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Background
• Caffeine for the treatment of apnea of prematurity (AOP) has been shown
to stimulate respiratory drive and reduce the need for mechanical
ventilation in preterm infants.1
• Caffeine has a long half-life (101 hours) and a wide therapeutic index.1,2
• Maintenance doses for caffeine range between 5 to 10 mg/kg/day.6
• Literature suggests that caffeine effectiveness can be monitored exclusively
by symptoms of apnea or toxicity such as tachycardia.4,10
• There is a theoretical link between caffeine therapy and weight gain in
neonates; however, studies have yet to discover a statistical or clinical
significance.1,6-8,10
• Mercy Hospital Springfield neonatal intensive care unit (NICU) current
standard of practices are: administering loading dose of 20 mg/kg prior to
maintenance therapy, routinely starting maintenance doses at 6 mg/kg/day
in 2019 and 7.5 mg/kg/day in 2020, weekly caffeine trough monitoring,
allowing the neonate to grow-out of their caffeine dose and $4 cost of the
caffeine blood draw plus overhead.
• The purpose of this study is to evaluate the starting maintenance dose for
caffeine and investigate the necessity of weekly caffeine blood level
monitoring.

Discussion

Results
Table 1. Baseline characteristics of the subjects.*
Baseline Characteristics

Total
(N=157)

2019
(N=86)

2020
(N=71)

Gestational Age - wk

30.6±3.1

30.2±3.3

31.1±2.9

Gender – no. (%)
Male
Female

94 (59.9)
63 (40.1)

52 (60.5)
34 (39.5)

42 (59.2)
29 (40.8)

Self-reported Race - no. (%)
Caucasian
African American
Mixed Race
Other

130 (82.8)
4 (2.5)
9 (5.7)
14 (8.9)

69 (80.2)
2 (2.3)
5 (5.8)
10 (11.6)

61 (85.9)
2 (2.8)
4 (5.6)
4 (5.6)

Birthplace - no. (%)
Mercy Hospital Springfield
Transfer

132 (84.1)
25 (15.9)

71 (82.6)
15 (17.4)

61 (85.9)
10 (14.1)

Birth order - no. (%)
Singleton
Multiple

118 (75.2)
39 (24.8)

65 (75.6)
21 (24.4)

53 (74.6)
18 (25.4)

6.7±4.3

7.6±4.9†

5.7±3.1†

Length of hospital stay – wk†

* Plus-minus values are mean±standard deviation.
† P=0.019

Primary Outcome Results

Primary Objective
• To assess the dose adjustments made to caffeine therapy in neonates with
AOP across the patient’s course of therapy using the median value of the
maintenance caffeine doses.

Secondary Objectives
• To evaluate the number of caffeine level blood draws performed per
patient.
• To assess the impact of caffeine on patients’ weight using the change in
weight across duration of therapy.
• To analyze the cost(s) associated with caffeine blood level draws.

Methods and Materials

Conclusions

• Retrospective chart review.

• We can reasonably assume the starting caffeine dose of 7.5mg/kg appears
to be an appropriate maintenance dose for neonates regardless of
gestational age with AOP based on the results of an overall median starting
and ending dose of 7.5mg/kg, decreased average dose changes per patient
and decreased blood draws per patient.
• Results of this retrospective chart review support considering the
discontinuation of weekly caffeine blood level monitoring at Mercy Hospital
Springfield.
• Further studies are needed to determine median caffeine dose during vital
therapy timeframes without weaning influence.

Secondary Outcome Results

71

53

3.7 blood
draws per
patient in
2020*

1.3 dose changes
per patient for
starting doses of
>6.5 mg/kg†

157

86
56
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• The overall starting and ending doses of caffeine were similar at 7.5mg/kg.
Patients with a higher starting maintenance dose of >6.5 mg/kg required
fewer dose changes per patient on average (1.3) compared to lower starting
maintenance doses of ≤6.5 mg/kg (2.4) (P=0.16); therefore, the higher
starting doses were able to achieve the desired therapeutic dose faster. The
average blood draws per patient decreased from 6.5 per patient in 2019 to
3.7 per patient in 2020 (P=0.0019); although, the average length of
hospitalization also decreased from 7.6 weeks in 2019 to 5.7 weeks in 2020
(P=0.019). The study was not powered to determine statistical significance
at this time. Table 2 and Figure 3 show the 6mg/kg starting caffeine dose in
2019 required more adjustments and blood draws, compared to the
7.5mg/kg dose in 2020, to reach the median ending dose of 7.5mg/kg. This
helped support the dose increase that occurred between 2019 and 2020.
• Neonates with gestational ages < 30 weeks were started on lower doses of
caffeine and had similar ending doses compared with gestational ages > 30
weeks. This finding suggests that younger neonates may require the same
mg/kg dose as older neonates to attain an optimal therapeutic benefit.
• Preterm neonates on caffeine therapy gained an average of 0.12 kg/week
while a full-term infant normally gains an average of 0.14-0.2 kg/week from
birth to 6 months.11 These results are consistent with other literature,
implying caffeine may not statistically or clinically impact weight gain. 1,6-8,10
• Removing weekly caffeine blood level monitoring could save Mercy Hospital
Springfield an annual average of $1,122. The cost associated with caffeine
blood draws did not account for nursing time, collection supplies or risk of
infection costs; therefore, savings could potentially be greater.
• Possible limitations for this study include: Mercy Hospital Springfield’s
standard of practice to allow neonates to grow out of their therapeutic
caffeine dose to facilitate weaning; the caffeine levels may have been
combined with other blood draw orders to monitor the patient’s overall
health rather than a separate draw; the Mercy Hospital Springfield wide
efforts to decrease patient length of stay in the NICU; and the decreased
NICU census in 2020 due to the SARS-CoV-2 pandemic.

6.5 blood
draws per
patient in
2019*

2.4 dose changes
per patient for
starting doses of
≤6.5 mg/kg†

Figure 3. Average blood draws and dose changes per patient.
* Patients received minimum of one caffeine trough, P=0.0019
† P=0.16

• Total cost for blood draws was $2244 ($1460 in 2019 and $784 in 2020).
• Neonates on caffeine therapy gained an average of 0.12 kg/week.
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