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Effect of caffeine citrate on early pulmonary function in preterm infants with apnea

YU Mei, HUANG Jin-Hua, ZHU Rong, ZHANG Xu-Zhong, WU Wan-Yun, WEN Xiao-Hong. Department of
Pediatrics, Binhu Hospital of Southern District, First Hospital of Hefei City, Hefei 230061, China (Wen X-H, Email:
wenxiaohong2007@163.com)

Abstract: Objective To investigate the effect of caffeine citrate treatment on early pulmonary function in preterm
infants with apnea. Methods Forty preterm infants with apnea were randomly divided into aminophylline treatment
group (20 infants) and caffeine citrate treatment group (20 infants). When the preterm infants experienced apnea after
birth, they were given aminophylline or caffeine citrate in addition to assisted ventilation with continuous positive airway
pressure (NCPAP). After drug discontinuation, pulmonary function was measured and compared between the two groups.
Results  After treatment, compared with the aminophylline treatment group, the caffeine citrate treatment group had
significantly higher tidal volume, minute ventilation volume, ratio of time to peak tidal expiratory flow to total expiratory
time, ratio of volume to peak tidal expiratory flow to total expiratory volume, peak expiratory flow, and breathing flow
at 75%, 50%, and 25% of tidal volume (P<0.05). The caffeine citrate treatment group had a significantly shorter time of
oxygen use and NCPAP support than the aminophylline treatment group (P<0.01). Compared with the aminophylline
treatment group, the caffeine citrate treatment group had a significantly lower frequency of apnea attacks (P<0.01).
Conclusions In the treatment of apnea in preterm infants, caffeine citrate can improve early pulmonary function and
reduce the incidence of apnea. [Chin J Contemp Pediatr, 2016, 18(3): 206-210]
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IFIR] T 458 R AR A IRLAE 19 A A=, [ ISy AT LA
RiFtg R LT ™7 MMERAEESNCA 40 245
A DT s, fEREN, ERBUEIRYT AOP Y 3%
259y, AR IR INME D TG th E A |, H
e AR BB iz . O T HAL IS X il
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WLsK AT

HEBRbRAE: (1) FBIABfEfE SR = RR L
M R ps M hRe ALy (2) SEMNIRE LR
BRGNP R G R LR (3) 1K
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T NCPAP 4ff Bl S IF 1 s W B 45 1 R AR 3R
F£ NCPAP % Bl S H IR YT At b 0 8 5
KRG 24 h 45 T A ZR TSGR MEENE Y . &
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1.5 SHItESH
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21 MWA—MEREILE

P L AR, BB E L 5 min
Apgar P43 K i S HEAG I A 21 1E iRl & H i 22 5734
TGt #FE L (P>0.05) , W1,

F1 MABIL—MABPLEE  (x=25)

145 4B N é 145 45 A

4131 i f‘jﬂﬁ; at z(g)@ Apgar W4 ”(Ejgjﬁg ’ dﬂf
AR 20 316+1.7 1708 + 287 6.4+1.7 332+13 10.8 £3.3
Wi PRI 4 20 30.6+1.9 1584 + 445 63+15 325+ 1.7 12.6+2.9

t{l 1.8 1.1 2.0 1.7 1.416

Pl 0.7 0.3 0.8 0.086 0.165

2.2 WAFTHIEE R L

24 1 {T FH T WA Y R AR R AE A 2
] 22 5 RS2 L (P=0.668) . 2% i )5
Td, LT R AR B D, (FL i PR 2 R
BHENCRI AR T 2R RIT 4L, ZRASIF
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MBI R TARMWA, ZR A5 E X
(P<0.01) o[RS, WE PR 20 A0t ) 2 S A5
4] (P<0.001) ; WHER 2 NCPAP ffi FH Aisf 1] 4 &4
AW AL (P=0.006) . W32 fIFk 3. 7EIGIT L
b, PR A IS FH 25 AH G I AN B

*2 WHEMREEXZEME, NCPAP EAMERASMENILE (xzs)

15 o8 =P ﬁﬁ W B {5 ?ﬁﬁiﬁ W B {5 NCPAP {i FHHF ] SR B )
(& /d) (X /d) (d) (d)
AR 20 53+1.6 19£10 59+1.1 69+15
Wi PR 44 20 55+1.2 1.0+ 1.1 48+12 45+15
il 0.433 2.826 2.907 4.99
P 0.668 0.007 0.006 0.001
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[L/(min'kg)] (mL/kg) (K /min) (%) (%)

FURBAL 20 359+08 32.01£13 378+15 35208 048007 74+13 41+3 072+005 333x1.1 328zx15

WiMEREZL 20 37.9+05 342£0.6 39.0+£1.0 359+09 055£0.06 84+0.7 42+4 075%0.06 358+0.7 35209
t{H 9.14 7.09 2.89 2.67 2.97 3.1 0.652 1.75 7.94 6.32
Pt <0.001  <0.001  0.006 0011 0.005 0.004 0519 0.08 <0.001 <0.001
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WP A S0 o3l A L 1 R L g IRITH 2 L5777 )L AOP RAMIR T .22 5%, H
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NOE/ =Rt EER S0 ST Rt S N O 7 T S ST 3 (3R IR R N o [ 5
WIHEN 2 25% . 50% . 75% F R PRI Y A SRR TN R AL AT EOR,
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WIHE R 2B ARG, 5 A S D R R RIS S TR, S sk P

M2 JULFEE FH A s AL PAA 5 AE PR AT R LI AILAE FH s 1] — 2
T WIS [H] L 2 8 39 I e 38 14 P 1] 5 1o < BUbE = 9 57 LA sz o PR 7 s <A

A O, R B B ZE B B bs, FEBL BELIRRAG, MlAIR 4R e, WA SR BE R AR 1
FEVEPS R (A TR, LR R E; 8 HHRTAE AR ™, EHNAS R, v
WS R L SR TR B AR R () A RS PR AR SO R RN . MESRANT 37 | A . B B R
FUfE, [RIRERT ok s W BHZE S . ak02E AR B, RN I 2 2 92 55 55 0 B A FL A
FRUHG 5 305 0 s ] 1 AT s o ot A BT /<30 T 3 e ER TG E L SR, Marcus %5 "7 il Poets
AL, WNHER AT ALk e ) b Mok sy S U RIREDIZE R, miHERIGTT AOP AN
U T A AL, $ERmmERTAYY ol LIs> w2 LB A B AR B, W) A ] BE RS LT B
BRHZE, PRI &M . AAIRGE K B A R e R S, &

Kraaijenga 55 " X 5 7= LR AT 28 B2 i LATLER, HOEE A RE K . MK MESRORT A2 . R IR 3R
EIRFSE R BT, onME N RE PR . FRE8 Rl BLAER R, 7 EAE G e th AT K IR
WGl RN S AR 2 A — A R DI HXT Bl a R E . AR AT REIRN

209



FIBEHE3IM
2016 4F- 3 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.3
Mar. 2016

i

T LR SCHE S , M A= 5 A L
JEFCIE 7 LR A AEAS )2 JE 1) WP R P R AR
MR, ki SE R LM, ASHFSE Al D) BE
RN TE 259036 7 7 RE S8 IR EA T, IR R A AR
JUZE AR A AT, A2 S ] XA 0 235 2R 1) 52
M o

BZ, MIMERNAYY AOP 244 . AR, H
oA i DI RE A7 R T & A B I D) e
KA, $RAERR . AR, E T
VAL LIS RS . EABEFEREA AU,
W 5 9 A i — AP IR SEAR ST A5 2R, R
AP AT ) i 2y REAS I B 7 B PPA I I R G AT
KPR I A A, TR A IR IR AR T AOP
Xt i L BE Az ST

(2 % x k]

Hjalmarson O, Sandberg K. Abnormal lung function in healthy
preterm infants[J]. Am J Respir Crit Care Med, 2002, 165(1):
83-87.

Mello RR, Silva KS, Costa AM, et al. Longitudinal assessment
of the lung mechanics of very low birth weight preterm infants
with and without bronchopulmonary dysplasia[J]. Sao Paulo
Med J, 2015, 133(5): 401-407.

Francart SJ, Allen MK, Stegall-Zanation J. Apnea of
prematurity: caffeine dose optimization[J]. Pediatr Pharmacol
Ther, 2013, 18(1): 45-52.

Butcher-Puech MC, Henderson-Smart DJ, Holley D, et al. Relation
between apnoea duration and type and neurological status of
preterm infants[J]. Arch Dis Child, 1985, 60(10): 953-958.
ClinicalTrials.gov. Caffeine to reduce mechanical ventilation in
preterm infants[ DB/OL]. [February 3, 2014]. http://clinicaltrials.
gov/show/NCT01751724.

Schmidt B, Roberts RS, Davis P, et al. Long-term effects of

210~

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

caffeine therapy for apnea of prematurity[J]. N Engl J Med,
2007, 357(19): 1893-1902.

Schmidt B, Anderson PJ, Doyle LW. Survival without disability
to age 5 years after neonatal caffeine therapy for apnea of
prematurity[J]. JAMA, 2012, 307(3): 275-282.

i . S LRI R BTA 1], /L2 |, 2003, 10(4):
204-206.

MHIGER . LR BS W (M # A, SR L e/l
S5 SB ALY AR 4 . deat s AR AR | 2012:
245-247.

Aranda JV, Beharry K, Valencia GB, et al. Caffeine impact on
neonatal morbidities [J]. J Matern Fetal Neonatal Med, 2010,
23(Suppl 3): 20-33.

Kraaijenga JV, Hutten GJ, de Jongh FH, et al. The effect of
Caffeine on diaphrabmatic activity and tidal volume in preterm
infants [J]. J Pediatr, 2015, 167(1): 70-75.

Vatlach S, Arand J, Engel C, et al. Safety profile comparison
between extemporaneous and a licensed preparation of
caffeine citrate in preterm infants with apnea of prematurity[J].
Neonatology, 2013, 105(2): 108-111.

Erenberg A1, Leff RD, Haack DG, et al. Caffeine citrate for the
treatment of apnea of prematurity: a double-blind, placebo-
controlled study[J]. Pharmacotherapy, 2000, 20(6): 644-652.

W LR A RIEPMEL . B L E A H
AN R A 2 R 8 TR 2R 1 2 v LB A 2387 (J]. AL
Bl2R L 2011, 49(9): 655-662.

Laughon MM, Langer JC, Bose CL, et al. Prediction of
bronchopulmonary dysplasia by postnatal age in extremely
premature infants[J]. Am J Respir Crit Care Med, 2011, 183(12):
1715-1722.

Davis JM1, Bhutani VK, Stefano JL, et al. Changes in
pulmonary mechanics following caffeine administration in
infants with bronchopulmonary dysplasia [J]. Pediatr Pulmonol,
1989, 6(1): 49-52.

Marcus CL, Meltzer LJ, Roberts RS, et al. Long-term effects of
caffeine therapy for apnea of prematurity on sleep at school age
[ J]. Am J Respir Crit Care Med, 2014, 190(7): 791-799.

Poets CF, Khan SR. Former preterm infants, caffeine was good
for you, but now beware of snoring![M]. Am J Respir Crit Care
Med, 2014, 190(7): 720-721.

(AR3CHAH: A70])





