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Effects of Caffeine Citrate Combined with Heated and Humidified High Flow
Nasal Catheter Ventilation on Neurodevelopment, Serum BMP-7 and CC16

in Premature Infants with Respiratory Distress Syndrome*
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ABSTRACT Objective: To observe the effects of caffeine citrate combined with heating and humidifying high flow nasal catheter
ventilation (HHHFNC) on neural development, serum bone morphogenetic protein-7 (BMP-7) and Clara cell secretory protein (CC16) in
premature infants with respiratory distress syndrome (RDS). Methods: 93 premature infants with RDS who were treated in neonatal
intensive care unit of our hospital from March 2019 to March 2021 were included. The children were randomly divided into control
group [treated with nasal continuous positive airway pressure (nCPAP)] and experimental group (treated with caffeine citrate combined
with HHHFNC), the number of cases were 46 and 47 respectively. The noninvasive auxiliary ventilation time, total oxygen consumption
time, weaning failure rate, blood gas analysis index, neurodevelopment index, BMP-7, CC16 levels and complications were compared
between the two groups. Results: The time of noninvasive auxiliary ventilation and total oxygen consumption in the experimental group
were shorter than those in the control group, and the failure rate of weaning was lower than that in the control group (P<0.05). There was
no significant difference in pH between the two groups 24 hours after treatment (P>0.05). 24 hours after treatment, the partial pressure of
blood oxygen (Pa0O,) in the experimental group was higher than that in the control group, and the partial pressure of carbon dioxide
(PaCO,) was lower than that in the control group (P<0.05). After treatment, the psychomotor development index (PDI) and intellectual
development index (MDI) in the experimental group were higher than those in the control group, B- Endorphins (B-EP) was lower than
that in the control group (P<0.05). After treatment, the levels of serum BMP-7 and CC16 in the experimental group were lower than those
in the control group (P<0.05). There was no significant difference in the incidence of complications between the two groups(P>0.05).
Conclusion: Caffeine citrate combined with HHHFNC in the treatment of RDS in preterm infants can shorten the time of noninvasive
auxiliary ventilation, improve the success rate of weaning, promote the recovery of oxygenation, improve the levels of serum BMP-7 and

CC16, and promote the neural development of children.
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Table 1 Comparison of relevant clinical indexes

Noninvasive auxiliary ventilation

Groups ime(d) Total oxygen consumption time(d) Withdrawal failure rate[n(%)]
time
Control group(n=46) 6.68% 0.74 9.57+ 1.31 11(23.91)
Experimental group(n=47) 3,97+ 0.51 5.83+ 1.27 4(8.51)
t/x? 20.601 13.979 4.077
P 0.000 0.000 0.043

R 2 MSSWIEREAI (2L 5)

Table 2 Comparison of changes of blood gas analysis indexes(x+ s )

pH PaCO,(mmHg) PaO,(mmHg)
Groups Before 24 h after tLpP Before 24 h after tL P Before 24 h after t,pP
treatment treatment treatment treatment treatment treatment

Control

group 7.18+ 042 742+ 0.59 -2.248,0.027 57.79+ 6.86 49.43+ 7.69 5.502,0.000 45.36%+ 528 55.82% 4.19 525_’10(1)00
(n=46)

Experimen-
tal group 720+ 047 740+ 0.48 -2.109,0.046 57.03% 592 42.61+ 6.57 11.059,0.000 44.48+ 4.32 63.78+ 4.03 22
(n=47) 157,0.000
t,P -0.541,0.590  0.180,0.858 0.572,0.568  4.602,0.000 0.881,0.381 -9.338,0.000
23 MERFEREHIILL L BT L TEHE 2222 5 (P>0.05) , SE R AR YT 45 SR 5 PDI MDI

PRALIGI T A5G ML B-EP /K-FE3A Y7 ATIEMR , PDILMDIL & XA, L B-EP /KR TR (P<0.05). L3 3.
BARYTHITHR (P<0.05 ). WZHIAYT AL R-EP /K-F- .PDI.MDI

R 3 MERFEEEUILL (2L 5)

Table 3 Comparison of changes of nerve development indexes(xt s )

B-EP(ng/L) PDI(score) MDI(score)
Groups Before 24 h after t, P Before 24 h after t, P Before 24 h after t, P
treatment treatment treatment treatment treatment treatment
Control
328.69+ 242 81+
group 6.382,0.000 76.11% 4.62 84.57t 538 -8.091,0.000 75.24+ 5.19 83.72+ 6.24 -7.086,0.000
74.16 53.19
(n=46)
Experimen-
327.21% 176.76% -10. -11.
tal group 10.470,0.000 76.52+ 6.51 90.95% 6.21 75.65+ 6.23 91.99+ 7.17
85.25 47.24 878,0.000 667,0.000
(n=47)
t,P 0.089,0.929  6.335,0.000 -0.350,0.727 -5.129,0.000 -0.344,0.731 -5.918,0.000
24 M3 BMP-7,CC16 AFZALER S 5(P>0.05), SCRALAIT AU LI BMP-7.CC16 AP

PILEIR T 45 A I BMP-7 .CCL6 K-V BRI RTFE(IR T IRZL(P<0.05), L3 4.
(P<0.05). PiZHLIATFRTIMTE BMP-7,CC16 K F41 )% T4

% 4 IMmiE BMP-7,CC16 KFEILER (2t 5)
Table 4 Changes of serum BMP-7 and CC16 levels(xt s)

BMP-7(ng/ml) CC16(mg/L)
Groups t, P t, P
Before treatment 24 h after treatment Before treatment 24 h after treatment
Control group(n=46) 48.90+ 2.72 4426+ 2.98 7.800,0.000 54.68+ 5.39 39.71% 5.42 13.283,0.000
Experimental group(n=47) 48.76+ 3.81 39.83+ 2.74 12.906,0.000 54.92+ 4.23 26.89+ 4.17 32.006,0.000

t, P 0.204,0.839 7.465,0.000 -0.239,0.812 12.801,0.000
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2.5 MABILHREREBERIFLE
WL LIRYT BRI I A0 & AR R0 . X EREH 21.74%

(10/46) 5B 4H 14.89%(7/47) , R [EI 5 e TE 45 1127 22 57 (P>0.
05), L 5.

x5 MHBILFREREBRITLL (H1(%)]

Table 5 Comparison of complications between the two groups [n(%)]

Periventricular
Bronchopulmonary Retinopathy of Neonatal necrotizing
Groups . intraventricular ) . Total incidence
dysplasia prematurity enterocolitis
hemorrhage
Control group(n=46) 4(8.70) 2(4.35) 2(4.35) 2(4.35) 10(21.74)
i 1
Frperimental group 3(638) 1(2.13) 2(4.26) 1(2.13) 7(14.89)
(n=47)
¥’ 0.729
P 0.393
3 b CC16 RSN A0 MUBERENRIE A2 31, S0 b Pk 2 ik b
P, RAFBS TR AE P AR A5 R 7 , HHHENC 1
RDS S B LG HAE 2 — A AR SRR S OGN, MRk ik X 36297 1T A5 30035 I 35 BMP-7.,CC16 /KF-, 4347
P LI TR P AN E R, N R WA AN, R TR LA T RDS g, H BMP-7,.CC16 K2k

i R A T, SRR R R, A 5 & RDSIY, L
7= )L RDS Z7E A J5 6h &9, Bl 5 Z Wi INEE , 45 A RE T LA K
BT, e R AP s, L B R BT, PRI SRR
B )L RDS /97 i3 8 HOAS AT sl Bl () 15, NCPAP S5 47 R 44
A ) — P SR X, AT B0 R T, AR AT
W Sl AR A — S Y TE R, O R/ Ui L, DA <GB R
H1, R B I T (A Ab T — 8 I8 AR, O3 il 2= T 16 4
FETIRE, WU IRIRThaRE S, H R F T R
NCPAP {5 — & £ 1, X565 N SWF5E A, H INCPAP
XL )L RDS B —E RITVE AT, TR #E B LIEARIRE o M
A 2EB Y CRIZIRYT 7 LR SR B S . Rl B — T 5
ZRUT, B LB NCPAP ] g/ i 4 T i 4 R i 12
H3E I T S M R AR

HHHFNC 245l T %51 RS, L8 AR
PO R R SR, B2 15 45 AU AT 3 B R % R B R
U, DA ARG R, HHHFNC 7] 35455 NCPAP i1
BOTR YT AL , HL DRI IR ¥ S B Rt 3, A2 JLRHIG PRI B
) 2o BEAh,RDS 7= LR AFLE RIS PR o A IAE o P
B 1 IR A R PR A RS LR, GBI AR LIRS a 27
TERIBTIE - WO AR RE 2019 RROMR H, wT 38 5 45 7 Mk E1 2%
2y, kA5 B RDS B LA, Ak i B S 45 Bl R ) L2%
IR 259 , AN HRAE RS, wnedk BRI 2 2 ) ] 4 e L
JUHUAGE SIRYT I TR], FEREARIRIL I M 5,

ARG BoR, 57 )L RDS 2] 8% 7R win i 5 B A
HHHENC 857, ] 456 3 FH 4200 (8] JC %6 B il <R el , JFR
AR IR, St LGN, HARK I 2 kB3R,
HHHFNC 3SR ) SR Mg i< %, 35 Bt 35k
MM RDS 7 LA UG DR, 45 e i i X1 D w5 2
ST T R | O A 2 RS AR AR 3 I I T B K
BRI LIRS, A 30460 RDS S5 LML AGE SO, 45 Bh
TR SRR, AR 3E R LTUE S5, BMP-7 {52 —Fh 4 i [
FERF, TR AGE = RO, R I P LA g AR

H A0 e TR PR W I A1 A 800 Q5 R v K S R I 410
], SR 23 R, e LRI LS AR 7, DT A S A
FH, Bk 3% 13 BMP-7,CC16 /K29, B-EP iy F RISy
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