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Abstract

Background: Immediate administration of continuous positive airway pressure (CPAP) after birth, followed
by selective surfactant replacement therapy, is a recommended approach for preterm infants. Infants who
experienced CPAP failure are at an increased risk of death and complications. To make accurate decisions
regarding respiratory support may improve treatment outcomes.

Objective: To develop the clinical predictive score for CPAP failure in preterm infants.

Method: This prospective cohort study enrolled inborn preterm infants with a gestational age of < 32 weeks,
who presented with respiratory distress and were initially managed with CPAP at our hospital between April
2020 and April 2021. The CPAP failure group was defined as infants requiring intubation within the first 48
hours of life. Clinical characteristics between the CPAP failure and CPAP success groups were compared.
Subsequently, a multivariable logistic regression analysis was performed to develop a clinical predictive
score.

Results: Among the 107 infants included in this cohort, 32.7% experienced CPAP failure. The significant
predictive factors of CPAP failure included gestational age, CPAP level, FiO,, and pCO, at 1 hour of age.
Utilizing these four factors, a clinical predictive score was constructed, yielding an area under the curve
(AUC) of 89.2% (95%CI 82.6—95.8). In the low-risk category, the positive likelihood ratio for CPAP failure
was 0.12 (95%CI 0.03-0.45), whereas in the high-risk category, it increased to 5.02 (95%CI 2.72—9.25).
Conclusion: There were 4 variables that could be used to indicate the risk of CPAP failure including
gestational age, CPAP level, FiO2 level, and pCO2 level within 1 hour after birth. These variables could be
utilized to establish a clinical predictive score for diagnosing CPAP failure, which might be applied for early
intervention to provide appropriate respiratory support treatment.
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-  PIH 7 (20.0) 18 (25.0) 0.63 0.48 (0.38—0.58)
-  PPROM 15(42.9) 17 (23.6) 0.05 0.60 (0.50—0.69)
- Preterm labor 7 (20.0) 31 (43.1) 0.03 0.38 (0.29—0.43)
- Gestational DM 3(8.6) 6(8.3) 1.00 0.50 (0.41—0.60)
- Multiple pregnancy 10 (28.6) 16 (22.2) 0.48 0.53 (0.43—0.63)
- Placenta previa 4(11.4) 1(1.4) 0.04 0.55 (0.45—0.65)
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*p value AUC (95%CI)
CPAP failure CPAP success
N=35 N=72
Mode of delivery
- Vaginal 8(22.9) 31(43.1)
0.05 0.60 (0.50—0.69)
- Cesarean section 27 (77.1) 41 (56.9)
Neonatal variables
- Gestational age Gi ﬂmﬁ),
29.5+1.6 303+1.6 0.02 0.65 (0.55—0.73)
mean + SD
- Birth weight (g),
1354.0 +391.9 1420.7 +£316.8 0.35 0.55 (0.45—0.65)
mean + SD
- Male 21 (60.0) 36 (50.0) 0.41 0.55 (0.45—0.65)
- AGA 34 (97.1) 68 (94.4) 0.49 (0.39—0.58)
APGAR scores at 5 min, mean = SD 8.6 £1.5 8.8+1.6 0.59 0.45 (0.36—0.56)
Antenatal steroids
- No 3(8.6) 1(1.4)
- Incomplete 15 (42.9) 41 (56.9) 0.11 0.51 (0.42—0.61)
- Complete 17 (48.6) 30 (41.7)
Intrapartum antibiotic prophylaxis 18 (51.4) 48 (66.7) 0.14 0.42 (0.33—0.52)
CPAP parameters
mean + SD
Level (mmHg) 6.1+ 0.8 5.7+0.8 0.01 0.66 (0.56—0.74)
FiO, 0.4+ 0.1 0.3+ 0.1 <0.001 0.72 (0.62—0.80)
Blood gas parameters, mean + SD
pH 7.2+0.1 7.3+0.1 <0.001 0.79 (0.69—0.87)
pCO, 57.3+12.0 46.6 £7.9 <0.001 0.77 (0.67—0.85)
Corrected pCO, 553+11.5 441 £8.1 <0.001 0.78 (0.68—0.86)
HCO, 23.5+74 243+2.6 0.64 0.52 (0.41—0.62)
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*continuous data, independent t-test, categorical data, exact probability test

AGA, appropriate for gestational age; FiO,, fraction of inspired oxygen; GDM, gestational diabetes mellitus;
LGA, large for gestational age; pCO,, partial pressure of carbon dioxide; PIH, pregnancy induced
hypertension; PPROM, preterm premature rupture of the membrane; SGA, small for gestational age.

AGA, appropriate for gestational age; FiO,, fraction of inspired oxygen; GDM, gestational diabetes mellitus;
LGA, large for gestational age; pCO,, partial pressure of carbon dioxide; PIH, pregnancy induced
hypertension; PLP, preterm labor pain; PPROM, preterm premature rupture of the membrane; SGA, small for
gestational age.
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1191A512 1 multivariable logistic regression wunifavendl iy“ﬁij[ﬂ 4 Javelunmsviiuiennig
1 J 1 1 % g
CPAP failure 1811A ©1gAT5A A1 CPAP level A1 FiO, 11821 pCO, 11NA15A59 blood gas Falun1sdnuil
121971 pCo, NUSVUAT (corrected pCO,) Tavaz1da1 pco, 114910 ABG naznsdinldanin vBG 114
v
ga3 pCO,-5 1M 19en1l599 4 famnsnhiuienisiia CPAP failure Tagil AUC Sooaz 87.5
E 9 ' o o . . .. . Y1
NAUWINMTATNA LUV A A 15 1A multivariable logistic regression uaz %A1 beta
. 1 @ ' . { o A 4 I T, 1 o
coefficient YD IAALA 5111582887 coefficient NeNga tWoutlauiun item score vouAazAs
1) Y v
a1l item score NINUANITINAU 92 1AAIAZUUWTIV (sum score) N 1% 1UA1THIUI8A19E CPAP
. ISP | = 2 o . &~
failure TagNaAIAZIUUT DU 0-9 AZLUY (15199 2) uazlaNue NI 13911118 CPAP failure B3

A1 AUC $ouaz 89.2 (95%CI 82.6-95.8)

M3197 2 Logistic regression analysis MAA3NNEITDIAY CPAP failure

Predictors OR 95%ClI p value Beta Item
coefficient score
GA (weeks)
<28 7.6 1.3-44.0 0.02 2.0 2
28"7-29"" 2.7 0.6-12.3 0.19 1.0 1
=30 Reference 0 0

CPAP (cmH,0) within 1 hour

<6 cmH,0 Reference 0 0

=6 cmH,0 7.4 1.2-44.6 0.03 2.0 2
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Predictors OR 95%ClI p value Beta Item
coefficient score
FiO, within 1 hour
<0.3 Reference 0 0
0.3-0.39 6.4 0.6-71.2 0.13 1.9 2
=4 15.1 1.3-169.5 0.03 2.7 2.5
pCO, (ABG/VBG-5)
(mmHg)
<45 Reference 0 0
45-55 59 1.1-30.8 0.04 1.8 1.5
>55 14.1 2.5-78.2 0.002 2.7 2.5

Y v
1151171 CPAP failure score ‘lﬂi%’qwuuu AWITOLUITLAVANVITIIUDINTINA CPAP failure

I v A A ° A A 1 A Y ]
Wi 3 52A1 Ao AUEIR ANNE eIl 1UNaId HASANULTIIZI MNAASHUUTINNUBYNIT 5 ASUUU

9 Y ] '
5.0-5.5 AzuuY nazazuuuAILg 6.0 Yulawdau Fanun nquitlaazuuusiuitosndt s vwxliToma

1A CPAP failure 611 Tna%if positive likelihood ratio 0.12 (95%CI 0.03-0.45) tiotieuiunguau aiulu

1 d' 9 g}/ 1 dal d' a . dy a1 .. . . .
ﬂqnw"l@ﬂzuuui’mml,m 6 Yu'lll Tomanvgiia CPAP failure FAVUNIN Tagiian positive likelihood ratio

981 5.02 (95%CI 2.72-9.25) (13197 3)

Y J o ' v . . .
ﬂ"lﬁ"lﬂ‘ﬁ 3 Lﬂmcﬂ‘1/11u18ﬂ13$éjﬂJLWa’JmﬂﬂTiGB’)EJﬂWEJGlﬂ@a]j’JEJLLiQﬂuU’Jﬂ (predlctlve scores of CPAP failure)

sxﬁ'umms?'fﬂa ATUUUIIN CPAP CPAP Positive likelihood ratio | 95%CI
YDINM3INA CPAP failure failure success
(n =25) (n = 66)
U NUIU
6%1 <5 2 45 0.12 0.03-0.45
thunag 5-5.5 4 11 0.96 0.34-2.74
a9 =6 19 10 5.02 2.72-9.25
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