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Alert Most often given in conjunction with calcium for the prevention and treatment of metabolic bone 
disease in preterm infants. 
1 mmol phosphorus/phosphate (P) = 31 mg elemental phosphorus.  
1 mmol elemental calcium (Ca) = 40 mg elemental calcium. 
Separate oral doses from calcium supplements by at least 2 hours. 
When using IV preparation, always check plasma sodium and potassium concentrations to assist in 
choosing the right phosphate preparation (e.g. sodium or potassium phosphate preparation). 

Indication  Treatment of Metabolic Bone Disease. 
Treatment of hypophosphataemia. 
Supplementation to meet the recommended daily intakes. 

Action Phosphorus is a major intracellular mineral and is important in bone mineralisation and energy 
production. 

Drug Type                                    Mineral 

Trade Name                   IV 
Glycophos® Concentrated injection solution for infusion (Fresenius-Kabi) (recommended organic 
preparation) 
Each 1 mL of Glycophos® corresponds to 1 mmol phosphate and 2 mmol sodium. 
 
Sodium dihydrogen phosphate Phebra IV (Preferred inorganic preparation) 
Each 1 mL vial corresponds to 1 mmol phosphate, 1 mmol sodium and 2 mmol hydrogen. 
 
Potassium dihydrogen phosphate concentrated injection DBL IV 
Potassium dihydrogen phosphate concentrated injection Phebra IV 
Each 1 mL ampoule corresponds to 1 mmol phosphate, 1 mmol potassium and 2 mmol hydrogen. 
 
ORAL 
Phosphate-Phebra® oral effervescent tablets 
Each tablet contains: 16.1 mmol phosphate (equivalent to 500 mg elemental phosphorus); 20.4 mmol 
sodium; 3.1 mmol potassium  
 
Sodium dihydrogen phosphate Phebra IV (preferred IV preparation) 
Each 10 mL vial (sodium dihydrogen phosphate 1.56 g) contains: 10 mmol phosphate; 10 mmol sodium; 
20 mmol hydrogen 
 
Potassium dihydrogen phosphate concentrated injection DBL IV 
Potassium dihydrogen phosphate concentrated injection Phebra IV 
Each 10 mL ampoule (potassium dihydrogen phosphate 1.361 g) contains: 10 mmol phosphate; 10 mmol 
potassium; 20 mmol hydrogen 

Presentation  IV: Glycophos 20 mL ampoule; Sodium dihydrogen phosphate 10 mL vial; Potassium dihydrogen 
phosphate concentrated injection 10 mL ampoule.  
Oral: 500 mg effervescent tablets; IV preparation (e.g. sodium or potassium dihydrogen phosphate) can 
be given orally. 
 

Dose                            
 

Treatment of metabolic bone disease (MBD) 
 

PO: 1 to 3 mmol/kg/day in 2-4 divided doses as an addition to intake from milk and other 
sources to a maximum intake of 4.5 mmol/kg/day.  
 
Use either Sodium dihydrogen phosphate Phebra IV preparation or Phosphate-Effervescent 
tablets.  
 
General principles of treatment of MBD: 
A. Commence at low dose (e.g. 1 mmol/kg/day) and titrate the dose up as tolerated. 

B. Given in conjunction with calcium supplementation (but not together - example: Calcium 8 

AM, 2 PM, 8 PM and Phosphorus 6 AM, 12 MD, 6 PM ) 

C. Aim to reach the upper end of the recommended intake: Ca 5 mmol/kg/day and P 4.5 

mmol/kg/day.8  
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D. Dose can be adjusted with a goal of slight excess supply aiming for urinary calcium 

≥1.2mmol/L and phosphate ≥0.4 mmol/L. 

Treatment of acute hypophosphataemia  
IV infusion: 0.2 mmol/kg/dose [range 0.15–0.33 mmol/kg/dose]. Repeat as necessary. Aim to 
maintain normophosphataemia of 1.8–2.6 mmol/L (5.6–8.1 mg/dl). 
 

Daily enteral Supplementation to meet the recommended daily intakes (RDI) 
2–4.5 mmol/kg/day (62–140 mg/kg/day of phosphorus)7,8 

 
1. Calculate intake from parenteral and enteral sources 
2. Supplement the difference via IV or oral route. 

Dose adjustment  

Maximum dose  

Total cumulative 
dose 

 

Route PO 
IV 

Preparation                 IV infusion for treatment of acute hypophosphataemia: 
IV infusion (Glycophos):  Draw up 1 mL (1 mmol phosphate) and add 19 mL sodium chloride 0.9% or 
water for injection to make a final volume of 20 mL with a concentration of 0.05 mmol/mL. Draw up 4 
mL/kg (0.2 mmol/kg). 
  
IV infusion (sodium dihydrogen phosphate): Draw up 1 mL (1 mmol phosphate) and add 19 mL sodium 
chloride 0.9% or glucose 5% to make a final volume of 20 mL with a concentration of 0.05 mmol/mL. 
Draw up 4 mL/kg (0.2 mmol/kg). 
 
IV infusion (potassium dihydrogen phosphate): Draw up 1 mL (1 mmol phosphate) and add 24 mL sodium 
chloride 0.9% or glucose 5% to make a final volume of 25 mL with a concentration of 0.04 mmol/mL. 
Draw up 5 mL/kg (0.2 mmol/kg). 
 
Oral 
Option 1 (preferred option for infants going home or when a long storage time is required in the NICU): 
Disperse 500 mg (16.1 mmol) Phosphate effervescent tablet in 16 mL of water for injection to make a 
solution with a concentration of 1 mmol/mL.   
 
Option 2 (can be used where preparation with low osmolality is preferred e.g. infants with history of feed 
intolerance): IV sodium dihydrogen phosphate decanted into a bottle and given orally undiluted (expiry 
time: 7 days). 

Administration  Oral 
Can be administered with feeds (refer to evidence summary section). 
Separate calcium supplements by at least 2 hours.  
 
IV  
As part of parenteral nutrition fluid – refer to individual parenteral nutrition formulations.  
 
IV infusion for treatment of acute hypophosphataemia: 
IV glycophos: Infuse over at least 8 hours. 
IV sodium dihydrogen phosphate or IV potassium dihydrogen phosphate: Infuse over at least 6 hours.  
 
For severe hypophosphataemia infuse over 8–12 hours. Maximum infusion rate of 0.2 mmol/kg/h. 

Monitoring              Phosphate, calcium, magnesium, alkaline phosphatase concentrations are required at least fortnightly or 
more often if required. Once these concentrations normalise, serum analysis may be performed once 
monthly for 6 months or at the discretion of the clinician.10   
Urinary calcium and phosphate and Tubular Reabsorption Phosphate (TRP)%, parathormone, and vitamin 
D concentrations may be useful under certain circumstances . 

Contraindications Hyperphosphataemia, dehydration, severe renal insufficiency, shock. 



Phosphorus 
Newborn use only 

2021 

 

ANMF Consensus Group    Phosphorus    Page 3 of 6 

Precautions Hypernatraemia (avoid sodium dihydrogen phosphate). 
Hyperkalaemia (avoid potassium dihydrogen phosphate) 

Drug Interactions Calcium and magnesium antacids (e.g. acetate, carbonate, citrate, hydroxide etc.) reduce phosphate 
absorption — separate doses by at least 2 hours. 
Additive effects with other drugs that may prolong QT interval. 
Potassium dihydrogen phosphate preparation may increase the risk of hyperkalaemia when used in 
conjunction with potassium sparing diuretics (e.g. spironolactone). 

Adverse 
Reactions  

Diarrhoea (oral use only), hypocalcaemia, nephrotoxicity, prolonged QT interval, hypotension, 
hypomagnesaemia. 
Hyperphosphataemia – carpopedal spasm, seizures.2 

Compatibility Glycophos 
Fluids: Sodium chloride 0.9%, water for injection, glucose 5%. 
Y-site: No iformation. 
Potassium dihydrogen phosphate 
Fluids: Glucose 5%, glucose 10%, glucose in sodium chloride solutions, sodium chloride 0.45%, sodium 
chloride 0.9%, sodium chloride 3%. 
Y-site: No information. 
 
Sodium dihydrogen phosphate 
Fluids: Glucose 5%, sodium chloride 0.9%. 
Y-site: No information 

Incompatibility   Potassium dihydrogen phosphate  
Fluids: No information 
Drugs: Aciclovir, amiodarone, calcium salts, ketamine, lorazepam, magnesium salts, rocuronium. 
Solutions that contain other cations such as calcium, magnesium, iron and aluminium may also 
precipitate. 
 
Sodium dihydrogen phosphate 
Fluids : No information 
Drugs: Aciclovir, amiodarone, calcium salts, calcium, aluminium or magnesium, iron and magnesium 
containing solutions. 

Stability           Preparation from oral effervescent tablets: It is to be used immediately after preparation and discard 
unused portion. 
Oral preparation from IV sodium dihydrogen phosphate: 7 days 
Glycophos: To be used within 24 hours after reconstitution. 

Storage              Store below 25°C. 

Excipients Phosphate-Phebra® oral effervescent tablets: Sodium bicarbonate, potassium bicarbonate, macrogol 
4000, citric acid, sucrose, orange 52570 TP0551 and saccharin sodium. 
Glycophos: Hydrochloric acid and water for injections. 

Special 
Comments 

 

Evidence Recommended daily intakes (RDI) 
Phosphorus absorption is typically 80% to 90% of dietary intake.3 
 
Parenteral intake: Previously, the recommended doses of parenteral Ca and P in preterm infants varied 
from 1.3–3 mmol Ca/kg/day and 1.0–2.3 mmol P/kg/day, with a Ca:P ratio in the range of 1.3–1.7.1,4-6 
ESPGHAN 2018 updated guidelines on parenteral nutrition recommends the following Ca and 
Phosphate:12 

 Parenteral Ca  
mmol (mg)/kg/day 

Parenteral Ph  
mmol (mg)/kg/day 

Preterm during the first days of life 0.8-2.0 (32-80) 1.0-2.0 (31-62) 

Growing preterm 1.6-3.5 (100-140) 1.6-3.5 (77-108) 

Term neonate 0.8-1.5 (30-60) 0.7-1.3 (20-40) 

 
Enteral intake: ESPGHAN 2010 Guidelines for enteral nutrition recommend 2–3 mmol/kg/day of a highly 
absorbable phosphate source in a ratio with calcium (Ca:P) of 1.5–2.0.7 American Academy of Pediatrics 
Committee on Nutrition 2013 Guidelines recommend  Ca 150-200 mg/kg/day (3.8-5 mmol/kg/day) and P 
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75-140 mg/kg/day (2.4-4.5 mmol/kg/day) and 200-400 IU/day of vitamin D for enteral nutrition in 
preterm neonates.8 
 
The exact serum phosphorus concentration at which to commence supplementation of  phosphate is not 
known and recommendations vary from 1.3 mmol/L8 to 1.8 mmol/L.9  
 
Metabolic bone disease 
Goal: Aim for the upper end of the recommended range to prevent fractures and clinical symptoms of 
osteopenia: Ca and P of around 4-4.5 mmol/kg/day. Adjust the mineral intake with a goal of achieving a 
slight excess of urinary mineral excretion: Urinary calcium ≥1.2mmol/L and phosphate ≥0.4 mmol/L.14 
 
Step 1: Calculate the mineral intake from enteral feed:  
Example: 150 ml/kg/day of mature preterm EBM contains: Ca 1 mmol/kg/day and P 0.6 mmol/kg/day. 
150 ml/kg/day preterm EBM+24kcal HMF contains: Ca 4.5 mmol/kg/day and P 2.7 mmol/kg/day. 
 

Preterm milk Ca, mmol (mg)/100 mL P, mmol (mg)/100 mL 

1st week 0.7 (26) 0.4 (11) 

2nd week 0.6 (25) 0.5 (15) 

Week 3/4 0.6 (25) 0.5 (14) 

Week 10/12 0.7 (29) 0.4 (12) 

Term milk   

1st week 0.7 (26) 0.4 (12) 

2nd week 0.7 (28) 0.6 (17) 

Week 3/4 0.7 (27) 0.5 (16) 

Week 10/12 0.7 (26) 0.5 (16) 

Elemental Ca, 1 mmol = 40 mg. Elemental Phosphorus, 1 mmol = 31 mg. Adapted from Gidrewicz and 
Fenton BMC Pediatrics 2014, 14:216.15 
 
Step 2: Calculate the gap in Ca and P intake/requirement: This will be the dose required. 
 
Step 3: Prescribe 50% of the required dose of Ca and P in 2-3 divided doses alternatively but not 
together. (example: Ca 8 AM, 2 PM, 8 PM and P 6 AM, 12 MD, 6 PM). 
 
Step 4: Once 50% dose is tolerated for 1 week, increase to 100% required dose.   
ORAL preparation during NICU stay: Sodium dihydrogen phosphate Phebra IV is the preferred 
preparation for oral administration due to its low osmolality. 
ORAL preparation at discharge or stable neonates: Phosphate effervescent tablets can be used. 
 
American Academy of Pediatrics Committee on nutrition 2013 Guidelines on management for Enterally 
Fed Preterm Infants With Radiologic Evidence of Rickets: 1. Maximize nutrient intake. 2. If no further 
increases in these can be made, add elemental calcium and phosphorus as tolerated. Usually beginning 
at 20 mg/kg per day of elemental calcium and 10–20 mg/kg per day elemental phosphorus and 
increasing, as tolerated, usually to a maximum of 70–80 mg/kg per day of elemental calcium and 40–50 
mg/kg per day elemental phosphorus. May consider targeting 25-OH-D concentration of >20 ng/mL (50 
nmol/L).8 However, breast milk content of phosphorus is variable and harder to estimate the intakes 
accurately. A more pragmatic approach suggested by our consensus group: start with P 0.5-1.0 
mmol/kg/day in divided doses and increase as tolerated to a maximum of P 3 mmol/kg/day. 
 
Efficacy and safety 
An ideal oral form of phosphate for use in preterm infants does not exist. Administering the intravenous 
preparations orally can be considered, because they are lower in osmolarity than are commercially 
available phosphorus-containing liquids. For example, potassium dihydrogen phosphate provides 31 mg 
of elemental phosphorus per millimole. A dose of 10 to 20 mg/kg per day of elemental phosphorus is 
reasonable and will likely resolve hypophosphataemia in most preterm infants.8 
 
Oral phosphorus and feeds 
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It is recommended to separate oral doses from calcium and antacids containing agents such as 
aluminium hydroxide, calcium or magnesium salts, as these may reduce the bioavailability of phosphate. 
Oral phosphate preparation has high osmolality and administration with feeds may have theoretical 
benefit of reducing the osmolality (consensus opinion).   

Practice points  

References 1. Tsang R, Uauy R, Koletzko B, Zlotkin SH. Calcium, magnesium, phosphate and vitamin D. In Nutrition 
of the preterm infant. Scientific basis and practical guidelines 2005:p 265. 

2. Dissaneewate S, Vachvanichsanong P. Severe hyperphosphatemia in a newborn with renal 
insufficiency because of an erroneous medical prescription. Journal of Renal Nutrition. 2009 Nov 
30;19(6):500-2. 

3. Schanler RJ, Abrams SA, Garza C. Mineral balance studies in very low birth weight infants fed human 
milk. J Pediatr. 1988;113 (1 pt 2):230–238. 

4. AAP. Pediatric nutrition handbook. 6th ed. Kleinman RE, editor: AAP eBooks; 2009. 
5. Koletzko B, Goulet O, Hunt J, Krohn K, Shamir R. 1. Guidelines on Paediatric Parenteral Nutrition of 

the European Society of Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) and the 
European Society for Clinical Nutrition and Metabolism (ESPEN), Supported by the European Society 
of Paediatric Research (ESPR). J Pediatr Gastroenterol Nutr. 2005;41 Suppl 2:S1-87. 

6. Bolisetty S, Osborn D, Sinn J, Lui K. Australasian Neonatal Parenteral Nutrition Consensus Group. 
Standardised neonatal parenteral nutrition formulations-an Australasian group consensus 2012. 
BMC Pediatr. 2014;14:48. 

7. Agostoni C, Buonocore G, Carnielli VP, et al; ESPGHAN Committee on Nutrition. Enteral nutrient 
supply for preterm infants: commentary from the European Society of Paediatric Gastroenterology, 
Hepatology and Nutrition Committee on Nutrition. J Pediatr Gastroenterol Nutr. 2010;50(1):85–91. 

8. Abrams SA, and the Committee on nutrition. Calcium and Vitamin D Requirements of Enterally Fed 
Preterm Infants. Pediatrics 2013;131:e1676–e1683. 

9. Tinnion RJ, Embleton ND. How to use... alkaline phosphatase in neonatology. Arch Dis Child Educ 
Pract 2012;97:157–63. 

10. Bozzetti V, Tagliabue P. Metabolic Bone Disease in preterm newborn: an update on nutritional 
issues. Italian J Ped 2009;35:20. Doi:10.1186/1824-7288-35-20. 

11. MIMS Product Info. Accessed on 11 April 2018. 
12. Mihatsch W, et al., ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric parenteral nutrition: 

Calcium, phosphorus and magnesium, Clinical Nutrition (2018), 
https://doi.org/10.1016/j.clnu.2018.06.950. 

13. Schanler RJ, Atkinson SA. Human milk. In Nutrition of the preterm infant. Scientific basis and 
practical guidelines. Second edition 2005. Eds Tsang R, Uauy R, Koletzko B, Zlotkin SH.:p 336. 

14. Osborn DA. Metabolic bone disease. 
https://www.slhd.nsw.gov.au/rpa/neonatal%5Ccontent/pdf/guidelines/metabolicBD.pdf 

15. Gidrewicz DA, Fenton TR. A systematic review and meta-analysis of the nutrient content of preterm 
and term breast milk. BMC pediatrics. 2014 Dec;14(1):216. 

 
VERSION/NUMBER DATE 

Original 1.0 15/11/2016 

Version 1.1 
Version 2.0 
Version 3.0 

22/11/2018 
20/05/2021 
15/07/2021 

Current 4.0 
Current 4.0(Minor errata) 

21/10/2021 
23/06/2023 

REVIEW 21/10/2026 

 
Authors Contribution 

Original author/s Chris Wake, Srinivas Bolisetty 

Expert review  

Current version author Srinivas Bolisetty 

Evidence Review David Osborn 

Nursing Review Eszter Jozsa, Priya Govindaswamy 

Pharmacy Review Jing Xiao, Cindy Chen 

https://doi.org/10.1016/j.clnu.2018.06.950
https://www.slhd.nsw.gov.au/rpa/neonatal%5Ccontent/pdf/guidelines/metabolicBD.pdf


Phosphorus 
Newborn use only 

2021 

 

ANMF Consensus Group    Phosphorus    Page 6 of 6 

ANMF Group contributors Nilkant Phad, Bhavesh Mehta, John Sinn, Michelle Jenkins, Thao Tran, 
Helen Huynh, Simarjit Kaur, Jessica Mehegan, Joanne Malloy, Mohammad 
Irfan Azeem 

Final content and editing review of the original Ian Whyte 

Electronic version Cindy Chen, Ian Callander 

Facilitator Srinivas Bolisetty 

 


