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Plasma thyrocalcitonin and parathyroid hormone
concentrations in early neonatal hypocalcaemia
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SUMMARY During the first week of life serum calcium, phosphorus, magnesium, immunoreactive
thyrocalicitonin hormone, and parathyroid hormone concentrations were determined daily in 36
preterm and 29 small for gestational age, full term, healthy infants. Preterm babies with early
neonatal hypocalcaemia had significantly higher concentrations of serum thyrocalcitonin
hormone in the first four days of life than normocalcaemic preterm babies. Parathyroid hormone
concentrations were similar in hypocalcaemic and normocalcaemic infants. In contrast, in the full
term group no significant differences were detected in thyrocalcitonin hormone and parathyroid
hormone patterns between hypocalcaemic and normocalcaemic subjects. This suggests two
different pathogeneses for early hypocalcaemia in low birthweight infants. Hyperthyrocalcitoni-
naemia seems to be the main determining factor in preterm infants, while a non-hormonal

pathogenesis should be considered in full term infants who are small for gestational age.

Hypocalcaemia occurs often in the neonatal period,
mainly in preterm and small for gestational age, full
term babies.' Late hypocalcaemia, which occurs
after the third day of life, is associated with high
phosphorus:calcium ratios in formula feeds and,
more rarely, with hypomagnesaemia or hormonal
disorders.? “® The pathogenesis of early hypocal-
caemia, which occurs during the first 72 hours of
life, has not been clearly defined,”® although
inadequate secretion of parathyroid hormone®!!
and increased concentrations of thyrocalcitonin
hormone® 2 1> have been implicated. Until now,
however, the different secretions of these hormones
in the neonatal period has merely been related to
the mean total serum calcium concentrations, with-
out subdividing the studied population into those
with and without hypocalcaemia.

The aim of the present study was to investigate
the role of thyrocalcitonin and parathyroid
hormones in the pathogenesis of early neonatal
hypocalcaemia in hypocalcaemic and normo-
calcaemic babies who were either preterm or small
for gestational age and full term.

Patients and methods

The study was carried out on 65 healthy low
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birthweight newborn babies (birth weight <2500 g)
who were preterm (n=36) or full term (n=29). It
was approved by the ethical committee of our
department and had the informed consent of the
parents. Gestational age was assessed according to
the last normal menstrual period and confirmed by
the Dubowitz scoring system.'* Infants who were
small for gestational age were defined according to
the standards of Lubchenco et al.'> All babies were
nursed in incubators at normal temperature and fed
the same standard formula within the first hour of
life. Energy and fluid intakes per kg and per day
were similar for all subjects throughout the study.
No drugs or vitamin supplements were given during
the study. Phototherapy was started when serum
total bilirubin concentrations reached 205 pmol/l.
Serum calcium, phosphorus, magnesium, thyrocalci-
tonin hormone, and parathyroid hormone concen-
trations, acid base state, packed cell volume, and
haemoglobin, total bilirubin, glucose, and proteins
concentrations were determined daily on capillary
or central blood samples during the first week of
life. Serum total calcium was determined by Eppen-
dorf flame spectrophotometry,!® and inorganic
phosphorus'’ and magnesium!8 by a colorimetric
method. Serum thyrocalcitonin and parathyroid
hormones were determined by radioimmunoassay
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(RIA): the RIA-mat Calcitonin II method measures
thyrocalcitonin hormone values between 10 and
1000 pg/ml and the RIA-mat PTH method measures
directly serum parathyroid hormone 1-84 equiva-
lents from 15 to 1000 pmoVl/1 in human serum (Byk-
Mallinckrodt).

Hypocalcaemia was defined as a total serum
calcium concentration less than 1-75 mmol/l in the
first 72 hours of life. We compared serum calcium
and thyrocalcitonin and parathyroid hormone con-
centrations firstly in preterm babies with small for
gestational age full term babies and secondly in all
babies who were hypocalcaemic with those who
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Fig. 1 Serum calcium, parathyroid hormone, and
thyrocalcitonin hormone concentrations in preterm (—)
and small for gestational age, full term (- — —) babies during
the first week of life.

*p<0-05; **p<0-01; ***p<0-001.

were normocalcaemic. All results are expressed as
mean (SD).

Statistical analysis was performed by the two
tailed Student’s ¢ test and the correlation coefficient.

Results

Preterm babies v small for gestational age, full term
babies. The mean serum calcium and thyrocalcitonin
and parathyroid hormone concentrations in preterm
and small for gestational age, full term babies during
the first week of life are shown in Figure 1 and
clinical data on these study groups in Table 1. Mean
serum calcium concentrations were significantly
lower and mean serum thyrocalcitonin hormone
concentrations significantly higher in preterm babies
compared with small for gestational age, full term
babies. No significant differences were detected in
parathyroid hormone concentrations between the
two groups.

An inverse correlation was found in both the
preterm and the full term babies between serum
thyrocalcitonin hormone and calcium and between
serum parathyroid hormone and calcium in the first
three days of life. The correlation coefficient for
thyrocalcitonin hormone and calcium concentra-
tions was r=0-993 on day 1, r=0-995 on day 2, and
r=0-983 on day 3 (p<0-01) and for parathyroid
hormone and calcium concentrations was r=0-828
on day 1, r=0-839 on day 2, and r=0-847 on doy 3
(p<0-02).

Hypocalcaemic v normocalcaemic babies.

Preterm babies

The incidence of early hypocalcaemia was 33-3%
(12 of 36) in the preterm babies and 17-1% (five of
29) in the full term babies. Mean concentrations of
serum calcium and thyrocalcitonin and parathyroid
hormones in hypocalcaemic and normocalcaemic
preterm babies during the first week of life are
shown in Figure 2 and clinical data on these study
groups in Table 2. Serum calcium decreased after

Table 1 Clinical data of the study groups. Values are No
or mean (SD)

Study group

Preterm infants Small for

gestational age,
full term infants .
(n) (36) (29)
Sex (M:F) 14:22 12:17
Birth weight (g) 2033 (390) 2250 (184)

Gestational age (wks) 34-1 (1-6) 381 (1-1)
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the first day of life in both groups, more markedly so
in the hypocalcaemic group. The lowest postnatal
value in the hypocalcaemic group was 1-7 mmol/l on
the second and third days of life and in the
normocalcaemic group was 2-0 mmoV/l on the third
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Fig. 2 Serum calcium, parathyroid hormone, and
thyrocalcitonin hormone concentrations in hypocalcaemic
(- — —) and normocalcaemic (—) preterm babies during
the first week of life.

*p<0-01; **p<0-001.

Table 2  Clinical data of hypocalcaemic and
normocalcaemic patients within the preterm and small for
gestational age, full term study groups. Values are No or
mean (SD)

Hypocalcaemic Normocalcaemic

patients patients
Preterm babies
(n) (12) (24)
Sex (M:F) 6:6 8:16
Birth weight (g) 2150 (310) 1975 (430)
Gestational age (wks) 34-1 (1-5) 34-1 (1:7)
Full term babies
(n) (5) (24)
Sex (M:F) 3:2 9:15
Birth weight (g) 2237 (204) 2260 (180)
Gestational age (wks) 379 (1-0) 382 (1-2)

day of life. Significant differences in calcium concen-
trations were observed between the two groups on
the second, third, and fourth days of life (p<<0-001,
p<0-001, and p<0-01, respectively). Mean thyrocal-
citonin hormone concentrations were similar on the
first day of life in the two groups. A pronounced
increase in the mean serum thyrocalcitonin hormone
concentration from 118 pg/ml to 169 pg/ml on the
third day, was observed in the hypocalcaemic
babies. Thyrocalcitonin hormone values in hypo-
calcaemic babies were significantly higher than in
normocalcaemic infants on the second, third, and
fourth days of life (p<0-01, p<0-001, and p<0-001,
respectively). Thereafter, similar thyrocalcitonin
hormone concentrations were observed in both
preterm groups. In both groups an increase in serum
parathyroid hormone concentrations, more evident
in hypocalcaemic (+113%) than in normocalcaemic
(+62-8%) babies, was observed at between one and
three days of life, followed by constant concentra-
tions up to the seventh day. No significant differ-
ences in parathyroid hormone values and patterns
between hypocalcaemic and normocalcaemic pre-
term infants were observed. Serum phosphorus,
magnesium, total protein, and electrolyte concen-
trations, packed cell volume, and acid base state
were similar in both preterm groups. No infant had a
serum glucose concentration lower than 2-22 mmol/I
and only 25 babies (12 of whom were hypocalcaemic
and 13 of whom were normocalcaemic) were treated
with phototherapy.

Small for gestational age, full term babies

Figure 3 shows the mean serum calcium and
thyrocalcitonin and parathyroid hormone concen-
trations for the hypocalcaemic and normocalcaemic
small for gestational age, full term babies. The
serum calcium concentration decreased in the hypo-
calcaemic group from the initial mean value of 2-2
mmol/l to 1-72 mmol/l on the third day of life; the
lowest mean serum calcium concentration in the
normocalcaemic group was 2-12 mmol/l on the
fourth day of life. Thyrocalcitonin hormone concen-
trations showed a small increase in the first 24 hours
and then decreased in both groups. A similar
increase of serum parathyroid hormone values was
observed in hypocalcaemic (+56%) and normocal-
caemic (+74%) babies between one and three days.
No particular trends of parathyroid hormone were
then observed in either group. Although significant
differences in mean serum calcium concentrations
were observed between the two groups on the
second, third, and fourth days of life (p<0-01,
p<0-001, and p<0-01, respectively), no significant
differences were detected in mean serum thyrocal-
citonin and parathyroid hormone concentrations
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Fig. 3 Serum calcium, parathyroid hormone, and
thyrocalcitonin hormone concentrations in hypocalcaemic
(- — ) and normocalcaemic (—) small for gestational
age, full term babies during the first week of life.
*p<0-01; **p<0-001.

during the study. Serum phosphorus, magnesium,
total protein, and electrolyte concentrations, packed
cell volume, and acid base state were similar in
hypocalcaemic and normocalcaemic small for gesta-
tional age, full term infants. No full term infant had
a serum glucose concentration lower than 2.22
mmol/l and 11 babies (five of whom were hypo-
calcaemic and six of whom were normocalcaemic)
were treated with phototherapy.

No hypocalcaemic preterm or small for ges-
tational age, full term infants had any important
clinical symptoms. All those with hypocalcaemia
recovered spontaneously, except for two (one
preterm baby and one full term baby), whose early
hypocalcaemia was followed by late hypocalcaemia,
which was treated orally with vitamin D and 10%
calcium gluconate solution.

Discussion

Our results indicate that the increase in thyrocalcito-
nin hormone concentrations observed in preterm
and small for gestational, full term babies in the first
24 hours of life is associated with a fall in serum
calcium concentrations, in spite of rising parathyroid
hormone concentrations. Preterm babies had signifi-
cantly higher thyrocalcitonin hormone concentra-
tions and significantly lower calcium concentrations
compared with the small for gestational age, full
term infants during the whole of the first week of
life. Moreover, our study confirmed the higher
incidence of early hypocalcaemia in the preterm
compared with the full term babies, as previously
reported.’ 8

One possible cause of early hypocalcaemia is a
transient state of neonatal hypoparathyroidism,
secondary to fetal hypercalcaemia.®® Yet in our
study no significant differences in parathyroid hor-
mone values were observed between hypocalcaemic
and normocalcaemic preterm and small for gesta-
tional age, full term infants. On the contrary, our
finding of a rapid postnatal increase in parathyroid
hormone strongly suggests, as previously reported,'?
an effective response of parathyroid glands to falling
serum calcium concentrations, gestational age not
being a conditioning factor for this response.

The physiological role of thyrocalcitonin hormone
in the regulation of neonatal calcium metabolism
remains to be clarified. High thyrocalcitonin hor-
mone concentrations in cord blood,'? as well as a
rise in the concentrations of this hormone during the
first hours of life,'* '3 possibly influence the fall in
serum calcium concentrations during the neonatal
period. The significant differences we found in
serum thyrocalcitonin hormone concentrations be-
tween hypocalcaemic and normocalcaemic preterm
babies during the first three days of life support this
hypothesis. In contrast, the observation that hypo-
calcaemic and normocalcaemic small for gestational
age, full term infants showed similar trends in
thyrocalcitonin hormone concentrations during the
study suggests a non-hormonal pathogenesis of the
early hypocalcaemia in these babies. The interrup-
tion of the transplacental calcium transfer is prob-
ably more important in this group of babies.

As it has been shown that defective vitamin D
metabolism is not a primary factor in the pathogene-
sis of early neonatal hypocalcaemia,!! and also that
vitamin D supplementation fails to prevent early
neonatal hypocalcaemia in premature infants,?’
vitamin D and its active metabolites were not
measured in this study.

Our study suggests a different pathogenesis for
early hypocalcaemia in preterm babies and small for
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gestational age, full term babies. A higher and
longer secretion of thyrocalcitonin hormone is the
main determining factor of early hypocalcaemia in
preterm babies, while a non-hormonal cause should
be considered for early hypocalcaemia in small for
gestational age, full term infants. It is not clear why
only some preterm babies have hyperthyrocalcitoni-
naemia during the early neonatal period. A relation
between mode of delivery and thyrocalcitonin hor-
mone concentrations during the first hours of life
has been reported (Bagnoli F, De Leo V, Bruchi S,
Buonocore G, Berni S, Talluri B, Bracci R. Calcito-
nin, parathyroid hormone and prolactin concentra-
tions in the first days of life in relation to the mode
of delivery; presented at the International sympo-
sium on the endocrine physiology of pregnancy and
peripartum period. Sien, April 1984). Our data did
not show this relation in either premature or full
term infants.
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