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Learning Objectives
• Understand why premature infants are deficient in sodium
• Understand how sodium impacts the growth of premature infants
• Realize the long-term effects of blood draws on infants
• Understand how utilizing urine sodium levels to guide sodium 

supplementation affects the number of blood draws and growth of 
premature infants
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Introduction
• Urine sodium monitoring to guide sodium supplementation

• ELBW (≤ 1,000 grams)
• < 30 weeks’ gestation

• Prematurity correlates with impaired kidney function and increased 
sodium loss

• Sodium deficiency impairs nutrition and weight gain
• Current practice utilizes serum sodium monitoring
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Nutrition
• Goal = simulate same rate of growth infant 

would experience in-utero
• Many advances in current practice
• Up to 40% of ELBW infants experience 

growth failure1

• Vermont Oxford Network (2022)2:
• 52% of infants with BW 500-1500 grams 

have a discharge weight < 10th percentile
• 15% of these infants have a discharge 

weight < 3rd percentile
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Sodium Deficiency
• Contributes to poor nutrition and growth
• Preterm infants have immature kidneys 

that cannot regulate sodium 
homeostasis

• ELBW infants have high fractional 
excretion rate of sodium for the first 10-
14 days of life3

• Serum sodium levels may not be the 
best way to monitor total body sodium 
content
• Serum sodium levels reflect total body 

water content
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• Supplementation based on serum sodium 
levels
• May not be the best way to monitor total 

body sodium content
• More reflective of total body water 

content
• Recent literature suggests using urine 

sodium levels to guide supplementation

• Increases the number of blood draws
• Poor motor and cognitive effects
• Increases anxiety
• Increases blood loss

Current Practice
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Significance
• According to WHO, 13.4 million premature infants in 20204
• Cost of prematurity is $25 billion each year in the U.S.5

• In Nebraska (2022)6:
• 11.3% of infants were premature
• 7.9% were considered low birthweight
• 1.5% born at less than 32 weeks’ gestation

• According to AAP, 50% of preterm infants experience growth failure3
• AAP recommends 3-5 mEq/kg/day sodium7

• Feeds provide 1.7-2.2 mEq/kg/day3

• Additional supplementation is needed
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Clinical Problem
• Sodium supplementation is essential in premature infants

• Improves nutrition and growth
• Decreases adverse outcomes

• Current practice involves utilizing serum sodium levels
• Results in an increased number of blood draws and blood loss
• Serum levels may not be best indicator of sodium balance
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• Sodium Supplementation Optimizes 
Growth

• Improves weight gain8,9

• No complications or adverse 
outcomes8,9

• Use of Urine Sodium to Guide Sodium 
Supplementation

• University of Iowa created algorithm 
for urine sodium monitoring7

• Improved postnatal weight gain7

• Higher urine sodium levels 
associated with improved growth and 
weight gain in post-operative surgical 
infants10

Review of the Literature
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• Decreasing Blood Draws in the NICU
• Increased number of invasive 

procedures correlates with lower IQ 
and long-term brain abnormalities

• Two studies implemented protocols 
that decreased the number of painful 
procedures12,13

• Demonstrates that decreasing 
painful procedures is a priority

Review of the Literature
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Lewin’s Theory of Planned Change14

Unfreeze

• Recognize the need 
for change

• Determine what 
changes will be made

• Replace old behaviors 
and attitudes

Change

• Plan the change
• Implement the change
• Help nurses and 

providers navigate the 
change

Refreeze

• Changes are 
reinforced and 
sustained

• Becomes the “new 
normal”
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Purpose & Aims
Purpose: Decrease the number of blood draws in ELBW infants and infants 
< 30-weeks’ gestation that are associated with sodium supplementation 
monitoring over a two-month period.
1. Developed a protocol based on urine sodium values to guide sodium 

supplementation.
2. Implemented urine sodium monitoring to guide sodium supplementation 

at Bergan Mercy Hospital in Omaha, NE over a two-month period. 
3. Evaluated the effectiveness of urine sodium monitoring in decreasing the 

number of blood draws in infant’s receiving sodium supplementation.
4. Evaluated the growth chart of infants whose sodium supplementation 

was based on urine sodium monitoring. 
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Bergan Mercy Hospital
• Omaha, NE
• Level III NICU
• 38 beds

Methods
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Methods
• Identify appropriate infants

• ELBW (≤ 1,000 grams)
• < 30 weeks’ gestation
• Exclusion criteria: cardiac disease, 

renal disease, chronic diuretic use
• Begin screening at ~ 2 weeks of 

age
• Collection

• Place gauze in infant’s diaper
• Use a syringe to draw up urine from 

soaked gauze

• Continue monitoring every 2 weeks 
until 34 weeks CGA
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• If urine sodium is below threshold
• Start supplementation at 4 

mEq/kg/day
• Increase by 2 mEq/kg/day every 

2 weeks if urine sodium continues 
to be below goal

• If urine sodium is above threshold
• Decrease supplementation by 1 

mEq/kg/day

• Wean or stop supplementation at 
36 weeks CGA

Methods
Reference Urine Sodium Levels

2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks

< 26 weeks 50 40 40 40 40 30

26 to < 30 
weeks

40 40 40 30 30 30

> 30 weeks 40 30 30 30 30 30
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Methods
• Evaluation

• Number of blood draws 
over two-month period

• Growth curve will be 
monitored
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Findings

• T-test shows no significant differences between two groups

• 2023: excluded 1 infant (transfer to a different facility)
• 2024: excluded 4 infants (2 sepsis evaluations, 1 long-term ventilation, 1 transfer to a different facility)

Demographics
Number of 

Infants Mean GA Percent Male
Mean 

Birthweight 
(grams)

Mean BW 
Percentile 

2023 2 27 2/7 50 1070 66

2024 4 28 5/7 75 1326 71

p = 0.38 p = 0.63 p = 0.38 p = 0.86
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Findings
Discharge Weight and Serum Blood Draw Results

Mean Discharge 
Weight (grams)

Mean 
Discharge 

Weight 
Percentile

Mean Number 
Serum Draws

Mean Number 
Urine Sodiums

Mean Number 
of Blood 

Draws Saved

2023 2741 24 5.5 N/A N/A

2024 2943 30 4 3.25 2.25

p = 0.65 p = 0.80 p = 0.47

19

Findings

0

1

2

3

4

5

6

7

8

INFANT 1 INFANT 2 INFANT 3 INFANT 4

2024 Serum vs. Urine Results

# Se rum La bs

# Urin e So dium s

# B lo od  Draws Sa ved

20

Strengths and Limitations
• Strengths

• Provider buy-in
• Limitations

• Small participant sizes in both 2023 and 2024
• Urine sodiums were double checked with serum, especially in the beginning
• Infants need to be followed longer than 8 weeks

21

Acknowledgements
I would like to express my sincere gratitude to the following:

Faculty Chair – Dr. Megan Falke, DNP, APRN, NNP-BC

Cindy Schmid, MSN, APRN, NNP-BC
NICU Staff at Bergan Mercy

22

References
1. Araya, B. R., Ziegler, A. A., Grobe, C. C., Grobe, J. L., & Segar, J. L. (2023). Sodium and growth in preterm infants: A review. 

Newborn, 2(2), 142-147.

2. Vermont Oxford Network. (2022). Vermont Oxford Network database summary for infants 501 to 1500 grams born in 2022. 
Burlington, VT. 

3. American Academy of Pediatrics. (2020). Pediatric nutrition: Policy of the American Academy of Pediatrics (8th ed.). Kleinman, 
R. E. (Ed.), & Greer, F. R. (Ed.).

4. World Health Organization. (2024). Preterm birth. https://www.who.int/news-room/fact-sheets/detail/preterm-birth

5. Waitzman, N. J., Jalali, A., & Grosse, S. D. (2021). Preterm birth lifetime costs in the United States in 2016: An update. 
Seminars in Perinatology, 45(3). doi:10.1016/j.semperi.2021.151390

6. March of Dimes: Peristats. (2024). State summary for Nebraska. https://www.marchofdimes.org/peristats/state-
summaries/nebraska?top=3&lev=1&stop=64&reg=99&sreg=31&obj=1&slev=4

7. Segar, D. E., Segar, E. K., Harshman, L. A., Dagle, J. M., Carlson, S. J., & Segar, J. L. (2018). Physiological approach to 
sodium supplementation in preterm infants. American Journal of Perinatology, 35(10). doi:10.1055/s-0038-1632366

23

References
8. Isemann, B., Mueller, E. W., Narendran, V., & Akinbi, H. (2014). Impact of early sodium supplementation on hyponatremia and 

growth in premature infants: A randomized controlled trial. Journal of Parenteral and Enteral Nutrition, 49(3), 342-349. doi: 
10.1177/0148607114558303

9. Vanpee, M., Herin, P., Broberger, U., & Aperia, A. (1995). Sodium supplementation optimizes weight gain in preterm infants. 
Acta Paediatrica, 84, 1312-1314.

10. Mansour, F., Petersen, D., De Coppi, P., & Eaton, S. (2014). Effect of sodium deficiency on growth of surgical infants: A 
retrospective observational study. Pediatric Surgery International, 30, 1279-1284. doi: 10.1007/s00383-014-3619-2

11. Vinall, J., Miller, S. P., Bjornson, B. H., Fitzpatrick, K. P., Poskitt, K. J., Brant, R., Synnes, A. R., Cepeda I. L., & Grunau, R. E. 
(2014). Invasive procedures in preterm children: Brain and cognitive development at school age. Pediatrics, 133(3). doi: 
10.1542/peds.2013-1863

12. Narvey, M., & Khashu, M. (2023). It is high time we reduce “routine” blood work in neonatal units. Frontiers in Pediatrics, 11(1). 
doi:10.3389/fped.2023.1147512 

13. Klunk, C. J., Barrett, R. E., Peterec, S. M., Blythe, E., Brockett, R., Kenney, M., Natusch, A., Thursland, C., Gallagher, P. G., 
Pando, R., & Bizzarro, M. J. (2021). An initiative to decrease laboratory testing in the NICU. Pediatrics, 148(1). doi: 
10.1542/peds.2020-000570

14. Lewin, K. (1947). Frontiers in group dynamics: Concept, method and reality in social science; social equilibria and social 
change. Human Relations, 1(1), 5-41. doi: 10.1177/001872674700103

24

https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.marchofdimes.org/peristats/state-summaries/nebraska?top=3&lev=1&stop=64&reg=99&sreg=31&obj=1&slev=4
https://www.marchofdimes.org/peristats/state-summaries/nebraska?top=3&lev=1&stop=64&reg=99&sreg=31&obj=1&slev=4
https://www.marchofdimes.org/peristats/state-summaries/nebraska?top=3&lev=1&stop=64&reg=99&sreg=31&obj=1&slev=4


8/31/25

5

Thank you.
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