


INTERPRETATION OF BLOOD GASES IN THE NEONATAL UNIT

BLOOD GAS VALUES   
(Taken with permission from Petty, 2013 and adapted from Pomerance, 2002; Brown and Eilemann, 2006; Armstrong and Stenson, 2007)

Values are expressed in both kPa and mmHg for PaO2 / PaCO2 and in mEq/L and mmols for bicarbonate to account for differences between countries.
In relation to values, different sources may cite slight variations


	

	pH
	C02
	02
	Bicarbonate
	Base
	References

	CORD
(arterial)
	7.25 - 7.28    
	48 mmHg
6.5  kPa  
	 18-22.5 mmHg
2.4 -3 kPa     
	n/a
	-4

	Pomerance 2002

	CORD
(venous)
	7.28 – 7.35    
	35-45 mmHg 
5-6 kPa      
	27-38 mmHg
3.8 -5 kPa     

	n/a
	-4
	As above

	NEONATAL
(arterial)*
	7.35 – 7.45
	35-45 mmHg 
4.6 –6 kpa
	50-90 mmHg
7-12 kpa
Term

50-80 mmHg
6.5–10.5kpa Preterm
	22-26 mEq/L
Term
20-24 mEq/L Preterm(38)
Or
22-26 mmols 
	+2  to  -2
	Petty 2013

	Lactate    0.5-1.6 mmols / L is normal range for healthy children.  In neonates in NICU, keep below 5 mmols / L (range 3-5mmols/L)

	
FOR ‘Uncompensated’ gas (i.e. pH is abnormal)
Low ph & high C02 =-  respiratory acidosis
Low pH and large base deficit /low bicarbonate. = metabolic acidosis
Low pH, high C02, large base deficit = mixed acidosis
High pH and low CO2 = respiratory alkalosis
High pH and large base excess /high  bicarbonate = metabolic alkalosis


	
FOR ‘compensated’ gas (i.e. ph is normal but other values are out of range)
                    PH		CO2	  Bicarbonate		Problem
Low normal		High	High		Compensated Respiratory acidosis
High normal		Low	Low		Compensated Respiratory alkalosis
Low normal		Low	Low		Compensated Metabolic acidosis
High normal 		High 	High		Compensated Metabolic alkalosis


	
Permissive Hypercapnia

To avoid over ventilating the lungs, keep pH > 7.25
Watch base deficit and keep between -4 to +4     




*NB Capillary venous neonatal sampling can also be considered for all values (pH, CO2, base and bicarbonate) except oxygenation status.


 BLOOD GAS ALGORITHM

(Taken with permission from Petty, 2013 and adapted from Hartley, 2007; Farmand and Nash, 2009; Lynch, 2009) 


1 -  ASSESS pH
(Is the pH normal? If not, is it acidotic or alkalotic? – see values)


2 ASSESS RESPIRATORY COMPONENT
Is CO 2 within normal range? 


3 – ASSESS METABOLIC COMPONENT
Is the bicarbonate within normal range and is there a large base deficit (a minus figure) or base excess (a plus figure). See previous


4 – ASSESS IF COMPENSATION HAS OCCURRED
(I.e. the PH has normalized but the other values are out of normal range)

   
5 – ASSESS OXYGENATION (Pa02) 
A low paO2 can contribute to a metabolic acidosis by anaerobic respiration by cells and lactic acidosis accumulation

Plus
CONSIDER LACTATE levels 


6 –  INTERPRET AND MAKE PLAN OF ACTION


7 - EVALUATE / RE-ASSESS

When to evaluate / re-check a blood gas depends on how abnormal the values are (50). If very abnormal OR a significant change has been made (e.g. Surfactant, HFOV has been commenced for example), the blood gas may need re-checking within 30 minutes. If the neonate is stable, then it will need re-checking less frequently. 
Decide on an individual basis following discussion with the clinical team. 
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