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Oxygenation impairment can be non-invasively assessed by 
the degree of right-to-left shunt and ventilation/perfusion 
inequality. The relative rightwards displacement of an indi-
vidual’s oxyhaemoglobin dissociation curve (ODC) can be 
used to determine the reduction of the ventilation to perfu-
sion ratio and the degree of depression of the ODC can be 
used to quantify the level of right to left shunt (Fig. 1). Using 
paired samples of peripheral oxygen saturation and fraction 
of inspired oxygen, a computer software can analyse and fit 
the data and derive a curve which represents the best fit for 
each infant and calculate the shunt and VA/Q. These indexes 
have been described in sick newborn infants with pulmonary 
failure [1] and bronchopulmonary dysplasia [2–4].

We have recently reported normative values for these 
indices in healthy term infants which are essential to deter-
mine the magnitude of the abnormality [5]. We studied 145 
infants with a mean (SD) gestation of 39 (1.6) weeks at a 
median (range) postnatal age of 3 (1–8) days and reported 
a mean (SD) rightwards shift of the ODC of 5.5 (1.1) kPa, 
VA/Q ratio of 0.95 (0.21). None of the infants had a right-
to-left shunt [5].

As with previous studies in sick newborns [1, 2, 4] we 
used the adult ODC as a reference curve. This curve however 
is positioned to the right compared to the fetal oxyhaemo-
globin curve. The presence of fetal haemoglobin shifts the 

fetal ODC to the left, reflecting the higher affinity of fetal 
haemoglobin to oxygen [6]. Thus, had we utilised a fetal 
curve we would have reported relatively higher values of 
shift and lower values of VA/Q (Fig. 1). We chose the adult 
haemoglobin because the relatively rapid rate of decline of 
fetal haemoglobin after birth [7], would mean the neonatal 
curve would be shifting to the right during the first weeks, 
constituting a moving reference curve. The fetal ODC [8] for 
newborns is likely to be more accurate for use in neonates 
than the adult ODC, which is found after approximately 6 
months [7]. We, therefore, reanalysed our data using the fetal 
curve as a reference curve. Differences of VA/Q and shift 
calculated with the adult or the fetal ODC were assessed for 
significance using the Mann–Whitney U rank sum test. The 
mean (SD) rightwards shift of the ODC was 7.9 (1.5) kPa 
using the fetal curve compared to 5.5 (1.1) kPa using the 
adult ODC (p < 0.001). The mean (SD) VA/Q was 0.84 (0.18) 
using the fetal curve compared to 0.95 (0.21) using the adult 
ODC (p < 0.001). The mean (SD) right-to-left shunt was 5.0 
(5.4)% using the fetal curve compared to 0% using the adult 
ODC (p < 0.001).

Using the fetal rather than the adult curve as a refer-
ence to calculate the VA/Q ratio and the right-to-left shunt 
in healthy newborns, leads to lower values of VA/Q and a 
detectable right-to-left shunt.
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Fig. 1   The oxygen haemoglobin dissociation curve: haemoglobin sat-
uration (SpO2) versus pressure of inspired oxygen (PIO2). Increasing 
shunt displaces the curve downwards and decreasing VA/Q shifts the 
curve to the right. The relative position of our cohort using the adult 
and the fetal haemoglobin dissociation curve as a reference curve is 
schematically presented
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