
Interpretation of laboratory 
values 

Dóra Török 



Normal values 

• Age specific 

• Gender specific 

• Daily rhythm 

• Laboratory specific! 

 



What is normal? 

Vs. 
Risk 

Eg. Height, weight 

Eg. Glucose, blood pressure 



Preanalytical concerns 

• Blood volume 

– Newborn: 250-300 ml vs. adult: 4700-6100 ml 

– Vacuum container collapses small veins: hemolysis 

– Capillary puncture: prewarm 

– Microanalytical methods! 

PLAN AHEAD! 



Preanalytical concerns 

• Urine collection 



Sodium (Na) 

• Neonatal fluid compartments!, increased 
insensible water loss (surface, respiratory 
rate), immature renal function 

• Pseudohyponatremia: protein, glucose 



Potassium (K) 

• Compression – hemolysis – K  
• Might come from muscle injury (birth) 
• Extremely  WBC: K comes out 
• Acidosis 
• Frequent, rapid transfusions 



Calcium (Ca) 

• Ionized vs. total Ca 
• 99% in hydroxyapatite, bone mass grow 

faster than body weight 
• Citrated transfusion: hypocalcemia, but 

total Ca is normal (Ca-citrate complex) 



ABG 



Alkaline phosphatase (ALP) 

• Intestinal, bone, liver 
• Puberty! 



Bilirubin 

• Hyperbilirubinemia interferes with colorimetric 
assays 



Lipids 

• Lipemia: spectrophotometer with flame 
photometer won’t work 



Creatine 

• Preterm  
• ≈muscle mass 
• GFR: adjust 

medication dose! 
• Bilirubin, lipemia, 

hemolysis 
interferes with 
assay 



Inflammation markers 

• Different kinetics 
• Viral/bacterial/fungal 



Blood count 

Lowest Hb: 8-12 weeks 
(normochromic and microcytic 
with normal ret.) 
Low pO2 in utero: Epo 
Premie: earlier and lower Hb 
decrease (70-90): shorter life of 
RBCs (65 days) and inadequate 
Epo synthesis 
Fetal hemoglobin 
High ret count – high PLT 
Ly/Neu 80/20 20/80 











This is a 3 week old male infant who presents to the emergency department with a 
chief complaint of vomiting x 3-4 days. His mother states that the vomiting has gotten 
progressively worse and now seems to "shoot out of his mouth." The emesis always 
occurs after feeding, sometimes vomiting the entire volume of his feed. The vomitus is 
non-bilious and non-bloody. After vomiting, the infant remains hungry and is still eager 
to feed. He is exclusively bottle fed with formula. There is no history of fever, URI 
symptoms, or diarrhea. He is less active than normal. He is making fewer wet diapers 
and less stool than usual. There is no history of trauma or recent travel. There are no ill 
contacts. 
Exam: VS T 37.0, P 170, R 50, BP 80/50, O2 saturation 99% on RA. Length is 54 cm 
(50th percentile) and weight is 3.6 kg (25th percentile; previously 50th) and head 
circumference is 37 cm (50th). He is a well-developed, well-nourished male in no 
distress. His skin is normal. HEENT exam is normal. His neck is supple. Heart 
auscultation reveals tachycardia and a regular rhythm. Lungs are clear. His abdomen is 
slightly distended with active bowel sounds. No hepatosplenomegaly is noted. 
Attempting to palpate an olive mass is inconclusive. He has no inguinal hernias. 
Genitalia are normal. Extremities are normal. Color, perfusion, and capillary refill are 
good. Neurologic examination is normal. 
CBC is unremarkable. Electrolytes: Na 131, K 3.2, Cl 95, bicarb 30. An IV fluid infusion is 
started. An abdominal series shows no obstruction, but the stomach is dilated. An 
ultrasound study confirms the diagnosis of pyloric stenosis. The patient undergoes a 
pyloromyotomy and recovers without complications. 



A previously healthy 4 year old boy is brought to an urgent care center by his mother for 
difficulty breathing for one day. Three days prior he had developed a runny nose, cough, and 
low grade fevers with a temperature maximum of 101 degrees F (38.3 degrees C). He continued 
to take liquids well, but his solid intake has decreased. His temperature this morning was 103 
degrees F (39.4 degrees C) and he was breathing fast and working hard to breathe. He does not 
have any ill contacts. He has never been hospitalized or had any surgeries. He was born at term 
without any complications. He is not taking medications other than acetaminophen. His 
immunizations are up to date for his age (except he had not received the pneumococcal 
conjugate vaccine). His parents and 10 year old sister are healthy and the remainder of his 
family history is non-contributory. There are no smokers in the household, and he has not 
traveled recently. He does not have a history of choking or vomiting. He has not had frequent 
ear or skin infections. He does not have a history of foul-smelling stools. 
Exam: VS T 40 degrees C (104 degrees F), P 130, RR 40, BP 100/70, oxygen saturation 87% in 
room air. His height and weight are in the 50th percentile for his age. He is awake and alert, in 
moderate distress. His conjunctiva and TMs are normal. His nasal mucosa is erythematous with 
yellowish discharge. His lips and mucous membranes are dry. His neck is supple, with several 
small anterior cervical lymph nodes. Lungs: Moderate subcostal, intercostal, and supraclavicular 
retractions, symmetric expansion, dullness to percussion at the right base, increased vocal 
fremitus over the right base, decreased air entry over right lower lobe with crackles, no 
wheezes. Heart: Tachycardia, regular rhythm without murmur. Pulses are 2+, and capillary refill 
time is 3 seconds. His abdomen, skin, and neurological examinations are unremarkable. 
CBC WBC 20,000, 70% segs, 11% bands, 15% lymphs, 3% monos, 1% eos. Hemoglobin 12.4, 
platelet count 280,000. Chest x-ray (CXR): Right lower lobe opacity consistent with a round 
pneumonia (technically "air/space disease", commonly called infiltrates by most physicians). 



Because of the hypoxia, he is given supplemental oxygen (with subsequent improvement in 
oxygen saturation), as hospitalization arrangements are made. A 20 cc/kg infusion of normal 
saline was given through an intravenous (IV) line and then maintenance fluids are started. A 
blood culture is obtained and he is started on IV cefuroxime. He improves over the next day. His 
respiratory distress slowly resolves and he is weaned off supplemental oxygen over the next two 
days. His blood culture shows no growth. He is discharged home on high dose amoxicillin for a 
total of 10 days of therapy. His discharge diagnosis is probably pneumococcal pneumonia. 



This is a 9 year old boy who has enjoyed his usual state of good health until his 
polyuria started 2 months ago. He began to lose weight and reported worsening 
nocturia over this same period. His appetite increased although lately he has more 
episodes of stomachaches. Today, he had a noticeably sweet smell to his breath and he 
was breathing faster than usual so his mother brought him to his pediatrician. 
 
Exam: VS T 37.0, RR 44, P 92, BP110/60, oxygen saturation 100% on room air. His 
weight was 25 kg (25%tile). He is alert and cooperative. His skin is warm to his wrists 
and ankles. His oral mucous membranes are tacky. His capillary refill is 3 seconds over 
his chest. His skin was otherwise normal. His thyroid gland is approximately 1.5 times 
the normal size. His heart rate is regular. He is slightly tachypneic with clear breath 
sounds. His reflexes are normal. His abdomen has normal bowel sounds has no 
tenderness. His genitalia and pubic hair are in Tanner stage I. The rest of the physical 
examination is unremarkable. 
 
His pediatrician suspects new onset diabetes mellitus. A urine dipstick in the office 
shows 4+ glucose and 2+ ketones. No other dipstick abnormalities are noted. He is 
clinically stable. He is hospitalized for further management and treatment. His initial 
lab studies show Na 132, K3.3, Cl 99, bicarb 11, glucose 380, BUN 21, creatinine 0.4. He 
is started on an IV fluid infusion and subcutaneous insulin. 


