƴ ǇǊŜǇǳōŜǊǘŀƭ ŎƘƛƭŘǊŜƴ Řƻ ƴƻǘ 
ƴƻǊƳŀƭƭȅ ǎŜŎǊŜǘŜ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ 5I9!Φ 

π Sodium /ƘƭƻǊƛŘŜ ǎǳǇǇƭŜƳŜƴǘǎΥ LƴŦŀƴǘǎ ȅƻǳƴƎŜǊ ǘƘŀƴ ƻƴŜ ȅŜŀǊ ǿƛǘƘ ƳƛƴŜǊŀƭƻŎƻǊǝŎƻƛŘ 
ŘŜŬŎƛŜƴŎȅ ǎƘƻǳƭŘ ŀƭǎƻ ōŜ ǎǳǇǇƭŜƳŜƴǘŜŘ ǿƛǘƘ {ƻŘƛǳƳ /ƘƭƻǊƛŘŜ ƛƴ ŀŘŘƛǝƻƴ ǘƻ 
ƳƛƴŜǊŀƭƻŎƻǊǝŎƻƛŘ ǊŜǇƭŀŎŜƳŜƴǘΦ ¢ƘŜ ŘƻǎŜ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ м ƎǊŀƳ όмт ƳŜǉύ ŘŀƛƭȅΦ όнΣ пΣ 

рΣ млΣ ммΣ мпΣ мрύ 
π Restoring ŦǳƴŎǝƻƴŀƭ ŀƴŀǘƻƳȅ ōȅ ǎǳǊƎŜǊȅ ƛƴ ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘ /!IΦ Lƴ ŀƭƭ ǇŜŘƛŀǘǊƛŎ 
ǇŀǝŜƴǘǎ ǿƛǘƘ /!IΣ ǇŀǊǝŎǳƭŀǊƭȅ ƳƛƴƛƳŀƭƭȅ ǾƛǊƛƭƛȊŜŘ ƎƛǊƭǎΣ ǘƘŜ ǇŀǊŜƴǘǎ ōŜ ƛƴŦƻǊƳŜŘ ŀōƻǳǘ 
ǎǳǊƎƛŎŀƭ ƻǇǝƻƴǎΦ όмоύ 

нΦ !ŘǊŜƴŀƭ ŎǊƛǎƛǎ 
π FluidΥ 5р҈ ƴƻǊƳŀƭ ǎŀƭƛƴŜ лΦф҈ млπнл ƳƭκƪƎΣ ǿƛǘƘ ŀ ǊŜǇŜŀǘ ōƻƭǳǎ ƛŦ ƴŜŜŘŜŘΦ όмлύ 
wŜŎƻƎƴƛǝƻƴ ŀƴŘ ǇǊƻƳǇǘ ǘƘŜǊŀǇȅ ƻŦ ǎŀƭǘπƭƻǎƛƴƎΦ !ŘǊŜƴŀƭ ŎǊƛǎƛǎ ƛǎ ŎǊƛǝŎŀƭ ǘƻ ǎǳǊǾƛǾŀƭΦ 
9ƭŜŎǘǊƻƭȅǘŜ ŀƴŘ ƅǳƛŘ ǘƘŜǊŀǇȅ Ƴǳǎǘ ōŜ ƛƴǎǝǘǳǘŜŘ ŀǎ ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜΦ 

π HypoglycemiaΥ 5мл҈ рƳƭκƪƎ ōƻƭǳǎ L±Φ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
π LŦ the ƘȅǇŜǊƪŀƭŜƳƛŀ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŜƭŜŎǘǊƻŎŀǊŘƛƻƎǊŀǇƘȅ ŎƘŀƴƎŜǎΣ ƛǘ Ƴŀȅ ōŜ 
ƴŜŎŜǎǎŀǊȅ ǘƻ ǳǎŜ Lƴǎǳƭƛƴ ŀƴŘ DƭǳŎƻǎŜΣ YŀȅŜȄŀƭŀǘŜΦ όмлΣ мнύ 

π Steroid ǊŜǇƭŀŎŜƳŜƴǘ DƭǳŎƻŎƻǊǝŎƻƛŘ п ƳƎκƪƎ ōƻƭǳǎ L±Σ ŦƻƭƭƻǿŜŘ ōȅ Ŏƻƴǝƴǳƻǳǎ ƛƴŦǳǎƛƻƴ 
н ƳƎκƪƎκŘŀȅ ǳƴǝƭ ǎǘŀōƛƭƛȊŀǝƻƴΦ 
LŦ ǿŜƛƎƘǘ ǳƴƪƴƻǿƴΥ  
ƻ /ƻƴǎƛŘŜǊ ǊŜǇŜŀǝƴƎ ǘƘŜ L±κLa IȅŘǊƻŎƻǊǝǎƻƴŜ ŘƻǎŜ ƛŦ ǘƘŜǊŜ ƛǎ ŀ ǇƻƻǊ ǊŜǎǇƻƴǎŜ ǘƻ 
ƛƴƛǝŀƭ ǎǘŜǊƻƛŘ ŀƴŘ ƅǳƛŘ ǘǊŜŀǘƳŜƴǘΦ 

ƻ ²ƘŜƴ ǘƘŜ ŎƘƛƭŘ ƛǎ ǎǘŀōƭŜΣ ǊŜŘǳŎŜ ǘƘŜ L± ŘƻǎŜΣ ƻǊ ƛŦ ǘƻƭŜǊŀǝƴƎ ƻǊŀƭ ƳŜŘƛŎŀǝƻƴǎΣ 
ǎǿƛǘŎƘ ǘƻ ǘǊƛǇƭŜ ŘƻǎŜ ƻǊŀƭ ƘȅŘǊƻŎƻǊǝǎƻƴŜ ǊŜǇƭŀŎŜƳŜƴǘ όолπрл ƳƎκƳнκŘŀȅύΦ όмΣ нΣ рΣ сύ 

±LΦ tŀǝŜƴǘ ŜŘǳŎŀǝƻƴ ŀƴŘ ŜƳŜǊƎŜƴŎȅ ǇǊŜŎŀǳǝƻƴǎ 
π Screening test for CAH by heel prick should be done for newborn babies between the  
оǊŘ ŀƴŘ рǘƘ Řŀȅǎ ƻŦ ƭƛŦŜ ƻǊ ŀǎ ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜ ŀƊŜǊ пу ƘƻǳǊǎ ƻŦ ŀƎŜΦ 

π 9ŘǳŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘ ŀƴŘ ŦŀƳƛƭȅ ƛǎ ǘƘŜ ƪŜȅ ǘƻ ǎǳŎŎŜǎǎŦǳƭ ǘƘŜǊŀǇȅ ƻŦ !L ŀƴŘ ǇǊŜǾŜƴǘƛƻƴ ƻŦ 
ƳƻǊōƛŘƛǘȅ ŀƴŘ ƳƻǊǘŀƭƛǘȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ !LΦ ¢ƘŜ ǇŀǘƛŜƴǘ ŀƴŘ ǘƘŜƛǊ ŎŀǊŜǘŀƪŜǊǎ Ƴǳǎǘ ōŜ 
ƛƴǎǘǊǳŎǘŜŘ ŀōƻǳǘ ǘƘŜ ǊŀǘƛƻƴŀƭŜ ŦƻǊ ǊŜǇƭŀŎŜƳŜƴǘ ǘƘŜǊŀǇȅΣ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ƳŜŘƛŎŀǘƛƻƴǎΣ ŀƴŘ 
ƛƭƭƴŜǎǎ ǎǘǊŜǎǎ ŘƻǎƛƴƎΦ !ƭƭ ǇŀǘƛŜƴǘǎ ǎƘƻǳƭŘ ŀƭǿŀȅǎ ǿŜŀǊ ŀ ƳŜŘƛŎŀƭ ŀƭŜǊǘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƴŘ ŎŀǊǊȅ 
ŀ ƳŜŘƛŎŀƭ ŜƳŜǊƎŜƴŎȅ ƛƴŦƻǊƳŀǘƛƻƴ ŎŀǊŘ ǘƘŀǘ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ŘƛŀƎƴƻǎƛǎ ƻŦ ά!ŘǊŜƴŀƭ LƴǎǳŦŦƛŎƛŜƴŎȅέ 
ŀƴŘ Řŀƛƭȅ ƳŜŘƛŎŀǘƛƻƴǎΦ όмпύ  
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±LLΦ aƻƴƛǘƻǊƛƴƎ  
π Lƴ ƛƴŦŀƴǘǎΣ ǘƘŜ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜǊŀǇȅ ǎƘƻǳƭŘ ōŜ ŜǾŀƭǳŀǘŜŘ ƳƻƴǘƘƭȅ ƛƴ ǘƘŜ ŬǊǎǘ ǘƘǊŜŜ 
ƳƻƴǘƘǎ ŀƊŜǊ ǎǘŀǊǝƴƎ ǘǊŜŀǘƳŜƴǘΦ 

π 9ǾŜǊȅ ǘƘǊŜŜ ƳƻƴǘƘǎ ƛƴ ƻƭŘŜǊ ƛƴŦŀƴǘǎΣ ŀƴŘ ŜǾŜǊȅ ǎƛȄ ƳƻƴǘƘǎ ǘƘŜǊŜŀƊŜǊ ǿƘƛƭŜ ǘƘŜ ŎƘƛƭŘ ƛǎ 
ǎǝƭƭ ƎǊƻǿƛƴƎΦ 

π aƻǊŜ ŦǊŜǉǳŜƴǘ ƳƻƴƛǘƻǊƛƴƎ ƛǎ ǎƻƳŜǝƳŜǎ ŎƭƛƴƛŎŀƭƭȅ ƛƴŘƛŎŀǘŜŘΦ !ƊŜǊ ǘƘŜ ŎƻƳǇƭŜǝƻƴ ƻŦ 
ƎǊƻǿǘƘΣ ŀƴƴǳŀƭ ƳƻƴƛǘƻǊƛƴƎ Ƴŀȅ ōŜ ŀŘŜǉǳŀǘŜΦ όмлύ 
 
 

wŜŦŜǊŜƴŎŜǎ 

1. /ŀǊƭŀ .ƛȊȊŀǊǊƛΣ 5ƻƴŀǘŜƭƭŀ /ŀǇŀƭōƻΣ aŀƭƎƻǊȊŀǘŀ DŀōǊƛŜƭŀΣ ά!ŘǊŜƴŀƭ ŎǊƛǎƛǎ ƛƴ ƛƴŦŀƴǘǎ ŀƴŘ ȅƻǳƴƎ ŎƘƛƭŘǊŜƴ ǿƛǘƘ 
ŀŘǊŜƴŀƭ ƛƴǎǳŦŦƛŎƛŜƴŎȅΥ aŀƴŀƎŜƳŜƴǘ ŀƴŘ ǇǊŜǾŜƴǘƛƻƴέ CǊƻƴǘƛŜǊǎ нлноΣ όмпύ 

нΦ 5ŀƴƛŜƭŀ bƛǎǝŎƻΣ .ŜƴŜŘŜǧŀ .ƻǎǎƛƴƛΣ {ƛƳƻƴŜ .ŜƴǾŜƴǳǘƻΣ άtŜŘƛŀǘǊƛŎ !ŘǊŜƴŀƭ LƴǎǳŶŎƛŜƴŎȅέ Ϧ ¢ƘŜǊŀǇŜǳǝŎǎ 
ŀƴŘ ŎƭƛƴƛŎŀƭ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘ нлннέΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ tŜŘƛŀǘǊƛŎǎΣ LƴǎǝǘǳǘŜ ŦƻǊ aŀǘŜǊƴŀƭ ŀƴŘ /ƘƛƭŘ IŜŀƭǘƘΣ 
LǘŀƭȅΣ ǇǇ птπсл 

оΦ 9Ř IƛƴŘ ŀƴŘ 5ŀǾƛŘ [ƛƳΣ άaŀƴŀƎŜƳŜƴǘ ƻŦ ŎƘƛƭŘǊŜƴ ŀƴŘ ȅƻǳƴƎ ǇŜƻǇƭŜ ǇǊŜǎŜƴǝƴƎ ǿƛǘƘ ŀƴ ŀŘǊŜƴŀƭ ŎǊƛǎƛǎέΣ 
.{t95 ŎƻƴǎŜƴǎǳǎ ƎǳƛŘŀƴŎŜ ƻƴ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ŀŘǊŜƴŀƭ ŎǊƛǎƛǎ όнΦлύ !ǾŀƛƭŀōƭŜ ŀǘ 
ƘǧǇǎΥκκǿǿǿΦŜƴŘƻŎǊƛƴƻƭƻƎȅΦƻǊƎκŀŘǊŜƴŀƭπŎǊƛǎƛǎ 

4. 9ƴǊƛŎŀ !ōǊƛƎƻΣ WŜǎǎƛŎŀ aǳƴŀǊƛƴΣ /ƭŀǳŘƛŀ .ƻƴŘƻƴŜΣ ά!ŘǊŜƴŀƭ ƛƴǎǳŦŦƛŎƛŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ ƛƴ ǘƘŜ ǇŜŘƛŀǘǊƛŎ 
ŜƳŜǊƎŜƴŎȅ ǎŜǘǘƛƴƎ ŀƴŘ Ǌƛǎƪ ŦŀŎǘƻǊǎ ŦƻǊ ŀŘǊŜƴŀƭ ŎǊƛǎƛǎ ŘŜǾŜƭƻǇƳŜƴǘέΣ Lǘŀƭƛŀƴ WƻǳǊƴŀƭ ƻŦ ǇŜŘƛŀǘǊƛŎǎ нлноΣ пф όсоύ 

рΦ DǳŦǘŀǊ {ƘŀƛƪƘΣ ά!ŘǊŜƴŀƭ ŎǊƛǎƛǎ ŀƴŘ ŀŎǳǘŜ ŀŘǊŜƴŀƭ ƛƴǎǳŦŦƛŎƛŜƴŎȅέΣ ǘƘŜ wƻȅŀƭ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ aŜƭōƻǳǊƴŜ  
сΦ DǳƊŀǊ {ƘŀƛƪƘΣ ά!ŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ ƛƴ ŎƘƛƭŘǊŜƴΣ ŜƳŜǊƎŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻǘƻŎƻƭέΣ wƻȅŀƭ IƻǎǇƛǘŀƭ ŦƻǊ 
/ƘƛƭŘǊŜƴ DƭŀǎƎƻǿ όрύ 

тΦ Wƻƻƴŀǘŀƴ .ƻǊŎƘŜǊǎΣ 9ŜǊƻ tǳƪƪŀƭŀΣ hǳǝ aŀƪƛǝŜ ŀƴŘ {ŀƛƭŀ [ŀŀƪǎƻΣ ά9ǇƛŘŜƳƛƻƭƻƎȅ ŀƴŘ /ŀǳǎŜǎ ƻŦ tǊƛƳŀǊȅ 
!ŘǊŜƴŀƭ LƴǎǳŶŎƛŜƴŎȅ ƛƴ /ƘƛƭŘǊŜƴΥ ! tƻǇǳƭŀǝƻƴπ.ŀǎŜŘ {ǘǳŘȅέΣ WΦ /ƭƛƴ 9ƴŘƻŎǊƛƴƻƭ aŜǘŀōΣ млу όммύΣ ǇǇ 
нутфπнуур 

уΦ YƛƳōŜǊƭȅ ¢ŀŦǳǊƛΣ άtŜŘƛŀǘǊƛŎ !ŘǊŜƴŀƭ LƴǎǳŶŎƛŜƴŎȅ ό!ŘŘƛǎƻƴ 5ƛǎŜŀǎŜύέΣ aŜŘǎŎŀǇŜ 
фΦ aŀōŜƭ ¸ŀǳΣ WŀǎƳƛƴŜ DǳƧǊŀƭ ŀƴŘ aŀǊƛŀ LƴŜǿΣ /ƻƴƎŜƴƛǘŀƭ !ŘǊŜƴŀƭ IȅǇŜǊǇƭŀǎƛŀΥ 5ƛŀƎƴƻǎƛǎ ŀƴŘ 9ƳŜǊƎŜƴŎȅ 
¢ǊŜŀǘƳŜƴǘΣ a5 ¢ŜȄǘΦŎƻƳΣ LƴŎΦ όнлмфύ 

10.  aƛƳƛ {Φ YƛƳ ά/ƭƛƴƛŎŀƭ ƳŀƴƛŦŜǎǘŀǘƛƻƴǎ ŀƴŘ ŘƛŀƎƴƻǎƛǎ ƻŦ ŀŘǊŜƴŀƭ ƛƴǎǳŦŦƛŎƛŜƴŎȅ ƛƴ ŎƘƛƭŘǊŜƴέΣ ǳǇǘƻŘŀǘŜ 
ммΦ bƛŘƘƛ DǳǇǘŀΣ άtŜŘƛŀǘǊƛŎ !ŘǊŜƴŀƭ LƴǎǳŶŎƛŜƴŎȅέΣ bŀǝƻƴŀƭ !ŘǊŜƴŀƭ 5ƛǎŜŀǎŜǎ CƻǳƴŘŀǝƻƴ όb!5CύΣ ½ǳŎƪŜǊ 
{ŎƘƻƻƭ ƻŦ aŜŘƛŎƛƴŜ ŀǘ IƻŦǎǘǊŀκbƻǊǘƘǿŜƭƭ 

мнΦ tŜǊǊƛƴ /Φ ²ƘƛǘŜΣ ά!ŘǊŜƴƻŎƻǊǝŎŀƭ LƴǎǳŶŎƛŜƴŎȅέΣ bŜƭǎƻƴ ¢ŜȄǘōƻƻƪ ƻŦ tŜŘƛŀǘǊƛŎǎ όмύ ŜŘƛǝƻƴ нмΣ tt нфрфπ
нфтл 

моΦ tƘȅƭƭƛǎ ²Φ {ǇŜƛǎŜǊΣ ²ƛŜōƪŜ !ǊƭǘΣ wƛŎƘŀǊŘ WΦ !ǳŎƘǳǎΣ ά/ƻƴƎŜƴƛǘŀƭ !ŘǊŜƴŀƭ IȅǇŜǊǇƭŀǎƛŀ 5ǳŜ ǘƻ {ǘŜǊƻƛŘ нмπ
IȅŘǊƻȄȅƭŀǎŜ 5ŜŬŎƛŜƴŎȅΥ !ƴ 9ƴŘƻŎǊƛƴŜ {ƻŎƛŜǘȅ /ƭƛƴƛŎŀƭ tǊŀŎǝŎŜ DǳƛŘŜƭƛƴŜέΣ WΦ /ƭƛƴ 9ƴŘƻŎǊƛƴƻƭ aŜǘŀōΣ мло 
όммύΣ ǇǇ мπпс 

мпΦ {ŀǎƛƎŀǊƴ !Φ .ƻǿŘŜƴ ŀƴŘ wƻƘŀƴ IŜƴǊȅΣ άtŜŘƛŀǘǊƛŎ !ŘǊŜƴŀƭ LƴǎǳŶŎƛŜƴŎȅΥ 5ƛŀƎƴƻǎƛǎΣ aŀƴŀƎŜƳŜƴǘΣ ŀƴŘ 
bŜǿ ¢ƘŜǊŀǇƛŜǎέΣ LƴǘŜǊƴŀǝƻƴŀƭ WƻǳǊƴŀƭ ƻŦ tŜŘƛŀǘǊƛŎǎ όнлмуύ 

мрΦ ¢ŀƭŀǘ aǳǎƘǘŀǉΣ ά9ƳŜǊƎŜƴŎȅ ŀƴŘ ǇŜǊƛπƻǇŜǊŀǝǾŜ ƻŦ ŀŘǊŜƴŀƭ ƛƴǎǳŶŎƛŜƴŎȅ ƛƴ ŎƘƛƭŘǊŜƴ ŀƴŘ ȅƻǳƴƎ ǇŜƻǇƭŜΥ 
.ǊƛǝǎƘ {ƻŎƛŜǘȅ ƻŦ tŜŘƛŀǘǊƛŎ 9ƴŘƻŎǊƛƴƻƭƻƎȅ ϧ 5ƛŀōŜǘŜǎ ŎƻƴǎŜƴǎǳǎ ƎǳƛŘŀƴŎŜέΣ ǇǇ мπнрΦ  

!ƎŜ Lƴƛǝŀƭ ŘƻǎŜ ƻŦ LaκL± IȅŘǊƻŎƻǊǝǎƻƴŜ ¢ƘŜƴ IȅŘǊƻŎƻǊǝǎƻƴŜ ŜǾŜǊȅ сƘ 

bŜƻƴŀǘŜ π с 
ǿŜŜƪǎ 

нр ƳƎ рπмл ƳƎ 

с ǿŜŜƪǎ π о ȅǊǎ нр ƳƎ мл ƳƎ 

о ȅǊǎ π мн ȅǊǎ рл ƳƎ π мнΦр ƳƎ ŀƎŜǎ о π с ȅǊǎ 
π нр ƳƎ ŀƎŜǎ с π мн ȅǊǎ 

җ мн ȅǊǎ млл нр D 

https://www.endocrinology.org/adrenal-crisis
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OBESITY 
SUN Sovutha, LY Vireak, PHAY Narith, KEO Vanna 

I. Key facts 
- Childhood obesity is one of the most serious global public health challenges of the 21st century, 

affecting every country in the world. 
- In 2022, 37 million children under the age of 5 were overweight. Almost half of the children 

under 5 years who were overweight or living with obesity in 2022 lived in Asia. (5, 6) 
- Over 390 million children and adolescents aged 5ς19 years were overweight in 2022, including 

160 million who were living with obesity. The rise has occurred similarly among both boys and 
girls: in 2022 19% of girls and 21% of boys were overweight. (5, 6) 

- Four percent of children under 5 are overweight in 2021 according to CDHS (Cambodia 
Demographic and Health Survey) 2021ς22. (2, 7) 

II. Overview 
1. Definition 

- Overweight is a condition of excessive fat deposits. 
- Obesity is a chronic complex disease defined by excessive fat deposits that can impair health. 
- By WHO, Children under 5 years: (5) 
- Overweight: weight-for-height is greater than 2 standard deviations.  
- Obesity: weight-for-height is greater than 3 standard deviations. 
- By WHO, Children between 5-19 years (BMI: kg/m2) 
- Overweight: BMI-for-age is greater than 1 standard deviation.  
- Obesity : BMI-for-age is greater than 2 standard deviations. See growth chart at Annex. 

2. Etiology (3, 8, 9) 
- Sedentary lifestyle, imbalance of caloric intake (much consumption of sugar-containing 

beverages, fast food) and energy expenditure (less physical activity), excessive screentime, 
shortened sleep duration or irregular sleep schedules 

- Medications: glucocorticoids, Sulfonylureas, Tricyclic antidepressants (tcas), Oral 
contraceptives, Insulin, Thiazolidinediones 

- Ghrelin/leptin hormonal pathway dysfunction 
- Genetic syndromes: 

o Prader-Willi syndrome 
o Pseudohypoparathyroidism 
o Down syndrome 
o Turner syndrome 

- Hormonal disorders:  
o Growth hormone deficiency 
o Growth hormone resistance 
o Hypothyroidism 
o Leptin deficiency or resistance to leptin action 
o Glucocorticoid excess (Cushing syndrome) 
o Precocious puberty 
o Polycystic ovary syndrome (PCOS) 
o Prolactin-secreting tumors 

III. Diagnosis (3, 9) 
- Weight history 

o Gradual onset: is typical for the most common forms of obesity (genetic predisposition 

Combined with excess caloric intake or other environmental contributors). 
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o Abrupt onset of weight gain: should prompt investigation of a major psychosocial trigger 
such as a loss or change in the family or new symptoms of anxiety or depression. Other 
possible causes include medication-induced weight gain and neuroendocrine causes of 
obesity (eg, Cushing disease, hypothalamic tumor). 

o Severe early-onset: is more likely to have a strong genetic component. Some forms of 
syndromic or monogenic obesity have onset before two years of age, while others 
(especially Prader-Willi syndrome) tend to have growth failure during infancy followed by 
rapid weight gain and development of obesity after two years of age. 

- Diet: Caregiver involved in feeding, eating patterns, food frequency, food preference and dislike, 
restaurants and prepared food. 

- Growth rate and timing of puberty. 
- Activity, screentime, sleep, medications, family history, psychosocial history, comorbidities. 
- Calculation of BMI, blood pressure, stature and height velocity. 
- Systemic physical examination. 
- Laboratory test: fasting plasma glucose, fasting lipid profile, liver function test 
- Other laboratory testing and imaging should be guided by history or physical. Examination 

findings. 

IV. Complications (3, 9) 
Type 2 diabetes, hypertension, hyperlipidemia, accelerated growth and bone maturation, 
ovarian hyperandrogenism and gynecomastia, cholecystitis, pancreatitis, and pseudotumor 
cerebri, fatty liver, cirrhosis, renal diseases, sleep apnea and sleep-disordered breathing, 
orthopedic disorders, psychologic complications, gout and colorectal cancer. 

V. Treatment (1, 9) 
1. 5-2-10 rule, everyday: 

- 5 or more fruits and vegetables 
- 2 hours or less screen time 
- 1 hour or more of physical activity  
- 0 sugary drinks, more water 

2. Traffic Light Diet groups foods into those that can be consumed without any limitations 
(Green/low caloric foods), in moderation (Yellow/medium caloric foods), or reserved for 
infrequent treats (Red/high caloric foods) 
 
 
 
 
 
 
 

 
3. Referrals to dietician, psychologist (screen for possible mental or emotional health 

concerns) and specialists for other comorbid conditions, including type 2 diabetes, 
hypertension, nonalcoholic fatty liver disease, and orthopedic disorders. 

4. Pharmacotherapy  should be considered for adolescents 12 years and older with obesity 
όҗфрǘƘ percentile) as an adjunct to diet and physical activity interventions. 

- GLP-receptor agonists (Liraglutide): 12 years and older 
- Orlistat (intraluminal inhibitor of pancreatic and gastric lipase): 12 years and older 
- Metformin: 10 years and older (for T2DM). 
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VI. Prevention (1, 9) 

- Ensure appropriate weight gain during pregnancy; 
- Practice exclusive breastfeeding in the first 6 months after birth and continued breastfeeding 

until 24 months or beyond; 
- Limit screen time; 
- Limit consumption of sugar sweetened beverages and energy-dense foods and promote other 

healthy eating behaviors; 
- Enjoy a healthy life (healthy diet, physical activity, sleep duration and quality, avoid sedentary 

behaviors, avoid tobacco and alcohol, emotional self-regulation); 
- Limit energy intake from total fats and sugars and increase consumption of fruit and vegetables, 

as well as legumes, whole grains and nuts. 
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Annexe: Growth Chart by WHO  
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Chapter V:  GASTRO-ENTEROLOGIC DISEASES 
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ACUTE GASTROENTERITIS 
SING Heng, SOU Thyraroat, NGETH Pises 

 

I. Key Facts 
Acute gastroenteritis is a common infectious disease syndrome, causing a combination of 
nausea, vomiting, diarrhea, and abdominal pain.  
The Centers for Disease Control and Prevention (CDC) estimate there are more than 350 
million cases of acute gastroenteritis in the United States annually, and 48 million of these 
cases are caused by foodborne bacteria. 
¢ǊŀǾŜƭŜǊΩǎ ŘƛŀǊǊƘŜŀ ŀŦŦŜŎǘǎ ƳƻǊŜ ǘƘŀƴ ƘŀƭŦ ƻŦ ǇŜƻǇƭŜ ǘǊŀǾŜƭƛƴƎ ŦǊƻƳ ŘŜǾŜƭƻǇŜŘ ŎƻǳƴǘǊƛŜǎ 
ǘƻ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΦ tǊŜǾŜƴǘƛƻƴ Ŏŀƴ ōŜ ǎǳƳƳŀǊƛȊŜŘ ōȅ ǘƘŜ ŎŀǳǘƛƻƴΣ άōƻƛƭ ƛǘΣ Ŏƻƻƪ ƛǘΣ 
ǇŜŜƭ ƛǘΣ ƻǊ ŦƻǊƎŜǘ ƛǘΦέ 
Except in cases of fever, bloody diarrhea, immunocompromised patients, or patients with 
significant comorbidities, identifying a specific pathogen is rarely indicated in acute 
bacterial gastroenteritis because illness is usually self-limited. 
Preventing dehydration or providing appropriate rehydration is the primary supportive 
treatment of acute gastroenteritis. 

II. Overview 
1. Definition 

Gastroenteritis is inflammation of the stomach, small intestine, or large intestine, leading 
to a combination of abdominal pain, cramping, nausea, vomiting, and diarrhea. Acute 
gastroenteritis usually lasts fewer than 14 days. This is in contrast to persistent 
gastroenteritis, which lasts between 14 and 30 days, and chronic gastroenteritis, which 
lasts more than 30 days. [2] 

2. Epidemiology 
In the United States, acute gastroenteritis is often viewed as a nuisance rather than the 
life- threatening illness, it can be in developing countries. Although significant morbidity 
and mortality have been attributed to acute diarrheal illnesses in the United States, 
epidemiologic studies in this country have not been as comprehensive as those conducted 
in developing nations.  
The CDC, however, estimate that there are more than 350 million cases of acute diarrheal 
illnesses in the United States annually. Acute gastroenteritis compares with upper 
respiratory illnesses as the most common infectious disease syndrome. [4] 
Using data from the National Centre for Health Statistics, the CDC recently reported that 
deaths from all-cause gastroenteritis increased from approximately 7000 to more than 
7,000 per year from 1999 to 2007. Adults over 65 years old made up 83% of these deaths 
and C difficile accounted for two-thirds of these deaths, reflecting that the most significant 
morbidity and mortality are experienced by the extremes of age. [5] 

3. Etiology (see Appendix 4) 
Infectious etiology: Acute gastroenteritis is caused by many infectious agents as listed in 
Table 1 
None infectious etiology: Medications and toxic ingestions that cause acute diarrhea or 
gastroenteritis include those listed in Table 2. 

4. Types of acute gastroenteritis: these are the followings  
a. Traveller acute gastroenteritis/ ¢ǊŀǾŜƭƭŜǊΩǎ ŘƛŀǊǊƘŜŀ [6] 

Travellers to developing countries often present to their primary care providers with  
Concerns ŀōƻǳǘ ǘǊŀǾŜƭƭŜǊΩǎ ŘƛŀǊǊƘŜŀ ŀƴŘ Ƙƻǿ ǘƻ ŀǾƻƛŘ ƻǊ ǘǊŜŀǘ ǘƘƛǎ ǇǊƻōƭŜƳ ǎƘƻǳƭŘ ƛǘ 
occur;  
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40% to 60% of travellers to developing countries acquire this problem. It should also be 
considered if diarrhea develops within 10 days of their return home. 
The most common causes are enterotoxigenic E coli (ETEC), followed Campylobacter 
jejuni, by Salmonella, and Shigella. In 1 study of 322 patients, ETEC caused 12% of 
ōŀŎǘŜǊƛŀƭ ǘǊŀǾŜƭƭŜǊΩǎ ŘƛŀǊǊƘŜŀΣ Salmonella 8%, Campylobacter jejuni 6%, and Shigella less 
than 1%. In another study of 636 travellers, ETEC caused 30% and enteroaggregative E 
coli caused 26% of cases. [6] [7] 

b. Foodborne gastroenteritis 
The acute gastroenteritis is caused by effect of toxin of pathogens or direct invasion to 
intestinal wall impairment by pathogens. 
The pathogenesis of foodborne gastroenteritis can be broken down into 
3 mechanisms: 

- Pathogens that make a toxin in the food before it is consumed (preformed toxin) 
- Pathogens that make a toxin in the gastrointestinal tract, after the food is ingested 
- Pathogens that invade the bowel wall and directly break down the epithelial lining, 

releasing factors that cause an inflammatory diarrhea [8] 
c. Antibiotic-associated gastroenteritis 
- Antibiotic-associated diarrhea is also called C difficile colitis. The use of multiple 

antibiotics and duration of antibiotic are associated with an increased risk of C 
difficile infection. [9] 

- Antibiotics most often associated with C difficile infection are fluoroquinolones, 
clindamycin, cephalosporins, and penicillin. Those least associated with C 
difficile infection include doxycycline, aminoglycosides, vancomycin, metronidazole [9]. 

- Transmission occurs by fecal-oral route and colonization occurs because antibiotic use 
has disturbed the normal flora of the intestinal tract. 

5. Risk factors 
- New born and infant 
- Malnutrition condition 

III. Signs and symptoms 
1. Functional Signs and Symptoms: (Table 3 and Box 1 in appendix 4) 

- Asking questions for exploring history of acute gastroenteritis sign and symptoms (box 1) 
- Diarrhea; fever; headache; nausea; abdominal pain; self-limiting; vomiting 
- These signs and symptoms are varied by cases of illness (table 3) 
- Questions to consider in the evaluation of patient with signs and symptoms of acute 

gastroenteritis in box 1 
2. Physical examination finding 

- Abnormal vital signs: fever and/or orthostatic blood pressure, and/or tachycardia, 
and/or pain. 

- Clinical signs of dehydration include the following: dry mucus membranes, decreased skin 
turgor, absent jugular vein pulsations, mental status changes. 

These and other physical examination findings, such as abdominal pain, have poor 
predictive value but contribute to the diagnosis and help with appropriate management 
of the illness. 

IV. Diagnosis  
1. Laboratory [10, 11,12] 

Test if symptoms are prolonged or severe or if the patient was recently hospitalized or has 
fever, bloody stool, systemic illness, recent antibiotic use, or day care center attendance. 
Assess serum electrolytes, serum urea nitrogen, creatinine to evaluate hydration, and 
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acid-base status. A complete blood cell count is nonspecific but, if eosinophils are 
elevated, a parasitic infection should be considered. 
These are available tests: 
- Fecal leukocytes and occult blood:  a bacterial species; white blood cells (70%)   
- Fecal lactoferrin: the lactoferrin is a marker for fecal leukocytes, with sensitivity and 

specificity between 90% and 100%. Test is not readily available. 
- Stool cultures  
- C difficile assay: if hospitalized or if recent antibiotics or chemotherapy 
- Stool ova and parasites 
- Specific tests if indication  

2. Imaging 
- Abdominal ultrasound if indication 
- Abdominal x ray if indication  
- Abdominal CT scan if indication 

3. Differential diagnosis  
- Food poisoning 
- Food allergy 
- Intussusception 
- Acute appendicitis 
- Bowel obstruction 
- FGIDs.   

V. Complications 
- Dehydration 
- Hypovolemic shock 
- Electrolyte imbalance 
- Hypoglycemia.  

VI. Management 
1. General treatment 

General recommendations Guidelines emphasize hydration or rehydration plus diet 
changes and bowel rest. Oral rehydration is best, if possible, and is often underutilized in 
the United States. In diarrheal illnesses that involve the small intestine, oral rehydration 
is effective because the small bowel can still absorb water but requires sodium-glucose 
cotransport. To provide the glucose and electrolytes, the World Health Organization 
recommends rehydration with water containing salt, sodium bicarbonate, and glucose. 
Gatorade and other sports drinks do not contain sufficient salt (Box 2 in appendix 4). 

2. Specific treatment: (see appendix 1; 2) 
- Dehydration 
- Hypovolemic shock 
- Electrolyte imbalance 
- Bacterial dysentery 
- Amoebic dysentery 
- Parasitic infection (e.g. Giardia) 
- Cholera   
- Typhoid fever 
- Food poisoning  
- Non-GE: intussusception, diarrhea associated to antibiotic use, CMPA, lactose 

intolerance. 
3. Follow up 
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The condition typically resolves within a few days but can sometimes lead to 
complications, especially if dehydration occurs. 
IŜǊŜΩǎ ŀ ōǊƛŜŦ ƎǳƛŘŜ ƻƴ Ƙƻǿ ŀŎǳǘŜ ƎŀǎǘǊƻŜƴǘŜǊƛǘƛǎ ƳƛƎƘǘ ǇǊƻƎǊŜǎǎ ŀƴŘ ǿƘŀǘ ǘƻ ŎƻƴǎƛŘŜǊ ƛƴ   
its follow-up (see appendix 5). 

VII. Prognosis 
Acute gastroenteritis is a sudden inflammation of the stomach and intestines, commonly  
Caused by viral, bacterial, or parasitic infections. The condition typically resolves within a 
few days but can sometimes lead to complications, especially if dehydration occurs. 
IŜǊŜΩǎ ŀ ōǊƛŜŦ ƎǳƛŘŜ ƻƴ Ƙƻǿ ŀŎǳǘŜ ƎŀǎǘǊƻŜƴǘŜǊƛǘƛǎ ƳƛƎƘǘ ǇǊƻƎǊŜǎǎ ŀƴŘ ǿƘŀǘ ǘƻ ŎƻƴǎƛŘŜǊ ƛƴ 
its follow-up (see appendix 6). 

 

VIII. Prevention and Education 
Prevention and education are key components in reducing the incidence and spread of 
acute gastroenteritis (AGE), especially since it is highly contagious, often transmitted via 
contaminated food, water, or person-to-person contact. Here are strategies for 
preventing gastroenteritis and educating individuals on minimizing risks (see appendix 7). 
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Appendix 1: Classification of hydration status 
Classify in the highest group where patient has >/= 2  
 

Sign and Symptom No dehydration Mild 3-5% Moderate, 6-9% Severe, > 10% 

Alert  
Irritable / agitation 
Thirsty 
Eyes sunken 
Lethargy 
Unconsciousness 
Skin turgor 

Alert and no 
other signs and 
symptoms listed 
above  

Alert and not 
enough criteria fit  

At least two of all 
Irritable / 
agitation 
Thirsty 
Skin turgor slowly 
Eyes sunken    

At least two of all 
Lethargic 
Unconsciousness 
Eyes sunken 
Skin turgor very 
slowly 

 
- If NO dehydration (< 1 any signs): Use Plan A treatment  
- If MILD or MODERATE dehydration: Use Plan B treatment  
- If SEVERE dehydration: Use Plan C treatment  

 
 

Appendix 2: Treatment of dehydration (Plan A, Plan B, Plan C) 
Plan A: No dehydration  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plan B: Treat Mild or Moderate dehydration as outpatient in ORT Corner 
 
 
 
 
 
 
 
 
 

Counsel the mother on the 3 rules of home treatment: 
o Give extra fluid  
o Continue nutritious feeding 
o When to return if required  

How much fluid to give:  
o Children under 2 years of age: 50-100 ml of fluid after vomiting or diarrhea 
o Children aged 2 up to 10 years: 100-200 ml 
o  Older children and adults: as much fluid as they want 

 

No dehydration 

 

- Give extra fluid (breastfeed, ORS) 
- Give Zinc:  

o < 6 months: 10mg PO QD for 10 days 
o >/= 6 months: 20mg PO QD for 10 days 

- Continue feeding  
- Advise on when to return 

 

Mild or 
Moderate  

- ORS in the ORT Corner for 4 hours (with ongoing 
monitoring during this time) 

- Reassess and change plan, if necessary, after 4 hours 
- More frequent assessments if the child continues to 

have diarrhea and / or vomiting 
- Zinc: 

o < 6 months: 10mg PO QD for 10 days 
o >/= 6 months: 20mg PO QD for 10 days 
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Amount of ORS to give in first 4 hours 
 
Age  < 4 months 4 to 12 months 1 to 2 years  2 to 5 years  

Weight <6kg 6-<10kg 10-<12kg 12-19kg 

Amount in ml 200-400 400-700 700-900 900-1000 

 
- Encourage the mother to continue breastfeeding her child 
- Reassess after 4 hours and reclassify patient according to hydration status  
- ¦ǎŜ ǘƘŜ ŎƘƛƭŘ ŀƎŜ hb[¸ ǿƘŜƴ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ǿƛƎƘǘ 
- Appropriate ORS amount (in mlύ Ŏŀƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǇŀǘƛŜƴǘΩǎ ǿŜƛƎƘǘ όƪƎύ Ȅ тр  
- If the patient wants more ORS than shown, give more 
- During initial stages of therapy while still dehydration, children drink up to 20 ml/kg/h 
 

Plan C: Treat severe dehydration in hospital  
 
 

 
 
 
 
 
  

 
 
 

 
- Bolus repeated if redial pulse is still weak or undetectable 
- Best IV fluid solutions: Normal Saline or Lactate Ringer 
- Dextrose 5% is NOT effective and is dangerous 

 
Appendix 3: Specific cause of diarrhea 

a. Shigella infection 
Shigella infection is characterized by high fever, abdominal cramps, and diarrhea. Non-gi 
manifestations may also occur. The characteristic small-volume, bloody / mucous stools 
are present in approximately 50% of the children with shigellosis. 
The incubation period ranges 1-7 days, with average of 3 days. The diseases typically begin 
with constitutional symptoms such as fever, anorexia, and malaise. Diarrhea initially is 
watery, but subsequently may contain blood and mucus. Tenesmus is a common 
complaint. The child often looks ill. 
Treatment 
- Supportive care: correct dehydration, electrolytes imbalance orally or intravenous if 

necessary 
- Antibiotics: 

o First choice: Ceftriaxone IV 75mg/kg q24h 
o Alternative: Ciprofloxacin IV 6-10mg/kg/dose q8h 
o 2nd alternative: Azithromycin (PO) 10mg/kg QD 
o Change antibiotic according to culture results as appropriate 

Severe 
dehydration  

- Need IV fluid treatment immediately  
- If no shock follows this table  

 
Age  First: 30mL/Kg Second 70mL/Kg 

<12 months 1 hour 5 hours 
1 year to 5 years  ½ hour 2 ½ hours 

 

¶ If shock: bolus NSS 20mL/Kg repeat until no shock 

then follow severe dehydration without shock  
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o Change to oral antibiotic (Ciprofloxacin 10-15mg/kg/dose BID or Azithromycin 
10mg/kg QD) for 5-7 days total as soon as possible. 

b. Amoebic dysentery 
Clinical amebiasis generally has a subacute onset over 1- 3 weeks. Symptoms range from 
mild diarrhea to severe dysentery producing diarrhea, bloody stools, and abdominal pain. 
Weight loss is present in just under 50% of patients. The child generally looks well 
compared with shigellosis patient. 
Treatment:  
- Supportive care: correct dehydration, electrolytes imbalance orally or intravenous if 

necessary  
- Metronidazole (PO) 35-50mg/kg/day divided TID for 7-10 days 

c. Typhoid fever 
Symptoms 

Typhoid fever and paratyphoid fever (known as enteric fever) are systemic illnesses 
characterized by sustained fever and abdominal symptoms. 
Classic presentation is often described in characteristic stages: 

- CƛǊǎǘ ǿŜŜƪ ƻŦ ƛƭƭƴŜǎǎΥ ǊƛǎƛƴƎ όΨǎǘŜǇǿƛǎŜΩύ ŦŜǾŜǊ ŀƴŘ ōŀŎǘŜǊŜƳƛŀ 
- Second week: abdominal pain and rash (rose spots, which are pink colored macules on 

the trunk and abdomen). 
- Third week: hepatosplenomegaly, intestinal bleeding, perforation related to ileocecal 
ƭȅƳǇƘŀǘƛŎ ƘȅǇŜǊǇƭŀǎƛŀ ƻŦ ǘƘŜ tŜȅŜǊΩǎ ǇŀǘŎƘŜǎΣ Ƴŀȅ ƻŎŎǳǊ ŀƴŘ ŎŀǳǎŜ ǎŜǇǎƛǎ ŀƴŘ ǇŜǊƛǘƻƴƛǘƛǎΦ 

Diagnosis:  
- Blood culture 
- Stool culture 
- CBC: leucopenia and anemia  
- Widal test is not used any more. 
Treatment:  
- Admitted: Ceftriaxone IV 75mg/kg Q24h (can be changed to azithromycin before 10 days, 

but total duration of antibiotics should be at least 10 days) 
- Outpatient: Azithromycin PO 10mg/kg QD for 7 days. 
- Ciprofloxacin should never be used in Cambodia for empiric treatment due to high 

resistance rates. If culture results show sensitivity to Cipro, only then can it be used. 
d. Cholera 

- Cholera differs from acute diarrhea of other causes in three ways: 
o It occurs in large epidemics that involve both children and adults; 
o Voluminous watery diarrhea may occur, leading rapidly to severe dehydration with 

hypovolemic shock; 
o For cases with severe dehydration, appropriate antibiotics many shorten the 

illness duration. 
- When to suspect cholera: 

o Cholera should be suspected when a child develops severe dehydration from acute 
watery diarrhea (usually with vomiting), or any patient has acute watery diarrhea 
when cholera is known to be occurring in the area. 

- Dehydration Treatment:  
o Initial treatment of dehydration from cholera follows the guidelines given above 

for patients with some or severe dehydration. 
o For patients with severe dehydration and shock, the initial intravenous infusion 

should be given very rapidly to restore an adequate blood volume, as evidenced 
by normal blood pressure and a strong radial pulse. 
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o With cholera, unusually large amounts of ORS solution may be required to replace 
large continuing losses of watery stool after dehydration is corrected. 

o The amount of stool lost is greatest in the first 24 hours of illness. During this 
period, the average fluid requirement of such patients is 200ml/kg of body weight, 
but some need 350ml/kg or more. 

o Patients whose ongoing stool losses are in this range or higher usually require IV 
ƳŀƛƴǘŜƴŀƴŎŜ ǘƘŜǊŀǇȅ ǳǎƛƴƎ b{ ƻǊ wƛƴƎŜǊΩǎ [ŀŎǘŀǘŜ ǿƛǘƘ ŀŘŘŜŘ Y/[Φ !ŘŘƛǘƛƻƴŀƭ 
potassium can also be provided by ORS solution as soon as the patient can drink. 

o After being rehydrated, patients should be assessed for signs of dehydration at 
least every 1-2 hours, and more often if there is profuse ongoing diarrhea. If signs 
dehydration reappear, ORS solution should be given more rapidly. 

o If patients become tired, vomit frequently or develop abdominal distension, ORS 
solution should be stopped and IV rehydration with KCL should be given (50ml/kg 
in three hours). After this it is usually possible to resume treatment with ORS 
solution. 

o If possible, suspected cholera patients should be treated under observation until 
diarrhea stops, or is infrequent and of small volume. This is especially important 
for those who present with severe dehydration. 

- Antibiotics therapy: 
o Ciprofloxacin 15mg/kg/dose BID for 3 days or  
o Erythromycin 12.5mg/kg QID for 3 days or  
o Azithromycin 20mg/kg Single dose  

e. Intussusception: 
Intussusception refers to the invagination of a part of the intestine into islet. 
- Etiology: 

o тр҈ ƻŦ ŎŀǎŜǎ ƻŦ ƛƴǘǳǎǎǳǎŎŜǇǘƛƻƴ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ΨƛŘƛƻǇŀǘƘƛŎΩΣ ŀƭǘƘƻǳƎƘ ǎƻƳŜ ƻŦ 
these episodes may be triggered by viral infection. 

o The remain 25% of cases are caused by an underlying disease or condition which 
creates a pathological lead point for the intussusception, including Meckel 
diverticulum. 

- Clinical presentations:  
o Patients with intussusception typically develop sudden onset of intermittent, 

severe crampy, progressive abdominal pain; accompanied by inconsolable crying 
and drawing up of the legs toward the abdomen. These episodes usually occur at 
15 to 20 minutes intervals and become more frequent and more severe over time. 
Vomiting may also occur. Initially emesis is non-bilious, but it may become bilious 
as the obstruction progresses. 

o Between the painful episodes, the child many behave relatively normal and be free 
of pain. As a result, initial symptoms can be confused with gastroenteritis. As 
symptoms progress, increasing lethargy develops, which can be mistaken for 
meningoencephalitis.  

o A sausage-shaped abdominal mass may be left in the right side of the abdomen. 
In up to 70% of cases, the stool contains gross or occult blood. The stool many be 
a mixture of blood and mucous, giving it the appearance of currant jelly. 

- Diagnosis: Ultrasound, abdominal plain film 
- Treatment:  

o For stable patients, no evidence of bowel perforation, use either hydrostatic or 
pneumatic enemas. 
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o Surgical treatment is indicated as a primary intervention for patients with 
suspected intussusception who are acutely ill or have evidence of perforation. 

 
 

Appendix 4: Etiology and Symptoms; signs of acute gastroenteritis 
  
Table 1: Etiology: Infectious  

Viral: 50%ς70% Bacterial: 15%ς20% Parasitic: 10%ς15% 

Norovirus Shigella Giardia 

Rotavirus Salmonella Amebiasis 

Enteric adenovirus types 40 and 41 Campylobacter Cryptosporidium 

Astrovirus E coli Isospora 

Coronavirus Vibrio Cyclospora 

Some picornaviruses Yersinia Microsporidium 

 C difficile  

 
Table 2: Etiology: Non infectious  

Medications Toxic Ingestions 

Antibiotics Organophosphates 

Laxative abuse Poisonous mushrooms 

Sorbitol Arsenic 

Colchicine Ciguatera or scombroid 

Cardiac antidysrhythmics  

Nonsteroidal anti-inflammatory drugs12  

Chemotherapeutics  

Antacids  

 
Table 3: Evaluation of patients presenting with signs and symptoms of acute gastroenteritis,  
                    Etiology unknown, Onset, duration, and symptoms as caused by specific bacteria 

Bacteria Onset Duration Signs 

Salmonella 6ς48 h 1ς7 d N, V, F, P, ± blood 

Campylobacter 1ς10 d 5ς14 d F, H, P, N, V ± blood 

Vibrio 6 hς4 d SL (up to 3 d) N, V, D 

Shigella 1ς6 d SL (2ς3 d) F, P, D, ± blood 

ETEC 1ς3 d 2ς3 d D 

C perfringens 8ς16 h Less than 24 h P, D 

EHEC 1ς9 d 1 wk N, P, D + blood 

C difficile 4ς5 d Variable F, N, P, D ± blood 

 
Abbreviations: D: diarrhea; F: fever; H: headache; N: nausea; P: abdominal pain; SL: self-limiting; 
V: vomiting. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7119329/#bib12
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Box 1:  Questions to consider in the evaluation of patient with signs and symptoms of acute  
              Gastroenteritis 

1. Abrupt or gradual onset of symptoms. In cases of foodborne illness, how many hours 
after       

         Eating before symptoms onset? 
2. Duration of symptoms 
3. Characteristics of stool: watery, bloody, mucus, and color 
4. Frequency and quantity of bowel movements. 
5. Presence of fever, tenesmus, nausea, vomiting, headache, abdominal pain, malaise 
6. Recent hospitalization, recent antibiotic use 
7. Recent travel, pets, occupational exposures 
8. 8. Food history, specifically consumption of raw milk, cheese, undercooked beef, pork, 

poultry 
9. Immunocompromised 
10. Family members, coworkers, or other close contacts with similar symptoms 
11. Evidence of dehydration: thirst, tachycardia, decreased urine output, lethargy, 

orthostasis. 
 

Box 2: WHO rehydration recommendations 
1. Manufactured 1-L solutions contain 
- 3.5 g Sodium chloride 
- 2.5 g Sodium bicarbonate 
- 1.5 g Potassium chloride 
- 20 g Glucose 
2. Home 1-L solutions contain 
- ½ Teaspoon salt 
- ½ Teaspoon baking sod 
- 4 Teaspoons sugar. 

 

Appendix 5: Follow up 
The condition typically resolves within a few days but can sometimes lead to 
complications, especially if dehydration occurs. 
IŜǊŜΩǎ ŀ ōǊƛŜŦ ƎǳƛŘŜ ƻƴ Ƙƻǿ ŀŎǳǘŜ ƎŀǎǘǊƻŜƴǘŜǊƛǘƛǎ ƳƛƎƘǘ ǇǊƻƎǊŜǎǎ ŀƴŘ ǿƘŀǘ ǘƻ ŎƻƴǎƛŘŜǊ ƛƴ 
its follow-up: 
1. Recovery Phase: 
- Duration: Most cases resolve in 1ς3 days, although symptoms like mild diarrhea may 

last up to a week. 
- Symptoms Improvement: As the infection subsides, symptoms such as vomiting, 

diarrhea, and abdominal cramps generally decrease. Appetite may gradually return, 
and energy levels improve. 

- Hydration: Focus on rehydration with oral rehydration solutions (ORS) or electrolyte 
drinks to restore fluids and electrolytes lost due to vomiting and diarrhea. 

2. Signs of Complications to Monitor: 
- Dehydration: Look for signs such as dark urine, dry mouth, dizziness, and decreased 

urination, which require immediate attention. 
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- Persistent Symptoms: If symptoms last longer than expected or worsen (e.g., high fever, 
blood in stools, severe abdominal pain), it may indicate a bacterial infection or other 
underlying causes. 

- Post-Infection Fatigue: After the acute phase, some people may feel fatigued for a 
while. This can be due to fluid loss, nutrient depletion, or the body's recovery process. 

3. Follow-up Care Recommendations: 
- Diet: After symptoms improve, start with bland foods (such as bananas, rice, 

applesauce, and toastτoften referred to as the BRAT diet) and gradually return to a 
normal diet as tolerated. 

- Medications: If prescribed, follow any guidelines for taking medications such as anti-
diarrheal agents or antibiotics (if the infection is bacterial). 

- Monitoring for Recurrence: In some cases, gastroenteritis can recur, especially if the 
original infection was viral or due to food contamination. Ensure that proper hygiene 
and food safety measures are followed. 

4. When to Seek Further Medical Attention: 
- Severe Dehydration: Persistent vomiting, inability to keep fluids down, or signs of 

severe dehydration. 
- High Fever: A fever that exceeds 102°F (39°C), or fever lasting longer than 2 days. 
- Blood in Stool or Vomit: This could be a sign of a more serious bacterial infection or 

other gastrointestinal issues. 
- Chronic Conditions: People with weakened immune systems, chronic health conditions, 

or young children and elderly individuals should be monitored more closely. 
5. Preventing Recurrence: 
- Hand Hygiene: Regular handwashing with soap and water, especially after using the 

bathroom and before eating. 
- Safe Food Handling: Practice safe food handling and cooking to avoid foodborne 

illnesses. 
- Vaccination: Vaccines, like the rotavirus vaccine, can reduce the risk of viral 

gastroenteritis, particularly in children. 
In general, most cases of acute gastroenteritis improve with supportive care (hydration 
ŀƴŘ ǊŜǎǘύΣ ōǳǘ ƛŦ ŀƴȅ ŎƻƴŎŜǊƴƛƴƎ ǎȅƳǇǘƻƳǎ ǇŜǊǎƛǎǘΣ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ Ŧƻƭƭƻǿ ǳǇ ǿƛǘƘ ŀ 
healthcare provider. 

 
Appendix 6:  Prognosis  

Here's an overview of the prognosis for acute gastroenteritis: 
1. In Healthy Individuals: 
- Recovery: Acute gastroenteritis typically resolves within a few days, usually 1 to 3 days, 

depending on the cause (viral infections, like rotavirus or norovirus, tend to improve 
quickly). 

- Mild Complications: The most common complication is mild dehydration, which can be 
managed with rehydration. With proper hydration and care, the prognosis remains 
excellent. 

- Full Recovery: Most people make a complete recovery without any long-term effects. 
2. In Vulnerable Populations (e.g., Infants, Elderly, Immunocompromised Individuals): 
- Higher Risk of Complications: These groups are at higher risk for complications such as 

severe dehydration, electrolyte imbalances, or prolonged illness. 
- Severe Dehydration: Dehydration can be life-threatening if not treated promptly, 

requiring hospitalization for intravenous fluids. This is more common in very young 
children, the elderly, and those with weakened immune systems. 
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- Prolonged Illness: In some cases, particularly with bacterial infections like Salmonella, 
Campylobacter, or Escherichia coli (E. Coli), symptoms may last longer, and recovery 
can take more time. 

- Risk of Post-Infectious Conditions: In rare cases, certain bacterial infections (such as 
Campylobacter or Shigella) can trigger post-infectious conditions like irritable bowel 
syndrome (IBS) or reactive arthritis. These complications are uncommon but can occur. 

3. In Cases Caused by Specific Pathogens: 
- Viral Gastroenteritis (e.g., norovirus, rotavirus): 
- Prognosis: Excellent, with recovery occurring within a few days, typically 1ς3 days. 
- Complications: Rare, but dehydration is a risk if fluids are not adequately replaced. 
- Bacterial Gastroenteritis (e.g., Salmonella, E. Coli, Campylobacter): 
- Prognosis: Generally good, though it may last longer (up to a week). The need for 

antibiotics or hospitalization may arise in severe cases. 
- Complications: Some bacteria can cause severe illness (e.g., E. Coli O157:H7 can lead to 

hemolytic uremic syndrome, a kidney failure complication). However, this is rare. 
- Parasitic Gastroenteritis (e.g., Giardia): 
- Prognosis: Often requires specific treatment like antiparasitic medications, but 

prognosis is good with treatment. If untreated, some parasitic infections can persist for 
weeks. 

4. Risk of Recurrence: 
- Recurrent Episodes: Gastroenteritis can recur if reinfected with the same or different 

pathogens. Viral infections like norovirus are known for their ability to spread easily, 
leading to reinfection, especially in communal settings like schools or nursing homes. 

- Chronic Gastrointestinal Issues: In some cases, repeated or severe gastroenteritis 
episodes can lead to chronic gastrointestinal issues, such as irritable bowel syndrome 
(IBS), though this is not common. 

5. Long-Term Effects: 
- Minimal in Most Cases: For the vast majority of individuals, acute gastroenteritis does 

not cause long-term health problems. 
- Post-Infectious Complications: As mentioned, rare post-infectious complications like 

IBS, lactose intolerance, or reactive arthritis may occur in some bacterial infections, but 
these are exceptions. 

× Conclusion: 
The overall prognosis of acute gastroenteritis is excellent, with the majority of cases 
resolving without long-term complications. Proper rehydration and supportive care are 
key to a full recovery. However, the prognosis can be more serious in vulnerable 
populations (young children, the elderly, immunocompromised individuals), requiring 
more intensive treatment to prevent dehydration or complications. 
 

Appendix 7: Prevention and Education  
1. Hygiene and Handwashing 
- Handwashing: Frequent handwashing with soap and water is the most effective way to 

prevent the spread of viruses and bacteria that cause gastroenteritis. Handwashing 
should be done: 
o Before eating or preparing food 
o After using the bathroom (or changing diapers) 
o After caring for someone who is ill 
o After handling animals or cleaning up animal waste 
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- Proper Technique: Hands should be washed for at least 20 seconds, covering all areas 
(back of hands, between fingers, and under nails). If soap and water are unavailable, 
alcohol-based hand sanitizers (with at least 60% alcohol) can be used. 

2. Food Safety 
- Safe Food Handling: 

o Cook foods thoroughly: Ensure that meat, poultry, and seafood are cooked to safe 
temperatures to kill harmful pathogens. 

o Avoid cross-contamination: Use separate cutting boards for raw meats and ready-
to-eat foods like vegetables and fruits. 

o Proper storage: Refrigerate perishable foods promptly and keep cold foods at or 
below 40°F (4°C). Hot foods should be kept at 140°F (60°C) or hotter. 

o Wash fruits and vegetables thoroughly before eating or cooking. 
- Clean Utensils and Surfaces: Sanitize kitchen surfaces, utensils, and cutting boards 

frequently to prevent contamination. 
3. Water Safety 
- Drinking Water: Always ensure drinking water is clean and treated. Avoid drinking 

untreated water from lakes, rivers, or streams, especially while traveling to areas with 
poor sanitation. 

- Hygiene in Public Pools: Avoid swallowing water in pools, and ensure proper 
chlorination and sanitation of swimming facilities. Do not swim when you have 
symptoms of gastroenteritis (diarrhea, vomiting). 

- Water Treatment: For those traveling to areas with unsafe water, drinking bottled 
water or boiling water for 1-3 minutes before consumption is recommended. 

4. Preventing Person-to-Person Spread 
- Isolation of Infected Individuals: People who are sick with gastroenteritis should stay 

home from work, school, or daycare until they are no longer contagious. For viral 
gastroenteritis, this often means waiting at least 48 hours after symptoms (vomiting, 
diarrhea) have stopped. 

- Clean and Disinfect: Clean and disinfect contaminated surfaces (like countertops, 
bathroom surfaces, and door handles) frequently, especially if someone in the 
household is ill. Use a bleach-based cleaner or another disinfectant proven to kill 
stomach viruses. 

- Avoid Close Contact: Avoid sharing food, drinks, or utensils with others while you are 
sick. 

5. Vaccination 
- Rotavirus Vaccine: The rotavirus vaccine is highly effective in preventing rotavirus 

infections, which are a leading cause of severe gastroenteritis in young children. This 
vaccine is part of routine childhood immunizations in many countries. 

- Vaccination for Travel: Depending on your destination, some vaccines may help reduce 
the risk of gastroenteritis caused by certain pathogens (e.g., cholera). Travellers should 
consult with a healthcare provider about recommended vaccines before visiting high-
risk areas. 

6. Proactive Measures for Vulnerable Groups 
- Elderly and Immunocompromised Individuals: Ensure these individuals practice 

excellent hygiene and receive flu shots, as they are at greater risk for severe 
complications from gastroenteritis. 

- Infants and Young Children: Parents and caregivers should be especially diligent about 
hand hygiene, food safety, and rehydration. Children should receive the rotavirus 
vaccine as part of their vaccination schedule. 



 

Clinical Practice Guidelines for Pediatrics Part 2 

51 
 

- Breastfeeding: Exclusive breastfeeding for the first six months of life can help reduce 
the risk of gastroenteritis in infants by boosting their immune system. 

7. Traveller Education 
When traveling, particularly to developing countries, take precautions such as: 

- Avoid eating food from street vendors. 
- Drink bottled or boiled water. 
- Wash hands frequently and carry hand sanitizer. 
- Be cautious about ice cubes in drinks, as they may be made from contaminated water. 
8. Education on Signs and Symptoms 
- Recognize Symptoms Early: Educate the public about the common symptoms of 

gastroenteritisτvomiting, diarrhea, abdominal cramps, feverτand when to seek 
medical attention (e.g., if symptoms last more than a few days, or if dehydration 
occurs). 

- Hydration: Stress the importance of maintaining proper hydration, especially during 
diarrhea and vomiting episodes. Oral rehydration solutions (ORS) can help replace lost 
fluids and electrolytes. 

9. General Public Awareness 
- Public Health Campaigns: Governments and health organizations can run public health 

campaigns to raise awareness about gastroenteritis, focusing on prevention methods, 
the importance of hand hygiene, and proper food safety. 

- School and Workplace Education: Schools and workplaces can distribute educational 
materials and provide resources on how to prevent gastroenteritis, particularly during 
flu and cold seasons when viral infections are more common. 

10. Proper Use of Antibiotics 
- Avoid Unnecessary Antibiotics: For viral causes of gastroenteritis (like norovirus or 

rotavirus), antibiotics are ineffective and should not be used. Misuse of antibiotics can 
contribute to antibiotic resistance and disrupt gut health. 

- Proper Diagnosis and Treatment: In cases of bacterial or parasitic gastroenteritis, seek 
medical advice for proper treatment, which may involve antibiotics or antiparasitic 
medications. 

 
 

  Summary of Key Prevention Strategies: 

 
- Practice thorough handwashing, especially before eating and after using the toilet. 
- Ensure safe food and water handling, particularly when traveling or preparing food. 
- Educate vulnerable populations (e.g., elderly, infants) and caregivers about 

prevention. 
- Get vaccinated (e.g., rotavirus vaccine for children). 
- Isolate affected individuals and disinfect surfaces to prevent spread. 
- Maintain hydration and recognize signs of complications like dehydration. 
- Education and prevention are essential to reducing the impact of gastroenteritis and 

improving overall public health. 
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DYSENTERY IN CHILDREN 
MILIYA Thyl, SING Heng, MEY Moniborin; NGETH Pises 

I. Key facts 
- In 2017, 6.2 billion episodes of diarrhea diseases were estimated to have occurred 

worldwide, including 500,000 incident cases of intestinal/non-invasive /diarrheal non-
typhoidal salmonella disease (1) 

- Role of antibiotic treatment is not required unless patient present with sepsis or 
underlying risk factor such as immune compromise (e.g HIV, steroid dependent)  

II. Overview 
1. Dysentery is a bloody diarrhea, often with mucus and associated with tenesmus and/or 

painful defecation. It can be caused by bacteria or parasites. 
2. Diarrheal diseases can be acquired through ingestion of food or water contaminated with 

viral or bacterial pathogens (rarely protozoal or fungal pathogens) or through direct 
contact with someone carrying the pathogen. Establishment of an enteric infection 
depends on the capacity of the pathogen to invade the mucosa and overcome the host 
defences. It is dependent on several factors, including the inoculum, the virulence of the 
organism and the status of host defences. Production of enterotoxins (i.e. Bacterial 
ǇǊƻǘŜƛƴǎ ǘƘŀǘ ŀŎǘ ƻƴ ǘƘŜ ƘƻǎǘΩǎ ƛƴǘŜǎǘƛƴŀƭ ŎŜƭƭǎύ ƛǎ ŀ ŦǊŜǉǳŜƴǘƭȅ ŜƴŎƻǳƴǘŜǊŜŘ ƳŜŎƘŀƴƛǎƳ ƻŦ 
disease. 

3. Causes / Etiology / Transmission (2) 
- Dysentery or bloody diarrhea most likely cause are bacteria: Shigella spp., 

Salmonella spp., Campylobacter spp., Enterotoxigenic Escherichia coli. 
- Parasites are responsible for persistent bloody diarrhoea rather than acute bloody 

diarrhoea: Entamoeba histolytica, Giardia intestinalis.  
4. Physiopathology  

- Acute diarrheal diseases can be acquired through ingestion of food or water 
contaminated with viral or bacterial pathogens (rarely protozoal or fungal pathogens) 
or through direct contact with someone carrying the pathogen. 

- Establishment of an enteric infection depends on the capacity of the pathogen to invade 
the mucosa and overcome the host defences. It is dependent on several factors, 
including the inoculum, the virulence of the organism and the status of host defences. 
Production of enterotoxins (i.e. Bacterial ǇǊƻǘŜƛƴǎ ǘƘŀǘ ŀŎǘ ƻƴ ǘƘŜ ƘƻǎǘΩǎ ƛƴǘŜǎǘƛƴŀƭ ŎŜƭƭǎύ 
is a frequently encountered mechanism of disease. 

III. Signs and symptoms  
1. Bacterial dysentery is characterised by high fever, abdominal cramps, and diarrhoea. 

Non-GI manifestations may also occur. The characteristic small-volume, bloody, mucus 
coated stools are present in approximately 50% of the children with bacterial dysentery. 
The disease typically begins with constitutional symptoms such as fever, anorexia, and 
malaise. Diarrhoea initially is watery, but subsequently may contain blood and mucus. 
Tenesmus is a common complaint. The child often looks ill 

2. Amoebiasis generally has a subacute onset, usually over 1-3 weeks. Symptoms range 
from mild diarrhea to severe dysentery, with bloody diarrhea and abdominal pain. Weight 
loss is present in just under 50% of patients. Fever may occur, but the child generally looks 
well compared with patients with bacterial dysentery. 

IV. Diagnosis 
- Routine laboratory tests are usually not needed. However, for severe cases, 

electrolytes should be checked if available 
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- However, could be consider in certain cases and based on local availability such as 
stool microscopic, stool culture, antigen testing and nucleic acid amplification test, 
but only when identifying the causative pathogen may benefit the patient. For 
example, because specific treatment can be provided or a multidrug-resistant 
pathogen may be detected  

 

V. Complications  
- Rehydration is common in children with gastroenteritis and bloody diarrhea 
- Without treatment, amebiasis dysentery may develop into extra-intestinal abscess, 

such as liver, lung, or rarely the brain. (3) 
 

VI. Treatment  
1. The main treatment for acute bloody diarrhea is rehydration. In children treating any 

diarrhea with oral rehydration therapy using a low-osmolarity oral rehydration solution 
to prevent dehydration is recommended. (4) 

2. Antibiotics usually not needed, including in cases with severe dehydration. Consider 
antibiotic treatment ONLY if:  
- Significant acute bloody diarrhea AND severely immunocompromised patients 

3. Table for antimicrobial empirical treatment of choice (5) 
 

Antibiotic of choice bacterial dysentery 

First line Medication Dose and route Duration 

Ciprofloxacin 15 mg/kg/dose given every 12 hours ς Oral  3 days 

Second line Azithromycin 10mg/kg/dose given once a day ς Oral  3 days 

Ceftriaxone  80mg/kg/dos given once a day ς IV  3 days 

Antibiotic of choice amoebic dysentery 

 Metronidazole 10mg/kg/dose given every 8hours - Oral 7 to 10 days 

 
- Metronidazole is active against trophozoites which invade the bowel wall and cause 

disease. In order to clear a patient's bowel lumen of amoebic cysts and reduce the 
chances of further complications or recurrent disease, a luminal amoebicidal agent 
should be given. These are active against amoebic cysts in the gut and ought to be given 
as part of treatment. 

- Diloxanide furoate, paromomycin or iodoquinol are all good options, but it may depend 
on what is available. 

 

VII. Prevention and education 
Key measures to prevent acute diarrheal diseases include  
- Access to safe drinking water 
- Use of improved sanitation 
- Handwashing with soap  
- Exclusive breastfeeding for the first 6 months of life 
- Good personal and food hygiene 
- Health education about how infections spread. 
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GASTRITIS 
TANG Lenghak, CHRUN Chhunny, EAR Vireak, UN Vallery, 

KHUN Leangchhun, YAY Chantana 

I. Key facts 
- Gastritis, gastropathy, and peptic ulcer diseases (puds) in children are a spectrum of 

acid-related disorders. [1] 
- Gastritis is characterized by the presence of inflammatory cells, whereas gastropathies 

demonstrate gastric mucosal damage and abnormalities in the absence of inflammatory cells. 
- Prior to the discovery of Helicobacter pylori (H. Pylori), primary gastritis was considered 

disease without an identifiable etiology. With the discovery of H. Pylori, many studies 
have identified H. Pylori as a primary and the most likely cause of pediatric gastritis. 

- In general, the prevalence Helicobacter pyloric infection is high in developing countries 
and the infection is acquired at a young age. The incidence is 3-10% of the population 
each year in developing countries compared with 0.5% in developed countries. [2] 

- Worldwide, more than 1 billion people are estimated to be infected with H pylori.[3] 
- Morbidity/mortality is dependent on the etiology of the gastritis. Generally, most cases 

of gastritis are treatable once the etiology is determined. The exception to this is 
phlegmonous gastritis, which has a mortality of 65%, even with treatment. [4] 

II. Overview 
1.    Definition 

Gastritis is an inflammation of gastric mucosa layer, it can be: 
- Acute: Come up suddenly and last briefly (2 ς 10 days). 
- Chronic: Come up gradually, long lasting or recurrent. 

2.    Etiology 
Gastritis caused by any of several condition, including: [1,5] 
- LƴŦŜŎǘƛƻƴ όIŜƭƛŎƻōŀŎǘŜǊ ǇȅƭƻǊƛΣ /ȅǘƻƳŜƎŀƭƻǾƛǊǳǎΣ /ŀƴŘƛŘŀΣ tŀǊŀǎƛǘŜǎΧύ 
- Drugs induced (NSAID, Corticosteroids, and aspirin) 
- Stress  
- Celiac disease 
- LƴŦƭŀƳƳŀǘƻǊȅ ōƻǿŜƭ ŘƛǎŜŀǎŜ όƎŀǎǘǊƛǘƛǎ Ƴŀȅ ōŜ ǎŜŜƴ ƛƴ ōƻǘƘ /ǊƻƴƘΩǎ ŘƛǎŜŀǎŜ ŀƴŘ 

ulcerative colitis) 
- !ƭƭŜǊƎƛŎ ƎŀǎǘǊƛǘƛǎ ό/ƻǿΩǎ Ƴƛƭƪ ŀƭƭŜǊƎȅΣ ǎƻȅ ƳƛƭƪΣ ŜƎƎ Χύ 
- Less common causes: 

o Henoch-Schönlein Gastritis (small-vessel iga-mediated vasculitis with systemic 
involvement)  

o Collagenous Gastritis  
o Radiation Gastritis 
o Smoking 
o /ƻƴǎǳƳƳŀǘƛƻƴ ŜȄŎŜǎǎƛǾŜΥ !ƭŎƻƘƻƭΣ ŎƻŦŦŜŜ Χ 

3.    Physiopathology 
- The gastric mucosa is divided into two levels: the superficial foveolar cells that line 

the mucosa and the pits and the deeper glandular compartment that contains gastric 
glands.[1]  

- The acidic gastric contents become corrosive when there is an increase in acid 
production or a disruption of protective factors. Parietal cells of the stomach produce 
gastric acid via proton pumps (Hþ/Kþ atpase) in response to acetylcholine from vagal 
efferents, histamine from enterochromaffin cells, and gastrin from G cells. 
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- There are several mechanisms to protect the gastric mucosa, including a mucus layer, 
a ph-neutral buffer zone, an epithelial layer, and a rich gastric blood supply. 
Prostaglandin release mediates mucin secretion from surface foveolar cells and 
bicarbonate release from epithelial cells. [6] 

- Gastritis is formed when the damaging factors overcome the protective mechanisms. 
 

Figure 1. Mechanism of gastric injury and protection [7] 
 
 
 
 
 
 
 
 
 
 
 
 
 

III. Signs and symptoms 
Symptoms of gastritis vary in children and are often nonspecific. The majority of 
symptoms include: 
- Irritability 
- Generalized abdominal pain or poor localized abdominal pain 
- Epigastric abdominal pain 
- Dyspepsia 
- Vomiting 
- Gastroesophageal reflux 
× Alarm sign: [1] 
- Persistent vomiting 
- Hematemesis or Melena 
- Involuntary weight loss 
- Poor appetite 
- Nocturnal awakening secondary to abdominal pain 
- Anemia. 

IV. Diagnosis 
The diagnosis of gastritis is usually based on the patient's history and symptoms, but 
sometimes they need to be confirmed by upper gastrointestinal (GI) endoscopy, especially 
when the alarm signs are present. 

1.    Laboratory 
- CBC for anemia with other signs of chronic blood loss (e.g., microcytosis, low 

reticulocyte count) 
- Electrolyte panel 
- Helicobacter pylori identification: [8] 

o Non-invasive tests: 
- Serologic tests (saliva/urine/blood): the percentage of false-positive results 

with serologic assays has increased significantly, making these tests too 
unreliable in most countries and regions. 
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- Urea breath tests: use an oral dose of 13C- or 14C-labeled urea. In an infected 
patient, the organism metabolizes the urea and liberates labelled CO2, which 
is exhaled and can be quantified in breath samples taken 20 to 30 minutes 
after ingestion of the urea (sensitivity and specificity are > 95%). 

- Stool antigen assays: have a sensitivity and specificity similar to that of urea 
breath tests. 

o Invasive tests: Endoscopy is used to obtain mucosal biopsy sample for a rapid 
urease test (RUT) or histologic staining. 

2.    Imagery finding 
Upper GI Endoscopy: visualize the gastric mucosa for abnormalities and obtain tissue biopsies. 

o Possible finding: 
o Thickened hyperemic mucosa 
o Atrophic mucosa 
o Antral micronodules (represent lymphoid follicles) commonly seen in children with 

Helicobacter pylori infection 
o Antral and prepyloric edema with retained gastric secretions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2. Gastritis on endoscopic view (Images from Jayavarman 7 hospital) 
 

3.    Differential diagnosis 
- Functional abdominal pain: chronic or recurrent abdominal pain with the absence of 

structural or biochemical abnormalities. 
- Gastroesophageal reflux with esophagitis: the typical presentation of GERD includes 

esophageal symptoms such as heartburn, acid dyspepsia, regurgitation, and chest pain 
- Peptic ulcer disease: epigastric pain that occurs after meals classically, shortly after 

meals with gastric ulcers and 2-3 hours afterward with duodenal ulcers. 
- Cholelithiasis: pain that is localized to the epigastrium or right upper quadrant, 

sometimes radiating to the right scapular tip, begins postprandially, described as 
intense and dull, typically lasts 1-5 hours. 

Gastric 
Fundus 

Gastric Body Antrum 

Normal gastric mucosa 
 

Erythema of the gastric mucosa  
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- Cholecystitis: pain in the right upper quadrant, usually with rebound and guarding, 
positive Murphy sign, frequent presence of fever. 

- Pancreatitis: abdominal pain located in the upper abdomen and may radiate directly 
through to the back, usually sudden in onset and gradually becoming more severe 
until reaching a constant ache. 

- Renal stones: Intense pain that suddenly occurs in the back and radiates downward 
and centrally toward the lower abdomen or groin. 

- Non-ulcer dyspepsia: dyspeptic symptoms (such as indigestion, early satiety, 
postprandial fullness, gnawing, or burning) in a patient who has no abnormalities on 
physical examination and upper gastrointestinal (GI) endoscopy. 

V. Complications 
- Peptic ulcer disease 
- Gastrointestinal bleeding 
- Gastric outlet obstruction due to edema limiting an adequate transfer of food from 

the stomach to the small intestine. 

VI. Treatment 
There are several treatment medications and modalities for gastritis: [1] 
- The underlying etiology must be addressed and treated. 
- Even with treatment of the underlying disease, acid suppression is usually involved. 

Other modalities include acid-neutralizing antacid medications. 
- In severe, complicated gastritis, more invasive treatment methods with therapeutic 

endoscopy are required (hemostatic clip, epinephrine injection therapy, hemospray, 
thermal therapy etc.). 

1.    Acid Suppression 
- Histamine 2 (H2) receptor antagonists 

o Cimetidine: 10-20 mg/kg/day IV/PO divided 12hr. (Frequently used anti H2 
receptor) 

o Ranitidine: 4-8 mg/kg PO q12hr; not to exceed 300 mg/day, 2-4 mg/kg/day IV 
divided q6-8hr; not to exceed 50 mg/dose or 200 mg/day. 

o Famotidine: 0.25 mg/kg IV q12hr or 0.5 mg/kg PO at bedtime; may increase to 1 
mg/kg daily for up to 8 weeks; not to exceed 40 mg/day. 

o Proton pump inhibitor (PPI): 
o Omeprazole: 5-10 kg: 5 mg PO qday, 10-20 kg: 10 mg PO qday, >20 kg: 20 mg PO 

qday. (Frequently used PPI) 
o Lansoprazole: <30 kg: 15 mg PO qday, >30 kg: 30 mg PO qday. 
o Pantoprazole: >5 years => 15 kg to <40 kg: 20 mg PO qday, >40 kg: 40 mg PO qday. 
o Esomeprazole: 1-12 years: 10-20 mg PO qday, >12 years: 20-40 mg PO qday. 

- The acid-suppression medications (anti H2 receptors or PPI) should be administered 
for 2 to 4 weeks. 

2.    Recommended Eradication Therapies for H. Pylori-associated Disease in Children [9] 
 

Medications Dose Duration of treatment 

Proton pump inhibitor 1mg/kg/dose twice a day 1 month 

Antibiotic Weight Dose Duration of treatment 

Amoxicillin 
15-24 kg 
25-34 kg 
>35 kg 

500 mg twice a day 
750 mg twice a day 
1000 mg twice a day 

14 days 
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Clarithromycin 
15-24 kg 
25-34 kg 
>35 kg 

250 mg twice a day 
500 mg in AM, 
250mg in PM 
500 mg twice a day 

14 days 

Metronidazole 
15-24 kg 
25-34 kg 
>35 kg 

250 mg twice a day 
500 mg in AM, 
250mg in PM 
500 mg twice a day 

14 days 

- Recommended combinations for triple therapy are: 
o Amoxicillin + Metronidazole + PPI or 
o Amoxicillin + Clarithromycin + PPI or 
o Clarithromycin + Metronidazole + PPI 

- A reliable non-invasive test for eradication is recommended at least 4 weeks following 
completion of therapy. 

- If treatment has failed, rescue therapy should be targeted to antibiotic susceptibility, 
the age of the individual child, and antimicrobial options. 
 

Figure 4. Rescue therapy for failed eradication of H. Pylori 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- Bismuth-based therapy with tetracycline instead of amoxicillin if patients >8 yr.  
- Bismuth dose is: 

o 262 mg four times a day for patients 8ς10 years old 
o 524 mg four times a day for those >10 years old 

- High-dose amoxicillin ranges from: 
o 750 mg twice a day for body weight 15ς24 kg 
o 1000 mg twice a day for 25ς34 kg 
o 1500 mg twice a day for >35 kg. 

 
 

 

Helicobacter pylori infection 

Non-invasive test for eradication 

4 weeks after 
complete 
treatment 

1st line therapy:  
Amoxicillin + Metronidazole + PPI 

See rescue therapy Negative Positive Successful treatment 
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VII. Patient education 

- Gastritis is inflammation of the stomach lining, can be caused by many factors, including 
infection, stress resulting from severe illness, injury, use of nonsteroidal anti-
inflammatory drugs (nsaids), steroid, alcohol, and disorders of the immune system. 

- Symptoms of gastritis include abdominal pain or discomfort, and sometimes nausea 
or vomiting. 

- The diagnosis is based on the person's symptoms, but sometimes they need to 
examine the stomach with a flexible viewing tube (upper GI endoscopy). 

- Avoiding unnecessary NSAID use and improving hygiene may prevent gastritis. 
- DŀǎǘǊƛǘƛǎΩǎ ǎȅƳǇǘƻƳǎ Ƴŀȅ ōŜ ǊŜŘǳŎŜŘ ōȅ ŀǾƻƛŘƛƴƎ ōŜǾŜǊŀƎŜǎ ǘƘŀǘ Ƴŀȅ ƛǊǊƛǘŀǘŜ ǘƘŜ 

stomach lining or increase acid production including coffee, alcohol, and carbonated 
beverages. 
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PEPTIC ULCER DISEASE IN CHILDREN 
TANG Lenghak, CHRUN Chhunny, EAR Vireak, UN Vallery, 

KHUN Leangchhun, YAY Chantana 

I. Key facts 
- Peptic ulcer diseases (PUD) in children are a spectrum of acid-related disorders that 

can affect the stomach and duodenum. The common causes of peptic ulcers include 
Helicobacter pylori infection, medication use, and stress-related gastric injury. 

- Epigastric pain is the most common symptom of both gastric and duodenal ulcers.[1] 
- PUD is rare in children, the incidence of PUD in children is lower than that in adult. [2,3] 
- Incidence of PUD in children ranging from 0.5 to 4.4 per 100,000 individuals.[4] 
- The prevalence is similar between both sexes, with the incidence of PUD increasing 

after age 10 years. 
- In general, the prevalence Helicobacter pylori infection is high in developing countries 

and the infection is acquired at a young age. The incidence is 3-10% of the population 
each year in developing countries compared with 0.5% in developed countries.[5] 

- The mortality rate for PUD is approximately 1 death per 100.000 cases. [6] 

II. Overview 
1. Definition 

Peptic ulcer disease (PUD) results from a disruption in the mucosal lining of the stomach 
or duodenum, allowing penetration through the muscularis mucosa. 

 
Figure 1. Gastric and duodenal ulcer aspect on endoscopy 
(Images from Jayavarman 7 Hospital and Kantha Bopha Hospital) 

2. Etiology 
- The common causes of peptic ulcers include: [3,7] 

o Helicobacter pylori infection 
o Drugs induced (NSAID, corticosteroids, and aspirin) 
o Stress-related gastric injury (usually occurs within 24 hours of the onset of a 

critical illness in which physiologic stress is present) 
o Idiopathic ulcer (H. Pylori negative peptic ulcers in children who have no history 

of taking NSAIDS represent 15ς20% of pediatric peptic ulcers). 
- Less common causes: 

o Ingestion of corrosive substances 
o Hypersecretory states (Zollinger-Ellison syndrome) 
o LƴŦƭŀƳƳŀǘƻǊȅ ōƻǿŜƭ ŘƛǎŜŀǎŜ όƎŀǎǘǊƛǘƛǎ Ƴŀȅ ōŜ ǎŜŜƴ ƛƴ ōƻǘƘ /ǊƻƴƘΩǎ ŘƛǎŜŀǎŜ ŀƴŘ 

ulcerative colitis) 
o hǘƘŜǊ ƛƴŦŜŎǘƛƻǳǎ ŜǘƛƻƭƻƎȅ ό/ȅǘƻƳŜƎŀƭƻǾƛǊǳǎΣ /ŀƴŘƛŘŀΣ tŀǊŀǎƛǘŜǎΧύ 
o Smoking, consummation excessive: Alcohol, coffee. 

3. Physiopathology 
- The layers of the stomach consist of the mucosa, submucosa, muscularis propria, and 

serosa. The gastric mucosa is divided into two levels: the superficial foveolar cells that 
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line the mucosa and the pits and the deeper glandular compartment that contains 
gastric glands.[8]  

- The acidic gastric contents, which normally aid in digestion, become corrosive when 
there is an increase in acid production or a disruption of protective factors. Parietal 
cells of the stomach produce gastric acid via proton pumps (H+/K+ atpase) in response 
to acetylcholine from vagal efferents, histamine from enterochromaffin cells, and 
gastrin from G cells. [3] 

- There are several mechanisms to protect the gastric mucosa, including a mucus layer, 
a ph-neutral buffer zone, an epithelial layer, and a rich gastric blood supply. The 
mucus layer is composed of mucin secreted by surface foveolar cells. This mucus layer 
acts as a diffusion barrier and overlies a ph-neutral buffer zone composed of 
bicarbonate secreted by epithelial cells. Prostaglandin release mediates mucin 
secretion from surface foveolar cells and bicarbonate release from epithelial cells.  

- Peptic ulcers are formed when the damaging factors overcome the protective 
mechanisms.  

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Mechanisms of gastric injury and protection. 
This diagram illustrates the progression from mild form of injury to ulceration [9] 

 

III. Signs and symptoms 
- The presenting symptoms of peptic ulcer disease vary with the age of the patient.  
- Hematemesis or melena is reported in up to half of the patients with peptic ulcer disease.  
- School-age children and adolescents more commonly present with epigastric pain and 

nausea, similar to the presentation generally seen in adults.  
- Older children usually present with: 

o Dyspepsia 
o Epigastric abdominal pain, and fullness 

- Infants and younger children usually present with:  
o Feeding difficulty 
o Vomiting 
o Crying episodes 
o Hematemesis, or melena 

- The classic symptom of peptic ulceration, epigastric pain alleviated by the ingestion 
of food, is present only in a minority of children.  

- Many pediatric patients present with poorly localized abdominal pain, which may be 
periumbilical do not have a peptic ulcer, but rather a functional GI disorder, such as 
irritable bowel syndrome or non-ulcer (functional) dyspepsia.[7] 
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- Occasionally, bright red blood per rectum may be seen if the rate of bleeding is brisk 
and the intestinal transit time is short.[7]  

IV. Diagnosis 
1. Diagnosis of peptic ulcer is suggested by patient history and confirmed by endoscopy. 

- Esophagogastroduodenoscopy is the method of choice to establish the diagnosis of 
peptic ulcer disease. It can be safely performed in all ages by experienced pediatric 
gastroenterologists.  

- Endoscopy allows the direct visualization of the oesophagus, stomach, and 
duodenum, identifying the specific lesions. Biopsy specimens must be obtained from 
the oesophagus, stomach, and duodenum for histologic assessment as well as to 
screen for the presence of H. Pylori infection. [7] 

- Laboratory studies: 
o CBC for anemia with other signs of chronic blood loss (e.g., microcytosis, low 

reticulocyte count) 
o Electrolyte panel  

- Helicobacter pylori identification: [10] 
o Non-invasive tests: 
- Urea breath tests: use an oral dose of 13C- or 14C- labelled urea. In an infected 

patient, the organism metabolizes the urea and liberates labelled CO2, which 
is exhaled and can be quantified in breath samples taken 20 to 30 minutes 
after ingestion of the urea (sensitivity and specificity are > 95%). 

- Stool antigen assays: have a sensitivity and specificity similar to that of urea 
breath tests. 

- Serologic tests (saliva/urine/blood): the percentage of false-positive results 
with serologic assays has increased significantly, making these tests too 
unreliable in most countries and regions. 

o Invasive tests: 
Endoscopy is used to obtain mucosal biopsy samples for a rapid urease test (RUT) 
or histologic staining. 

2. Classification 
- Endoscopic evaluation of PUD lesions is classified according to the Forrest Classification: 

o Forrest I: Active bleeding (Ia: Arterial, spurting hemorrhage, Ib: Oozing 
hemorrhage) 

o Forrest II: Stigmata of recent hemorrhage (iia: Visible vessel, iib: Adherent clot, iic: 
Dark base-hematin-covered lesion) 

o Forrest III: Lesions without active bleeding 
- The American Society for Gastrointestinal Endoscopy (ASGE) and European Society for 

Gastrointestinal Endoscopy (ESGE) both provide guidelines for the endoscopic 
management of upper gastrointestinal bleeding. Endoscopic therapy is clearly 
recommended for Forrest I and Forrest iia lesions. 
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Figure 3. Forrest classification 

3. Differential diagnosis 
- Gastritis: symptoms of gastritis vary in children and are often nonspecific (epigastric 

pain, poor localized abdominal pain, vomiting, dyspepsia) 
- Functional abdominal pain: chronic or recurrent abdominal pain with the absence of 

structural or biochemical abnormalities. 
- Gastroesophageal reflux with esophagitis: the typical presentation of GERD includes 

esophageal symptoms such as heartburn, acid dyspepsia, regurgitation, and chest pain. 
- Cholelithiasis: pain that is localized to the epigastrium or right upper quadrant, 

sometimes radiating to the right scapular tip, begins postprandially, described as 
intense and dull, typically lasts 1-5 hours. 

- Cholecystitis: pain in the right upper quadrant, usually with rebound and guarding, 
positive Murphy sign, frequent presence of fever. 

- Pancreatitis: abdominal pain located in the upper abdomen and may radiate directly 
through to the back, usually sudden in onset and gradually becoming more severe 
until reaching a constant ache. 

- Renal stones: Intense pain that suddenly occurs in the back and radiates downward 
and centrally toward the lower abdomen or groin. 

- Nonulcer dyspepsia: dyspeptic symptoms (such as indigestion, early satiety, 
postprandial fullness, gnawing, or burning) in a patient who has no abnormalities on 
physical examination and upper gastrointestinal (GI) endoscopy. 

V. Treatment 
Initial treatment of peptic ulcer disease includes discontinuation of offending agents and 
treatment of underlying etiology, acid suppression, and endoscopic management. 

1.    Endoscopic management 
- Endoscopy therapeutic is currently considered the first step in the management of 

bleeding PUD. [11] 
- Once the patient is hemodynamically stable, endoscopy within 24 hours is indicated 

to identify the source of bleeding and to treat a potential bleeding site. Methods used 
to achieve hemostasis include: 
o Mechanical devices (clipping) 
o Injection therapy (diluted epinephrine 1:10,000) 
o Thermal therapy (heater probe) 
o Argon plasma coagulator 
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Figure 4. Bleeding is controlled by the Hemostatic clip and OTSC (Over-The-Scope Clip) 
 

2.    Acid suppression 
- Acid suppression is an effective strategy to alleviate symptoms and promote ulcer 

healing. Available agents on the market include histamine 2 receptor antagonists 
(h2ras) and proton pump inhibitors (ppis). However, ppis are more potent in ulcer 
healing. [3] 

- Ppis have their greatest effect when given before a meal. 
× Acid Suppression agents: 
- Histamine 2 (H2) receptor antagonists 

o Cimetidine: 10-20 mg/kg/day IV/PO divided q12hr. 
o Ranitidine: 4-8 mg/kg PO q12hr; not to exceed 300 mg/day, 2-4 mg/kg/day IV 

divided q6-8hr; not to exceed 50 mg/dose or 200 mg/day. 
o Famotidine: 0.25 mg/kg IV q12hr or 0.5 mg/kg PO at bedtime; may increase to 1 

mg/kg daily for up to 8 weeks; not to exceed 40 mg/day. 
- Proton pump inhibitor (PPI): 

o Omeprazole: 5-10 kg: 5 mg PO qday, 10-20 kg: 10 mg PO qday, >20 kg: 20 mg PO 
qday. 

o Lansoprazole: <30 kg: 15 mg PO qday, >30 kg: 30 mg PO qday. 
o Pantoprazole: >5 years => 15 kg to <40 kg: 20 mg PO qday, >40 kg: 40 mg PO qday. 
o Esomeprazole: 1-12 years: 10-20 mg PO qday, >12 years: 20-40 mg PO qday. 
Á PUD with bleeding signs: 

- Esomeprazole: 1mg/kg IV bolus (Maxi: 40mg), followed by 0.1mg/kg/H for 
72H (Maxi: 4mg/H) 

- Then 1-2mg/kg/d 
Ĕ < 20kg: 10-40mg/d PO 
Ĕ > 20kg: 20-80mg/d PO in 1 or 2 divided doses for 1-2 months. 
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Figure 5. Schematic of the different pathways leading to acid production from the parietal. 
Areas of acid suppression from PPI and H2-receptors antagonist are noted. Camp, Cyclic 
adenosine monophosphate; ECL cell, endochromaffin-like cell. [8] 

 

3.    Recommended Eradication Therapies for H.pylori-associated Disease in Children [12] 
 

Medications Dose Duration of treatment 

Proton pump 
inhibitor 

1mg/kg/dose twice a day 1 month 

Antibiotic Weight Dose Duration of treatment 

Amoxicillin 
15-24 kg 
25-34 kg 
>35 kg 

500 mg twice a day 
750 mg twice a day 
1000 mg twice a day 

14 days 

Clarithromycin 
15-24 kg 
25-34 kg 
>35 kg 

250 mg twice a day 
500 mg in AM, 250mg in PM 
500 mg twice a day 

14 days 

Metronidazole 
15-24 kg 
25-34 kg 
>35 kg 

250 mg twice a day 
500 mg in AM, 250mg in PM 
500mg twice a day 

14 days 
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Figure 6. Rescue therapy for failed eradication of H. Pylori [7] 
 
a. Recommended combinations for triple therapy are: 

o Amoxicillin + Clarithromycin + PPI or 
o Amoxicillin + Metronidazole + PPI or 
o Clarithromycin + Metronidazole + PPI 

b. A reliable non-invasive test for eradication is recommended at least 4 weeks following 
completion of therapy 

c. If treatment has failed, rescue therapy should be targeted to antibiotic susceptibility, 
the age of the individual child, and antimicrobial options. 

- Bismuth-based therapy with tetracycline instead of amoxicillin if patients >8 years old 
Bismuth dose is: 
o 262 mg four times a day for patients 8ς10 years old 
o 524 mg four times a day for those >10 years old 

- High-dose amoxicillin ranges from: 
o 750 mg twice a day for body weight 15ς24 kg 
o 1000 mg twice a day for 25ς34 kg 
o 1500 mg twice a day for >35 kg 

VI. Complications 
- In the pediatric population, PUD could have rare complications such as: 

o Perforation 
o Hemorrhage 
o Gastric outlet obstruction 

- Upper gastrointestinal bleeding is the most common cause of death and the most 
common indication for endoscopic management and surgery. 

- Despite these complications, most patients receiving appropriate treatment will have 
resolution of gastric and duodenal ulcers within 4 to 8 weeks.[3] 

VII. Patient education 
o A peptic ulcer is a sore that can form on the lining of the stomach or duodenum. 
o Peptic ulcers are much less common among children than adults.  
o Children whose parents have peptic ulcers are more likely to have ulcers especially 

if their parents are infected with Helicobacter pylori. 
o Adolescents who drink alcohol or smoke are more likely to develop ulcers. 
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o PUD can be prevented by avoiding unnecessary NSAID use and improving hygiene. 
o There is no specific diet that has been proven to help people with ulcers feel 

better. But eating plenty of fruits, vegetables, and foods with fiber might help 
lower the risk of future ulcers. 
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GASTROESOPHAGEAL REFLUX DISEASES (GERD) 
CHEA Siden, TANG Lenghak, CHRUN Chhunny, EAR Vireak, 

KHUN Leangchhun, YAY Chantana. 

I. Key facts [1,2,3] 

Gastroesophageal reflux (GER) is a normal physiologic process that occurs in healthy 
infants, children, and adults. It is extremely common in healthy infants, peaks at 4 
months, such that physiologic regurgitation decreases in 88% toward the end of the first 
year of life and is unusual in children older than 18 months old. 

In contrast, Gastroesophageal reflux disease (GERD) when GER leads to troublesome 
symptoms that affect daily functioning and/or leads to clinical complications within the 
oesophagus or other systems. GERD is the most common esophageal disorder in children 
of all ages. 

A systematic review published in 2019 across a number of prospective studies, 
demonstrated that the prevalence of GERD in infants in Asia (8.7%) is comparable to both 
the United States (8.9%) and Europe (8.3%-32.0%). 

II. Overview 
1. Definition [1,2,5,6] 

- Gastroesophageal Reflux (GER) is the involuntary passage of gastric contents into the 
oesophagus (usually < 20 times/day, after eating or feeding).  

- Gastroesophageal Reflux Disease (GERD) is defined as reflux causing troublesome 
symptoms and /or complication that may occur when gastric contents reflux into the 
oesophagus or oropharynx.  

- Regurgitation, spitting up, posseting, and spilling are synonyms and are defined as the 
passage of refluxed gastric contents into the pharynx or mouth and sometimes 
expelled out of the mouth. Regurgitation is generally assigned as effortless and 
nonprojectile.  

- Vomiting is the force expulsion of the refluxed gastric contents from the mouth cause 
by involuntary contraction of diaphragm and abdominal muscles. 

2. Etiology and Pathophysiology [3,4,7] 

- The pathogenesis of gastro-esophageal reflux disease is multifactorial, such as: 
o Increase the rate of transient lower esophageal sphincter relaxations:  can be 

stimulated by increasing intraesophageal pressure as a result of crying, gastric 
distension, delay gastric empty and respiratory diseases. 

o  Impaired the antireflux barrier: the separation of the LES (lower esophageal 
sphincter) and the crural diaphragm acts to significantly impair the antireflux 
barrier and contribute to the increase in acid exposure of the oesophagus such as 
hiatal hernia, SǳǊƎƛŎŀƭ Ǉǳƭƭ ǳǇ ŦƻǊ ŜǎƻǇƘŀƎŜŀƭ Χ 

o Impaired esophageal clearance: the acid content of any refluxate can be 
neutralized by both swallowed saliva and esophageal secretions. In infants, 
volume clearance is less effective due to their mostly recumbent position. 

- When repeated exposure of the esophageal mucosa to refluxate composed of 
hydrochloric acid, pepsin, trypsin, and bile leads to tissue injury and chronic 
inflammation. 
o In extraesophageal manifestation of GERD, such as upper airway diseases or ENT 

problems, there are many proposed pathways such as GER induced vagally 
mediated aspiration or insufficiency of upper esophageal sphincter (UES) 
function. 
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III. Signs and Symptoms [2,3,4,5] 

GER is common in infants and usually is not pathologic. Regurgitation is present in 50 to 
70 % of all infants, peaks at age 4 to 6 months, and typically resolves by one year or 
18months. In contrast, GERD leading to significant symptoms, signs, and complications. 
The common symptoms of GERD differ according to age: 

- Infants: 
o Regurgitation 

o Signs of esophagitis (irritability, arching, chocking, feeding aversion) 

o Failure to thrive 

- Preschool-age children with GERD may present with 
o Intermittent regurgitation 

o Vomiting 

o Sandifer syndrome, (spasmodic torsional dystonia with arching of the back and 
pisthotonic posturing, mainly involving the neck and back) 

o Persistent cough/aspiration pneumonia 

o Hoarse voice 

o Asthma 

- School-aged children and adolescents: The cardinal symptoms of GERD: 
o Heartburn/pyrosis 

o Epigastric pain 

o Dysphagia. 

Physician should recognize the red flags from other serious conditions that may 
underlie or mimic GERD such as: [10]  
- General: excessive irritability, weight loss, fever, lethargy, 
- Onset of regurgitation at > 6 months of age,  
- Persistent progressive regurgitation at > 1year of age, 
- Vomiting: persistent forceful, nocturnal or bilsious vomiting, 
- Hematemesis, abdominal distension, 
- Neurological: Bulging fontanelle, seizure, neurological abnormality.  

IV. Diagnosis [1,3,4,5,8] 

For most of the typical GERD presentations, a thorough history and physical examination 
suffice initially to reach the diagnosis.  

1. Laboratory test:  
There is no blood test and no gold standard test to diagnosis GERD, most of the 
esophageal tests are often use to rule out other problem or present red flags signs. 

2. Imaging Studies:  
- Upper Endoscopy with biopsy is useful 

o It is indicated in presence of alarm symptoms or signs, such as hematemesis, 
dysphagia, or failure to thrive or anemia. 

o To detect complication of GERD, such as erosive esophagitis, strictures, Barrett's 
oesophagus, and   to differential diagnosis such as eosinophilic esophagitis. 

* GERD may exist despite the normal endoscopic appearance of the esophageal 
mucosa and the absence of histological abnormalities (NERD: Non-erosive reflux 
disease). 

- Proton pump inhibitor (PPI)trail: 
o  4-8 weeks trail of ppis is indicated in typical symptoms (heartburn, retrosternal 

or epigastric pain) in children and adult especially with NERD.  
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o Studies to support the role of diagnostic trials of PPI in infant are scarce and 
should not be used as a diagnosis test for GERD in patients presenting with 
extraesophageal symptoms.   

- Multichannel intraluminal impedance (ph-MII) for 24h: 
o It is indicated when symptoms suggesting reflux but in the absence of esophagitis 

in upper endoscopy (NERD= non-erosive reflux disease). The detection of acid 
(ph<4.0), weakly acid (ph 4.0 to 7.0), alkaline reflux (ph>7). 

o  Use for diagnosing GERD and for understanding esophageal function such as 
bolus flow, volume clearance, and (in conjunction with manometry) motor 
patterns associated with GERD. 

- Extended esophageal ph monitoring: 
o It is indicated for efficacy of acid suppression during treatment and evaluating 

atypical GERD presentations such as chronic cough, stridor, and asthma. 

o When Intra esophageal ph < 4.0 for confirmed acid reflux. 

- Upper Gastrointestinal (GI) barium contrast: 
o It is indicated in children with vomiting and dysphagia to evaluate for Achalasia, 

esophageal stricture and stenosis, hiatal hernia and gastric outlet or intestinal 
obstruction.  

o It has poor sensitivity and specificity in the diagnosis of GERD and the inability to 
differentiate physiologic GER from GERD. 

3. Differential diagnosis: 
- GI obstruction:  Pyloric stenosis, Malrotation with intermittent volvulus... 

o Signs:  vomiting, abdominal pain => differentiated by abdominal ultrasound, GI 
barium, ASP. 

- Other GI disorder: Achalasia, Peptic ulcer, food allergy, inflammatory bowel disease.  
o Signs: dysphagia, vomiting, abdominal pain => can differentiated by GI endoscopy. 

- Neurologic: aŜƴƛƴƎƛǘƛǎΣ ƛƴǘǊŀŎǊŀƴƛŀƭ ƘŜƳƻǊǊƘŀƎŜΣ ƛƴǘǊŀŎǊŀƴƛŀƭ ƳŀǎǎΧ 
o Signs: lethargy, excessive irritability, bulging fontanel, vomiting, anemia => can 

differentiated Trans fontanelle ultrasound, MRI or CT scan of brain.   

V. Complications [1,4,6] 
- Esophageal: esophagitis, esophageal stricture, Barrett oesophagus an 

adenocarcinoma. 
- Nutritional: esophagitis and regurgitation may be severe enough to induce failure to 

thrive because of caloric deficits 
- Respiratory (Atypical) presentation:  Apnea, chronic cough, stridor, recurrence 

aspiration pneumonia and asthma. 
- Otolaryngologic: Dental erosion, laryngitis, voice overuse 

VI. Management [3,4,8,9] 

In GER, non-pharmacological treatments and close follow-up are often sufficient and 
GERD more therapeutic options are usually needed with careful consideration of 
treatments that balance optimal symptom resolution with predictable side effects. 
Treatment of GERD in infants focuses on reassurance and dietary management, and 
treatment in older children and adolescents focuses on medication, mainly acid-blocking 
medication. 

1. General measure or non-pharmacological treatments: 
- Parental reassurance: observation of feeding and handling of the child during and 

after feeding. 
- Dietary measures for infants: normalization of any abnormal feeding techniques, 

volumes, and frequencies, using Anti-reflux formula milk.  
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- Positioning measures: left side position and head elevation during sleep, supine 40 
degrees anti-Trendelenburg, avoid abdominal flexion after meals. No 
recommendation for prone, right lateral position in infants as it may increase the risk 
of sudden infant death syndrome. 

-  
2. Pharmacotherapy:  

If GERD symptoms in infants and children are not resolved with non-pharmacological 
treatment, medication can be considered.  

Table 1. Pharmacotherapy in GERD: [3,5,6] 

Drugs Dosage + route 
Max 
dosage 

Indication Side effects 

Antacid 

Magnesium alginate 
plus simethicone 

- < 5kg :2.5 ml   
- > 5kg: 5ml x 3t/d, PO 

 Relief of 
symptoms by acid 
neutralization 

 

Sodium alginate 

 

- < 4.5kg: 1pack/d 
- > 4.5 kg: 2pack/d, PO 

  Relief of 
symptoms by acid 
neutralization 

 

Histamine-2 receptor antagonists (H2RA). Duration of treatment: 4 to 8 wks. Effective in healing 
reflux esophagitis in children of all ages 

Cimetidine 30-40mg/kg/day, PO 
or IVP   

400mg  Headache, 
confusion, 

Proton pump inhibitors (PPI), Duration of treatment: 4 to 8 wks. More effective than (H2RA) 

 

- Omeprazole 1-4 mg/kg/day, PO 40mg  Diarrhea, 
flatulence 

- Lansoprazole 2 mg/kg/day, PO  
for infants 

30mg  Tarry stool, 
dark urine 

- Esomeprazole Å -< 20kg:10 mg/day 

Å >20kg: 20mg/day  

Å - 1mg/kg/d (IVP/P0) 

40mg   

- Pantoprazole 1-2 mg/kg/day (PO) 40mg   

- Prokinetics 

 

  Increase LES 
pressure, some 
improve gastric 
emptying or 
esophageal 
clearance. 

 

- Domperidone 0.8-0.9mg/kg/day 

(PO)  

30mg  Prolonged 
QT 

- Ondansetron  0.15mg/kg/dose  

 

(IV or PO) 

16mg Blocking the action 
of serotonin (anti-
nausea and 
vomiting)  

Drowsiness, 
headache, 
prolonged 
QT 

 
3. Surgery treatment:  

Anti-reflux surgery, including fundoplication is indicate in infants and children with 
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- Life-threatening complications such as apnea or an ALTE = Apparent Life-Threatening 
Event (apnea associated with bradycardia, pallor, and/or cyanosis) after failure of 
optimal medical treatment. 

- Symptoms refractory to optimal therapy after appropriate evaluation to exclude other 
underlying diseases. 

- Chronic conditions (i.e., neurologic impairment,) with a significant risk of GERD-
related complications. 

- The need for chronic pharmacotherapy to control signs and/or symptoms of GERD 
beyond the age of 2 to 3 years. 
 

Table 2. Schematic Therapeutic Approach [5] 
Phase 1 - Parental reassurance. Observation. Lifestyle changes. Exclude overfeeding. 

Phase 2 - Dietary treatment (decrease regurgitation). Thickened formula, thickening 
agents, extensive hydrolysates or amino acidςōŀǎŜŘ ŦƻǊƳǳƭŀ ƛƴ ŎƻǿΩǎ Ƴƛƭƪ ŀƭƭŜǊƎȅ. 

Positional 
treatment*  

 

Phase 3 - For immediate symptom relief: alginates (some efficacy in moderate GERD); 
antacids only in older children. 

Phase 4 - Proton pump inhibitors (drug of choice in severe GERD; more safety data 
needed). H2 receptor antagonists less effective than PPIs 

Phase 5 - Prokinetics (but no one product available on the market has been shown to 
be effective) and Treat pathophysiologic mechanisms of GERD 

Phase 6 - Laparoscopic surgery 

 

VII. Prevention and Education [ 2,6,9,10] 
1. For baby is spitting up without discomfort and is gaining weight appropriately, then there 

is probably no more evaluation or testing that is necessary, 50 to 70 % of all infants, peaks 
at age 4 to 6 months, and typically resolves by one year or 18moths. Things that you can 
do at home to help reduce spitting up: 
- Avoid overfeeding: 

o Provide smaller and mor frequent feeding  

o Taking appropriately sized bottles or nursing the appropriate amount of time. 

o Separate feedings by at least 2-2:30 hours from the beginning of one feeding to 
the next. 

o 5ƻƴΩǘ ŦŜŜŘ ǘƘŜ ōŀōȅ ŀƎŀƛƴ ŀŦǘŜǊ ǎǇƛǘ ǳǇ - wait until the next feeding. 

- Continue breast feeding, Breast milk cannot be thickened. 
- For formula fed infants, feedings can be thickened using Anti-reflux formula milk or 

thickening formula with rice cereal. 
- In formula-fed infants, try a hypoallergenic formula (extensive hydrolysates or amino 

acidςbased formula) for 2 weeks if symptoms disappear (cow mild allergy?). 
- Keep infant upright for at least 30 minutes after meals. 
- Avoid car seat positioning in the home. 
- Left side position and head elevation during sleep, supine 40 degrees anti-

Trendelenburg. 
- Avoid tight diapers and elastic waistbands. 
-  Avoid exposure to tobacco smoke. 

2. For children and teenagers  
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Are able to decrease their reflux with lifestyle and diet changes: 
- Child eat smaller meals more often. 
- Elevate the head of the bed 40 degrees. 
- Avoid carbonated drinks, chocolate, caffeine, and foods that are high in fat (French 

fries and pizza) or contain a lot of acid (citrus, pickles, tomato products) or spicy foods. 
- Avoid large meals prior to exercise. 
- Help your child lose weight if he or she is overweight. 
- Avoid exposure to tobacco smoke. 
- Avoid cigarette smoking, drink alcohol.  
If symptoms are severe (red flag sings) or persistent then your primary care provider may 
consider treatment with a medication or referral to a pediatric gastroenterologist:  

- General: excessive irritability, weight loss, fever, lethargy, 
- Vomiting: persistent forceful, blood or bilious vomiting, 
- Persistent Food Refusal: Poor growth or failure to thrive, Difficulty eating.  
- Frequent discomfort in the stomach or chest: heartburn 
- Swallowing problems: Dysphagia, Odynophagia  
- Breathing problems: Wheezing, asthma, chronic cough.  
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STOMATITIS IN CHILDREN 
LORNTRY Patrich, HENG Sothy 

I. Key facts  
- Commonly termed canker sores, aphthous ulcers, or aphthous stomatitis, categorized 

as an idiopathic disease, aphthous ulcers are frequently misdiagnosed, treated 
incorrectly, or simply ignored. [5] 

- Stomatitis is an inflammation of the mucous membranes of the mouth caused by a 
fungal viral or bacterial infection, a vitamin deficiency, an injury etc. [1,2] 

- Recurrent aphthous stomatitis being the most common in children. Recurrent 
aphthous ulcer (RAU), or recurrent aphthous stomatitis (RAS), represents a chronic 
inflammatory disease characterized by painful oral ulcers recurring with varying 
frequency. [5] 

- Prolonged, painful stomatitis may contribute to malnutrition or dehydration or 
dehydration in children: always treat carefully and show the mother how to treat. [5] 

II. Overview 
1. Type of stomatitis [1,2] 

- Aphthous stomatitis 
- Nicotine stomatitis 
- Herpes simplex stomatitis 
- Vincent angina 

2. Epidemiology  
- Aphthous ulcers (canker sores) are found in all ethnic groups and geographic 

locations. The prevalence may be increased in affluent countries and socioeconomic 
classes. [5] 

- Aphthous ulcers may be slightly more common in female individuals than in male 
individuals. [5] 

- Recurrent aphthous ulcers begin in childhood or adolescence, with peak onset in 
persons aged 10-19 years. [5] 

- HSV type 1: up to 90% of the adult population has serologic evidence of previous 
infection. [2] 

- Enteroviral infections occur commonly in summer. [2] 
3. Cause of stomatitis [4] 

- Local factors: local trauma or any injury during mastication or tooth brushing. 
- Food hypersensitivity: chocolate, coffee, peanuts, cereal 
- Poor dental Hygiene 
- Infection: Viral, fungal, bacterial 
- Any kind of allergy, esp. Drug NSAID 
- Nutrition deficiency associate with anemia (iron, Vitamin B1, B2, B6) are common and 

poor nutrition. 
- The systemic disorder (weakness immune system) 
- Hereditary Predisposition: a family history of recurrent aphthous ulcer is common. [5] 
- Stress: Psychological and physiologic stress and depression may increase the risk of 

aphthous ulcers. [5] 
4. Pathophysiology 

- The pathophysiology of aphthous ulcers remains incompletely understood. The 
primary disorder appears to be the result of activation of the cell-mediated immune 
system. Early lesions show a cluster of macrophages and lymphocytes (predominantly 
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cytotoxic and natural-killer T cells) at the pre-ulcerative base, followed by formation 
of an ulcer with a neutrophilic base and an erythematous lymphocytic ring. [5] 

- Patients with recurrent aphthous ulcers have increased numbers of cytotoxic 
CD8+ cells and decreased numbers of helper CD4+ cells in peripheral blood. [5] 

- Invasion of pathogens in the lining of lips or mouth of mucus membranes, lead to 
redness and inflammation. [4] 

III. Diagnosis 
1. Common clinical signs 

- The diagnosis of aphthous ulcers is primarily clinical. Patients typically describe a 
prodromal stage of a burning or pricking sensation of the oral mucosa 1-2 days before 
the ulcer appears. Patients with recurrent aphthous ulcers (raus), or canker sores, 
often mention precipitating factors, such as local trauma or food hypersensitivity. [5] 

- Ask the patient about medication use, chemotherapy, radiation therapy, vitamin 
supplementation, and recent dietary changes. [5] 

- Assess for a family history of the following: [5] 
o Aphthous ulcers  
o Inflammatory bowel disease 
o Gluten-sensitive enteropathy 
o Systemic lupus erythematosus 

- During the review of systems, infants and small children should be assessed for 
decreased feeding, weight, and urine output. Associated symptoms, such as those 
below, suggest other diagnoses and are not associated with recurrent aphthous ulcers: 
Fever, Malaise, Myalgias, Arthralgias, Headache, Cough, Nausea, Vomiting, Abdominal 
pain, Diarrhea, Sore throat, Swollen or painful lymphadenopathy, Rash, Genital or 
conjunctival lesions. [5] 

- In all cases maintain feeding and hydration (use a nasogastric tube for 3 days, only if 
pain is preventing the patient from eating) and keep the affected areas clean to 
prevent secondary infections or recurrence. [5] 

- Nonspecific symptoms: red mucosa, +/-aphthous ulcers, +/- ulcers, +/-vesiculas, white 
plaques. [3] 

 
 
 
 
 
 
 
 
 
 
 

2. Laboratory Studies [5] 
The diagnosis of aphthous ulcers is usually based on the history and clinical presentation. 
No laboratory procedures are available for definitive diagnosis. Note the following: 
- In patients with severe recurrent aphthous ulcers (raus), or canker sores, the clinical 

picture should guide laboratory testing. A complete blood cell (CBC) count, a 
chemistry panel, and nutritional workup may be necessary. 
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- Patients with suspected malabsorption or a nutritional deficiency should undergo 
immediate screening. Consider screening in patients presenting with a history of 
recurrent aphthous ulcers lasting 6 months or longer. 

3. Differential Diagnosis [5] 
- Arthritis, Conjunctivitis, Urethritis Syndrome 
- Herpesvirus 6 Infection 
- Crohn Disease Imaging 
- Pediatric Chickenpox 
- Pediatric HIV Infection 
- Pediatric Herpes Simplex Virus Infection 
- Celiac Disease (Sprue) Imaging 
- Syphilis 
- Systemic Lupus Erythematosus (SLE) 
- T-Cell Disorders. 

IV. Treatment 
The primary goals of medical therapy in patients with aphthous ulcers (canker sores) are 
pain relief, maintenance of fluid and nutrition intake, early resolution, and prevention of 
recurrence. Most patients with minor or herpetiform aphthae should be treated 
empirically before extensive and costly studies are initiated. Treatment of recurrent 
aphthous ulcers (canker sores) typically includes anti-inflammatory and/or symptomatic 
therapy, whereas immunomodulators are rarely used, except in severe, refractory cases.  

1. Symptomatic therapy [5] 
- Paracetamol PO 50-60 mg/kg/day in 4-6 divided 
- Lidocaine 2% gel or oral local drop (by prescription only) can also be used, but can also 

cause toxicity in children. 
- Diphenhydramine, the antihistamine used as a swish-and-spit mouth rinse, or applied 

locally, may provide some pain relief. Diphenhydramine syrup is commonly mixed in 
a 50:50 dilution with magnesium containing antacid. 

- Anti-inflammatory agents include Corticosteroids, Amlexanox and Metalloprotease 
inhibitors, treat at onset may reduce symptoms or eliminate ulcer development. 

2. Treatment according to etiology [3] 
a. Candida albicans (thrush):  
- Very common in infants on malnourished children, HIV infected patients, long-term 

antibiothrapy patient.  
- Clinical signs: white patches on the tongue may spread to cover the whole mouth 
- Management:  

o Clean the mouth with salt water or NSS frequently (every 1-2 hours).  
o Antifungal 

- Gentian violet: local apply to the affected area at 2 times/day for 7 days 

- Nystatin (100 000 IU): Apply to the affected area between meals in 4 divided 
doses per day for 7 days. Consider treating for intestinal candidiasis: Nystatin 
PO: 500.000 IU/day in 4 divided doses for 20 days. Or 

- Miconazole oral gel: at least 1 week [6] 
¶ Babies 6 months to 2 years: 1.25 ml (quarter of the measuring spoon 

provided) 4 times a day smeared around the inside of their mouth after 
feeds. 

¶ Children older than 2 years and adults: 2.5 ml (half of the measuring spoon 
provided) in their mouth after food 4 times a day. 
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In patients with extensive forms or with frequent recurrences, consider HIV 
infection. Do a thorough clinical examination and for treatment.  

b. Herpes Simplex infection  
Very common in children  

- Clinical signs: 
o Primary infection: Very painful lesions, in the form of vesicles, erosions or 

yellowish ulcerations on the lips and buccal mucosa with general malaise, 
peripheral lymph swelling and fever.  

o Recurrence: clusters of vesicles in the nasolabial area  
Both forms of herpes are contagious. Recurrences may be provoked by an infectious 
disease such as malaria or pneumonia:  

- Management:  
o Clean the affected area with salt water or NSS frequently (every 1-2 hours).  
o Spontaneous resolution usually occurs within 7 to 10 days.  

Secondary infections may develop. In patients with extensive forms or with frequent 
recurrences, consider HIV infection. Do a thorough clinical examination and for treatment.  

c. Stomatitis from vitamin deficiencies  
- Stomatitis from Scurvy: Bleeding gums caused by vitamin C deficiency, in infants it is 

associated with lower limb pain caused by subperiosteal hemorrhage. It is common in 
contexts of poor food quality or in populations completely dependent on food aid.  
o Clean the mouth and apply gentian violet as for candidiasis  
o Ascorbic acid (Vitamin C) PO: 150 to 200 mg/day in 2 divided doses. The treatment is 

continued until symptoms improve (1 to 2 weeks), then a preventive treatment (25 
to 50 mg/day) is given as long as the situation requires.  

- Other stomatitis  
o Other vitamin deficiencies may provoke mouth lesions: angular stomatitis of the 

lips and glossitis from Vitamin B2 (Riboflavin) or Vitamin B6 (Pyridoxine) 
deficiencies.  

o Multivitamins are insufficient to treat true vitamin deficiencies. Give the 
corresponding vitamins at curative dose.  

o Iron deficiencies may provoke angular stomatitis.  
3. Supplementation [5] 

Supplementation with vitamins (especially B12 and C), zinc, or iron may prevent recurrence 
in some individuals. Studies of lysine supplementation are preliminary and equivocal.  

4. Surgical Care [5] 
Few patients are unresponsive to the local or systemic therapies described above; 
however, several other invasive and specialized treatments are available for patients with 
persistent or severe lesions. 

5. Refer case [5] 
- Consultation may be necessary if an additional disease is strongly suggested or found. 
- Patients with severe disease may be referred to a laser specialist for evaluation and 

treatment. 

V. Complications [5] 
- Secondary bacterial infection is rare. 
- Patients with major recurrent aphthous ulcers can have clinically significant oral 

scarring. 
- Painful lesions can cause interruption in eating and drinking, leading to dehydration 

and perhaps nutritional deficiencies. 
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- Patients with acquired immunodeficiency syndrome (AIDS) may have ulcerations that 
are resistant to topical steroid therapy. However, systemic steroids must be 
administered only with caution because of the possibility of adverse effects, especially 
the development of opportunistic infections. 

VI. Prognosis [5]  
- Herpetiform and minor recurrent aphthous ulcers have a self-limited course and tend 

to have few or no sequelae. 
- Major recurrent aphthous ulcers can cause scarring, dehydration, and malnutrition; 

however, if recognized early and treated effectively, major recurrent aphthous ulcers 
can be well controlled, with minimal sequelae. 

- Aphthous ulcers are associated with local pain and discomfort. Symptoms usually last 
2-10 days with minor and herpetiform ulcers and as long as 30 days with major ulcers. 
Most cases are self-limited and heal without sequelae in 7-14 days; however, major 
ulcers heal slowly (10-30 days or longer). 

VII. Patient education  
- Hand washing can prevent spread of viral infections. [3] 
- Contact isolation should be observed for children with viral stomatitis in the hospital 

setting. [3] 
- General therapeutic measures for active ulcers include good oral hygiene, 

nonirritating gargles, and increased fluid intake. [5] 
- Cool bland beverages, such as milkshakes, are well tolerated. Patients should be 

advised to avoid salty or spicy foods. [5] 
- Although efficacy for recurrent aphthous ulcers is unproven, stress control may 

benefit some patients. [5] 
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GASTRO-INTESTINAL BLEEDINGIN CHILDREN 
EAR Vireak, NGOUN Yaneth, TEK Lyvannara 

I. Key facts 
- There is a broad clinical spectrum of gastrointestinal bleeding in children. 
- Upper gastrointestinal bleeding (UGIB) is an uncommon but potentially serious, life-

threatening clinical condition. 
- Lower gastro intestinal bleeding (LGIB) is defined as any bleeding that occurs distal to 

the ligament of Treitz (situated at the duodeno-jejunal junction). Among children the 
most common causes are infectious colitis and polyps.  

- Obtaining an accurate history and conducting a thorough physical examination can 
provide important clues about the location, severity, and likely etiology of 
gastrointestinal bleeding. 

- Blood tests, radiologic tools, and endoscopic methods are very important to identify 
a bleeding source. 

- Early consultation with a gastroenterologist is recommended, as endoscopy is often 
required for evaluation and may be needed to control hemorrhage. 

II. Overview 
1. Definition  

Gastrointestinal bleeding (GIB) in children is one of the most serious presenting 
complaints a pediatric gastroenterologist may need to diagnose and treat. A proper 
understanding of various etiologies and available treatment modalities is necessary to 
ensure successful outcome. 
- Hematemesis: emission of bright red blood from the mouth, in case of active bleeding, 
ƻǊ άŎƻŦŦŜŜ- ƎǊƻǳƴŘέ ŎƻƭƻǊŜŘ ƳŀǘŜǊƛŀƭΣ ƛƴ ŎŀǎŜ ƻŦ ƴƻƴ-recent bleeding. 

- Melena: black and foul-smelling stool emission from the anus. These characteristics 
are due to the hemoglobin oxidation to hematin by intestinal enzymes and floral 
bacteria. 

- Hematochezia: passage of bright red or dark (due to the presence of clots) blood via 
rectum, isolated or mixed to stool or mucus. 

- Overt bleeding: passage of visible blood whose origin has not been identified by 
endoscopic or radiological investigations. 

- Occult bleeding: passage of not visible blood suggested by laboratory tests (e.g. Iron 
deficiency anemia) and confirmed by positive fecal occult blood test. 

- Massive bleeding: Gastrointestinal bleeding that results in hemodynamic instability, 
signs of poor perfusion (e.g. Altered mental status, syncope, pallor), need for 
transfusion of more than 20 ml/kg of packed red blood cells (prbcs) during the initial 
resuscitation, or blood loss of more than 80 ml/kg in 24 h, more than 40 ml/kg in 3 h 
or more than 3 ml/kg/min 

- Upper gastrointestinal bleeding (UGIB): GI bleeding originating proximal to the 
ligament of Treitz (esophagus, stomach and duodenum).  

- Lower gastrointestinal bleeding (LGIB): GI bleeding originating distal to the ligament 
of Treitz (small bowel and colon). 

2. Epidemiology  
DL. ƛǎ ŀ ŎƻƳƳƻƴ ŎƻƴŘƛǝƻƴ ƛƴ ŎƘƛƭŘǊŜƴΣ ǿƛǘƘ ŀ ǊŜǇƻǊǘŜŘ ƛƴŎƛŘŜƴŎŜ ƻŦ сΦп҈Φ Lƴ ŀ ǎǘǳŘȅ 
ŜǾŀƭǳŀǝƴƎ ƘƻǎǇƛǘŀƭƛȊŜŘ ŎƘƛƭŘǊŜƴ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ Řŀǘŀ ŦǊƻƳ ƎǊŜŀǘŜǊ ǘƘŀƴ ноΣллл 
ǇŀǝŜƴǘǎ ƛŘŜƴǝŬŜŘ ŀ ŘƛŀƎƴƻǎƛǎ ƻŦ DL ōƭŜŜŘƛƴƎ ƛƴ лΦр҈ ƻŦ ƘƻǎǇƛǘŀƭ ŘƛǎŎƘŀǊƎŜǎΦ CǳǊǘƘŜǊΣ ŀ 
ǊŜŎŜƴǘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ bŀǝƻƴǿƛŘŜ 9ƳŜǊƎŜƴŎȅ 5ŜǇŀǊǘƳŜƴǘ {ŀƳǇƭŜ όb95{ύ ŘŀǘŀǎŜǘ ŦƻǳƴŘ 
ŀ мпΦо҈ ƛƴŎǊŜŀǎŜ ƛƴ ǇŜŘƛŀǘǊƛŎ ŜƳŜǊƎŜƴŎȅ ŘŜǇŀǊǘƳŜƴǘ ό95ύςŀǎǎƻŎƛŀǘŜŘ Ǿƛǎƛǘǎ ŦƻǊ DL 
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ōƭŜŜŘƛƴƎ ŦǊƻƳ унΦн ǘƻ фоΦфκмллΣллл ŎƘƛƭŘǊŜƴ ōŜǘǿŜŜƴ нллс ŀƴŘ нлммΦ !ƊŜǊ ƘƻǎǇƛǘŀƭ 
ŘƛǎŎƘŀǊƎŜ ŦƻǊ ƳŀƴŀƎŜƳŜƴǘ ƻŦ DL ōƭŜŜŘƛƴƎΣ ǊŜŀŘƳƛǎǎƛƻƴ ƛǎ ƴƻǘ ǳƴŎƻƳƳƻƴΦ ! ǊŜŎŜƴǘ ǎǘǳŘȅ 
ŦƻǳƴŘ ǘƘŀǘ ǿƛǘƘƛƴ ол Řŀȅǎ ƻŦ ŘƛǎŎƘŀǊƎŜ ŦƻǊ ŀŎǳǘŜ DL ōƭŜŜŘƛƴƎΣ мс҈ ƻŦ ŎƘƛƭŘǊŜƴ ǊŜǘǳǊƴŜŘ ǘƻ 
ǘƘŜ 95 ŀƴŘ ф҈ ǿŜǊŜ ǊŜŀŘƳƛǧŜŘ ǘƻ ǘƘŜ ƘƻǎǇƛǘŀƭΤ ŎƘƛƭŘǊŜƴ ǿƛǘƘ ǾŀǊƛŎŜŀƭ ōƭŜŜŘƛƴƎ ǿŜǊŜ ŀǘ 
ƘƛƎƘŜǊ Ǌƛǎƪ ǘƘŀƴ ǘƘƻǎŜ ǿƛǘƘ ƴƻƴǾŀǊƛŎŜŀƭ ōƭŜŜŘƛƴƎΦ ¢ƘŜ ǎŀƳŜ ƎǊƻǳǇ ƻŦ ŀǳǘƘƻǊǎ ŀƭǎƻ 
ǊŜǇƻǊǘŜŘ ƻƴ ƳƻǊǘŀƭƛǘȅ ƛƴ ŎƘƛƭŘǊŜƴ ǿƛǘƘ DL ōƭŜŜŘƛƴƎ ŀŘƳƛǧŜŘ ǘƻ ǘƘŜ ƘƻǎǇƛǘŀƭ ƛƴ ŀ ƭŀǊƎŜ 
ǊŜǘǊƻǎǇŜŎǝǾŜ ǊŜǾƛŜǿ ƻŦ мфΣрну ǇŀǝŜƴǘǎΣ ŬƴŘƛƴƎ ŘŜŀǘƘ ƻŎŎǳǊǊŜŘ ƛƴ лΦот҈ ƻŦ ŎƘƛƭŘǊŜƴ ǿƛǘƘ 
ŀ ǇǊƛƴŎƛǇŀƭ ŘƛŀƎƴƻǎƛǎ ƻŦ DL. ŀƴŘ н҈ ƻŦ ŎƘƛƭŘǊŜƴ ǿƛǘƘ DL. ƻǾŜǊŀƭƭΦ 

3. Etiology  
¢ƘŜ ŜǝƻƭƻƎȅ ƻŦ ǳǇǇŜǊ ŀƴŘ ƭƻǿŜǊ ƎŀǎǘǊƻƛƴǘŜǎǝƴŀƭ ōƭŜŜŘƛƴƎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ŎƻƳƳƻƴ ŀƴŘ ǊŀǊŜ 
ŎŀǳǎŜǎ ƻŦ ƘŜƳŀǘŜƳŜǎƛǎ ōŀǎŜŘ ƻƴ ŀƎŜΣ ƻƴǎŜǘΣ ŀƴŘ ōƭŜŜŘƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎΦ 

 
Table 1. Common and rare causes of upper gastrointestinal bleeding according to the age,  
               Appearing and bleeding entity 

 
Age 

 
Ill-appearing 

Well-appearing Tropical 
area 

Severe bleeding Milder bleeding 

> 5 years Esophageal varices 
Hemorrhagic 
gastritis 

Esophageal varices 
Gastroduodenal ulcer 
Rare: 
Dieulafoy lesion 
Arteriovenous 
malformations 
Stromal tumors 
Gastroduodenal 
duplications 
Hemobilia 

Mallory-Weiss 
tear 
Reflux esophagitis 
Gastritis 
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2ς5 years Esophageal varices 
Hemorrhagic 
gastritis 
Stress ulcer 

Esophageal varices 
Gastroduodenal ulcer 
Foreign bodies 
Ingestion of caustics 
Rare: 
Dieulafoy lesion 
Arteriovenous 
malformations 
Stromal tumors 
Gastroduodenal 
duplications 

Mallory-Weiss 
tear 
Steroids or nsaids 
gastritis 
Reflux esophagitis 

< 2 years Stress gastritis or 
ulcer 
Sepsis 
Rare: 
Intestinal 
duplications 
Vascular anomalies 
Coagulation 
disorders 

 Reflux esophagitis 
Reactive gastritis 
Vitamin K 
deficiency 
Trauma 
(nasogastric tube) 
Rare: 
/ƻǿΩǎ Ƴƛƭƪ ǇǊƻǘŜƛƴ 
allergy 
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Neonate Swallowed maternal blood 
Stress ulcer, Gastritis 
Necrotizing enterocolitis 
Gastrointestinal 
Malformations (duodenal web, antral web, duplications, malrotation) 
Hemorrhagic disease of newborn 
Vitamin K deficiency 
/ƻǿΩǎ Ƴƛƭƪ ǇǊƻǘŜƛƴ ŀƭƭŜǊƎȅ 
Vascular malformation 
Hemophilia 
Maternal idiopathic thrombocytopenic purpura 
Maternal nonsteroidal antiinflammatory drug 

 
Table 2. Common and rare causes of lower gastrointestinal bleeding according to the age,  
               Appearing and bleeding entity 

 
Age 

 
Ill-appearing 

Well-appearing Tropical 
area 

Severe bleeding Milder bleeding  

> 5 years Infective colitis 
Ulcerative colitis 
Henoch-Schönlein 
purpura 
Volvulus/intussuscepti
on 

 Infective colitis 
Ulcerative colitis 
Juvenile polyp 
Hemorrhoids 
Nsaids 
Rare: 
Rectal 
prolapse/ulcer 
/ǊƻƘƴΩǎ ŘƛǎŜŀǎŜ 

D
e

n
g
u
e

 H
e

m
o

rrh
a

g
ic F

e
v
e

r
 

In
fe

ctio
u
s D

ise
a

se
s 

2ς5 years Intussusception 
Volvulus 
Henoch-Schönlein 
purpura 
Uremic-hemolytic 
syndrome 

Meckel diverticulum 
Esophageal varices 
Ulcerative colitis 
Rare: 
Juvenile polyp 
Radiation 
enterocolitis 
Neutropenia 
associated colitis 
Vascular 
malformation 

Infective colitis 
Juvenile polyp 
Lymphoid 
hyperplasia 
Ulcerative colitis 
Perianal 
streptococcal 
cellulitis 
Rare: 
Rectal 
prolapse/ulcer 
/ǊƻƘƴΩǎ ŘƛǎŜŀǎŜ 

< 2 years Intussusception 
Volvulus 
Infective colitis 
Rare: 
Necrotizing 
enterocolitis 
Hirschsprung 
enterocolitis 
Vascular malformation 

 Anal fissures 
Allergic 
proctocolitis 
Lymphoid 
hyperplasia 
Infective colitis 

Neonate Swallowed maternal blood  
Dietary protein intolerance  
/ƻǿΩǎ Ƴƛƭƪ ǇǊƻǘŜƛƴ ŀƭƭŜǊƎȅ 
Infectious colitis  
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Necrotizing enterocolitis  
Hirschsprung disease and enterocolitis  
Malrotation with volvulus, Intussusception 
Duplication cyst, Vascular malformation  
Hemophilia  
Maternal idiopathic thrombocytopenic purpura  
Maternal NSAID  
Anal fissure  

 

III. Diagnosis  
When assessing a child suspected of having GIB, the foremost priority is to achieve and 
maintain hemodynamic stability. Subsequently, inquiring into medical history in detail and 
performing comprehensive physical examination are crucial steps in the evaluation 
process. 

1. Is it blood? 
It is known that many substances, when mixed to vomit or stools, might be confused for 
bright red blood (such as food coloring contained in jellies, beverages or candies, 
tomatoes peel, beets and some antibiotic syrups) or melena (drugs containing bismuth or 
iron, spinach, blueberries, grape or licorice).  
Different tests aiming to identify the presence of blood in stools and vomit are nowadays 
available. For instance, the Guaiac Test can easily detect blood: it implies the placement 
of the sample on a guaiac sheet (which contains a phenolic compound, alpha-guaiaconic 
acid, extracted from Gaiacum trees) and the addition of hydrogen peroxide that, in 
presence of blood, can oxide guaiac be causing a color change in blue. False positive 
results can occur in case of dietary interference, e.g. red meat containing myoglobin or 
certain uncooked vegetables containing specific compounds with peroxidase activities. 
Similarly, Guaiac Test is also subject to negative interference when testing foods 
containing vitamin C, such as citrus fruits, as their antioxidant properties can inhibit the 
color reaction used in the testing process, thus causing false negative results. 
Therefore, some immunochemical tests capable of detecting only human blood (largely 
used amongst adults as a screening test for colon cancer) were proposed in the pediatric 
population in order to improve sensibility and specificity in detecting blood in stools. Even 
though these tests are considered as a gold standard to confirm the presence of blood in 
red or tarry intestinal secretions, their high sensibility might be a limitation in pediatric 
patients: indeed, in ŎƘƛƭŘǊŜƴΩǎ fissures and perianal dermatitis are very common and might 
cause false positive results leading to further unnecessary diagnostic procedures. 
¢ƘŜǊŜŦƻǊŜΣ ǘƘŜǎŜ ǘŜǎǘǎΩ ǊŜǎǳƭǘǎ ǎƘƻǳƭŘ ōŜ ǿƛǎŜƭȅ ŜǾŀƭǳŀǘŜŘΦ 

2. Is the blood coming from the gastrointestinal tract? 
It is extremely important to investigate the presence of either digestive or non- digestive 
signs and symptoms, such as abdominal pain, vomiting, cough, odynophagia, and fever. 
Furthermore, a complete and well-directed anamnesis, inquiring into past medical 
history, can be diriment. For instance, a medical history revealing recent tonsillectomy, 
dental procedure, epistaxis, or nasogastric tube placement, may suggest oral/nasal 
bleeding. Furthermore, in physical examination, the clinician should evaluate for signs of 
gingival traumas and active bleeding coming from oral, nasal, or genitourinary sites. When 
gathered, this information can help the clinician to avoid common mistakes, as to confuse 
hemoptysis with hematemesis, or menstruation with rectal bleeding (particularly in 
adolescents experiencing menarche). 

3. What is the entity of bleeding?               
¢ƘŜ ŜȄǘŜƴǘ ƻŦ ōƭŜŜŘƛƴƎ Ŏŀƴ ōŜ ŀǎŎŜǊǘŀƛƴŜŘ ōȅ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƻǾŜǊŀƭƭ ŀǇǇŜŀǊŀƴŎŜ 
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ŀƴŘ ƘŜƳƻŘȅƴŀƳƛŎ ŎƻƴŘƛǘƛƻƴΦ άwŜŘ ŦƭŀƎǎέ ƛƴ ǎƛƎƴǎ ŀƴŘ ǎȅƳǇǘƻƳǎ ŀǊŜ ǇŀƭŜƴŜǎǎΣ 
diaphoresis, restlessness, lethargy, and abdominal pain. 
The association of both hematemesis and melena should raise suspicion of an active 
severe proximal bleeding. Parameters should always be monitored, and they represent a 
crucial first step in order to evaluate the patient; thus, children have a major physiological 
reserve when compared to elderly patients and therefore vital signs could remain normal 
for a longer time. Indeed, in children, it has been demonstrated that hypotension may not 
be present until up to 15ς30% of the circulating blood volume has been compromised 
[17]. Hence, the most reliable indicator of significant blood loss is an increase in pulse rate 
of 20 or more beats per minute (bpm) or a decrease in systolic blood pressure of 10 mmhg 
or more upon transitioning from a supine to a sitting position. 

4. Which is the site of bleeding? 
Upper GIB includes hemorrhage originating from the esophagus to the ligament of Treitz, 
beside the duodenojejunal flexure. Lower GIB bleeding is defined as bleeding that 
originates from a site distal to the ligament of Treitz. Hematemesis is the classic 
presentation of upper GIB (proximal to the ligament of Treitz), while lower 
gastrointestinal bleeding (distal to the ligament of Treitz) often presents as bloody 
diarrhea or the passage of bright red blood mixed with or coating normal stools. However, 
melena, hematochezia, and dark/occult bleeding can stem from both upper and lower 
gastrointestinal sources. In fact, melena that generally indicates an upper GIB (esophagus, 
stomach, duodenum, and proximal jejunum), in immunocompromised patients with slow 
intestinal transit may also origin from bleeding within the small bowel or colon. Similarly, 
hematochezia, commonly suggesting bleeding from the distal small bowel or colon, can 
also result from severe upper digestive tract bleeding due to a cathartic effect from large 
blood volumes in the intestinal lumen, hastening intestinal transit. 
In doubtful cases, especially in hemodynamically unstable patients experiencing rectal 
bleeding suspected to stem from significant upper digestive tract hemorrhage, placing a 
nasogastric (NG) tube and performing a normal saline lavage may help identify the 
bleeding site, determine the extent of bleeding, assess ongoing bleeding, and mitigate the 
risk of inhaling gastric contents or developing hepatic encephalopathy in cirrhotic 
ǇŀǘƛŜƴǘǎΦ bƻƴŜǘƘŜƭŜǎǎΣ ƛǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ƴƻǘŜ ǘƘŀǘ ǘƘŜ bD ǘǳōŜΩǎ ƴŜƎŀǘƛǾŜ ǇǊŜŘƛctive value 
is limited, as it might not detect bleeding from the bulb or duodenum. Moreover, while 
NG lavage effectively reduces gastric fluid accumulation, it does not halt the bleeding. 

5. Special considerations in newborn and infants 
In neonates and infants younger than 12 months, unique etiologies of GIB exist. Common 
causes of GIB in an otherwise healthy infant are anal fissures, eosinophilic proctocolitis or 
food protein-induced allergic proctocolitis (FPIAP) and ingestion of maternal blood from 
delivery or fissured nipples during breastfeeding.  
To distinguish between fetal and maternal origin of blood, the Apt-Downey test can be 
performed. It exploits the different denaturing properties of fetal and maternal 
hemoglobin in the presence of sodium hydroxide. Blood is mixed with a small amount of 
sterile water to cause hemolysis of red blood cells, producing free hemoglobin. The 
sample is then centrifuged, and the supernatant mixed with 1% sodium hydroxide (naoh). 
The fluid color, assessed after 2 min, will remain pink in case of fetal hemoglobin, while it 
will turn yellow- brown in case of adult hemoglobin because the latter one is less stable 
and will convert to hematin. 
Lƴ ŀ ƴŜǿōƻǊƴΣ DL. Ƴŀȅ ōŜ ƻƴŜ ƻŦ ǘƘŜ ǇǊŜǎŜƴǘƛƴƎ ǎȅƳǇǘƻƳǎ ƻŦ ŀ ŎƻǿΩǎ Ƴƛƭƪ ǇǊƻǘŜƛƴ ŀƭƭŜǊƎȅ 
or an underlying coagulopathy. Bleeding from vitamin K deficiency should be considered 
in infants with maternal exposure to antiepileptic drugs that affect vitamin K, dysbiosis 
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from antibiotic exposure, cholestasis, short bowel syndrome, or failure to receive 
perinatal vitamin K prophylaxis. Vitamin K deficiency is easily corrected by the 
intramuscular or intravenous administration of vitamin K. Failure to correct bleeding 
should raise suspicion for congenital bleeding disorders, such as clotting factor 
ŘŜŦƛŎƛŜƴŎƛŜǎ ƻǊ Ǿƻƴ ²ƛƭƭŜōǊŀƴŘΩǎ ŘƛǎŜŀǎŜΦ 
However, in clinically unstable, premature, or very low birth weight infants, necrotizing 
enterocolitis should always be suspected. In addition, in this subgroup of infants, severe 
hematochezia is a late clinical sign in many surgical emergencies, from volvulus to 
intussusception. 
In healthy infants younger than 9 months old straining and crying for at least 10 min 
before successful or unsuccessful passage of soft stools without blood, infant dyschezia 
should be suspected and parents should be reassured about the benign nature of this 
condition. 

IV. Paraclinical examination  
1. Laboratory tests  

Complete blood count and red blood cell indices can shed light on the severity and 
chronicity of bleeding. A low mean corpuscular volume (MCV) suggests long-duration 
bleeding even if bleeding has recently arisen. Hemoglobin (Hb) and hematocrit 
determination are part of the standard procedure, even though initial Hb may be normal. 
Thrombocytopenia may indicate hypersplenism or, when associated with direct 
hyperbilirubinemia and increased creatinine levels, uremic-hemolytic syndrome; 
conversely, thrombocytosis is often associated with inflammatory condition (e.g. Chronic 
ƛƴŦƭŀƳƳŀǘƻǊȅ ōƻǿŜƭ ŘƛǎŜŀǎŜ όL.5ύΣ ǎǳōŀŎǳǘŜ ƛƴŦŜŎǘƛƻǳǎ ŜƴǘŜǊƻŎƻƭƛǘƛǎΧύΦ Lƴ ŎŀǎŜ ƻŦ ǎŜǾŜǊŜ 
bleeding, changes in serial blood counts may presage a worsening clinical course and the 
need for therapeutic interventions. 
Liver enzymes [alanine aminotransferase (ALT), aspartate aminotransferase (AST), 
gamma-glutamyl transferase (GGT)], total and fractionated bilirubin, and albumin are 
used to assess liver function. The coagulation profile [prothrombin time (PT), partial 
thromboplastin time (PTT) and international normalized ratio (INR) may indicate pre-
existing coagulopathy, chronic hepatopathy, or acute conditions such as sepsis and 
disseminated intravascular coagulation. 
An increase in blood urea nitrogen levels may be related to amino acid catabolism during 
intestinal digestion of red blood cells, and in children, an azotemia/creatinine 
Ratio > or equal to 30 has a sensitivity of 68.8% and specificity of 98% in determining the 
upper origin of bleeding. 
Blood typing and crossmatching should always be required in case the patient needs blood 
transfusion. 
In patients with lower intestinal bleeding associated with symptoms of colitis, in addition 
to blood tests, stool analysis for infectious agents (Salmonella, Shigella, Clostridium 
difficile toxin A and B, Yersinia, Campylobacter, Entamoeba histolytica in case of recent 
travel to a high-risk geographic area, and Escherichia coli O157:H7 in case of impaired 
renal function) can be performed based on clinical suspicion (e.g. Antibiotic exposure, 
immunodepression, recent travel). 
Additional tests may be pursued according to clinical history, such as inflammatory 
markers (C-Reactive Protein = CRP) and quantitative fecal calprotectin in suspected IBD. 
Quantitative fecal calprotectin is a marker for intestinal inflammation with high negative 
predictive value. Its determination is useful to support the diagnosis of IBD in patients 
with hematochezia associated with colitis symptoms for more than 2 weeks, but false 
positive results can be obtained throughout nsaids and proton pump inhibitors therapy. 
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2. Imaging studies  
- Chest and abdominal x-ray: foreign body, constipation, vomiting, dysphagia, 

odynophagia, drooling, obstruction,  
- Barium enema: suspected stricture, intussusception, Hirschsprung disease (late)  
- Ultrasound (Doppler recommended for liver disease): portal hypertension, 

intussusception, possible inflammatory bowel disease  
- aŜŎƪŜƭΩǎ ǎŎŀƴΥ aŜŎƪŜƭ ŘƛǾŜǊǘƛŎǳƭǳƳ  
- Tagged Red blood cells (RBC) scan: obscure gastrointestinal bleeding  
- MR/CT/direct angiography: obscure gastrointestinal bleeding, suspected 

arteriovenous malformation 
× Gastrointestinal Endoscopy  
- Esophagogastroduodenoscopy (EGD): Bleeding from the upper GI tract can often be 

readily discovered by NG lavage and further located by endoscopy. NG lavage has 
good positive predictive value for high-risk endoscopic lesions in patients with acute 
upper GI bleeding. Ultimately, an esophagogastroduodenoscopy (EGD) is the initial 
test of choice in the vast majority of cases for the ability to confirm the diagnosis and 
possibly treat the bleeding lesion. If a patient presents with hematemesis or has blood 
or heme-positive content found on NG lavage, radiographic testing is rarely indicated 
unless the EGD is negative. Possible imaging modalities prior to performing EGD 
include an abdominal x-ray to localize a foreign body, ultrasound with Doppler to 
evaluate the liver and abdominal vasculature, or CT scan to evaluate organomegaly, 
masses, or vasculature.  

- Ileo-colonoscopy: Hematochezia almost always originates in the colon, except in a 
very rare case of brisk upper GI bleeding. To evaluate the source of bleeding, and after 
ruling out infectious causes in the appropriate setting, colonoscopic examination is 
the best initial diagnostic choice with a reported diagnostic yield ranging 48% to 90%. 
If the bleeding lesion is not detected during colonoscopic examination, EGD may be 
needed. If inflammatory bowel disease (IBD) is suspected, both EGD and colonoscopy 
are recommended to evaluate the full extent of the disease. When polyps are 
suspected, colonoscopy is the ideal choice due to its diagnostic ability but also to 
provide definitive treatment. 

- Preparation for Procedure: The preparation for EGD mostly consists of adequate NPO 
ǘƛƳŜΦ ¢Ƙƛǎ Ƴŀȅ ŘƛŦŦŜǊ ŘŜǇŜƴŘƛƴƎ ƻƴ ƛƴǎǘƛǘǳǘƛƻƴǎΩ ǎŜŘŀǘƛƻƴ ǇƻƭƛŎȅ ōǳǘ ƛǎ approximately 
3 to 4 hours for clear liquids and 6 hours for solids, depending on the type of fluids 
ƛƴƎŜǎǘŜŘ ŀƴŘ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŀƎŜΦ ¢ƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ŦƻǊ ŎƻƭƻƴƻǎŎƻǇƛŎ ŜȄŀƳƛƴŀǘƛƻƴ ǊŜǉǳƛǊŜǎ 
not only the appropriate NPO time but also a bowel purgative, which is of the utmost 
importance in order to ensure proper mucosal visualization. If the endoscopist 
attempts to perform a colonoscopy without proper cleansing this will make a 
thorough exam very difficult and increase the chance of complication. The bowel 
preparation for colonoscopy may need to be adjusted depending on the type of 
bleeding encountered and thŜ ŜƴŘƻǎŎƻǇƛǎǘΩǎ ǇǊŜŦŜǊŜƴŎŜΦ  
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Fig 1. Gastric and duodenal ulcer aspect on endoscopy 
(Images from Kantha Bopha Hospital and Jayavarman 7 Hospital) 

 
Fig 2. Forrest classification 

 
 
 
 
 
 
 
 
 
 
 

Fig 3. Ulcer Bleeding is controlled by the Hemostatic clip and OTSC (Over-The-Scope Clip) 
(Images from Kantha Bopha Hospital and Jayavarman 7 Hospital) 

 
 

 
 

Fig 4. Esophageal varices bleeding is controlled by band ligations 
όLƳŀƎŜǎ ŦǊƻƳ YŀƴǘƘŀ .ƻǇƘŀΩǎ /ƘƛƭŘǊŜƴ IƻǎǇƛǘŀƭύ 
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V. Management  
1. Management of UGIB 

All children with ongoing/significant bleed and those with hemodynamic instability should 
be admitted in the hospital. 
The fundamental clinical principles of management are immediate assessment of severity, 
determining the possible cause and stabilizing the hemodynamic status. The assessment 
and management should go hand-in-hand. Vital signs such as heart rate, blood pressure 
and capillary filling time should be monitored continuously to identify the need for early 
fluid resuscitation. A clue to the diagnosis may be obtained from a detailed history and 
physical examination. A history of jaundice and the presence of splenomegaly with or 
without other features of liver disease suggest variceal bleeding. Similarly, easy bruising 
and mucocutaneous bleeding may indicate a hematological cause. A history of taking 
certain medications, such as nsaids, steroids and selective serotonin re-uptake inhibitors 
(ssris inhibit platelet aggregation) indicate a gastroduodenal erosion/ulcer. Hematemesis 
preceded by intense retching and vomiting points towards the possibility of a Malloryς 
Weiss tear. A preceding history of dyspepsia and the presence of epigastric tenderness 
suggest possible peptic ulcer disease. 
Blood should be obtained for a full blood count, coagulation parameters, liver and renal 
function tests and blood group and cross match. When variceal bleeding is suspected, 
intravenous octreotide 1 mcg/kg IV bolus (Maxi: 50-80 mcg) followed by 1-2 mcg/kg/H for 
72H (Maxi: 50mcg/H) should be administered, and, when non-variceal bleeding is 
suspected, a PPI such as Nexium     1 mg/kg IV bolus (Maxi: 40 mg) followed by 0.1 mg/kg/H 
for 72H (Maxi: 4mg/H) should be commenced. Blood transfusion is recommended if there 
is ongoing bleeding, hemodynamic instability despite colloid infusion and if the 
hematocrit is persistently <20% (target Hb is 7ς9 g/dl as over-transfusion may lead to 
increased portal pressure which increases the risk of re-bleeding in variceal and non-
variceal causes). 
Endoscopic Therapy: 
- Injection (sclerosant, epinephrine, normal saline, hypertonic saline)  
- Coagulation (bipolar, monopolar, heater probe, laser, argon plasma)  
- Variceal injection and ligation  
- Band ligation  
- Polypectomy  
- Endoscopic clip  
- Endoscopic loop  
- Hemospray powder 
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Fig 5. Bleeding is controlled by the Hemostatic clip and OTSC (Over-The-Scope Clip) 
(Images from Kantha Bopha Hospital and Jayavarman 7 Hospital) 
 
 
 
 
 
 
  

Diagnostic for the approach to treating a child with upper GIB bleeding 
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× Acid suppression 
- Acid suppression is an effective strategy to alleviate symptoms and promote ulcer 

healing. Available agents on the market include histamine 2 receptor antagonists 
(h2ras) and proton pump inhibitors (ppis). However, ppis are more potent in ulcer 
healing. [3] 

- Ppis have their greatest effect when given before a meal. 
a. Acid Suppression agents: 

o Histamine 2 (H2) receptor antagonists 

- Cimetidine: 10-20 mg/kg/day IV/PO divided q12hr. 

- Ranitidine: 4-8 mg/kg PO q12hr; not to exceed 300 mg/day, 2-4 mg/kg/day IV 
divided q6-8hr; not to exceed 50 mg/dose or 200 mg/day. 

- Famotidine: 0.25 mg/kg IV q12hr or 0.5 mg/kg PO at bedtime; may increase 
to 1 mg/kg daily for up to 8 weeks; not to exceed 40 mg/day. 

o Proton pump inhibitor (PPI): 

- Omeprazole: 5-10 kg: 5 mg PO qday, 10-20 kg: 10 mg PO qday, >20 kg: 20 mg 
PO qday. 

- Lansoprazole: <30 kg: 15 mg PO qday, >30 kg: 30 mg PO qday. 

- Pantoprazole: >5 years => 15 kg to <40 kg: 20 mg PO qday, >40 kg: 40 mg PO 
qday. 

- Esomeprazole: 1-12 years: 10-20 mg PO qday, >12 years: 20-40 mg PO qday. 
× PUD with bleeding signs: 

- Esomeprazole: 1mg/kg IV bolus (Maxi: 40mg), followed by 0.1mg/kg/H for 72H (Maxi: 
4mg/H) 

- Then 1-2mg/kg/d 
Ĕ < 20kg: 10-40mg/d PO 
Ĕ > 20kg: 20-80mg/d PO in 1 or 2 divided doses for 1-2 months. 

 
*  Note: for dengue patients associated with gastrointestinal bleeding, endoscopic 
management is rarely indicated. However, with some cases associated with unusual 
bleeding or suspected of peptic ulcer bleeding, endoscopic management is encouraged.  

2. Management of LGIB 
All children with ongoing/significant bleed and those with hemodynamic instability should 
be admitted in the hospital. Those children with colitis symptoms, with stool for pus cell 
positive can be treated on OPD basis provided they have no signs of dehydration and the 
oral intake is good. 
The most important step in managing a child with LGIB is the continuous monitoring of 
vital signs and arrangement with blood bank for likely need for blood. In majority of the 
cases (up to 80%) the bleeding responds to supportive management alone, but episodes 
of rebleeding can occur. 
If clinical deterioration occurs without obvious blood loss, this should be considered as 
hidden bleed in the bowel lumen. Blood transfusion is required in cases with 
hemodynamic instability. Transfusion of fresh frozen plasma is required once every 2ς3 
units of packed red blood cells (PRBC), to correct the ongoing loss of coagulation factors. 
Platelet transfusion is indicated if the platelet count is <50,000. 
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Fig 5. Pedunculated polyp in rectum removed by hot snare 
όLƳŀƎŜǎ ŦǊƻƳ YŀƴǘƘŀ .ƻǇƘŀΩǎ /ƘƛƭŘǊŜƴ IƻǎǇƛǘŀƭύ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Diagnostic approach of lower GIB in infants and Cheldren 
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Specific treatment of common conditions causing LGIB 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

VI. Patient education 
- Consider consultation with local pediatric or pediatric gastroenterologist or 

endoscopist when:  
o Heavy bleeding: large amount of hematemesis or melena or hematochezia  
o Pale skin, fast heartbeat, or low blood pressure 
o Weakness, dizziness, or unusual sleepiness 

- Home care after discharge: 
o Giving medications exactly as prescribed 
o Avoiding nsaids or other ulcer-causing drugs unless approved 
o Offering soft, easy-to-digest foods  
o Watching for signs of rebleeding (blood in stool or vomit, fatigue, pale skin) 
o Keeping follow-up appointments and reporting any new symptoms 

 
 
 
 
 
 
 

Condition      Treatment 
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HYPERTENTION IN CHILDREN 
YOURK leaksmey, EANG Habsreng; NGETH Pises 

I. Key Facts 
- Hypertension in children is not so common but becoming more widely recognized as 

pediatric problem. Blood pressure should be determined at every pediatric visit 
beginning at age 3 years. (1)  

- Primary hypertension is the most common cause hypertension in adolescents and 
adults. The prevalence of systemic hypertension in children appears to be increasing, 
especially in view of the growing population of children with obesity (5). The overall 
estimated prevalence of hypertension in childhood is approximately 2-5%; the 
prevalence of elevated blood pressure (BP) is 13-18%. (6) 

- The worldwide prevalence of hypertension in children is difficult to establish due to 
regional differences in definition, measurement, and distribution of reference data. 

- The incidence of hypertensive crisis in children aged > 1 year 0.021% in retrospective 
cohort study of pediatric emergency departments in Taiwan. 

II. Overview 
1. Definition  

Hypertension is blood pressure exceeding the 90th percentile for age, height and weight 
of the patient (Chart 1) (2). Blood pressure in children must be taken when the child is 
relaxed and an appropriate ςsize cuff must always be used. The bladder should be wide 
enough to equal or exceed two thirds of the length of the upper arm and should be 
completely encircle the arm. Blood pressure should be obtained at least 3 measurements 
in separate occasion before diagnose as hypertension. (3) 

2. Causes 
Hypertension can be primary (essential) or secondary. Common secondary causes are (4):  
- Renal cause: Acute glomerulonephritis (AGN), Chronic Renal Failure  
- Cardiac cause: Coartation of the aorta  
- Renovascular: vasculitis, Neurofibromatosis, Renal artery stenosis  
- Endocrine: Cushing disease, Pheochromocytoma, neuroblastoma.  
- Neurologic: Increased intracranial pressure, Guillain-Barre syndrome  
- Drugs: corticosteroids, illicit drugs (cocaine, phencyclidine), oral contraceptive drugs  
- Other: Obesity, burns, traction. 

3. Risk factors 
Risk Factors for Primary Hypertension 
- Obesity: Obesity is a common and well-established risk factor for hypertension in 

children. It is reported to affect 3.8% to 24.8% of children with overweight and 
obesity. 

- A positive family history of hypertension: About 50% of children and adolescents with 
hypertension have a positive family history of hypertension. And 86% of adolescents 
with primary hypertension have a positive family history of hypertension. 

- Male sex increases the risk of hypertension 
- Age also increases the risk of primary hypertension 
- Race and ethnicity affect the risk of hypertension. 
- Sleep-disordered breathing increases the risk of hypertension 
- Shorter sleep duration and poor quality of sleep 
- An abnormal birth history 
- Rapid weight gain after birth may be associated with hypertension 
- Exposure to cigarette smoke may be associated with childhood hypertension 
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- Health behaviors associated with hypertension 
- Dyslipidemia 
- Disordered glucose metabolism 
- Diabetes, particularly diabetes mellitus type 

III. Signs and symptoms  
1. History  

- Family history: hypertension, heart disease, stroke 
- Past medical history: UTI, Umbilical artery line in the newborn 
- Medications: Corticosteroids, illicit drugs, Oral contraceptive drugs  
- Symptoms: headache, blurry vision, epistaxis, chest pain, weight loss or gain, flushing, rashes  
- Trauma: traction.  

2. Physical examination (9) 
- Blood pressure must be confirmed and pulse should be taken in arm and leg 
- Heart rate: tachycardia 
- Height and Weight: thin, Obese, growth failure 
- Signs of end organ damage 

o Fundoscopy: hypertensive retinopathy 
o Cardiovascular: apical heave, hepatomegaly, oedema 
o Chronic renal failure: palpable kidneys 
o Focal neurology eg. Facial nerve palsies 

- Signs of underlying cause 
o General appearance: Cushingoid, proptosis, goitre, webbed neck (Turner 

syndrome), elfin facies (William syndrome) 
o Skin: Cafe-au-lait spots, neurofibromas, acanthosis nigricans, hirsutism, striae, 

acne, rash(vasculitis) 
o Cardiovascular: murmurs +/- radiation, apical heave, reduced femoral pulses, 

oedema, hepatomegaly (CCF) 
o Abdomen: masses, palpable kidneys, flank bruits 
o Genitourinary: ambiguous/virilised genitalia eg. CAH. 

IV. Diagnosis 
1. Making the diagnosis 

- Hypertension in children and adolescents is defined as auscultatory-confirmed 
ŀǾŜǊŀƎŜ ǎȅǎǘƻƭƛŎ ŀƴŘκƻǊ ŘƛŀǎǘƻƭƛŎ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ җ фрǘƘ ǇŜǊŎŜƴǘƛƭŜ ŦƻǊ ƎŜƴŘŜǊΣ ŀƎŜΣ ŀƴŘ 
ƘŜƛƎƘǘ ǇŜǊŎŜƴǘƛƭŜ ƻƴ җ о ƻŎŎŀǎƛƻƴǎ όуύΦ 

- Primary hypertension is a diagnosis of exclusion. 
- Secondary hypertension is diagnosed when an underlying cause can be identified. 
- Acute severe hypertension, also called a hypertensive emergency. 
- To Assess the severity of hypertension in Children: 
- According to American Heart Association and American College of Cardiology state as 

below for Children (See table 1): 
o Normal Blood Pressure 
o Elevated Blood Pressure 
o Stage 1 hypertension 
o Stage 2 hypertension 
o In Severe Hypertension (see table 2): 
o Hypertensive Urgency: >95th centile + 30mmhg without symptoms/sings of target 

end organ damage.  
o Hypertensive Emergency: >95th centile + 30mmHg associated with encephalopathy. 
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Table 1: Updated Definitions of BP Categories and Stages (8) 

Stage Children Aged 1-13 Years Adolescents > 13 years Old 

 

Normal <90th percentile <120/<80mmHg 

Elevated blood pressure 
(formerly prehypertension) 

- җ мнлκул ƳƳ IƎ ǘƻ ғ фрǘƘ ǇŜǊŎŜƴǘƛƭŜ 
OR 

- Systolic and/or diastolic blood 
ǇǊŜǎǎǳǊŜ ŦǊƻƳ җ флǘƘ ǇŜǊŎŜƴǘƛƭŜ ǘƻ ғ 
95th percentile (based on charts for 
gender, age and height)  

- Whichever is lower 

- Blood pressure 120/< 80 to 
мнфκғ ул ƳƳ IƎ 

Stage 1 hypertension 
- молκул ǘƻ мофκуф ƳƳ IƎ hw 

- .ƭƻƻŘ ǇǊŜǎǎǳǊŜ җ фрǘƘ ǇŜǊŎŜƴǘƛƭŜ ƻǊ 
90th to 95th percentile plus 12 mm 
Hg  

- Whichever is lower 

- Blood pressure 130/80 to 
мофκуф ƳƳ IƎ 

Stage 2 hypertension 
- җ мплκфл ƳƳ IƎ hw 

- .ƭƻƻŘ ǇǊŜǎǎǳǊŜ җ фрǘƘ ǇŜǊŎŜƴǘƛƭŜ Ǉƭǳǎ 
12 mm Hg 

- Whichever is lower 

- .ƭƻƻŘ ǇǊŜǎǎǳǊŜ җ мплκфл 
ƳƳ IƎ 

 

Table 2: Severe Hypertension (9) 

Stage Children Aged 1-13 Years Adolescents > 13 years Old 

 
Hypertensive Urgency 

>95th centile +30 mmHg without 
Symptoms/signs of target end 
organs damage (see examination) 

>180/120 without Symptoms/signs of 
target end organs damage (see 
examination) 
 

 
 
 
Hypertensive Emergency 

>95th centile +30 mmHg 
associated with encephalopathy. 
eg. Headache, vomiting, vision 
changes and neurological 
symptoms (facial nerve palsy, 
lethargy, seizure, coma) +/ - 
target end organs damage. 

>180/120 associated with 
encephalopathy. 
eg. Headache, vomiting, vision 
changes and neurological symptoms 
(facial nerve palsy, lethargy, seizure, 
coma) +/ - target end organs damage. 
 

2. Laboratory test  
- CBC and differences, Serum electrolytes, Urea and creatinine, cholesterol, cortisol, fasting 

glucose 
- Urinalysis, urine culture (if indicated)  
- Echocardiogram  
- ECG 
- Renal ultrasound and renal doppler 
- Consider LFT, Hb1Ac, fasting lipids particularly in children with obesity 

1. Differential diagnosis 
- After diagnosis hypertension, the initial objective is to distinguishing primary from the 

secondary causes. Generally, the younger the child and more elevated the blood 
pressure measurements are the more likely the cause of hypertension is secondary. 

- Causes of false elevation of blood pressure include improper technique, such as using 
a blood pressure cuff that is too small. 

- Common exogenous and physiologic causes of hypertension include: 
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o Exogenous causes include medications, caffeine, and intoxications. 
o Common physiologic causes of hypertension include exercise, anxiety, and pain. 

V. Complications 
1. Complications of chronic mild-moderate hypertension in children and adolescents 

include: 
- Cardiovascular complications: 

o Children with hypertension may experience accelerated vascular aging including 
cardiovascular damage. 

o Left ventricular hypertrophy (LVH) is reported in 30%-40% of children with 
primary hypertension. 

o Other cardiovascular complications: 

- Other cardiovascular complications include intima-media layer thickening of 
arterial wall, reduced arterial compliance and atherosclerosis, and diastolic 
dysfunction. 

- Blood pressure rhythmicity may also occur. 
- Neurocognitive complications: 

o Neurocognitive complications include impaired cerebrovascular reactivity and 
reduced neurocognition and executive function. 

- Ocular complications: 
o Ocular complications: include retinal changes, especially from severe 

hypertension, and reduced caliber of retinal arterioles. 
- Renal complications: 

o Significant renal complications in children are not common. 

o Renal complications include albuminuria and proteinuria. 

2. Complications of severe hypertension in children and adolescents include: 
- Seizure 
- Stroke 
- Acute heart failure 
- Acute kidney injury 
- Hypertensive encephalopathy 
- Facial nerve palsy 

VI.  Prognosis 
- Blood pressure control 
- Persistence of hypertension into adulthood 
- Factors associated with mortality and target organ damage 
- Lowering blood pressure may lead to a reduction in left ventricular hypertrophy in 

children 

VII. Management 
- According to the AAP guidelines, an optimal BP level to achieve with treatments 

is <90th percentile or <130/80 mmHg (8).  
- Treatments can be differentiated into nonpharmacological 

and pharmacological, but it is important to remember that pharmacological options 
should always be accompanied by non-pharmacological treatments. 

1. Nonpharmacologic treatment (Lifestyle modifications)  
a. General recommendations 

o (1) Physical activity and tailored diet. 
o (2) Encourage parents/family participation. 
o (3) Encourage smoke-free environment. 
o (4) Provide educational support and materials. 
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o (5) Establish realistic goals. 
o (6) Develop a health-promoting reward system. 

b. BMI 
o (1) If needed, graduate weight-loss program (see also Chapter 6). 

c. Physical activity 

o (1) At least 60 min of activity per day, at least moderate (jogging, cycling, or 
swimming). 

o (2) More activity = more good health. 
o (3) Aerobic mostly, but with resistance components (3 times/week). 
o (4) No more than 2-h sedentary behavior per day. 
o (5) If stage 2 hypertension, avoid competitive sports. 

d. Diet 

o (1) !ǾƻƛŘ ŦǊŜŜ ǎǳƎŀǊ όҖр҈ ƻŦ ǘƻǘŀƭ ŎŀƭƻǊƛŜǎύΣ ǎƻŦǘ-sweetened drinks, saturated fat. 
o όнύ tǊŜŦŜǊ ŦǊǳƛǘǎΣ ǾŜƎŜǘŀōƭŜǎΣ ŀƴŘ ƎǊŀƛƴ ǇǊƻŘǳŎǘǎ όƛŘŜŀƭƭȅΣ җп-5 servings/day). 
o (3) Limit sodium intake (<2300 mg/daily). 

2. Pharmacologic therapy:  
a. The Consensus Panel agrees that, due to the heterogeneous nature of childhood HTN, drug 

choice should be based on the following (7) 

o (1) Presumed underlying pathophysiology. 
o  (2) Presence of concurrent disorders. 
o (3) Availability of appropriate med formulations. 

b. For Stage 1 or/and Stage 2 hypertension who failed nonpharmacologic treatment. 
c. Recommended first-line of antihypertensive agents includes: See table 4: Start with single drug.  

Angiotensin converting enzyme inhibitors (aceis), Or Angiotensin receptor blockers (arbs), Or 
dihydropyridine calcium channel blockers (ccbs), Beta-adrenergic Blockers or Thiazide Diuretics. 

d. If first line does not achieve the target: See Table 5 (10) 
Table 4. Frequently used Antihypertensive Oral Medications for treatment of Chronic pediatric 
Hypertension. (7)  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5. Stepped-care approach to antihypertensive therapy (10) 

Medication 
Class 

Drug Dose Interval Contra 
Indication 

 

ACEIS: Angiotensin-Converting Enzyme Inhibitor; ARBS: Angiotensin Receptor Blocker; CCBS: Calcium 
Channel Blocker; HCTZ: Hydrochlorothiazide 
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3. Management of sever hypertension: (10):  

Should send to pediatric hospital for further investigation and management- Send to 
PICU and discuss with renal team. 

o Hypertensive urgency 

- If medically stable, consider short acting oral agents while investigating cause 

- Nifedipine 
- Commence 0.25ς0.5 mg/kg/day (max 20 mg) and titrate up as required to a maximum of 

3 mg/kg/day (max 120 mg) 

o Hypertensive emergency 

- Intravenous therapy; discuss with renal team and retrieval/ICU team 

- Aim to gradually reduce BP to the patient's estimated 95 centile 

- Decrease BP by 25% of the original value every 24 hours till target BP reached. Reduce 
rate of decrease if patient becomes symptomatic. 

Table 6. Antihypertensive drugs for management of severe hypertension in children 1ς17 years (10) 
 

Drug Dose Indications and Warnings 

Beta- and/or adrenergic blockers 

Esmolol 100-500 mcg/kg IV per minute (use 
constant infusion) 

- Use if life-threatening symptoms 

- May cause profound bradycardia 

- Avoid with asthma 

Labetalol 0.2ς1 mg/kg bolus (up to 40 mg/dose) 
or 0.25ς3 mg/kg IV per hour 

- Use if life-threatening symptoms 

- Avoid with asthma and overt heart failure 

- May cause bradycardia 

Direct vasodilators 
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Drug Dose Indications and Warnings 

Hydralazine 0.1ς0.2 mg/kg (up to 0.4 mg/kg) - Use if life-threatening symptoms 

- Administer with IV (every 4 hours if bolus) or 

intramuscularly 

- Causes tachycardia 

0.25 mg/kg (up to 25 mg) orally every 
6-8 hours 

       Use if less significant symptoms 

Sodium 
nitroprusside 

0.3 mcg/kg IV per minute (up to 10 
mcg/kg IV per minute) 

- Use if life-threatening symptoms 

- With renal failure or use > 72 hours, monitor 

cyanide levels or use with sodium thiosulfate 

Minoxidil 0.1ς0.2 mg/kg (up to 10 mg) orally 
every 8-12 hours 

- Use if less significant symptoms 

- May cause fluid retention 

Nitroglycerine 0.1-2 mcg/kg IV per minute - May cause methemoglobinemia 

- Limited efficacy in children 

Calcium channel blockers 

Nicardipine 30 mcg/kg (up to 2 mg) bolus or 0.5-4 
mcg/kg IV per minute 

- Use if life-threatening symptoms 

- May cause reflex tachycardia 

- Increases tacrolimus and cyclosporine levels 

Isradipine 0.05ς0.1 mg/kg (up to 5 mg) every 6-8 
hours 

- Use if less significant symptoms 

- Higher doses may cause blood pressure drop > 25% 

- With use of azole antifungal agents, may see 

exaggerated blood pressure drop 

Nifedipine 0.25 mg/kg/dose        May cause reflex tachycardia, unpredictable hypotension 

Central agonists 

Clonidine 2-5 mcg/kg (up to 10 mcg/kg) orally 
every 6-8 hours 

- Use if less significant symptoms 

- May cause drowsiness, dry mouth, and rebound 

hypertension 

Urapidil - 0.5-4 mg/kg IV per hour 

(initial dose) 

- 0.2-2 mg/kg IV per hour 

(maintenance dose) 

May cause nausea, palpitation, and sedation 

Dopamine receptor agonists 

Fenoldopam 0.2-0.5 mcg/kg IV per minute (up to 
0.8 mcg/kg per minute) 

- Use if less significant symptoms 

- Higher doses increase tachycardia without 

additional reductions in blood pressure 

Angiotensin-converting enzyme inhibitors 

Captopril 0.1-0.2 mg/kg/dose Avoid if suspected bilateral renal artery stenosis 

Enalaprilat 0.005-0.01 mg/kg/dose Avoid if suspected bilateral renal artery stenosis 

Loop diuretic 

Furosemide 0.5-5 mg/kg/dose - Use if volume hypertension 

- May cause hypokalemia 

Reference - Pediatrics 2017 Sep;140(3): doi:10.1542/peds.2017-1904, J Hypertens 2016 Oct;34(10):1887-920. 
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4. Hypertension-mediated organ damage (HMOD) 
 

Algorithm 2. Stepped care approach for management of arterial hypertension in 
Children and adolescents (7) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VIII. Patient and education 
Measure to prevent elevated and high blood pressure include: 
- Avoiding excess weight gain and maintaining an appropriate body mass 
- Maintaining regular physical activity of 60 minutes/day of moderate-to-vigorous 

activity 
- Restricting sedentary activity 
- Eating a healthy diet, including: 

o Consuming a Dietary Approaches to Stop Hypertension (DASH) diet that is high in 
fruits and vegetables, low-fat dairy, and whole grains and low in sugar and 
saturated fat 

o Avoiding foods high in sodium 
- Avoiding tobacco products 
- Establishing normal sleep habits. 
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CONGESTIVE HEART FAILURE IN CHILDREN 
YOURK Chanleaksmy; ENG Habsreng; NGETH Pises(8) 

I. Key facts 
Pediatric congestive heart failure or Pediatric Heart Failure (PHF) is a diverse etiology 
manifesting, a variety of clinical presentations that encompasses a diverse population of 
patients with congenital heart disease (CHD), cardiomyopathy, infectious and 
inflammatory diseases, oncologic processes, metabolic syndromes, renal failure, and 
malnutrition. (1) In all PHF syndromes, whether adult or pediatric, a unifying 
pathophysiologic mechanism is involved. Chronic or acute CHF progress death if left 
untreated. Indeed, pediatric congestive heart failure is most common reason presenting 
in children with heart disease. (2) 

II. Overview 
1. Definition (3,6) 

a. Pediatric Heart Failure (PHF) is the state that heart cannot deliver adequate blood to 
meet the metabolic needs of the body. In the early stage of PHF, the heart can 
compensate to maintain normal metabolic function. When the compensate 
mechanisms become ineffective, severe clinical manifestations present (3). According 
to European Society of Cardiology recommendations in 2021, PHF is not a discrete 
pathological diagnosis but rather a clinical syndrome characterized by a collection of 
symptoms (e.g., shortness of breath, ankle swelling, fatigue) and occasional comorbid 
signs (e.g., elevated jugular venous pressure, pulmonary crackles, peripheral edema). 
(6) PHF classified as Acute Heart Failure and Chronic Heart Failure are summary in Table 
1. (6) 

b. Acute HF 
IC ƛǎ ƭŀōŜƭŜŘ άŀŎǳǘŜέ ǿƘŜƴ ǎƛƎƴǎ ŀƴŘ ǎȅƳǇǘƻƳǎ ƻŦ Ƴŀƭ-perfusion and congestion, such 
as tachycardia, tachypnea, respiratory distress, and hypotension, appear suddenly 
(within minutes to hours), usually because of anatomical or functional changes in the 
heart. 

c. Chronic HF 
Chronic HF (CHF) is a progressive condition that may have both cardiac and noncardiac 
causes. Respiratory distress, pedal edema, exercise intolerance, and growth failure 
are symptoms indicative of underlying neurohormonal, circulatory, and molecular 
abnormalities. 

2. CHF is classified as HF with preserved ejection fraction (hfpef) or HF with reduced ejection 
fraction (hfref). Hfref, characterized by symptomatic HF with a dilated left ventricle (LV) 
and an LV ejection fraction (LVEF) <50%, is most often caused by LV systolic dysfunction. 
Symp-tomatic hfpef, which features normal or near-normal LV systolic function, is usually 
caused by severe LV diastolic dysfunction and is also known as diastolic HF. See table 1. 

3. Epidemiology 
The overall prevalence and incidence of pediatric heart failure is unknown, generally 
because of no acceptable universal classification apply to its many forms. The largest PHF 
burden comes from children born with congenital malformations. It has been estimated 
that 15% to 25% of children who have structural heart disease develop PHF. Although 
cardiomyopathy is relatively rare, approximately 40% who experience cardiomyopathy 
develop heart failure of such severity that it leads to transplantation or death.  

4. Etiology (2, 7) 
In children, cardiac failure is most often due to chds and cardiomyopathies. The cardiac 
and noncardiac causes of PHF are summarized in Table 2. At birth, HF is caused by fetal 
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Table 1. Classification and causes of heart failure in children 

Classification Examples 

According to the course of the disease 

- Acute HF 
- Chronic HF 

- Arrhythmia 
- Cardiomyopathies (dilated, hypertrophic, restrictive) 

According to the severity 

- Mild or compensated HF 
- Severe or decompensated HF 

- Atrial fibrillation or ventricular tachycardia 
- Acute myocardial infarction 
 

According to the function impaired 

- Systolic failure 
- Diastolic failure 

- Myocarditis, hypertension 
- Restrictive cardiomyopathy, cardiac tamponade 

According to the location of heart failure 

- Left-sided heart failure 
- Right-sided heart failure 
- Biventricular failure 

- Cardiomyopathies (dilated, hypertrophic, restrictive) 
- Acute respiratory distress syndrome, pulmonary embolism 
- Cardiomyopathies, Acute respiratory distress syndrome, 
pulmonary embolism (PE) 

 

According to the cardiac output 

- Low-output HF 
- High-output HF 

- Pressure overload, contractility problems, myocarditis 
- 3As (anemia, arrhythmia, arteriovenous malformation/vein 
of Galen malformation) 

 

According to the etiology 

- HF due to inherited disorders 
o Cardiomyopathy 

- HF due to congenital heart disease 
o Volume overload 
o Pressure overload 

 
o Complex CHD 
 

- HF due to acquired heart disease 
o Myocarditis 
o Toxic cardiomyopathy 
o Arrhythmogenic cardiomyopathy 
o Ischemic cardiomyopathy 
o Infiltrative cardiomyopathy 
o Acquired valvular disease 

 
o Dilated, hypertrophic, restrictive 

 
o Patent ductus arteriosus, ventricular septal defect 
o Critical aortic stenosis, severe pulmonary stenosis, 

coarctation of aorta 
o Unbalanced atrioventricular canal defects, hypoplastic  

left heart syndrome 
 

o Viral myocarditis, Kawasaki disease 
o Anthracyclines 
o Tachyarrhythmia induced cardiomyopathy 
o Coronary vasculitis, atherosclerotic disease 
o Iron overload cardiomyopathy 
o Rheumatic heart disease, infective endocarditis 

 
 
Cardiomyopathies or extracardiac conditions (such as sepsis, hypoglycaemia, and 
hypocalcaemia). In the 1st week after birth, chds with ductus-dependent systemic 
circulation (such as severe aortic stenosis/aortic coarctation and hypoplastic left heart 
syndrome), in which the closure of the ductus arteriosus causes severe reduction of end-
organ perfusion, are the main cause. In the 1stmonth of life, frequent causes of PHF are 
chds with left to right shunt (such as ventricular septal defects, patent ductus arteriosus, 
and aortopulmonary windows), in which pulmonary blood flow progressively increases 



 

Clinical Practice Guidelines for Pediatrics Part 2 

106 
 

with the fall of pulmonary resistance. Finally, HF in adolescence is rarely secondary to 
chds, but is more often related to cardiomyopathies or myocarditis. 

Table 2. Etiology of pediatric heart failure 

Type of diseases  Pathophisiology Examples 

 

 

 

 

 

Congenital heart 

diseases 

Left to right shunt (volume overload) - Ventricular septal defects 

- Complete atrioventricular 

canal defects 

- Patent ductus arteriosus 

- Aorto-pulmonary windows 

Valvular regurgitation (volume 

overload) 

- Mitral regurgitation 

- Aortic regurgitation 

Outflow tract obstruction (pressure 

overload) 

- Aortic stenosis 

- Tunnel type subaortic stenosis 

- Supravalvular aortic stenosis 

- Pulmonary stenosis 

- Pulmonary vein stenosis 

Coronary insufficiency (decreased O2 

supply to cardiomyocyte) 

- Coronary artery anomalies 

Cardiomyopathies 

(inherited or acquired) 

 

-Systolic dysfunction (low cardiac 

output) 

-Diastolic dysfunction (elevated 

pulmonary 

capillary pressure) 

- Dilated cardiomyopathy 

o Myocarditis 

o Barth syndrome 

o Carnitine deficency 

o Familial dilated 

cardiomyopathy 

o Neuromuscular disorder 

(i.e., Becker dystrophy/ 

duchenne dystrophy) 

- Hypertrophic cardiomyopathy 

o Pompe diseases 

o Noonan syndrome 

o Maternal diabetes 

o Mitochondrial diseases 

o Familial hypertrophic 

cardiomyopathy 

- Idiopathic restrictive 

cardiomyopathy 

Arrhythmias  Systolic dysfunction (low cardiac 

output) 

- Tachycardia induced 

cardiomyopathy 

o Atrio-ventricular node re-

entry tachycardia 

o Atrio-ventricular re-entry 

tachycardia 

- Ectopic atrial tachycardia 

- Congenital third degree atrio-

ventricular block 

Infection  Systolic dysfunction - Sepsis induced myocardial 

dysfunction 

High output state  Volume overload  - Thyrotoxicosis  
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III. Signs and Symptoms (3-4) 
Due to CHF have many causes, variety of clinical presentations depending on age of the 
patients and degree of heart failure. There is no single test for specific heart failure; the 
diagnosis is based on several clinical findings. The assessment of severity of PHF base on 
Modified Ross heart failure classification in children Table 3. 

IV. Diagnostic approach (7) 
The first step in diagnostic approach in patients with PHF is based on non-invasive clinical 
investigations. 

1. History  
- Infant: poor feeding of recent onset, tachypnea worse during feeding, poor weight 

gain and cold sweat on the forehead. 
- Older children: complaint of shortness of breath, especially with activities, easy 

fatigability, puffy eyelids, or swelling feet. 
2. Physical examination 

d. Compensatory sings 
o Tachycardia, gallop rhythm and weak and thread pulse are common 
o Cardiomegaly 
o Growth failure, sweating, and cold, wet skin 

e. Signs of left heart failure 
o Tachypnea with mild to severe chest retraction 
o Dyspnea with grunting (poor feeding in small infants) 
o Wheezing and Crackle 
o Orthopnea may be seen in older children 

f. Signs of right heart failure 
o Hepatomegaly 
o Puffy eyelids 
o Distend neck veins and ankle edema more common in big child and adult. 

 

Table 3.  Severity of pediatric heart failure based on Modified Ross Heart Failure       
                Classification in Children (5) 

Class I 
 

Asymptomatic 

Class II 
 

Mild tachypnea or diaphoresis with feeding in infants Dyspnea 
on exertion in older children 
 

Class III 
 

Marked tachypnea or diaphoresis with feeding in infants 
Marked dyspnea on exertion 
Prolonged feeding times with growth failure 
 

Class IV 
 

Symptoms such as tachypnea, retractions, grunting, or 
diaphoresis at rest 
 

 
3. Investigations 

- Chest X-ray: Cardiomegaly, increased pulmonary blood flow or pulmonary edema 
- Electrocardiography (ECG): not help to define CHF, sinus tachycardia 

 - Systemic arteriovenous fistula 

- -Severe anemia 
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- Echocardiography: The most useful, widely available and low cost  
o Confirm an enlargement of chamber  
o Confirm impaired left ventricular function 
o To determine the cause of CHF  
o Effusion (pericardial and pleural) 

- Laboratory: summary in Table 4. 
- Cardiac magnetic resonance: to look for complex chds and cardiomyopathy 
- Cardiac catheterization: Non-invasive diagnostic test indicated for evaluation of 

pressure gradients in patients with complex valve diseases and evaluation of 
hemodynamic parameters. 

- Endomyocardial biopsy: An invasive procedure performs only for the purpose of 
confirm the causes of PHF such as myocarditis. 

4. Differential diagnosis 
- Acute respiratory distress syndrome 
- Respiratory failure 
- Asthma 
- Cardiogenic Shock 
- Chronic Bronchitis 
- Pneumonia 
-  Pulmonary edema. 
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Table 4. Laboratory test in heart failure 

Test Rational 

Complete blood count  

 

-Useful to assess anemia, which may cause or aggravate heart 

failure. 

-Leukocytosis may result from stress or signal an underlying 

infection. 

Electrolytes  

 

-Hyponatremia reflects an expansion of extracellular fluid volume 

in the setting of a normal total body sodium. 

-Hypokalemia and hypochloremia can be the result of prolonged 

administration of diuretics. 

-Hyperkalemia can be the result of impaired renal perfusion and 

marked 

reductions in glomerular filtration rate or from intracellular 

potassium release due to impaired tissue perfusion. 

Renal function tests. -Elevated BUN and BUN/creatinine ratio are seen in 

decompensated heart failure. 

Liver function tests  

 

-Congestive hepatomegaly is often associated with impaired 

hepatic function, 

which is characterized by elevation of AST, ALT, LDH, and other 

liver enzymes. 

-Hyperbilirubinemia (both direct and indirect) is related to acute 

hepatic venous 

congestion and is common with severe right heart failure. 

-Elevated ALP, and prolongation of the PTT time can be seen. 

In children with long-standing heart failure and poor nutritional 

status, 

hypoalbuminemia results from hepatic synthesis impairment. 

Natriuretic peptides 

(NT-proBNP/BNP) 

 

-Natriuretic peptides levels correlate closely with the NYHA/Ross 

classification of heart failure and with ventricular filling 

pressures. 

CPK-MB, troponin I and T  -Useful if the clinical scenario is suggestive of an ischemic process 

or myocarditis 

Lactate  

 

-Elevated lactate is seen in patients with decompensated heart 

failure as a result of decreased tissue perfusion and/or decreased 

metabolism due to secondary liver dysfunction and can be a 

useful serologic marker for monitoring response to therapeutic 

interventions. 

Thyroid function tests -Both severe hyper or hypothyroidism can cause heart failure 

Arterial blood gas  

 

-Usually reveal mild hypoxemia in patients who have mild-to-

moderate heart failure. 

-Severe heart failure often leads to severe hypoxemia, or even 

hypoxia. 
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V. Complication/Prognosis 
- Renal failure: in chronic heart failure 
- Pump failure with cardiovascular collapse 
- Ventricular tachyarrhythmias or bardyarrhythmias 
- Death. 

VI. Treatment approach (2,4,5) 

The Therapeutic of PHF approach aims to: 
A. Eliminate the causes 
B. Control the symptoms and disease progression. 

1. Eliminate the causes 
When possible, the causes of HF must be corrected through different approaches: 
- Corrective treatment should be performed in chds. 
- Systemic diseases (such as sepsis) or electrolytic imbalance (such as hypocalcemia) 

must be carefully researched and treated. 
2. Control the symptoms and disease progression 

a. General measure 
- An infant seat or (half sitting position) is used to relieve respiratory distress. 
- Humidify O2 (40%-50%) supply, cyanotic chds is not much helpful. 
- Sedation with morphine sulfate 0.1-0.2mg/kg/dose IV, IM or SC if needed. 
- Daily weight-necessary for hospitalized patients: Infants, caloric intake 150 kcal/kg/d 
ǎƳŀƭƭ ŀƳƻǳƴǘ ŀƴŘ ŦǊŜǉǳŜƴǘǎ ƳŜŀƭǎ ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘΦ /ƘƛƭŘ ŀƴŘ ŀŘƻƭŜǎŎŜƴǘΩǎ ŎŀƭƻǊƛŎ 
intake 25-30 kcal/kg/d is reasonable.  

- Salt restriction in children(<0.5g/day) and avoid salty food. 
- Fluid restriction 2/3 maintenance (D5%1/3NS, D5%1/2NS depend on electrolyte). 
- Increased calorie intake. 
- In anemia patient-ǊŀƛǎŜ ƘŜƳŀǘƻŎǊƛǘ ǘƻ җор҈ ό{ŜŜ ōƭƻƻŘ ǘǊŀƴǎŦǳǎƛƻƴ ƴŀǘƛƻƴŀƭ ƎǳƛŘŜƭƛƴŜύΦ 
b. Medical treatment 

B1)- Medical therapy focuses on 3 mains goals: 
o Decrease of pulmonary wedge pressure 
o Increase of cardiac output and the improvement of end organ perfusion 
o Delay of disease progression. 
B2)- Drugs Therapy (Summary Table 5) 
o There are 3 major classes of drugs are used in the treatment of CHF in children:  

- Inotropic agents 

- Diuretics (Preload reduction) agents 

- Afterload reduction agents.  
o And other drugs: Sympathetic inhibitions. 

- Diuretics Agents (preload reduction)  
ω Furosemide 1-2mg/kg/dose PO, IV, IM divided in bid or tid AND/OR 
ω Spironolactone 1-3mg/kg/day PO divided in bid or tid OR  
ω Hydrochlorothiazide 2-4mg/kg/day PO divided in bid or tid 

-Hypocapnia occurs in the early stages of pulmonary edema 

because of V/Q mismatch, progressing to hypercapnia and 

respiratory acidosis, related to decreased vital capacity and poor 

ventilation. 

ALT= alanine aminotransferase; AST= aspartate aminotransferase; BNP= B-type natriuretic peptide;  

BUN= blood urea nitrogen; CPK-MB= creatine phosphokinase; LDH= lactic dehydrogenase; NT-pro 

BNP= N-terminal proBNP; PTT= prothrombin time; V/Q Z ventilation/perfusion. 
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- Afterload reduction: 
ω Captopril 0.5-6mg/kg/day PO divided in qd to qid (for infant) and 

12.5mg/dose (for Children) OR 
ω Enalapril 0.1mg/kg/dose qd or bid OR 
ω Hydralazine 0.1-0.2mg/kg/dose IV q4-6h or 0.75-3mg/kg/day PO bid to qid 

OR 
ω Nitroprusside 0.5-8µg/kg/min IV Infusion OR 
ω Metoprolol 0.1-0.9mg/kg/dose PO bid 

- Inotropic agents: 
ω Epinephrine 0.1-1µg/kg/min IV infusion OR 
ω Dobutamine 2-20µg/kg/min IV Infusion OR 
ω Dopamine 5-10µg/kg/min IV Infusion OR 
ω Milrinone 0.25-1µg/kg/min IV Infusion. 
ω Digoxin dose. 

 
       Age Total Digitalizing Dose 

(TDD)* (µg/kg) 
Maintenance Dose** 
µg/kg/day 

Premature 
Newborn 
      <2yr 
      >2yr 

                20 
                30 
                40-50 
                30-40 

       5 
       8 
      10-12 
      8-10 
 

* TDD: divided in 3 doses, 50% first dose then 25% in subsequence 8hours 
      ** Maintenance Dose: 25% of TDD divided in 2 

doses/day in <10yr and 1 dose/day in >10yr. 
 

  
 

a. Device therapy 

Medical therapy has improved the survival and quality of life of children with HF; some 
patients may need device therapy: There are 2 devices: implantable cardioverter 
defibrillator (ICD) and cardiac resynchronization therapy (CRT). 

b. Heart transplantation 
Heart transplantation is an accepted treatment for patients with refractory HF. 

VII. Prevention and Education 
- Patient education is the most important. It is necessary to take regular medications to 

help prevent recurrence heart failure. 
 
 

- Counsel and educate patients with heart failure following the cause, such as dietary 
factors or medication noncompliance with regard to the importance of proper diet. 
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STRUCTURAL CONGENITAL HEART DISEASE IN CHILDREN 
OUNG Savly, HAV Ratneary, NGUON Yaneth, IV Malene, TEK Lyvannara 

 

I. Key facts 
Congenital heart disease (CHD) is the most common birth defect, with an estimated 
incidence of 8ς12 per 1,000 live births. CHD accounts for 28ς50% of mortality from 
congenital anomalies. Advances in fetal echocardiography, neonatal screening, and 
surgical/interventional techniques have increased survival rates; >85% of CHD patients 

Table 5.  Drugs used in pediatric heart failure 

Drugs Routes of 

administration 

Doses 

Furosemide Oral 1-2 mg/kg q6-q12h 

Furosemide Intermittent IV bolus 0.5-2 mg/kg q6-q12h 

Furosemide Continuous infusion 0.1-0.4 mg/kg/h 

Captopril Oral 0.3-2 mg/kg q8h 

Enalapril Oral 0.05-0.25 mg/kg q12h 

Losartan Oral 0.5-1.5 mg/kg/d 

Carvedilol Oral 0.05 mg/kg/d q12h 

Metoprolol Oral  0.25 mg/kg/d q12h 

Spironolactone Oral 0.5-1.5 mg/kg q12h 

Nitroglycerin Continuous infusion 0.5-10 µg/kg/min 

Nitroprusside  Continuous infusion 0.5-4 µg/kg/min 

Hydralazine Intermittent bolus 0.1-0.2 mg/kg q4-6h 

Hydralazine  Oral 0.3-1 mg/kg/d q8-12h 

Digoxin Oral 5-10 µg/kg/d 

Dobutamine Continuous infusion 2.5-10 µg/kg/min   

Epinephrine Continuous infusion 0.01-0.1 µg/kg/min   

Epinephrine  Intermittent bolus 0.01 µg/kg   

Milrinone Continuous infusion 0.5-1 µg/kg/min   

Levosimendan Continuous infusion 0.05-0.2 µg/kg/min   

https://doi.org/10.3345/cep.2023.00528
http://dx.doi.org/10.1016/j.pedneo.2017.01.001
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now survive into adulthood. Structural chds range from simple lesions (e.g., small vsds) to 
complex defects requiring staged surgical palliation (e.g., HLHS). Early detection and 
multidisciplinary management are critical for optimal outcomes. 

II. Overview 
1. Definition 

Structural congenital heart disease refers to malformations of cardiac chambers, septa, 
valves, or great vessels present at birth, resulting from abnormal cardiogenesis during the 
3rdς8th week of gestation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Etiology 
- Genetic: Chromosomal abnormalities (Trisomy 21, 18, 13, Turner syndrome), 

microdeletions (22q11.2), single gene mutations. 
- Environmental: Maternal infections (rubella, CMV), teratogens (alcohol, retinoic acid, 

lithium), uncontrolled diabetes. 
- Multifactorial: Combination of genetic predisposition and environmental factors. 
- Unknown: Many isolated lesions have unknown etiology. 

 
3. Risk Factors 
- Positive family history of CHD. 
- Maternal conditions: diabetes mellitus, phenylketonuria, connective tissue disease. 
- Exposure to teratogens during pregnancy. 
- Assisted reproductive technology pregnancies. 
- Preterm birth, low birth weight. 

4. Pathophysiology 
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Hemodynamic consequences depend on lesion type, shunt direction, and presence of 
obstruction/regurgitation. 
a. Acyanotic Lesions with Left-to-Right Shunt 
Acyanotic congenital heart defects with left-to-right shunting are characterized by the 
abnormal flow of oxygenated blood from the systemic or left heart circulation into the 
right heart or pulmonary arterial system. The magnitude of the shunt is determined by 
defect size and the relative resistances of the systemic and pulmonary circulations. Small 
defects typically produce minimal hemodynamic effect and remain asymptomatic, 
whereas large defects result in significant pulmonary overcirculation, left heart volume 
overload, and, if untreated, may lead to congestive heart failure and progressive 
pulmonary vascular disease. Common defects 
include Ventricular Septal Defect (VSD), Atrial 
Septal Defect (ASD), and Patent Ductus 
Arteriosus (PDA). Chronic exposure of the 
pulmonary vasculature to increased flow may 
induce vascular remodeling and elevated 
pulmonary pressures, eventually leading to 
shunt reversal (Eisenmenger physiology).  
b. Cyanotic Lesions with Right-to-Left Shunt 
Cyanotic congenital heart defects with right-to-
left shunting permit deoxygenated blood from the systemic venous or right heart 
circulation to bypass the pulmonary circulation and enter the systemic arterial circulation, 
resulting in systemic hypoxemia and cyanosis. The common cyanotic right-to-left shunt 
lesions include Tetralogy of Fallot, tricuspid atresia and pulmonary atresia with VSD. The 
magnitude of the shunt is determined by the relative resistances of the pulmonary and 
systemic circulations, the presence of anatomical obstructions, and the size and location 
of the defect. Chronic hypoxemia stimulates compensatory mechanisms including 
increased cardiac output and erythropoiesis, leading to secondary polycythemia. 
c. Obstructive Lesions 
Obstructive congenital heart defects 
are characterized by anatomic 
impediments to blood flow within the 
heart or great vessels, resulting in 
pressure overload of the proximal 
cardiac chamber and altered systemic 
or pulmonary circulation. Common 
lesions include aortic stenosis, 
pulmonary stenosis, coarctation of the 
aorta, and sub or supravalvular obstructions. The degree of obstruction determines the 
severity of ventricular hypertrophy, diastolic dysfunction, and potential heart failure. 
Chronic pressure overload may also lead to vascular remodeling, abnormal perfusion, and 
neurohormonal activation.  
d. Complex Lesions 
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Complex congenital heart lesions, such as single ventricle physiology and heterotaxy 
syndromes, are characterized by mixed systemic and pulmonary blood flow, chronic 
volume and/or pressure overload, cyanosis, and progressive ventricular remodeling, 
leading to heart failure, arrhythmias, and end-organ 
complications. 

5. Classification  
Congenital heart disease (CHD) is classified using 
both anatomic and physiologic systems. The 
anatomic classification groups defects by structural 
complexity-simple, moderate, or great complexity, 
providing a framework for understanding disease severity and the need for specialized 
ŎŀǊŜΦ ¢ƘŜ ǇƘȅǎƛƻƭƻƎƛŎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŎƻƳǇƭŜƳŜƴǘǎ ǘƘƛǎ ōȅ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎǳǊǊŜƴǘ 
functional status, including cyanosis, ventricular function, pulmonary hypertension, 
arrhythmias, and heart failure symptoms. Together, these approaches offer a 
comprehensive basis for risk stratification, follow-up, and management. Ultimately, this 
classification improves communication among healthcare providers, facilitates research, 
and enhances patient outcomes.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

III. Signs and symptoms 
1. Neonates 
- Cyanosis unresponsive to oxygen (suggestive of cyanotic CHD). 
- Shock or collapse after ductal closure in duct-dependent systemic flow lesions (HLHS, 

COA). 
- Severe respiratory distress. 

2. Infants 
- Poor feeding, diaphoresis during feeds, failure to thrive. 
- Recurrent chest infections. 

3. Older Children 
- Exercise intolerance, easy fatigability. 
- Syncope (especially exertional or arrhythmia-related). 
- Palpitations. 

IV. Diagnostic evaluation 

CHD

Acyanotic

L-R 
shunt/Increased 

PBF

ASD

VSD

PDA

AVSD

Outflow 
obstruction

AS

PS

CoA

Cyanotic

Decreased PBF

TOF

Tricuspid 
atresia

Mixed Blood 
Flow

TGA

TAPVR

Truncus 

HLHS
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1. Laboratory Tests 
- CBC: anemia/polycythemia. 
- BNP/NT-probnp: assess heart failure severity. 
- Arterial blood gases: hypoxemia, metabolic acidosis. 

2. Imaging 
- Chest X-ray: cardiomegaly, pulmonary vascular markings 
- ECG: chamber enlargement, conduction disturbances 
- Echocardiography: primary diagnostic tool for anatomy, function, and Doppler 

hemodynamics 
- Cardiac MRI/CT: evaluation of complex anatomy or surgical planning 
- Cardiac catheterization: diagnostic and interventional purposes 

3. Differential diagnosis 
- Persistent pulmonary hypertension of the newborn 
- Respiratory causes of cyanosis 
- Sepsis, metabolic disorders. 

V. Complications / prognosis 
- Heart failure 
- Pulmonary arterial hypertension and Eisenmenger syndrome 
- Arrhythmias: atrial flutter, ventricular tachycardia 
- Endocarditis 
- Stroke 
- Prognosis depends on lesion complexity, timing of intervention, comorbidities, and 

access to lifelong follow-up 

VI. Treatment  
- Medical Therapy: diuretics, ACE inhibitors, beta-blockers, prostaglandin E1 for ductal 

patency 
- Interventional Cardiology: device closures, balloon valvuloplasty, stenting. 
- Surgical Repair / Palliation: timing based on anatomy, physiology, and patient stability 
- Multidisciplinary Follow-up: growth monitoring, neurodevelopmental support, 

arrhythmia surveillance 
 

VII. Management for individual common congenital heart defects 
1. Atrial Septal Defects (ASD):  

An ASD with a left-to-right shunt associated with evidence of right ventricular volume 
overload (class I). Indications for ASD closure remain the same irrespective of the 
method of closure. [Figure 3] 

2. Isolated Ventricular Septal Defect (VSD): 
- In patients with VSD, left ventricular volume overload occurs when shunt size leads to 

significant left-to-right flow, resulting in LV dilation and potential heart failure.  
- Aortic valve cusp prolapse may develop, particularly in perimembranous vsds, and can 

lead to aortic regurgitation. Surgical closure can be performed with low operative 
mortality (1-2%) and good long-term results. 

- Transcatheter closure has become an alternative, particularly in residual vsds, in vsds 
that are poorly accessible for surgical closure, and in muscular vsds that are located 
centrally in the interventricular septum. In perimembranous VSD, it has been shown to 
be feasible. Whether the risk of complete AV block and entrapment of TV tissue leading 
to TR, or the risk of AR that has been observed in children, is relevant in adults under- 
going interventional closure of a perimembranous VSD remains to be seen. [Figure 4] 

3. Patent Ductus Arteriosus (PDA):  
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- For small, hemodynamically insignificant pdas with normal LV size and no pulmonary 
hypertension generally require only follow-up.  

- Moderate pdas causing LV volume overload or mild symptoms should be closed, 
preferably before school age, to prevent progressive dilation.  

- Large pdas causing heart failure or significant LV overload require early closure in infancy.  
- Closure is also indicated at any age if complications such as endocarditis, progressive 

pulmonary hypertension, or left heart enlargement occur.[Figure 5] 
4. Native Coarctation of the Aorta (coa) 
- For coa ǿƛǘƘ ŀ ƎǊŀŘƛŜƴǘ җнл mmhg, hypertension, or symptoms requires intervention.  
- Surgical repair is preferred in neonates and young children, while balloon angioplasty ± 

stenting is an option in older children or adults.  
- Antihypertensive therapy may be used before or after intervention.  
- Lifelong follow-up is essential to monitor blood pressure, re-coarctation, and aneurysm 

formation. [Figure 6] 
5. Right Ventricular Outflow Tract Obstruction (RVOTO)  
- Catheter-based balloon valvotomy is recommended for patients with non-dysplastic 

valvular PS and with peripheral PS (often with stent implantation). 
- Surgery is recommended for patients with subinfundibular or infundibular PS and 

hypoplastic pulmonary annulus, with dysplastic pulmonary valves, and for patients with 
associated lesions which need a surgical approach, such as severe pulmonary 
regurgitation (PR) or severe TR.  

- Peripheral PS can rarely be addressed with surgery. Both surgical and catheter 
interventions should only be performed in centres specialized in CHD.  

- In patients with subvalvular, valvular, and supravalvular PS, a markedly dilated 
pulmonary trunk may be present. Rupture is extremely rare in these low-pressure, highly 
elastic vessels and these pulmonary aneurysms generally do not require intervention. 
[Figure 7] 

6. Complete Transposition of the Great Arteries (TGA) 
- Neonates with D-TGA require urgent prostaglandin E1 if oxygen saturation is low, and 

atrial septostomy may be needed to improve mixing.  
- The definitive repair is the arterial switch operation, ideally within the first 2ς3 weeks of 

life.  
- Lifelong follow-up is essential to monitor coronary patency, ventricular function, and 

arrhythmias. [Figure 8] 
 

VIII. Follow-Up and Transition to Adult CHD Care 
Structured follow-up according to lesion complexity: 

 

Lesion Complexity Recommended Follow-up Interval 

Simple  Every 2-5 years 

Moderate Every 1-2 years 

Complex At least annually, preferably in a tertiary CHD center  

 
 
 

IX. Prevention and education 
- Pre-pregnancy genetic counseling for at-risk couples. 
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- Maternal vaccination (e.g., rubella). 
- Avoidance of teratogens and optimal control of maternal comorbidities. 
- Universal newborn pulse oximetry screening. 
- Education for caregivers on warning signs (cyanosis, tachypnea, feeding difficulty). 

X. Newborn Screening for Critical Congenital Heart Disease 
Newborn Critical Congenital Heart Disease (CCHD) screening using pulse oximetry plays an 
ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ǘƘŜ ǘƛƳŜƭȅ ƛŘŜƴǘƛŬŎŀǘƛƻƴ ƻŦ ŎƘƛƭŘǊŜƴ ǿƛǘƘ //I5Σ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ƻǘƘŜǊ 
screening modalities such as prenatal ultrasonography, physical examinations, and genetic 
testing in high-risk cases. The implementation of CCHD screening using pulse oximetry has been 
a landmark success in public health. The CCHD screening has proven to decrease infant 
mortality, to be cost-ŜũŜŎǘƛǾŜΣ ŀƴŘ ǘƻ ǎŀǾŜ ǊŜǎƻǳǊŎŜǎΦ IƻǿŜǾer, several opportunities remain to 
ƛƳǇǊƻǾŜ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀƴŘ ŜũŜŎǘƛǾŜƴŜǎǎ ƻŦ //I5 ǎŎǊŜŜƴƛƴƎΦ  
 

Figure1. Newborn Screening for Critical Congenital Heart Disease 
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Table 1. Classification of Congenital Heart Disease complexity 
 

MILD MODERATE  
(Repaired or unrepaired where not 
specified; alphabetical order) 

SEVERE 
(Repaired or unrepaired where not 
ǎǇŜŎƛŬŜŘΤ ŀƭǇƘŀōŜǘƛŎŀƭ ƻǊŘŜǊύ 

- Isolated congenital 
aortic valve disease 
and bicuspid aortic 
disease 

- Anomalous pulmonary venous 
connection (partial or total) 

- Any CHD (repaired or 
unrepaired) associated with 
pulmonary vascular disease 
(including Eisenmenger 
syndrome) 

- Isolated congenital 
mitral valve disease 
(except parachute 
valve, cleft leaflet) 

- Anomalous coronary artery 
arising from the PA 

- Any cyanotic CHD (unoperated 

- Mild isolated 
pulmonary stenosis 
(infundibular, valvular, 
supravalvular) 

- Anomalous coronary artery 
arising from the opposite sinus 

- Double-outlet ventricle 

- Isolated small ASD, 
VSD, or PDA 

- Aortic stenosis - subvalvular or 
supravalvular 

- Fontan circulation 

- Repaired secundum 
ASD, sinus venosus 
defect, VSD, or PDA 
without residuae or 
sequellae, such as 
chamber 
enlargement, 
ventricular 
dysfunction 

- AVSD, partial or complete, 
including primum ASD 
(excluding pulmonary vascular 
disease) 

-  Interrupted aortic arch 

 - ASD secundum, moderate or 
large unrepaired (excluding 
pulmonary vascular disease) 

- Pulmonary atresia (all forms) 

- Coarctation of the aorta - Transposition of the great 
arteries (except for patients with 
arterial switch operation) 

- Double chambered right 
ventricle 

- Univentricular heart (including 
double inlet left/right ventricle, 
tricuspid/mitral atresia, 
hypoplastic left heart syndrome, 
any other anatomic abnormality 
with a functionally single 
ventricle) 

- Ebstein anomaly - Truncus arteriosus 

- Marfan syndrome and related 
HTAD, Turner Syndrome 

- Other complex abnormalities of 
AV and ventriculoarterial 
connection (i.e. Crisscross heart, 
heterotaxy syndromes, 
ventricular inversion). 

- PDA, moderate or large 
unrepaired (excluding 
pulmonary vascular disease) 

 

- Peripheral pulmonary stenosis 
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MILD MODERATE  
(Repaired or unrepaired where not 
specified; alphabetical order) 

SEVERE 
(Repaired or unrepaired where not 
ǎǇŜŎƛŬŜŘΤ ŀƭǇƘŀōŜǘƛŎŀƭ ƻǊŘŜǊύ 

- Pulmonary stenosis 
(infundibular, valvular, 
supravalvular), moderate or 
severe 

- Sinus of Valsalva 
ŀƴŜǳǊȅǎƳκŬǎǘǳƭŀ 

- Sinus venosus defect 

- Tetralogy of Fallot À repaired 

- Transposition of the great 
arteries after arterial switch 
operation 

- VSD with associated 
abnormalities (excluding 
pulmonary vascular disease) 
and/or moderate or greater 
shunt. 

 
Figure 2. Diagnostic Pathway for Suspected Congenital Heart Disease in Neonates  

 

 
 

Figure 3. Management of Atrial Septal Defect. 
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Figure 4. Management of Ventricular Septal Defect 
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Figure 5. Management of Patent Ductus Arteriosus 

 
 

× Abbreviation 
ASD = atrial septal defect; AV = atrioventricular; AVSD = atrioventricular septal defect; CHD = congenital heart 
disease; HTAD = heritable thoracic aortic disease; LV = left ventricle/ventricular; PA = pulmonary artery; PAP = 
pulmonary artery pressure; PDA = patent ductus arteriosus; VSD = ventricular septal defect. 
 

 
 
 

 
 
 
Figure 6. Management of Coarctation of Aorta 
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Figure 7:  Management of Right Ventricular Outflow Tract Obstruction 

 
 
Figure 8. Management of Transposition of the Great Arteries 
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VALVULAR HEART DISEASES IN CHILDREN 
OUNG Savly, HAV Ratneary, NGUON Yaneth, IV Malene, TEK Lyvannara 

I. Key Facts 
Valvular heart disease (VHD) in children is primarily rheumatic in origin in low- and middle-
income countries, while congenital valvular defects are more prevalent in high-income 
regions. Rheumatic heart disease (RHD) affects nearly 39 million individuals worldwide, 
causing over 300,000 deaths annually, predominantly among young populations in Asia-
Pacific and Africa. The mitral valve is most commonly affected (~75%), followed by the 
aortic valve (~25%), whereas tricuspid and pulmonary valve involvement is rare. 
Childhood progression is often gradual, but significant morbidity typically emerges in 
adolescence and early adulthood.  

II. Overview 
1. Definition 

Structural or functional abnormality of heart valves causing stenosis, regurgitation, or 
mixed lesions, leading to impaired hemodynamics, ventricular remodeling, and eventual 
heart failure. 

2. Etiology 
a. Congenital 
- Congenital causes dominate in children from high-income countries; left-sided valves 

(mitral, aortic) are most commonly affected. 
- Isolated valvular malformations (bicuspid aortic valve, parachute mitral valve, 

dysplastic valves) 
- Associated with other chds (VSD, TOF, truncus arteriosus) 
b. Acquired 
- Acquired causes include rheumatic fever and infective endocarditis; prevalence is 

higher in low/middle income countries 
- Rheumatic heart disease 
- Infective endocarditis 
- Post-surgical or post-interventional changes 
c. Genetic / Connective Tissue Disorders 

Genetic / connective tissue disorders (Marfan, Loeys-Dietz, Ehlers-Danlos) are 
important for progressive valvular regurgitation and multivalvular involvement. 

3. Risk Factors 
- History of congenital valvular disease 
- Maternal rubella, diabetes, lupus, teratogenic drugs 
- Recurrent streptococcal pharyngitis (RHD risk) 
- Socioeconomic factors affecting access to healthcare. 

4. Pathophysiology 
In children, valvular heart disease causes either pressure overload (stenosis) or volume 
overload (regurgitation), leading to adaptive ventricular remodeling. The pressure 
overload induces concentric hypertrophy, while volume overload causes eccentric 
hypertrophy with chamber dilation.  
Initially, these adaptations preserve cardiac output, but chronic or severe lesions 
eventually result in ventricular dysfunction, heart failure, and arrhythmias.  
Moreover, the left and right-sided valves differ in hemodynamic impact, but the 
underlying principle of maladaptive remodeling applies to all. 
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III. Signs and Symptoms 
Many children with valvular heart disease are asymptomatic, particularly in mild cases. 
Careful assessment of murmur characteristics, pulse abnormalities, and ventricular 
impulse is crucial for early detection. Serial clinical evaluation, combined with 
echocardiography, guides the timing of intervention. The presence of chamber 
enlargement, exercise intolerance, or heart failure signs indicates moderate-to-severe 
disease requiring closer monitoring or treatment. 
 
 
 

 


















































































































































































































































































































































