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(Caffeine versus theophylline for apnea in preterm infants. CDSR. 2000;(2):CD000273)
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Systematic review and meta-analysis of clinical
outcomes of early caffeine therapy in preterm
neonates (2016)

@ﬁéﬁ'ﬁwwm Year Bioxbio Journal Impact* IF
201772018 - J.835
B J c P E 216 - 3.493
British Journal of 2015 - 3.830
Clinical Pharmacology
2014 - 3.878
2013 - 3.688
2012 - 3.075
201 - 2955
\g\ggggg{ 2010 - 3.063
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the use of early caffeine therapy (initiated at less

Population than 3 days of life) in preterm infants.

Intervention | The early use of caffeine (B4 =XA)

Comparison |The late use of caffeine (tH&E=X%)

Primary outcomes

Outcomes |1. bronchopulmonary dysplasia(ZREMEEFR)
2. mortality. GET )
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1. Included all cohort studies, case—control studies and
randomized controlled.

2. Searches were performed in PubMed, Embase, CINAHL and
CENTRAL from inception to 30 June 2016 without any language.

3. Keywords:" infant’ , ‘neonate’ , ‘preterm’ , ‘newborn’ ,
‘premature’ , ‘caffeine’ and ‘methylxanthine’ . q




Identification

Screening

gy |

Included

Records identified through database searching
1. PubMed (n=1629)
2. Embase (n=1965)
3. CINAHL (n= 319)
4. CENTRAL (n= 152) Additional records identified
through other sources
Total N =4065 (n=1)
Records after duplicates removed
(n =2905)
Records screened e Records excluded
(n =2905) (n =2855)
Full-text articles assessed Full-text articles excluded (n = 36)
for eligibility
(n = 50) Review = 17
Commentary =3
J No data for early caffeine use = 11
identical study =3 P 3
Studies included in Conference proceeding or abstract =2
qualitative synthesis
(n=14)
L
oo =2 = =X
Studies included in ﬁﬁj'bZEE:f E“Fﬁﬁﬂ"]*ﬁ%ﬁnﬂﬂ% ?
quantitative synthesis
(meta-analysis)
(n=10) = &
Figure 1

Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram




55 2: 34551 EEIRER R & M fA2( FAITH)

A-X R G &BE15TE (Appraisal)?

1. Included all cohort studies, case—control studies and
. P2
randomized controlled.

2. Any discrepancies were resolved through a consensus
discussion.

3. The Newcastle-OttawaScale was used to evaluate the risk
of bias of case—control and Cohort studies.

4. The Cochrane Collaboration” s Tool and Jadad Scale were
used to assess randomized controlled studies.
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Study Selection Comparability Outcome Total
Representative | Selection | Ascertainment | Qutcome | of cohorts | Assessment | Sufficient | Adequate | score
of exposed of non- | of exposure not of outcome | follow-up | follow-up | (Range
cohort exposed present at duration 0-9)
cohort beginning
of study
Dobson * * * * * * * * 8
2014 [6]
Gupte * * 3 3 *® * k3 * B
2016 [20]
Lo d h a * * 3 3 *® * k3 * B
2015[8]
Patel * * 3 3 *® * k3 * B
2013[10]
Taha * * * * * * ® * B
Hoecker * * * * * * 6
2002[21]

A study can be awarded a maximum of ane star (*) for each numbered item within the Selection and Exposure categories. A maximum of two
stars (*) can be given for Comparability.

NA = Not applicable.

S3 : Quality of included studies using the Newcastle-Ottawa Scale for cohort studies.




Quality of included studies using the Jadad
Scale for randomised controlled trials.

dropouts

B 15 S4
Description of
- - . Total score
Study Randomisation Double blinding withdrawals and
(Range 0-5)

Armanian 2016 [24]
Bucher 1986 [11]

1

Davis 2010 [23]

Katheria 2015 [22]

Cevitt 1986 [12]

McPherson 2015 [13]
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Saeidi 2014 [14]
Skouroliakou 2009 [23]
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Fig. 2 Risk of bias graph: (b) Risk of bias summary
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Random sequence generation (selection bias)

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attiion bias) RN |
Selective reporting (reporting bizs) [ |

Other bias

0% 259, 50% 75%

100%

I Low risk of bias

Unclear nsk of bias

. High risk of bias

Fig. 2 Risk of bias graph: (a) risk of bias of all included studies
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Figure 3

Forest plot of duration of mechani
(initiation >3 days of life)

(A) Retrospective cohort studies ) IRoviomtood coniotid ek
Outcome Studies Participants /* Forest plot Outcome Studies Participants 1% Forest plot
Risk ratio, Mantel-Haenszel, Random, 95% CI " akiias eBaade
e T =R e L i i s Early caffeine Late caffeine Mean Difference Mean Difference
e Do - - — et * | _StudyorSubgrowp _Mean SO Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
. s me e arstemions) ] Dobson 2014 3735 14535 32 35 14535 S6%  5.00(4.20,5.80) -+
Composite outcome of deathor8PD 4 2 88% . 084(07,095) TIT Taha 2014 50 315 1986 49 331 965 454%  1.00(151,351) —r
PDA requiring surgery 2 5241 2% — 0.41(0.18, 0.90)
= o — s Total (95% CI) 16521 15500 1000%  3.48[-0.72,7.09] g
Use of mechanicalventilation B w2 0% 038(036,1.00) Heterogeneity. Tau®=7.10, Chi*=8.87, df=1 (P = 0.003); F=89% =-1[| 55 é N ui
Use of surfactant s e sax 4 098(0:94,1.02) Figure 2 Testfor overall effect Z=1.60 (P = 0.11) Favours [Early caffeine] Favours [Late caffeine)
Use of postnatal steroids 3 8192 82% — 0.65(0.47, 0.50) Outcomes of retrospective cohort studies and randomized conf
tiation >3 days of life) [5 cohort studies vs. 2 RCTs]
Discharged home on oxygen 2 8052 7% — 0.87(0.67,1.12)
F Earl, clrr s 5.7 Fove Ll,;z clﬁr Figure‘l
avours Early Cafféine  Favours Late Caffeine
2 Forest plot of duration of therapy with caffeine in retrospective cohort studies evaluating early (initiation <3 days of life) vs. late caffeine therapy
(initiation >3 day|
Early caffeine Late caffeine Mean Difference Mean Difference outcome Studies  Participants 12 Forest plot

Study or Subgroup  Mean  SD  Total Mean SD Total Weight IV, Random, 95%CI IV, Random, 95% CI e ————
Dobson 2014 137 14836 17 47 14835 477%  -6.001-6.97,-5.03 +* Aoross 2w e e 049(014,178)
Patel 2013 106 143 83 263 228 67 11.2% -1670[2237,-003 ¥ _—

Tachycardia 3 156 4.00(0.48, 33.50)
Taha 2014 167 2.7 1986 237 237 965 41.0% -7.00(8.77,-5.23 = o

Bradycardia 2 102 96% 0.36(0.01, 12.85)
Total (95% Cl) 16604 15557 100.0% .7.50[-10.03,-4.97] R r— 2 0 % ———t—— 059(047,2.02)
Heterogeneily: Tau® = 3.25; Chi* = 8.5, df=2 (P = 0.01); F=77% ’_w 10 1’0 s of mechaicaventtin 1061026459
Testforoverall effect 2= 581 (P < 0.00001) Favours (Early caffeing] Favours [Late caffeine]
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Table 2
Results of subgroup and sensitivity analysis for primary outcomes

Fixed-effects model Random-effects model
Number

of studies Effect measure (95% CI) Heterogeneity, I’ Effect measure (95% CI) Heterogeneity, I’

Subgroup analysis (Risk ratio)
BPD

Studies conducted in US 4 0.74(0.72-0.77) 51% 0.75(0.68-0.82) 51%

Studies conducted in Canada 1 1.04 (0.96-1.13)° NA 1.04 (0.96-1.13)° NA
Mortality
Studies conducted in US 2 1.2] nit E‘A E’] ﬁt % = E *E i& E t’:'E ? 0 ZE E
[ |

Studies conducted in Canada 1 0.9 8=




RESULTS-1

(A) Retrospective cohort studies

Outcome Studies Participants [? Forest plot

Risk ratio, Mantel-Haenszel, Random, 95% CI

0.80 (0.66, 0.96)
Mortality 1.16 (1.02, 1.32)
PDA 4 37262 91% g 0.71(0.60, 0.84)
Brain injury 5 37383 44% —— 0.75 (0.67, 0.83)
Composite outcome of deathorBPD 4 37262 88% g 0.84 (0.73, 0.95)
PDA requiring surgery 2 5241 23% —— 0.41 (0.18, 0.90)
ROP 5 37383 0% — 0.85 (0.83, 0.88)
NEC 3 37383 27% -1 1.03 (0.90, 1.18)
Use of mechanical ventilation 3 8192 0% < 0.98 (0.96, 1.00)
Use of surfactant 5 37383 54% - 0.98 (0.94, 1.02)
Use of postnatal steroids 3 8192 82% —— 0.65 (0.47, 0.90)
Discharged home on oxygen 2 8052 87% — 0.87(0.67, 1.12)

I I I I I I
025 5 .75 10125135
Favours Early Caffeine  Favours Late Caffeine
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RESULTS-2

(B) Randomised controlled trials

Outcome Studies Participants |® Forest plot

Risk ratio, Mantel-Haenszel, Random, 95% C1

0.67 (0.56, 0.81)

Mortality 0% 1.00 (0.86, 1.17)
PDA 2 1037 72% } 0.77(0.23, 2.61)
Brain injury 2 945 0% 0.83 (0.50, 1.39)

T T T T T T
0 25 5 75 1 1.25 1.5 P7

Favours Early Caffeine Favours Late Caffeine

Figure 2

Outcomes of retrospective cohort studies and randomized controlled trials evaluating early (initiation <3 days of life) vs. late caffeine therapy (ini-
tiation =3 days of life) [5 cohort studies vs. 2 RCTs]




RESULTS-3

P8
Early caffeine Late caffeine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Dohson 2014 11 37 14536 17 47 14535 47.7%  -6.00[-6.97,-5.03) *
Patel 2013 106 143 83 263 228 57 11.2% -15.70(2237,-9.03 ¥——
Taha 2014 167 21.7 1986 237 237 965 41.0% -7.00[8.77,-5.23] -+
Total (95% Cl) 16604 15557 100.0% -7.50[-10.03,-4.97] il
Heterogeneity: Tau? = 3.25; Chi*= 8.55, df= 2 (P=0.01); F=77% :-20 10 ; 110 20:

Test for overall effect: 2= 5.81 (P < 0.00001)

Figure 3

Favours [Early caffeing] Favours [Late caffzing]

Forest plot of duration of mechanical ventilation in retrospective cohort studies evaluating early (initiation <3 days of life) vs. late caffeine therapy

(initiation >3 days of life)
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Early caffeine Late caffeine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Dobson 2014 37 35 14535 32 35 14535 546%  5.00(4.20,5.80) &+
Taha 2014 50 315 1986 49 331 965 454% 1.00[1.51,351)] —T—
Total (95% CI) 16521 15500 100.0%  3.18[-0.72,7.09] T.-
Heterogeneily. Tau®= 7.10; Chi*= 887, df=1 (P = 0.003); F= 83% m * ; : 0
Testfor overall eflect. 2= 1.80 (P = 0.11) Favours [Early caffeine] Favours [Late caffeine]

Figure 4

Forest plot of duration of therapy with caffeine in retrospective cohort studies evaluating early (initiation <3 days of life) vs. late caffeine therapy

(initiation >3 days of life)




RESULTS-5

Outcome Studies Participants /2 Forest plot

Risk ratio, Mantel-Haenszel, Random, 95% CI

Apnoea i 106 82% + 0.49 (0.14, 1.78)
Tachycardia 3 156 - :} 4.00 (0.48, 33.50)
Bradycardia 2 102 96% } 0.36 (0.01, 12.85)
Hypoxaemia 2 102 86% + 0.59(0.17, 2.02)
Use of mechanical ventilation 3 156 21% ud 1.06 (0.24, 4.66)

T T T T T

0 L] 1 L5 2 5

Favours Early Cafficine Favours Latc Cafficine

Figure 5

Outcomes of randomized controlled trials evaluating early caffeine therapy (initiation <3 days of life) vs. placebo

P9



CONCLUSIONS

Early caffeine therapy is associated with reduced
incidence of bronchopulmonary dysplasia and may
help decrease the burden of morbidities

in preterm infants.

Limitations

In most of the RCTs included in the current study, the sample
sizes were small.

The effect of observational studies?

ME{REYim ;. Caffeine HE $1060
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