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What about bones strength in this baby?MBDP, E Boros
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Collins  M et al, 2022
Gamagedera et al

Thebone Calcium

Phosphate
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Mineral accretion during pregnancy

Metabolic Bone Disease of Prematurity
= Osteopenia of prematurity
= Rickets of prematurity

Skeletal demineralisation arised from 
Inadequate provision of calcium and phosphate  in utero

Preterm birth
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Why thinking about his bones?

Short term complications:

No MBDP group
N=191

MBDP group
N=27

Duration of non invasive 
ventilation

96 (51, 186) 120 (60, 402)

Avila-Alvarez et al 2020
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• Impact of MBPD on neurodevelopment at 2 years

Why thinking about his bones?

MBDP, E Boros Chen et al 2024



Long term complications:    short stature?
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Why thinking about his bones?

• Short term complications:
• Risk of spontaneous fractures
• Rib fracture influence respiratory distress 
• Osteopenia weakening the rib cage

• Long term complications:
• Final height
• Neurodevelopment
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Metabolic Bone Disease of Prematurity

Tsung-Mu Wu et al, 2023

Which preterm 
will be affected?
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73 neonatal units22 countries

2024
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Mineral accretion during intra-uterine life

During the 3rd trimester:
- Calcium: 100-120 mg/kg/day
- Phosphate: 50-65 mg/kg/day 

Rodolfo R 2016MBDP, E Boros



Mineral homeostasis during pregnancy

Calcium gradient 1,0 to 1,4 in fetus

Cation channel, subfamily V, 
member 6,  encoded by TRPV6

Placenta 

Phosphate transport
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Prenatal Risk Factors for MBDP

MBDP, E Boros



Postnatal Risk Factors for MBDP

ØCalcium and Phosphate intake
• Parenteral Nutrition (PN)

• Standard PN ➔ Provides 60–70% of mineral requirements
• (Solubility constraints for optimal intake)

Grover et al 2024
Espaghn recommandation 2018

During the 3rd trimester:
- Calcium: 100-120 mg/kg/day
- Phosphate: 50-65 mg/kg/day 
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Postnatal Risk Factors for MBDP

ØCalcium and Phosphate intake
• Enteral Intake

• Unfortified Breast Milk or infant formula➔ Insufficient Ca and PO4 intake for preterm 
infants

• Preterm Infant Formula ➔ Higher Ca and PO4 content, but variable bioavailability
• Human Milk Fortifiers ➔ Additional Ca and PO4 intake, but variable tolerance

Grover et al 2024
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Postnatal Risk Factors for MBDP

ØMedications Affecting Mineral Homeostasis

Grover et al 2024MBDP, E Boros



Risk factors for MBDP

2022

Conclusion:
Factors that may increase the risk of MBDP:

- Birth weight <1000g
- Gestational age <32 weeks
- Parenteral nutrition time
- Intrauterine growth retardation
- Septicemia
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Metabolic Bone Disease of Prematurity
• multifactorial
• arises from

• Inadequate provision of calcium and phosphate  in utero+/- after birth
• Increased bone resorption +/- reduced bone formation after birth

www.efcni.org; www.cpbf-fbpc.org ; 
www.elhee.com
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Adapted from Grover et al 2024, Chinoy et al 2019 and Wang et al 2022

Septicemia

32
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Prevention of 
Metabolic Bone Disease of Prematurity

Mihatsch et al, 2018, ESPGHAN recmmandation

Initial goal:
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Initial goal
Prevention of 
Metabolic Bone Disease of Prematurity

MBDP, E Boros



Is prevention enough?

2011

- 46 infants with low intake 
- 40 infants with high intake

Bone strength measurements with speeed of sound 
(ultrasound)
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Is prevention enough?

2022
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Is prevention enough?

N=132 N=102
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Metabolic Bone Disease of Prematurity
• Prevention decreases the risk of MBDP but …
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Screening for MBDP?

Prevention
2018 ESPGHAN recommandation
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Screening for MBDP?

Prevention
2018 ESPGHAN recommandation

When to screen?
What to screen?
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When to screen?

Yesiltepe et al 2014

Gestational age Birth weight Days at diagnosis Fracture sites

31 730 85 ribs

25+4 780 120 ribs

Gestational age Birth weight Days at diagnosis Fracture sites

29 520 49 ribs

27+6 1300 70 ribs

Xu et al, 2024

O’Reilley et al 2020
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When to screen?

Chinoy et al 2019
Grover et al 2024
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When to screen?

Grover et al 2024

4 weeks
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73 neonatal units22 countriesWhat to screen?
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What to screen?

Calcium Phosphate
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Mineral homeostasis

! PTH

! urinary phosphate=> low TRP

Normal serum calcium
Low serum phosphate

Low calcium intake
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Mineral homeostasis

normal PTH

Normal/low urinary phosphate=> high TRP

Normal serum calcium
Low serum phosphate

Low phosphate intake
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Grover et al 2024
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Grover et al 2024

Normal Ca,        Low P
High Alcaline phosphatase
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What to screen?

•Alcaline phosphatase
•Phosphate
•Calcium
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When and what to screen?

4 weeks
ALP, P, Ca

Grover et al 2024MBDP, E Boros



73 neonatal units22 countriesNormal values
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Normal values

2023

2023

MBDP=
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Normal values

Motte-Signoret et al 2023

DOB= day of birth
DOL= day of life

Threshold ALP of 500 U/l at 1 month

Alcaline phosphatase
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Normal values

Mo4e-Signoret et al 2023

DOB= day of birth
DOL= day of life

MBDP, E Boros



Imel et al 2020

Normal values
Phosphate
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Threshold Keypoints

ALP
>500 IU/L trending up
>800 IU/L more commonly associated

with rickets

- Physiologic elevation for the first 4-6 weeks
- Can be elevated in liver disease
- May be low in glucocorticoid treatment

Phosphate
<1.8 mmol/l (5.5 mg/dl)

< 1.5 mmol/l (4.5 mg/dl) more sensitive

- Persistently low phoshate increases the risk of MBDP

Calcium
<2.1 mmol/l (8.5 mg/dl)
> 2.6 mmol/l (10.5 mg/dl)

- Isolated measurements not useful

Thresholds

Adapted from Grover 2024 and Figueras-Aloy 2014
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Threshold Keypoints

ALP
>500 IU/L trending up
>800 IU/L more commonly associated with rickets

- Physiologic elevation for the first 4-6 weeks
- Can be elevated in liver disease
- May be low in glucocorticoid treatment

Phosphate
<1.8 mmol/l (5.5 mg/dl)
< 1.5 mmol/l (4.5 mg/dl) more sensitive

- Persistently low phoshate increases the risk of MBDP

Calcium
<2.1 mmol/l (8.5 mg/dl)
> 2.6 mmol/l (10.5 mg/dl)

- Isolated measurements not useful

Diagnostic of MBDP
at 4 weeks

Adapted from Grover 2024 and Figueras-Aloy 2014

1. ALP>800 IU/L or P<1.5 mmol/l
2. ALP>500IU/l and P<1.8 mmol/l
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No MBDP

Grover et al 2024MBDP, E Boros



Grover et al 2024MBDP, E Boros

Low Phosphate
High ALP



Grover et al 2024
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Threshold Keypoints

PTH
>100 pg/ml

Reference range similar to adults

TRP 
>95%  in the setting of low phosphate

normal range 78-91% in preterms

High TRP suggests near complete urinary reabsorption and 
suggests phosphate supplementation

Low TRP suggests excess urinary phosphate excretion, associated
with high PTH

Normal values

Adapted from Grover et al 2024MBDP, E Boros



Serum P

Adapted from Grover et al 2024MBDP, E Boros



Supplementation

Product Content in mineral

Calcium
Calcium gluconate (solution) 94 mg of elemental calcium/1 ml

Calcium carbonate 40 mg of elemental calcium/100 mg 

Phosphate
Potion Joulie 30 mg of elemental phosphate/1 ml

Na2HPO4 . 12H2O 13,6g
H3PO4 5,88g
H2O AD 100ml

Potion Joulie
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Vitamin D
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Vitamin D in preterms

200-400 UI vs 960 UI

Backström et al.
Finland

More 
respiratory 
distress

200UI/ 400UI/ 1000 UI

No deficiency 
at 28 days

Fort et al USA 400 UI vs 1000 UI
Mahur et al.
India

Lower 
ALP

400UI vs 800 UI

Less 
complications

El-Beltagi et al
Egypt

Optimal level
25 OH vitamin D >20 ng/ml 
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Vitamin D in preterms

-400 IU if BW<1500g
-200-400 IU if BW>1500g

Abrams et al 2013
Grover et al 2024

-During the initial stay in the NICU, 600 IU – 1000  IU
Bachetta et al 2022

Optimal level
25 OH vitamin D >20 ng/ml 

- 800 IU if born <32 w
- 400 IU if born >32 w
- If risk group follow serum level

Pludowski et al 2023
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Vitamin D status in a Belgian cohort

Van de Waele et al 2024
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Vitamin D in preterms - Starting dose: 400 UI-1000 UI/day
- Adapt at 4 weeks depending on 25 OHD result

- If levels of 25 OH vit D 
stays low despite higher 
intake of vitamin D

- High PTH levels despite 
normal intake

Give calcifediol or 
alfacalcidol

Alfacalcidol
1 alpha OH vitamine DMBDP, E Boros



To resume
Preterm <32 weeks

Birth weight <1500g
Long parenteral nutrition

Septicemia, necrotizing enterocolitis, lung 
disease

Medications affecting bone homeostasis

Prevention

1.Screen for MBDP at 4 weeks:  ALP,P, Ca

2.Dose 25 OHD in order to adjust vitamin D intakeAbnormal values
Dose PTH

Urinary Ca, phosphate
Calculate TRP

High PTH

Low TRP

Calcium 
supplementation

Normal/low PTH

High TRP

Phosphate 
supplementation

Normal values

Continue to screen
every 1-2 weeks
until no risk fator

Repeat every 1-2 weeks in order to adjust supplementation
Some may need both
If PTH persistently high- alfacalcidol or calcifediol needed
If cholestasis –attention at ALP levels and 25 OHD levels

Stop supplementation when biology normalize and 
repeat blood sample after 4 weeksMBDP, E Boros



Take home message

• MBDP can have short and longterm consequences
• Prevention is the initial goal

• Respect Espghan recommendation of supplementation via parenteral nutrition
• As soon as possible enteral nutrition with fortified breast milk or preterm 

formula

• Screen at 4 weeks: ALP, P + dose 25 OHD
• Very preterm infants
• Low birth weight infants
• Sick infants 
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Take home message

• If MBDP treat with 
• Calcium if  high PTH and low TRP
• Phosphate if normal PTH and high TRP

• Repeat investigations every 1-2 weeks
• Normal lab= stop treatment and repeat after 4 weeks

• Vitamin D deficiency is not the cause but can worsen MBDP
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