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To discuss the clinical features and 
emergency management of  some unique 
pediatric endocrine emergencies (non DKA)



10-day-old previously healthy boy with 
vomiting

Vomiting is described as forceful – 5 
episodes today, 3 episodes yesterday

He has decreased activity, poor feeding; 
breathing without retractions; and color is 
normal. 



Vital signs:
HR 135, RR 45, BP 80/60, T  37.7°C,  Wt. 2.6 kg, Sat 

100% RA

A: Patent, no stridor
B: Good air exchange, no retractions
C: Warm and pink, skin turgor slightly 

diminished, capillary refill time brisk
D: Awake, subdued
E: No signs of trauma, no rash



Head: Fontanel flat, eyes not sunken, oral 
mucosa moist

Neck: Supple

Lungs: Clear

Abdomen: Soft, non-distended, bowel sounds 
active, nontender, no olive palpated

Neuro: Awake, decreased activity, moves all 
extremities well



What is your general impression of this patient?

• Stable
• Respiratory Distress
• Respiratory Failure
• Shock
• Primary CNS Dysfunction
• Cardiopulmonary Failure/Arrest



CNS/metabolic dysfunction
 Abnormal appearance with normal work of 

breathing and circulation
Vomiting has a fairly extensive differential 

diagnosis.

What are your initial management priorities?



Place on cardiorespiratory monitor.

Obtain vascular access.

Begin fluid resuscitation @ 10 mL/kg.

Rapid bedside glucose check

Obtain blood to send for laboratory 
evaluation.

Consider obtaining ECG, CXR, abdominal 
series, CT scan of head, and performing 
sepsis evaluation.



Laboratory: Na 128, K 6.9, Cl 98, sodium 
bicarbonate 18, glucose 45

Radiology: Normal abdominal series

Is an ultrasound necessary?

Are the electrolytes consistent with the 
diagnosis of pyloric stenosis?



Typical pyloric stenosis chemistry:
 Low Na, K, Cl, 
 Bicarbonate high

Case labs: Na 128, K 6.9, Cl 98, bicarbonate 
18, glucose 45

High K inconsistent with pyloric stenosis

Labs classic for adrenal insufficiency



Urine Na 50 (high), indicating inappropriate 
salt wasting

EKG: Sinus rhythm, tall T-waves

Clot tubes drawn to hold for special 
endocrine studies

Correct hypoglycemia.

Administer IV corticosteroids.



Adrenal insufficiency may be:
 Primary (adrenal gland pathology)
 Secondary (ACTH deficiency)

Lack of cortisol

Mineralocorticoids lacking in some cases of 
primary adrenal insufficiency

Congenital adrenal hyperplasia (CAH) is the 
predominant cause in infants.



1 in 10,000 live births
 21-hydroxylase deficiency most common type

Males: Normal genitalia. Scrotum might be 
hyperpigmented due to ACTH. Cases are 
often occult and present with adrenal crisis.

Females: Virilized ambiguous genitalia. 
Diagnosis is usually made in the nursery.



Hypovolemia (usually vomiting) associated 
with hyperkalemia, and sometimes 
hyponatremia and/or hypoglycemia



Primary adrenal insufficiency:
– Low Na, high K, hypoglycemia, acidosis
– If low serum Na, a high urine Na indicates 

inappropriate salt wasting (SIADH, adrenal 
insufficiency, Na-losing nephropathy, Na-wasting 
drugs).





Secondary adrenal insufficiency:
Na and K are normal (aldosterone production 

unaffected).
Hypoglycemia may be the main abnormality. 



 If adrenal insufficiency is suspected, a serum 
sample for cortisol and ACTH should be 
drawn prior to glucocorticoid therapy for 
diagnostic purposes.

 If CAH is suspected, serum 17-
hydroxyprogesterone concentration should 
also be measured. 



Pyloric stenosis

Sepsis, urinary tract infection, meningitis

Congestive heart failure

Metabolic disorders

Child abuse, shaken infant syndrome



 In older children, adrenal insufficiency is less 
specific.

Mononucleosis

Anorexia nervosa

Abdominal or GI conditions

Central nervous system tumors, infection



Fluid resuscitation: NS 20 mL/kg

Correct hypoglycemia: 0.5 gm/kg

Glucocorticoids: Hydrocortisone IV or IM 50 
mg (<4 yrs.), 100 mg (>4 yrs.) 

Hyperkalemia: Bicarbonate, insulin+glucose, 
Kayexalate, albuterol, IV calcium for 
dysrhythmias



14-day-old girl presents with lethargy and 
vomiting

Baby does not want to drink formula

She is “sleepy”, tachypneic and color is pale.



Vital signs:
HR 170, RR 40, BP 80/40, O2 sat 100% RA

A:     Patent

B: Good air exchange, no retractions

C: Warm and pale, skin turgor slightly 
diminished, capillary refill time delayed,    
mucus membranes sticky 

D: Lethargic, poorly responsive

E: No signs of trauma, no rash



Rapid beside glucose is 20 mg%.

What is your general impression of this patient?



Shock (compensated) and CNS/metabolic 
dysfunction
Vomiting, moderate dehydration
Hypoglycemia

What are your initial management priorities?



Place patient on cardiorespiratory monitor.

Obtain IV access.

Send blood for laboratory studies.

Administer 2 mL/kg D25W IVP.

Begin fluid resuscitation 20 mL/kg NS.



Blood gas, electrolytes, glucose, lactate, 
ammonia, UA (ketonuria) and CBC - may 
provide the first clue to the diagnosis.

 If an inborn error of metabolism is 
suspected, draw and freeze blood and urine 
samples for special studies before treatment 
is initiated.



M Methanol

U Uremia

D DKA, diarrhea

P Phenformin, paraldehyde, propylene glycol

I Iron, INH, inborn errors of metabolism

L Lactic acidosis

E Ethanol, ethylene glycol

S Salicylates, starvation ketosis



HC03 - loss with relative / absolute increase Cl-

Renal tubular acidosis

Dilutional acidosis  - ex NS bolus

GI HCO3- loss - fistulas, hyponatremic dehyd

Meds - acetazolamide, cholestyramine, 
sulfamylon



W/U Serum - lytes, S-osm, NH4, lactate, ABG

Urine - PH, Gl, protein, FeCL

Rx Fluid resuscitation PRN

Rx of specific Dx - ex insulin for DKA

Consider NaHCO3 - HCO3- < 15, PH < 7.2
HCO3- deficit = Base deficit(meq/L) x Wt. (kg) x 0.3

Complications - Na+ S-osm,   K+, Ca++ ,     

metabolic alkalosis, intracellular / CNS acidosis   



Neonatal catastrophe 
Few day post birth ( post protein intake )

Sz, AMS, hypotonia, shock

Recurrent coma 
( in child with psychomotor retardation) 

Rapid deterioration with minor illness

Progressive neurologic deterioration



Na 135, K 3.4, Cl 98, bicarbonate 20

Glucose: 20 mg/dL

Frozen clot tubes drawn and held in lab for 
special studies 

Urine ketones: Negative

Repeat bedside glucose after IV glucose 
infusion: 95 mg%



Suspect fatty acid oxidation disorder based 
on nonketotic hypoglycemia (most 
hypoglycemia is ketotic) 

Consult metabolic/genetic expert.

Expert to assist in ordering special studies 
from previously drawn frozen blood ordered.

Avoid catabolic state.



2-year-old girl admitted to PICU for bacterial 
meningitis 2 days ago, was just transferred to 
floor this morning.

Nurses call “code blue” because of 
suspected apnea or seizure. 

She is obtunded, has no retractions, and skin 
color is normal.



PAT:
 Abnormal appearance, normal breathing, normal 

circulation

Vital signs:
 HR 90, RR 40, BP 105/80, T 37.8°C, Wt. 12 kg, O2 sat 

100% RA

 A: Airway: Good
 B: Breathing: Good air exchange, no retractions
 C: Circulation: Brisk capillary refill
 D: Disability: Lethargic, arousable
 E: No signs of trauma, no rash



What is your general impression of this patient?



CNS/metabolic dysfunction
– Abnormal appearance and normal work of 

breathing and circulation to the skin
– Drowsiness, probably postictal state 
– CNS versus electrolyte etiology

What are your initial management priorities? 



Na 119, K 3.8, Cl 96, Bicarbonate 25

BUN 7, Creatinine 0.4

Urine sodium 45

Brain CT scan optional

What is your Diagnosis?



Hyponatremia and low serum osmolality

Occurs in absence of dehydration or 
volume depletion

Urine sodium and osmolarity 
inappropriately elevated

Occurs with CNS disorders such as 
meningitis or encephalitis, cerebral 
hemorrhage, head trauma, or following 
neurosurgical procedures 



Hyponatremia in the absence of dehydration

Asymptomatic unless Na <120 mEq/L

Below this level, symptoms may include: 
Anorexia, nausea, vomiting, lethargy, 
irritability, or confusion.

With severe hyponatremia, seizures or coma 
may occur. 



Serum sodium <130 mEq/L

Urine osmolality >100 mOsm/L

Urine Na >18–20 mEq/L

BUN typically normal or low



Hyponatremic dehydration

Adrenal insufficiency

Diuretic use

Nephropathy

Congestive heart failure

Cerebral salt-wasting syndrome



Mild or no symptoms: Fluid restriction

Severe symptoms (extreme lethargy, coma or 
seizures): IV 3% saline 
 12 mL/kg of 3% saline increases serum Na by 10 

mEq/L. Infuse volume is required to achieve a 
serum Na of 125 mEq/L over one-hour period.
 Serial rapid bedside Na measurements to monitor 

status
 Risk of central pontine myelinolysis



TBW TBNa+ DDx
nl       nl Pseudo - hyperprotinemia / lipid

Hyperglycemia, Mannitol
>   Edema - CHF, nephrosis, ARF
< GI - vomiting, diarrhea

3rd space - ascites, ileus, burns
Mineralocorticoid defic. - ex CAH

nl SIADH, H20 intoxication



W/U PE - assess volume status

Serum - electrolytes, LFT’s, SOsm

Urine - UA, SG, Na+, Cr, UOsm

Rx Severe Sx – 3%NS - 10-12 ml/kg over 1 hr

TBW - fluid resus, maint + deficit

TBW - fluid restrict, ?diuretics ex CHF



Loss of  TBNa+  > TBW

GI  - vomiting, diarrhea

Renal - RTA, interstitial defects, diuretics

Third spacing - burns, ileus

Mineralocorticoid deficiency - ex CAH

Cystic fibrosis



Hypo-osmolar state 
 Fluid loss from ECF > >  ICF
 Relatively more symptomatic

GI - nausea, vomiting, anorexia

CNS - Sz, AMS, hyporeflexia, pseudo 
bulbar palsy

Misc. - muscle cramps, weakness, 
hypothermia, Cheyne-Stokes respiration



• Fluid resuscitation - crystalloid bolus 20cc/kg 
until restoration of normal perfusion

• Severe Sx - Sz, AMS, Cheyne-Stokes resp.
• Hypertonic saline = 3NS - 10-12ml/kg over 1 hr.

• Maintenance - over 24 hrs., as per isotonic
• Deficit - over 24 hrs.

– H20 = Baseline WT - current WT or clinical %
– Na+ = 135 meq/L x 0.6 x H2O deficit (L)
– Na+ extra = (135 - Na+ actual ) x 0.6 x WT(kg)
– K+ = 150 meq/L x 0.4 x 20 deficit (L)  over 48 hrs.



TBW TBNa+ DDx

<     Na  intake , NaHCO3 Rx

Hyperaldosteronism

nl Insensible loss - resp, skin

DI - central, nephrogenic

Decrease H20 intake

>    GI - diarrhea

Renal - osmotic diuresis



Loss of TBW  > TBNa+

 Intake high solute load
Concentrated evaporated milk
 Improperly mixed formulas

Loss of free H2O
 Persistent fever, tachypnea
Diabetes insipidus
Carbohydrate malabsorption 
 osmotic diarrhea - H20 > Na loss



Hyperosmolar state 
 Fluid loss ICF > ECF, relatively less symptomatic
 CNS Sx -cerebral dehydration, negative ICP, rupture 

of cerebral vessels

 Fever - cause or result of dehydration (CNS)

Doughy skin

Hypertonicity, nuchal rigidity

Hyperreflexia, tremor, Sz

 AMS - lethargic with marked irritability when 
disturbed



 Fluid resuscitation - crystalloid bolus 20cc/kg until 
restoration of normal perfusion

Gradual correction of Na - < 10-15 meq/L/Qd
 Avoid rapid shifts in Sosm - cerebral edema

Maintenance - over 24 hrs., as per isotonic

Deficit - over 48 - 72 hrs.
 Total H20 = free H20 deficit + remaining H20 deficit
 Free H2O = 4 ml/kg for each 1 meq/L of Na+ > 145

= ( Na actual - 145 ) x 4 ml/kg x Wt. (kg)

 Na+ = 135 meq/L x 0.6 x remaining H2O deficit(L)
 K+ = 150 meq/L x 0.4 x remaining H20 deficit (L).   



A 14 yr. old male  is  found to be sleepy and 
poorly responsive at the local boy’s club.

 In the ED he is incoherent, thrashing around and 
diaphoretic. 

HR 140, BP 130 / 90

Bedside DS = 40



A Alcohol / Abuse / Anoxia T Trauma / 
tumor

E Epilepsy / Encephalopathy I Infection
I Insulin and Hypoglycemia

Intussusception
Inborn errors of metab 

P Poisoning /
psychogenic

O Opiates S Shock
U Uremia



 availability  poor intake 
decrease absorption ( diarrhea )
abnl glycogenolysis, stores
abnl gluconeogenesis

 utilization hyperinsulinism, tumors
 alternative decrease fat stores , OA’s (FA)

 Toxins/meds ethanol, hypoglycemics, 
beta blockers, salicilates

Misc. sepsis, shock, hypothyroidism
adrenal insufficiency/ hypopit.



Sx: CNS - H/A, irritability, AMS, fatigue, Sz, 
syncope, coma
Adrenergic - palpitations, tremors, 
anxiety, diaphoresis

Dx: Bedside and lab glucose determination

Urine - if (-) ketones consider metabolic 
etiology



Dextrose bolus - 0.5 - 1.0 gm/kg
 D50 1 - 2  ml/kg
 D25 2- 4  ml/kg
 D10 5 -10 ml/kg

Dextrose maintenance
 D10 solution @  1.5 x maint = 6-8 

mg/kg/min

Glucagon - 1.0 mg IM (due to hyperinsulinism)



 A 12-year-old girl is brought to the emergency 
department by her new foster mother because of 
altered mental status. She has recently had 
symptoms of a “cold” with muscle aches. 

 She was in her usual state of health until today, when 
she was noted to have a fever that would not go 
down with antipyretics. 

Her mother reports that about a week or so ago, the 
girl had run out of the medicine that she takes daily 
for a “hormone” problem



 Agitated, thin girl, flushed, hot to the touch, and diaphoretic,

 Vital signs: Temp. 41°C, HR 168/min, RR 32/min, BP156/68 mm 
Hg, O2Sat 99% on room air.  CR <1 sec, has bounding pulses. 

 Her lungs are clear to auscultation and heart examination 
reveals a gallop. She is intermittently agitated and delirious, 
with tongue fasciculations and a hand tremor. 

 She has no focal neurologic deficits. 

 You obtain laboratory tests and administer broad-spectrum 
antibiotics and intravenous fluids.



A. diltiazem

B. hydralazine

C. norepinephrine

D. propranolol



 Fever - hallmark of crisis ( vs hyperthyroidism )
 Uncoupling of oxidative phosphorylation

 Insensible fluid losses
 Fever, hypermetabolic state, diaphoresis

 Tachycardia
 Direct cardiac effects, fever, hypermetabolic state

Miscellaneous
 Bounding pulses, systolic HTN, CHF
 Tremulousness, restlessness
 AMS ( mania, delirium, psychosis)
 Goiter, exophthalmos



Decrease metabolic rate, cardiac work
 Beta blocker - Propranolol 0.01 - 0.1 mg/kg 

over 10-15 min
 Antipyretics ( avoid aspirin), cooling blankets
 Fluid resuscitation

Decrease thyroid hormone production
 Propylthiouracil - inhibit synthesis, conversion
 Iodides ( e.g. Lugol’s solution)
Consider glucocorticoids ex Dexamethasone 



 Hypovolemia (usually vomiting) associated with 
hyperkalemia, and sometimes hyponatremia and/or 
hypoglycemia - Suspect adrenal Insufficiency: 

 Non-ketotic hypoglycemia - Suspect fatty acid oxidation 
disorder or glycogen storage disorder

 Hyponatremia in absence of dehydration - Suspect SIDH

 Unexplained hypoglycemia - hyperinsulinemia, glycogen 
storage disease. Ethanol, beta blocker, hypoglycemic agent 
etc.

 Hypertension & Tachycardia without pain: Consider Thyroid 
storm 

 Always Remember Sepsis – As a differential diagnosis



Maintain a high index of suspicion for metabolic 
disorders in any infant or child with lethargy/altered 
mental status.

Obtain a rapid bedside glucose and electrolytes for 
any patient with altered mental status or seizure

 If  history does not fit - Child abuse/ shaken baby 
syndrome as a cause of lethargy

 Accidental ingestion of adult  medication  could also 
can contribute to unexplained  LETHERGY /SEIZURE

Don’t forget the congenital heart disease as a 
differential for poor feeding and lethargy. 


	Pediatric�Endocrine and Metabolic�Emergencies (Non DKA)
	Objectives
	Case 1: “10-day-Old with Vomiting”
	Initial Assessment (1 of 2)
	Detailed Physical Exam
	Question
	General Impression
	Management Priorities
	Diagnostic Studies (1 of 2)
	Diagnostic Studies (2 of 2)
	Case Progression
	Background
	Background: CAH
	Clinical Features: Your First Clue
	Diagnostic Studies:�Adrenal Insufficiency (1 of 3)
	Slide Number 16
	Diagnostic Studies:�Adrenal Insufficiency (2 of 3)
	Diagnostic Studies:�Adrenal Insufficiency (3 of 3)
	Differential Diagnosis: What Else?   (1 of 2)
	Differential Diagnosis: What Else?   (2 of 2)
	Management: �Adrenal Insufficiency
	Case 2:�“14-Day-old with Lethargy & vomiting”
	Initial Assessment (1 of 2)
	Question
	General Impression
	Management Priorities
	Diagnostic Studies
	Metabolic Acidosis�Increased Anion Gap
	Metabolic Acidosis�Normal Anion Gap
	Metabolic Acidosis�W/U & Rx
	Inborn Errors of Metabolism�Presentation
	Case Progression (1 of 2)
	Case Progression (2 of 2)
	Case Study 3: “2-year-old with Seizure”
	Initial Assessment (1 of 2)
	Question
	General Impression
	Case Progression
	Background: SIADH
	Clinical Features: Your First Clue
	Diagnostic Studies
	Differential Diagnosis: What Else?
	Management: SIADH
	Hyponatremia � ( Na+ < 130 meq / L)
	Hyponatremia�W/U & Rx
	Hyponatremic Dehydration�Etiology
	Hyponatremic Dehydration�Presentation
	Hyponatremic Dehydration�Management
	Hypernatremia�( Na > 145 meq /L )
	Hypernatremic Dehydration�Etiology
	Hypernatremic Dehydration�Presentation
	Hypernatremic Dehydration�Management
	Case 4: "14-year-old Sleepy"
	Altered Mental Status
	Hypoglycemia�Pathophysiology
	Hypoglycemia�Evaluation
	Hypoglycemia�Management
	CASE 5: "12y Old with AMS"
	PHYSICAL EXAM:
	BEST next step in the treatment of this patient is to administer�
	Thyroid Storm�Presentation
	Thyroid Storm�Management
	Pearls:
	TAKE HOME MASSAGES

