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Objectives: Nowadays most infants on exclusively breast feeding have vitamin D deficiency due to the increase of breast
feeding. However, domestic research lacks appropriate materials. Therefore, we researched practical clinical aspects of vitamin
D deficiency related to breast milk feeding for infants who have a high amount of alkaline phosphatase (> 500 IU/L).
Methods: The subjects of the study were 31 infants with high alkaline phosphatase level. We tested with 25-hydroxycholecalciferol
(25-OHD3), parathyroid hormone, calcium, ionized calcium, phosphorus in their blood and with a wrist x-ray. Then, we
divided them into two groups of breast feeding and formula feeding and compared the results.

Results: Eighteen infants (58%) out of 31 infants that have high alkaline phosphatase were vitamin D insufficiency or deficiency,
and 16 (100%) breast feeding infants of them showed vitamin D deficiency or insufficiency. However, only 2 (13%) of
15 formula feeding infants were at insufficiency. There was a correlation between alkaline phosphatase and 25-OHD; concentration
in multiple regression analysis, but no correlation in other variables was found in group of breast milk feeding infants. There
was neither correlation between vitamin D concentration and alkaline phosphatase nor other correlated variables in the
group of formula milk feeding infants.

Conclusions: In this study, there was a high probability of vitamin D deficiency in the breast feeding infants with a high
alkaline phosphatase level. Therefore, it is considered to be worth utilizing alkaline phosphatase as a screening test for vitamin
D deficiency or rickets for breast feeding infants.
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Table. 1 Clinical profile of the cases of high level of alkaline phosphatase

Age . . Type of Time of exposure to Clinical

(I\/Igo) Gender  Feeding Weaning Food Re?dence sunligpht menifestation
1 8 M BMF groin, fruit, meat, seafood apartment beolw 1 hour AGE
2 11 F BMF groin, fruit, meat, seafood house beolw 1 hour bronchitis
3 8 M BMF instant weaning food apartment beolw 1 hour pneumonia
4 6 F BMF groin, fruit apartment beolw 1 hour APT
5 8 M BMF groin, fruit, meat house beolw 1 hour APT
6 8 M BMF groin, fruit house beolw 1 hour bronchitis
7 13 F BMF groin, fruit, meat, seafood apartment about 2-4 hours bronchitis
8 8 M BMF groin, fruit, seafood apartment beolw 1 hour pneumonia
9 9 M BMF instant weaning food house beolw 1 hour APT
10 9 M BMF instant weaning food apartment about 1-2 hours pneumonia
11 6 F BMF groin, fruit, meat house beolw 1 hour pneumonia
12 12 M BMF groin, fruit, meat, seafood house beolw 1 hour bronchitis
13 11 F BMF groin, fruit, meat, seafood apartment beolw 1 hour bronchitis
14 7 M BMF groin, fruit, seafood house beolw 1 hour UTI
15 6 M BMF groin, fruit, meat house beolw 1 hour pneumonia
16 11 M BMF groin, fruit, meat, seafood apartment beolw 1 hour AGE
17 12 M FMF groin, fruit, meat, seafood apartment about 1-2 hours APT
18 12 M FMF groin, fruit, meat, seafood apartment beolw 1 hour APT
19 12 M FMF groin, fruit, meat, seafood house beolw 1 hour bronchitis
20 12 F FMF groin, fruit, meat, seafood apartment beolw 1 hour APT
21 10 M FMF groin, fruit, meat, seafood house beolw 1 hour APT
22 11 M FMF groin, fruit, meat, seafood house beolw 1 hour bronchitis
23 8 F FMF instant weaning food apartment beolw 1 hour pneumonia
24 10 M FMF groin, fruit, meat, seafood apartment beolw 1 hour APT
25 7 M FMF groin, fruit, meat, seafood apartment beolw 1 hour bronchitis
26 12 M FMF groin, fruit, meat, seafood house beolw 1 hour Kawasaki's Dz
27 11 M FMF groin, fruit, meat, seafood apartment beolw 1 hour H-F-M Dz
28 11 M FMF instant weaning food house beolw 1 hour AGE
29 6 M FMF instant weaning food apartment beolw 1 hour pneumonia
30 12 M FMF groin, fruit, meat, seafood house beolw 1 hour bronchitis
31 6 F FMF groin apartment beolw 1 hour pneumonia

Mo: Month, M: Male, F: Female, BMF: Breast milk feeding, FMF: Formula milk feeding, AGE: Acute gastroenteritis,
APT: Acute pharyngotosilits, UTI: Urinary track infection, Dz: Disease, H-F-M: Hand foot mouth.
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Table 2. Comparison of clinical profile between breast feeding infants and formula milk feeding infants (n=31)

Breast milk feeding

Formula milk feeding

(n=16) (n=15) £ value
Age (Mo) 89+22" 10.1 £2.37 0.172
Sex (M:F) 11:5 12:3 0.491
Ca®" (mmol/L) 1.3+0.17 1.3+0.17 0.753
Ca (mg/dL) 10.3+0.3" 10.1£05" 0.292
P (mg/dL) 46+0.7" 49 +0.7" 0.176
ALP (U/L) 998.7 +420.2" 621.1£852" 0.006
PTH (pg/mL) 438+24" 15.1+4.9" 0.021
25-OHDs (ng/mL) 150+ 63" 36.5+5.7" P < 0.001

TData are expressed as mean * standard deviation (range).

P < 0.05 is significant.
n: numbers, Mo: Month, M: Male, F: Female, Ca’’
phosphatase, PTH:

. ionized calcium, Ca: Calcium, P: Phosphorus, ALP: Alkaline
intact parathyroid hormone, 25-OHDs:

25-hydroxycholecalciferol

Table 3. Univariate analysis between 25-hydroxycholecalciferol and the variables

Breast milk feeding

Formula milk feeding

Variables Coefficient P value Coefficient P value
Age (Mo) 0.425 0.101 —0.161 0.566
Sex 0.220 0.413 0.347 0.205
Ca”* 0.305 0.251 —0.275 0.321
Ca 0.451 0.079 —0.309 0.262
P 0.388 0.137 0.124 0.661
PTH —0.611 0.012 —0.21 0.940
ALP —0.634 0.008 —0.125 0.657

Spearman correlation, Sex (male=1, female=2), P < 0.05 is significant.

Mo: Month, Ca’
phosphatase
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Table 4. Predictors for 25-hydroxycholecalciferol in multiple regression analysis in breast milk feeding group

Breast milk feeding

Variables - —

Regression coefficient P value
Constant 21.721 < 0.01
Age (Mo) 0.335 0.147
Sex —0.94 0.717
Ca’ 0.183 0.464
Ca 0.302 0.215
P —0.352 0.315
PTH —0.278 0.357
ALP —0.009 0.032

Multiple regression analysis (stepwise method), Sex (male=1, female=2), P < 0.05 is significant.
Mo: Month, Ca”™: ionized calcium, Ca: Calcium, P: Phosphorus, PTH: intact—-parathyroid hormone, ALP: Alkaline

phosphatase
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Fig. 1. Association between alkaline phosphatase and 25-
hydroxycholecalciferol in breast milk feeding infants

Fig. 2. Radiograph of wrist in a patient of asymptomatic
rickets. there are cupping, spraying and fraying in ulna and
radius. It is grade 2, moderate.
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