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Abstract

Objective: To observe the efficacy of different maintenance doses of caffeine citrate in the treatment
of apnea of prematurity. Method: A total of 115 preterm infants with apnea who were born in
Chaohu Hospital affiliated to Anhui Medical University from June 2021 to June 2023 and were di-
rectly transferred to the neonatal ward for inpatient treatment were selected as the research sub-
jects. According to the different maintenance doses of caffeine, they were divided into 3 groups,
which were the high maintenance dose group: caffeine citrate injection 10 mg/kg was pumped in-
travenously for treatment; medium maintenance dose group: 7.5 mg/kg; low maintenance dose
group: 5.0 mg/kg. The efficacy of different maintenance doses of caffeine citrate in the treatment of
apnea in preterm infants was compared between the three groups, and the observation indicators,
adverse reactions and complications were compared. Quantitative data: ANOVA was used for com-
parison of means between multiple groups, and LSD method was used for comparison of pairwise
between multiple groups for ANOVA. Qualitative data were expressed in the number of cases (n, %)
and the chi-square test was used for comparison of sample rates between multiple groups. Results:
1. The number of apnea, caffeine medication time, oxygen time, mechanical ventilation time and
hospital stay in the high maintenance dose group were lower than those in the medium mainte-
nance dose group and the low maintenance dose group, and the difference was statistically signifi-
cant. 2. There was no significant difference in the incidence of tachycardia and feeding intolerance
among the three groups. 3. There were no significant differences in the incidence of bronchopulmo-
nary dysplasia, intracranial hemorrhage, retinopathy of prematurity and neonatal hyperglycemia
between the three groups. Conclusion: High maintenance doses of caffeine citrate were more effec-
tive in the treatment of AOP and did not increase the occurrence of adverse reactions and compli-
cations.
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B LA RIS 2 7 m i AEEM R G, FERTHSETRAMKTENHA, SR E
HRIHRERI G, O B LI AE Ay R R R R T PRI PR . IR B A e A RIE IR Z . il
FRR S IE SR AR R, # 2 SRR LAE A TS A [ R B (0 P e i [ 1] o 75777 ) LA B v 7 3 D,
1 PR 125 AF 22 T I — AN B 22 L LBk, TISAt 2 57 ) LI 2T 457 (apnea of prematurity, AOP). AOP il
HAR R LR AR i >20 s, Bi<20 s 1A 03T R UM B A T FE[2]. AOP IR A: 5584k )L
(IR H K 1 A 56 4 R T DA SO SR IS SE PR A S 25 AH G o Ak IR WP DT — s DAL 179 Hp K e 28 %
wl, N TIERIGTT Y, AR R R BRI A A, MO R M R e 08 i 2 AL T
MRS, JUHIEPFR AR, M ECE B LRI B . EAT, [ P P M R o e B 271
&4 20mg/kg, 24 h JEHFIR4ERERIE 5 mo/(kg-ik), B 24 /N 1 IR, JRIT RCR R AEE TR E4ERFE 2 10
mg/kg [3]e [EI SR T HORER e R ) i A FH B, BTGB e 1R (4] A ST B AR I X U [ 435 7
FIA R N HE R T7 5= JLIFIRCE 5 IR R BRI R OB e, PR T oM e 4k, JHEEh
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LI IR ST SR B RS HERI R S5, SeE LRI -
2. BEMRAGE
2.1. HRMR

AW TR [ U A T . 6 EX 2021 4F 6 H~2023 4 6 A T2 B Rl K 22 B SIS e H AR IR T3 2R L
T3 5 LB PRI 2 T A9 JER R M R 3 £ £ B 7 J LA R U B0 2L, 0 A R A A I i e B 4 e 75 AN
3N 3 M, oyl e AR A MR R E SR 10 mo/kg AEIKRANIGYT . h4ERRIE A 75
mg/kg. fIR4ERFRIEZH: 5.0 mg/kg.

2.2. INFnHERRFRAE

DINARHE: (1) 228 <34 8. 1AE <2.0kg: (2) B EEREHE <7 K; (3) AOP tr#k: I
MR 20's, Bk<20 s FEAG 03 R BB AL AT S T B [2]

HEBsRiE: (1) S E &Y, MM EA <90g/L): (2) BN REL KRB, KEFH. 3
AR SR (3) B LI (4) MEHAEZERIL: (B) WTEA TS,

23. MIRF*E

FTE = J LB G S5 B IR A o W . SRR . IR, P RL4EAE B KL Ik, S
WL RFEIIRE. R, AT BRI IIRE S E AR, FKCE IR SCRRRT . PR R AR, =4
B LA M A BRIk IR 67 fer B2 20 mgrkg, IR ER KR NIG YT, E 1R 2 B AN E 1
PRI EIRIT . A YRR R : 10 mo/kg; F4EFRERIEA: 7.5 mg/kg; R4ERFFIEL: 5 mg/kg,
24 h 4525 1 IR WLEE = dAN IR TR S DRt 7 ) LI 452 PR T R0, WL SR HR bR AT WP IR T 45 R A OB, o
MER 20 1) ARG ). (EBE R 3. MUMGESI K. Goit =48 LIRIT IR E RORE AN KOS S
B, ARREMAEE AR AL R LR AR . IR . IR A2 O s R A
o
2.4. MBI
2.4.1. GERIT SRR

1. WPIRCES R AR R LAEBE R PP T 45 AR R, i D T, R R .

2. WOMVREDR P 24 F 160 = e 300 1) Ak R WA PR X1 5 P e 10, AR PR S AR VR 2K 7 R 15 P MO A R
S8

3. MR 2R RIR T

4. fEBERE: EILABEENA T2 BE A .

5. HUBRHE SN 5] B A QIR TC 64l B~V 1)

242. FRRM

1. 0B AT 180 Y, HEHRRHAR T REMIEN, AR AR R S, A
A&

2. FA LRI Z: BUEEE: WA B TR IR R Y U3; Wi IR D BN RS R 2
N33R BREDIWHIAERIL[5]; FF& B &A 1 1 4RIT,

243, HEE
1. TREMEEAR: Bl REAS I FRITHEE 28 X[6].
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2. M HIM: L) L B B AT R IR R . Sk, LK R, AT RERR RN N HY
i, Wi, CT 8t MRI SR IR 202 I Shn i, ARHE AR i i Fe i 25 iz Wi

3. FL7 L 555 4% (Retinopathy of prematurity, ROP): 1% FH AW I s IfiL 45 48 A S 51 e, 7T R S5
LI LA T 2 K APER T, SR GRS, sk LE KA EEERZ —[7]. R
L.

4. AL ERE . B A P03 R kb K 2 7.0 mmol/L AR A2 b .

25 GER*

K SPSS 26.0 ittt ST BEATEd 0 M, S R BORHIAT IR IO N T ZE MR G, 0 T IRy
WHIR R LIS + i RS, ARSI LBCRA T Z 3, 7= 2 ARPIPLLECR A LSD
e EMEBERILBIEL (N, %)%, ZUAEFEARRIILECRH @Rk, P < 0.05 INNZEREAGIHER .

3. &R

RGN FIHEBR bR, B IEGIN TR 2021 4F 6 H~2023 4F 6 H T2 BB R K 5 b i S080 = Bt i Ak
JLEHE 115 %1 AOP &)L, Hrp k&)L 53 ], kB )L 62 6. mgekksmEd )L 35 #l(FH: 16, ik
19), HA#A 32.18 £ 1.75 i, HiZE{ATE 1836.49 +427.46 vi; 4B EIL 42 B 20, Lif 22),
i 31.87 + 1.64 &, A/ 1884.52 + 450.49 r; AR4EFFFIEAEIL 38 B 17, it 21), frld
3254+ 1.73 J&, AR 1824.50 + 408.50 .

3.1. ZHB)L—mFIRELR

S EUIRE . AR EF S IES S Z5 MR . S @RI E TR T EL, SR E
N 2B LTERGHE(F = 1.549, P = 0.217). AR (F = 0.220, P = 0.803) S 14 4347 (x? = 0.070, P = 0.966)
J7 T ZE 3 RIB BN Ge it 5 W25 /KT, R =2 AR X Se SRR R B 22 AR, BB i ml bt
VEWZE 1R 2,

Table 1. Comparison of general data of participants in different maintenance dose groups of caffeine citrate
7= 1. MAEEEIAEE A R 4E 757 S A MR I R — AR I RIELER

FEARRRE LR A YRR fR4EReRIE2H Fii P 1A
%k 35 42 38

fia & () 32.18 £1.75 31.87 £ 1.64 3254+ 1.73 1.549 0.217

HAE AR TE (0) 1836.49 + 427.46 1884.52 + 450.49 1824.50 + 408.50 0.220 0.803

Table 2. Comparison of the gender composition ratio of study subjects in different maintenance dose groups of caffeine citrate

0
(in’ 2AJ )M#%@ﬁﬂnuﬂitXIﬂé’ﬁﬁ%ﬂ%@ﬂﬁﬁ%ﬂ%’lﬁumﬁktl: EE4%(n, %)
il Sk ik Hit
YRR 16 (45.71) 19 (54.29) 35
HhE e 20 (47.62) 22 (52.38) 42
IR4ERFTEAH 17 (44.74) 21 (55.26) 38
X 18 0.070
P{H 0.966
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3.2. ZREB)LITHEEAREL B

ZHB)L EIRIT ORI A IES AT 25 R . Gl x2 RIS AT Z TR T g, 2
EOR = ULE ) LRI 15 VB (F = 4.617, P = 0.012)  WinMELR FH 24 B (7] (F = 4.135, P = 0.019). F &R a)(F =
5.514, P = 0.001). {E:PFih[E](F = 4.287, P = 0.016) ALuE < (8] (F = 3.860, P = 0.024) 11 = 7 A G il
. W 3.

3.2.1. AR BEMRIRIESZ AT FHMERE FR

rAERE AR LI IRCE AF IR B (8.14 £ 1.87) ik, TRAERFFIE A /2 (9.21 £ 2.07)ik, (R4EHeHIEH
72(9.63 £2.47)IK, ERALIFERE L. RGP, $nmgeRin &5 h 4R R =4 8 LT
WS IR A = 7 B35 (P = 0.032); m4ERr A SRR E A B LR EE RN ER BEP =
0.004); 45 711 5 2H S5 I 2 47 70 B 4L A ) LI R B 4 O B ) 22 S AN B (P = 0.388). ML 3.

3.2.2. AEHEFRIE LA SR UNHERE A 2587 i8)

o R A R ) LA W LR FE 24 5 1] /2 (12.94 £ 4.07) K, HR4EFREFRI R4 /2 (14.95 £ 4.57) K, fR4EREF]
HAHZ(15.76 £4.19)K, ZERAGRIMFE . KGR E, $nmgE Rt 5 i s A S
J LWk R P 24 B T8 £ 22 S 3 3 (P = 0.043) 5 1y 45 77 2 21 5 A A o 771 et 4 A8 ) L v 81 ) 247 k(1) ) 2 5 S 2
(P =0.006); 45 B 2H 55 A AR KRR 77 B 2 AE 0k SRl D) 24 B[] £ 22 S AN W J2.(P = 0.401) . L3 3.

3.2.3. NEHERFFIBAMRIT R AERE

o A R 4 A LA P AU 1] 52 (8.06 + 1.51) K, FH4EfF7HI 2 /2(8.86 £ 1.75) K, fR4ERFfIEAZ
(9.37 179K, ZERAGIFE L. Ra BB WPLLEL, Fon s R 45 h 4E R R R 418 LA
I 18] R 22 5 2 25 (P = 0.042); w4 RF R B2 SR GE R0 B 4L A8 L S0 18] (9 22 57 2. 2% (P = 0.001);  Th4EfF
AL R 7R L WF o0 S0 AU TR 22 3 AR (P = 0.181) . 4% 3.

3.2.4. AEIHFFFIBAMARIRERRATE

e 4ERER S A R LI B [A] 2 (24.20 £5.78) K, T 4EFE T R4 2(27.45 £6.75) K, fIR4EFFFIE 42
(28.66 £7.40) K, ZFA GuitaEm o ARG FEE W L, $on e FE R 2 S R R RR A B A R LAE B
N [R] F 72 7 S0 35 (P = 0.036); ey 24 45 771 B2 2H ANMER A e 7 B 2L A8 Lo K1 FH 245 B [ 11 22 S Y2 2% (P = 0.005);
r 2 R s 2 R A R 7 = 2 R LA B i 1) B 22 S AN (P = 0.423) . L% 3,

3.2.5. ARERFIELEFRI RAIE S E

AR B AL B LWL AN ]2 (4.46 £ 2.20) K, P4 R B 412 (5.55 £ 2.49) K, {4k 40
J2(5.87 £2.04)K, EFHGIFE . K5 FHRL M, PR m4ERE R A S i YRR & 40 i
GONURIGE I 1] ) 22 5 8535 (P = 0.038); o 2k 17 771 B 2H S5 AR 2 35 70 B BT 90 %t S LW =it I (i 22 S 3%
(P =0.010); Hr 4477 & 2H SR LE R 7 & 4B 00 SR U [R] i 22 S ANBH 2. (P = 0.529) . L% 3.

Table 3. Comparison of therapeutic efficacy measures of caffeine citrate in different maintenance dose groups

< 3. MIGEEOINMERE S R4+ 2 B IE T T BB ARRI EL iR
TR bR e AR A R 2 Lz el = F 1 P1{H
P B 4 R A (IK) 8.14 +1.87 9.21+2.07 9.63+2.47 4.617 0.012
I E | A 256 (8] (OR) 12.94 + 4.07 14.95 + 457 15.76 +4.19 4.135 0.019
FERIECN) 8.06 + 1.51 8.86 +1.75 9.37 +1.79 5.514 0.001
{E RIS [ (R) 24.20 +5.78 27.45 +6.75 28.66 + 7.40 4.287 0.016
HUbE S A1 (OR) 446+2.21 5.55 + 2.49 5.87 +2.04 3.860 0.024
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33. ZHB/ILFREEE

3.3.1. AE4EFRFERITRAERNUENTES RR N
EYERR AR AERF R AR OBk 8 111(22.86%), HHAERFRI B AERFAL D 10 51(23.81%), ARHERRFE4E
FR4 N 11 491(28.95%) . &3t X2 K058, ZREHITFE L, (x*=0.369, P =0.832). W% 4.

3.3.2. NE4EFRFIBRTRTENRFFIHES RR K

R AERE R A R AR R IR 52 10 1511(28.57%), HH4ERERI L 13 11(30.95%), fR4ERE SN 10
11(26.32%) . £33 2 kle, ZRLGHFE L, (x*=0.077,P=0.962). W& 4.

Table 4. Comparison of the incidence of adverse reactions in different maintenance dose groups of caffeine citrate (n, %)

= 4. MUEEROMAEE AN E 4R TIB AT R R M & % A EEER (n, %)

AR R R e LR A e LR A E YRR A X8 P1H
UWSipuBt 8 (22.86) 10 (23.81) 11 (28.95) 0.369 P=0.832
MEFEAN 52 10 (28.57) 13 (30.95) 10 (26.32) 0.077 P =0.962

3.4. =B JLHLEER

341 XSEMEBEIR
AR EH R A SEMEBEAR 1 6(2.86%), F4EREFIELA N 1 51(2.38%), f4ERFIE4 N 1
%1(2.63%). &1t x5, ERILgiEE X, (x*=0.017,P=0.991). W% 5.

3.4.2. AWK M
mAEREFIEA R AN L 6 #1(17.14%), T4EREFIEEH 6 $51(14.29%), R4ERFFIEH N 7 HI
(18.42%). &3t x>k, ZERILGitFE L, (x*=0.261,P=0.877). W% 5.

3.4.3. B )L MIRRTE
AR A AR L) LR R B AR 4 151](12.28%), T 4EREFIEALN 5 191(10.71%), {R4ERETIE AN
4 1(10.34%) . £33 e kle, 2R FE L, (x*=0.039, P=0.981). W% 5.

3.4.4. $i4%E )L mMEE

YRR R AR A L 8 151(22.86%), THAERFFIEZH Y 10 151(23.81%), AR4EREAIELH A 7 i
(18.42%). it x*file, ZERESHIFFE L, (x*=0.941, P=0.625). W% 5.

Table 5. Comparison of the incidence of complications in different maintenance dose groups of caffeine citrate (n, %)
72 5. MEEEMIMEE TN R4 HSN S EH L EL £ RRELE (, %)

H RAE e AR 7 A A RE R A IR RF ) B 20 X2 {H PH
XAREMEEAR 1 (2.86) 1(2.38) 1(2.63) 0.017 0.991
FLPY H I 6 (17.14) 6 (14.29) 7 (18.42) 0.261 0.877
B JLAR I T A 4(12.28) 5(10.71) 4(10.34) 0.039 0.981
B L b 8 (22.86) 10 (23.81) 7 (18.42) 0.941 0.625

4. g

L7 LIS S 5 B )L WL EL ™ B HFRCIE T RE SRR . A A B B AT R I B A AL
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PN SR AR AR E IhREAN S, HERIL. RE R E AR LR, 3R] RERZ I
Heha ks, B INISEEEIIRBSE, WIKIIBURMRS . Bk, KR IAAE R0 7 57 ) L
WA, TR B B LSBT R AR A ARV B B R . 4|, AOP HIAYT kW4 MasT . W
MR SCHFIE T LA — SRR M . AR ME D (E 0B I 251, L RE I 5 PUIRTR AL 324K Sl
RS, 25 DRl DI 1 A R AR, BCE RLI AR SR, CBONIRYT AOP [ E IE2451. H
REPLHTSRERAMARSERT, SMERIREOVESS, FIERM e T T, Fulsan
TS, BRI RN R AL B LB IIE RS MIRARS. RERGUIH RSG5
WAL T KB W R BRI B, AR 25 B0R YT 7R #0 W] BE X HAR S8 4 B &8 B G BT RS R . 1 R 254
FIRCRT B0 2 RN B R, B R LR AR AR DD RE i R SE 3, 25 AR R g
K] e T BRI, SINEEE RN KB [8] . LI S REEAR SE AL, AR ARAT TR S S
ARSI, T P S AR BERRIEN, ICE DI NR B A R RS H aUR
QMR [9]. ™ LM ARG R B RE A, PR MR S, SR 5 52 B BEG T 50
XL RGTIN . AL 25 R] REIE I X 22 R SR, B B R XU, HAET
RERZMA B 57 ) LA Az 3 g 1[10].

AW TERE T IRPR S, ARG ERRE, &SNP 2021 4 6 J1~2023 4 6 H T % REFR
KA S BB 2E ) LRI 115 B AOP f8L, k4 P MR IR R 4 RF R A HL, 00w 3 4L, A
[FIERF AL LIRSS . AR . PR O T e e g vt A R0 BT k.

ASHIT S A 2 BT RO G b PR 5 UK Wi DR P 24 ) s P SR TA] S ATLAEE = R ) R A g
8] X L3R T Ahy 7 oW SRR EAT Gt M e, 45 R BRI LA T ROR SR bR AE A R 2 18] L 22
HAEGU AR BARNE, Y A e e s 8o, s F 25t 1a) . RIS 18]S HUAOE =S
() AT B ] ) MR T e R RIS R Rl 4, 22 S O o5 30 T R 4570 = LA PR IR 7 4
UK, WHEDA P 24 I 8] FH S8R 8]« ATURRGE U [ AT L BE it () A0 LU AL TR e r B 4L, ZRARA ST
72 . Sameh Mohammed HF FE 45 A FH i T 25 Al b o 70 2 (1w DX PT 2 P AT LA < 7 J LR 2R
LA AOP HIMIIAR [11] 3K R A e 77 M HE X R A ORI B ™ LRI A . T 5 LR P
WX R S AR R, HO AR T 2 — R ARR T ) (0 S N ONIR B, 3 BUR 5 R A IR T o A
IR INHE RV oy — R rp AR R 2 % 7 77, RERSIE L RS PO AL 3244, M Brons PR b A sk AR T AT 48
SR FLRS AR AT AR R SN P [12] o 383 52 e WP R RX A RO S AR N [A A B 5 7 LI B
ORI RE A7, BET A RIS A R R AR . B LI A B A se 4z, AUEIRNPEZE, 3 5 I UE IR
AGE AN A, SR vy 771 F2 OO R] R 0% e o 1 o PR UL RO UAC 6 70 50 O I i AT 92 PR 52
PRI R . MR INME K e 06 8 1 M A SR R Gt Gl R LG IR E I, T In U fanis
K

ASHIT A RIS 15 5 L T BEAS R R NN O Bl I AR IRAN 52, %k IR PR I AORE K 5 B 1 DLt
gt tra, SR ERXNMA RN KR ERAEARAZ R ZR LA G2 A asR
KUY, EAERF R RN A, PUERFRRAEA R RN A AR EERIFARE, mflEmnbEEG
STIHFAREZ A RS R A% X —4 R 5K E 13—

AT T rp PR T4 S8 LI B B ACRE NS TUE IR B AN R AP L ) LA R AR AR A L
r . SCUE IR B AN R L L™ AR AREZ —, JCH AR LT, EE SR
72 LIRS A B AN 58 A BTG [14] o TN H I A 57 ) Lrp 5 — AN 0 B B IF RORE . K2 057 LI
M2 RGE M A E IR SRR T, XA A i R A L2 ) LSE ™, HUAT RE 3 BUK )5
CAU TN I VLN S (8 G T 27 AN A N T ) Y Py e R ) s e S A B o N ER 5 (AN S 5
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AN R | W e S ) S <o = e o P = N e (T 1 R e = R L 20 & 7 ) ) o e = R R
RIS AREHERR T EEEE[16]. B A L s o 2 L ) LR T TR WK R IE . —, JUHRIEEZ K EW
AR o AT B FH R L 2 (R L A R BRI [17 ] A T =L E IR E AR
PR I L) LR B AR AT A ) e LB R AR R 2 e A Gt 2 E S, X —WH e g R 5 /Ml
[18]—%L.

AW FTAFAE—ERRRIE: FEREMXED, SBHREAG o G R E . ARBEFTBE S
I (R, FRATT A BE GV T WIHEER VR 7 0T AOP (AT AT 2, Wi 8 45 i A e By )L AU <75
SREE AR A B LKA A R & AR EIG | LR AT B IR S J 4 e e /L (n i (1 SR 1 1) 1EAT RS8P Al
Ik PR 0wl 22 B T AE RS, U e R R S A TR e 47 75 58 22 i B BE DT I AR VRS . AT
VAL T WMEERNE ST R AN RRBL, Qs il RN 524, (HAF AT R B A T a5 BT A VAR
AR B, B anmnmeE R L LS R RE . B RS F A o SRR AT ST BN S0 AT i
XA RN, DT B 4 T 1Ak vy 24 45 70 R A 8] ) 22 4 17

Zi L, mdERRR AR IR INMER G T AOP YT RCEAF,  HANZIEINAS R SN A FF ARE I KA

SE
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