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The predicting value of Pao2/Fio2 ratio in survival of neonates 
with Congenital Diaphragmatic Hernia

Introduction: Respiratory failure is one of the most important  
related factors in morbidity and mortality of neonates with congenital  
diaphragmatic hernia (CDH). Determining indexes that could ultimately 
and perceivably predict the disease severity and its prognosis is crucial.
This study aimed to evaluate the predictive value of Pao2/Fio2 ratio 
(P/F ratio) in neonates with CDH.
Materials and methods:In this retrospective study, medical records of all 
neonates with CDH admitted to Alzahra (Isfahan, Iran) hospital from 2005 
to 2015 were checked. Thirty-five neonates with CDH were studied. Data 
collected were: gestational age, sex, weight, Pao2, Fio2 and clinical outcome.
Results: In this survey 24 neonates with CDH were studied. The mean P/F 
ratio in the survival group was 2.12±0.90 and in the non-survival group, 
1.38 ±0.48. According to these results the P/F ratio in the survival group was 
higher than the other group and this difference was statistically significant 
(P= 0.02).  Based on the ROC curve, the specificity of P/F ratio in predicting 
survival is 72.2 percent and its sensitivity in predicting death is 80 percent. 
Conclusion: P/F ratio is a useful index for predicting the outcome of 
neonates with CDH.
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Introduction
Respiratory failure due to lung hypoplasia and pulmonary 
hypertension is one of the most important related 
factors to morbidity and high mortality in neonates with 
congenital diaphragmatic hernia (CDH).1 Determining 
indexes that could ultimately and perceivably predict the 
disease severity and prognosis is crucial.2, 3 So far, several 
prenatal and postnatal criteria have been presented to 
predict the outcome and survival of neonates with CDH, 
such as: diagnosis before 25th weeks of pregnancy, 
lung –head ratio, lung-chest ratio, abdomen to thorax 
area ratio, gestational age and O2 saturation, body 
temperature, location of liver and stomach, mean atrial 
blood pressure, Apgar 1’ and 5’, oxygenation index and 
alveolar- atrial O2 gradient1, 4- 10 among others. 
One of indexes that can be used to predict mortality 
of patients with Acute Respiratory Distress Syndrome 
(ARDS) is P/F ratio.11 This ratio is a prognostic risk 
factor for acute lung injuries and acute respiratory 
distress.4, 9 As regards, CDH comprehends about 15.9 
percent of cases of acute respiratory failure12 and there 
is not a study focused solely on P/F ratio as a predictive 
criteria for CDH.This study was performed with the 
aim of the evaluating predictive value of P/F ratio in 
CDH survival.
Materials and Methods 
In this retrospective study, medical charts of all 
neonates with CDH admitted to Alzahra (Isfahan, 
Iran) hospital, from 2010 to 2015 were checked. 
Data such as gestational age, sex, weight, Pao2, 

Fio2, location of liver and the outcome of the 
neonate were collected. Neonates who had perinatal 
respiratory failure were excluded. Twenty four 
neonates with CDH were studied. The ABG test in 
the first 24 hours of life, O2 flow, kind of oxygen 
therapy (cannula mask, NR mask) were gathered and 
P/F ratio was estimated. Data were analyzed with 
SPSS-20 through descriptive analysis, T student test. 
The Receiver Operating Characteristic (ROC) was 
applied for evaluating the predictive value of P/F 
ratio. P value<0.05 was considered significant.
Results 
In this study 24 neonates with CDH were selected 
to be studied. Eighteen (62.9%) neonates were 
male and 18 (62.9%) neonates were alive. The 
mean age and weight were 35.8±1.7 weeks and 
2952±479.69 grams. The liver of one neonate 
in live group and 1 neonate in dead group was 
located in the chest.
The mean Pao2 in the survival group was 
67.82±22.30 and in the non-survival group 
57.00±31.74 (p=NS). The mean Fio2 in the 
survival and non-survival group were 38.82±20.22 
and 48.00±20.49 (P=NS) respectively.The mean P/F 
ratio in the survival group was 2.12±0.90 and in the 
non-survival group 1.38±0.48 (P=0.02). According 
to these results the P/F ratio in the survival group 
was higher than the other group and this difference 
was statistically significant Table 1.

Table 1: comparative analysis of sex, Pao2, Fio2, P/F ratio and the location of liver between the two groups

Live group Dead group P value

Male
Sex

Female
 15 (83.3 %)
3 (75%)

3 (16.7 %)
1 (25%)

0.6

P/F ratio 2.12 ± 0.90 1.38 ± 0.48 0.02

Pao2 67.82 ± 22.30 57.00 ± 31.74 0.6

Fio2 38.82 ± 20.22 48.00 ± 20.00 0.9

Location of liver 1 1 -

Table 2 shows the sensitivity and specificity of 
various cutoff points of P/F ratio as a predictor of 
mortality in groups.
Figure 1 shows the performance of ROC model in 
groups. The area under the ROC curve was 0.761. 
This figure shows correct performance of the mod-
el regarding mortality risk stratum.
Based on ROC curve, the cutoff value was point 

1.65 and the area under the curve was 0.761  
Figure 1. The P/F ratio in 18 (72.2%) surviving 
neonates was higher than 1.65 and this ratio in 
4 (80%) non-surviving neonates was lower than 
1.65. Results showed that the specificity of P/F 
ratio in predicting survival was 72.2% and its  
sensitivity in predicting death was 80%. 
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Table 2: sensitivity and specificity of various Cutoff points
 Positive if Greater Than or

Equal Toa
Sensitivity 1- Specificity

-.400 1.000 1.000
.700 94.4% 20%
1.000 88.9% 20%
1.250 83.3% 20%
1.350 77.8% 40%
1.450 72.2% 40%
1.550 72.2% 60%
1.650 72.2% 80%
1.750 66.7% 80%
1.850 61.1% 80%
1.950 55.6% .000
2.050 44.4% .000
2.250 38.9% .000
2.550 33.3% .000
2.750 27.8% .000
2.950 22.2% .000
3.150 16.7% .000
3.300 11.1% .000
3.600 5%. .000
4.800 .000 .000

Figure 1: the ROC curve

Diagonal segments are produced by ties
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Discussion 
The aim of this study was to evaluate the predictive 
value of P/F ratio in the survival of neonates with 
CDH. Neonates with CDH experience decreased 
tissue perfusion and degrees of respiratory distress 
due to lung hypoplasia.1,9,11 Newborns with CDH 
comprehend about 15.9% of cases with ARDS.12 

One of indexes that can be used for evaluating patient 
outcome, prognosis and treatment progress in patients 
with ARDS is P/F ratio.13 Based on the results of the 
current study the surviving neonates had higher P/F 
ratio than the non-surviving ones. Our results are 
confirmed by Wong and Yehya. Their results showed 
that in ARDS, there is a relation between P/F ratio 
and mortality in children with ARDS 24 hours after 
the diagnosis. Edriss showed that in patients above 50 
years, P/F ratio in the second day of using ventilator 
could help predict mortality and treatment outcomes.14 
The result of a systematic review was that the P/F 
ratio can predict mortality as a sole factor. In this 
research, validity of some predictive outcome models 
for neonates with CDH like SNAP 2, WILFORD-
HALL, SANTA–ROSA were studied. One of their 

indices was P/F ratio. The results were P/F ratio with 
the other criteria can predict the outcomes of neonates 
with CDH.14 Moreover, this ratio can predict the need 
of ventilation in obstructive pulmonary disease15 as 
well as prognosis,2,9 severity, degree of lung injury 
and outcome in ARDS patients.3,11 In a survey, the 
best oxygenation index on first day of CDH neonates 
(BOI-d1) and some othercriteria like gestational age, 
birth weight and liver location were studied to evaluate 
the survival of CDH. Results showed that BOI-d1 (28 
day survival) was sensitivity (73-91%) and specificity 
(92-80%) and the other criteria were effective in these 
neonates outcome.16 In another study oxygenation 
index had sensitivity=0.9 and specificity=0.8 to predict 
outcomes of these neonates.1
Conclusion 
P/F ratio can be a useful index for predicting the outcome 
of neonates with CDH. This study was done in one 
medical center and the documentations of 10 years were 
studied. Although, the mean P/F ratio was significantly 
higher in the live group, but a study with more 
samples or a multi center study is required to get more  
reliable results.
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