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4 Cystic Fibrosis of the pancreas and its relation to celiac 

disease: a clinical and pathological study

Cystic Fibrosis
Dorothy Andersen, 1938, American Journal of Diseases of Children
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Cystic Fibrosis

MUCOGENT4 /

45

50

55

60

65

70

75

80

85

90

95

100

<5 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95+

BMI Percentile

F
E

V
1

p
re

d
ic

te
d

6 to 9 10 to 12 13 to 17 18 to 20Age:

CFF Patient Registry



4 Update

4 Expert opinions

4 New era

Evidence?

Nutritional requirements: age, length, weight, 

gender, physical activity and disease stage



Nutritional requirements
Age
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Pathogenesis of Malnutrition in CF
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Corey M, McLaughlin F J, Williams M et al. A comparison of survival, growth, and pulmonary function in patients 

with cystic fibrosis in Boston and Toronto. J Clin Epidemiol 1988; 41: 583ï591



Pathogenesis of Malnutrition in CF
Pencharz et al., 2000
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Evidence?
(Turck et al., 2016)
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Age Energy target Detail

Infants and children

Ò 2 years

110% - 200% of energy 

requirements healthy peers

Adapt energy intake 

according to evolution

Children

2 ï18 years

110% - 200% of energy 

requirements healthy peers

Adapt energy intake to

BMI percentile

Adults > 18 years 110% - 200% of energy 

requirements of healthy peers

to maintain BMI targets

Adapt energy intake to

BMI percentile

- Carbohydrates: 40 ï45%

- Protein: 20%

- Fat: 35 ï40%



4 BMI at targets: 

Å CF children: 2 - 5 years

Å Ó 90 ï110 kcal/kg per day

Å 2 ï3 year old: Ó 13 g protein/day (13,5 kg (B)/13 kg (G))     

Å 4 ï5 year old: Ó 19 g protein/day (17,7 kg (B)/16,8 kg (G))

4 Daily Energy Requirements:

4 BMR x (AF + DF) x 1.094 (0,93/CFA)

4 Activity Factor (AF): 1.3 ï1.5 ï1.7

4 Disease Factor (DF): 0 ï0.2 ï0.3 ï0.5

Evidence?
Estimating energy requirements
(Lahiri et al. (2016); Ramsy et al. (1992)) 
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4 Aim: to establish the most suitable formula to calculate TER in CF 

children

4 Subjects: 6 ï8 years (n=53); PI; FEV1%: 98 (19)(55-133)

4 Methods: comparing 6 different formulas with doubly labeled

water 

Evidence?
Estimating energy requirements
(Trabulsi et al. (2007))
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4 Aim: longitudinal measurement of TEE 

4 Subjects: infants (n = 12) age 2,1(0,8)

4 Methods: TEE and LBM determined by doubly labeled

water at 2 ï6 ï12 months

Evidence?
Estimating energy requirements
(Davies et al. (2002))
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Nutritient intake 
Calvo-Lerma et al. (2017)
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4 Essential for building and restoring, plays a role in 

endocrine and immune functioning

4 Adequate energy intake is essential to spare protein

breakdown

4 No evidence ïbased recommendations for daily

protein intake

4 Ó 20 EN%

4 Dietary goals for protein intake -> recieve little attention

Nutritional requirements in CF
Protein (Engelen et al. (2014))
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4 Inflammatory conditions:

4 Ďprotein synthesis at the skeletal muscle level

4 čprotein degradation -> shift of AA and N to the

tissues

4 Loss of LBM 

Č development of growth failure

4 InsulinČ effect on whole-body protein metabolism

only with adequate availability of AA, related to

glucose and energy homeostasis

MUCOGENT15 /



Nutritional requirements in CF

Engelen et al. (2014))
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4 Assessing body composition

4 LBM and BMC are more sensitive indicators of nutritional deficit 

than low BMI: low values predict impaired lung function in 

children and adults with CF

Nutritional assessment in CF
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King S., et al. 2010 Nutrition Alvarez J., et al. 2016 Nutrition


