The effects of caffeine use in NICU on the neurodevelopmental outcome of premature infants: A
prospective review
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Introduction

Results Method

Discussion

» The following variables were collected: demographics, birth
weight, neonatal comorbidities, Apgar scores, evidence of
caffeine administration, and duration of mechanical
ventilation.

* The cumulative dose of caffeine is calculated as the
sum of the initiation dose and the product of the
maintenance dose and the number of days on
maintenance.

* Within the Corewell Health system,
approximately 99.9% of preterm infants born
at <32 weeks' gestational age receive
caffeine citrate within the first 24 hours of life.

327 medical charts reviewed

» Prematurity remains a major cause of neonatal
morbidity as the developing brain is vulnerable
to intermittent hypoxia and inflammation.

40 infants excluded based on inclusion and exclusion criteria

Genetic disease or brain malformation = 3
Born outside of Corgwell Health = 28
GAS > 34 weeks =9

« Caffeine citrate (CC) is a cornerstone therapy in
the NICU for apnea of prematurity, with
neuroprotective effects through antioxidation
and anti inflammation.’-2

* Clinical comorbidities including PVL, SGA,
PDA, BPD, and NEC, as well as low birth
weight and low Apgar score are most

287 infants divided into subgroups based on GAS
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multivariable analyses adjusted for gestational
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Aims and Objectives

* Evaluate the consistency the protocol of CC
administration at NICU Corewell Health East
NICU between the years of 2020 and 2024.

+ Evaluate the cumulative dose of CC given in
NICU on the neurodevelopmental outcomes
of preterm infants measured at follow-up
visits.

Gestational Age
(weeks)

1.185 (0.929-1.510)

0.822 (0.611-1.104)

1.208 (0.939-1.555)

0.791 (0.579-1.080)

1.038 (0.812-1.328)

0.798 (0.608-1.048)

1.050 (0.792-1.390)

0.984 (0.768-1.260)

1.064 (0.823-1.375)

Birth Weight in
|grams

1.003 (1.001-1.006)*

0.999 (0.998-1.001)

1.002 (1.000-1.004)

0.999 (0.998-1.001)

1.001 (0.999-1.003)

0.998 (0.996-1.000)*

1.000 (0.998-1.002)

1.000 (0.998-1.001)

1.000 (0.998-1.001)

Total doses of IV
caffeine citrate

0.997 (0.994-1.000)

1.002 (0.999-1.006)

0.998 (0.995-1.000)

1.003 (0.998-1.008)

0.999 (0.996-1.002)

1.005 (1.000-1.009)*

0.999 (0.996-1.003)

1.000 (0.996-1.003)

0.998 (0.995-1.002)

Total days on
ventilator

0.995 (0.984-1.005)

0.998 (0.988-1.008)

0.997 (0.987-1.007)

Length of stay in
the NICU (wks)

0.954 (0.892-1.020)

0.963 (0.901-1.028)

0.969 (0.909-1.033)

Table 1: Univariate analysis of the effects of clinical characteristics of the cohort and cumulative dose of caffeine on the neurodevelopmental outcomes of
<32 GAS weeks preterm infants.

(*p-value < 0.05; OR of impairment for categorical variables; OR of no impairment for continuous variable; Firth's correction with the logistic regression

models was used to account for the smaller sample size of the Bayley Ill scores)

surfactant: incidence and risk factors in the prospective cohort
study. Dev Period Med. 2017;21(4):328-335.
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Apgar Score at 20, 2025. doi:10.1038/s41390-025-04387-1
5 minutes (1-10) |1.333 (1.060-1.676)* |0.837 (0.423-1.658) |1.570 (1.218-2.024)" 0.812 (0.458-1.441) [1.297 (0.997-1.686) 0.813 (0.504-1.311) [1.140 (0.824-1.578) |1.058 (0.785-1.426) |0.987 (0.722-1.350)
IVH Grade 1.369 (0.572-3.277) 0.838 (0.455-1.540) |0.858 (0.505-1.456) 0.918 (0.571-1.475) 0.897 (0.498-1.617) ]0.900 (0.267-3.030) |0.900 (0.267-3.030)

Abbreviations

CC: Caffeine citrate

SGA: Small gestational age
PVL: periventricular leukomalacia

BPD: Bronchopulmonary dysplasia

NEC: necrotizing enterocolitis

DART: Dexamethasone: A Randomized Trial
OR: Odd ratio

NICU: Neonatal intensive care unit
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