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Hypothesis
If calcium and phosphorus were administered to very low birth weight infants in amounts
more than those currently used in the standard parenteral nutrition solution, the apparent re-
tention of calcium and phosphorus will be increased and the bone mineralization will be im-

proved in these very low birth weight infants.

Patients
Fifteen very low birth weight infants (<1,500gm) who were admitted to NICU at Asan
Medical Center from February 1994 to August 1994 were recruited for the study. All of
these infants required more than 2 weeks of parenteral nutrition therapy.

Methods
Those infants who received parenteral nutrition were divided into 2 groups: The standard
supplement group (n=7, mean gestational age 28.6+2.1 weeks, mean birth weight 1,195+
258¢m), and high supplement group (n=8, mean gestational age 30.3+1.3 weeks, mean
birth weight 1,129 +197gm). The amount of elemental calcium supplied in the standard sup-
plement group and high supplement group were 45mg/kg/day and 90mg/kg/day, respectively
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and the ratio of calcium to phosphorus in parenteral nutrition solution was 1.7:1 in both
groups. The level of serum calcium, phosphorus, and alkiline phophatase was measured on
3rd and 14th day of the parenteral nutrition along with the urinary excretion of 24 hour
calcium and phosphorus to estimate the retention of calcium and phosphorus in the body.
The x—ray of the wrist was taken on 4th week of parenteral nutrition to see the
mineralization of the bone and the changes for rickets. The sacral bone density was mea-
sured in both groups prior to discharge by using DPA (double—photon absorptiometry) when
infants reached 1,800—2,000gm.

Results

1) There were no differences in the serum concentration of calcium, phosphorus and alkaline
phosphatase on 3rd and 14th day of parenteral nutrition between the standard and high
supplement group. Both groups had similar values of the urinary excretion of calcium,
phosphorus and the tubular reabsorption of phosphorus on 3rd and 14th day of parenteral
nutrition

2) The retentions of calctum and phosphorus which were checked on 3rd and 14th day of
parenteral nutrition were significantly higher in the high supplement group than the stan-
dard group and this finding was statistically significant at p<0.05.

3) The radiographic findings of the rickets and osteopenia were more frequently observed in
the standard supplement group than the high supplement group. Both bone mineral content
(BMC) and bone mineral density(BMD) as measured by DPA were significantly
the high supplement group than the standard group(p<0.05).

higher in

Conclusion
The parenteral nutrition supply of high concentration of calcium and phosphorus in very
low birth weight infant increased the retention of these minerals in the body, hence increas-
ing the bone mineral contents. However, this study has its limitation due to small number of
patients enrolled, therefore, further study is required to observe the effect of parenteral sup-

y of caleium and phosphorus therapy on mineral retention and bone mineral content in
very low birth weight infants.
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Table 1. Characteristics of the standard calciur
supplement group and the high calciur
supplement group at the initation of ce
cium supply.

Standard(n=7) High(n=8)

Birth weight(gm) 1,195+258 1,129+197
Gestational age(weeks) 28.6%2.1 30.3+1.3
Gender (M/F) 4/ 3 3/5
Postnatal age(days) 9.9+6.1 8.1+6.0
Average fluid intake 135+21 154+19
(ml/kg/day)
Average calory intake 79428 100+23
(kcal/kg/day)
Weight change during TPN 14+7 1944
(g/day)
Values are mean+SD.
TPN; total parenteral nutrition
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Table 2. Values of calcium, phosphorus and alkaline
phosphatase in the standard calcium sup-
plement and the high calcium supplement
group on 3rd day and 14th day after the
initiation of calcium supply

Standard High Standard High

Calcium(mg/L)  9.4£0.6 9.9+1.0 95£0.3 9.1404
Phosphorus(mg/L) 4.5+1.3 3.6+1.2 50+08 51x07
ALP (1U/L) 537+166 482+ 106509 £ 149581 + 143

Values are mean+SD, ALP:

alkaline phosphatase

Table 3. Rena functional parameters in the two
groups on 3rd day and 14th day after
the initiation of calcium supply.

Standard High Standard ngh

Ccr /mm/l73mz) 80+07 13.8+2.7126+1.31184+2.76
TRP(%) 75.4+5764.8+8.383.6+0.175.3+£6.0
FENa(%) 6.0+1.7 6.1+1.2 1.9+0.2 18+01

Values are mean+SD,
Cer,creatine clearence, TRP;
phosphate,

FENa; fractional excretion of sodium.

tubular reabsorption of

Table 4. Urinary calcium, phosphorus and creatine
excretion in the standard calcium supple-
ment and the high calcium supplement
group on 3rd day and 14th day after the
initiation of calcium supply.

~ Dey3 Day 14

Standard High Standard High
Ca (mg/kg/day) 9.8+3.3*208+6.1 8.3+2.4 50+2.1
P (mg/kg/day) 17.944311.1+1.911.7+6.1135+57

Ca/Cr 083+028148+042058*020064+025

Values are mean+SD
*P < 0.05
Ca; calcium, P;phosphorus, Cr;creatine.
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Fig. 1. Calcium retention on 3rd day and 14th day
after the initiation of calcium supply.

—1Q__



F4 A2 AFote] FHG Yl M Zadd A F=d BE &7 v

ole] 23 EE A 347 A 14Y EF LFET
g o =tk Al 34 d¥ra®iFE 10913
dmg/kg/d, NEETE 41.9+2.3mg/ke/YolA T,
A 149 durgHFL 14.345.3mg/kg/d, TEE
TS 39.6+5.4mg/keg/V 2 oUdE Aol 2 HYT
(p<0.05)(Fig.2).

e
o -

w

o rlo

wr

50 7
O Standard
High

P mg/kgiday

* p <005
# p<0.05

Day 3 Pay 14

Fig. 2. Phosphorus retention on 3rd day and 14th day
after the initiation of parenteral nutrition
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Table 5. Grade of osteopenia and rickets of Pre-

maturity
Grade 0: Normal
Grade I: Minimal metaphyseal lucency

Grade 1 +Minimal metaphyseal cupping
Grade 11 +Minimal metaphyseal flaring
Advanced metaphyseal cupping and/or

Grade 1I:
Grade 1II:
Grade IV:

flaring

Grade V. Fracture

1N

Table 6. Finding of osteopenia and rickets in the
standard calcium supplement and the
high calcium supplement group at 4th
week after the initiation of therapy.

0 I I it v Vv
standard 0 3 3 1 0 0
high 1 5 1 0 0 0

Table 7. Finding of bone densitometry in the stan-
dard calcium supplement and the high cal-
cium supplement group at the end of

study
Standard High P—value
BMC(gm/cm) 0.177+£0.029 0.217+0.035 < 0.05
BMD(gm/cm?) 0.091+0.017 0.117+0.015 < 0.05

Valus are mean+SD

BMC; bone mineral content, BMD; bone mineral density

029g/cm, 0.217+0.035g/cmo| 1, FFEA F%
(bone mineral density, BMD)+ 0.091 £0.017g/cm?,
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