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Summary

Objective: The aim of this study was to understand different clinical characteristics of early preterm infants (EPIs) and late preterm
infants (LPIs). Materials and Methods: The clinical and laboratory data of 561 preterm infants, admitted to this hospital from January
2013 to December 2014, were comparatively analyzed. Results: EPIs accounted for 27.45% and LPIs accounted for 72.55%. The inci-
dence rates of asphyxia at birth, placental abruption, and placenta previa in EPIs were significantly higher than those in LPIs (p <0.01).
The levels of albumin, globulin, triglycerides, serum phosphorus, serum iron, and hemoglobin in EPIs were significantly lower than those
in LPIs (p <0.01). The proportion of low body temperature, low blood sugar, respiratory distress, apnea and feeding intolerance, as well
as assisted ventilation therapy, in EPIs were significantly higher than those in LPIs (p <0.01). Conclusions: LPIs accounted for the ma-
jority of preterm infants, placental abruption and placenta previa were the unique risk factors in EPIs, EPIs had lower nutritional reserves
than LPIs, and would be more susceptible to the perinatal complications.
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Introduction

Late preterm infants (LPIs) refer to infants with gesta-
tional age as 34~36"¢ weeks (with gestational age as
239~259 days after menstrua) [1-4], while early preterm
infants (EPIs) refer to infants with gestational age as
28~33"¢ weeks (with gestational age as 197~238 days
after menstrua). EPIs accounted for about 10%-13% of
all hospitalized PIs [5-7], and LPIs accounted for major-
ity of PIs. In recent years, with the development of as-
sisted reproductive technology, and the increasing
advanced maternal age, the proportion of EPIs exhibited
a rising trend, while the exact demographic data of PIs
are not known. Currently, the comparison between early
term infants (with gestational age as 37~38" weeks) and
LPIs (with gestational age as 39~417° weeks) has been
more carefully assessed [8-10], while the comparison be-
tween EPIs and LPIs is rare. This study statistically ana-
lyzed the clinical data of EPIs and LPIs, such as perinatal
factors, biochemical indicators, and various complica-
tions at birth, etc., aiming to explore the strategies to fur-
ther reduce mortality rate and improve clinical outcomes.

Materials and Methods

Study subjects
The study included 561 Pls, born and admitted into neonatal
unit of the present hospital from January 2013 to December 2014,
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which were selected, including 154 EPIs and 407 LPIs. The in-
fants that were discharged while re-hospitalized for other dis-
eases were not included in this study. This study was conducted
in accordance with the declaration of Helsinki. This study was
conducted with approval from the Ethics Committee of Maternal
and Child Health Hospital of Yiwu. Written informed consent
was obtained from all participants’ guardians.

Methods

The clinical data of PIs admitted into the present department:
were retrospectively collected, including gender, gestational age,
birth weight, delivery mode, maternal pregnancy complications
(including hypertension, anemia, diabetes, cholestasis), obstetric
factors (including birth asphyxia, premature rupture of membrane,
placental abruption, placenta previa, abnormal amniotic fluid),
and twin or embryo transplantation pregnancy. The clinical data
of LPIs and EPIs were comparatively studied.

The laboratory test results were prospectively studied and
complications of PIs admitted into the present department in-
cluded: blood chemistry, perinatal complications (including
jaundice, hypothermia, hypoglycemia, transient tachypnea,
breathing distress, apnea, feeding intolerance), assisted ventila-
tion (including non-invasive ventilation), and other indicators.
Feeding intolerance referred to one of the following: frequent
vomiting (> three times/day), milk amount non-increasing or de-
creasing (> three days), gastric retention (retention capacity >1/3
of previous feedings) [11]; The clinical data and laboratory tests
of LPIs and EPIs were comparatively studied. One hour after Pls
admitted into the present department, radial artery blood was sam-
pled under aseptic conditions for biochemical blood tests and
blood routine tests. The diagnostic criteria of other complications
were referred by “practical neonatology”, fourth edition [12].
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Table 1. — Comparison of preterm indicators [n (%)].

Table 2. — Comparison of blood biochemistry (£s).

Obstetric indicator EPIs LPIs e P Blood biochemistry EPIs LPIs e p
(n=154) (n=407) (n=154) (n=407)
Twin 24 (15.58) 58(14.25) 0.16 >0.05 Albumin (g/L) 33724440 35.9243.06 6.68 <0.01
C-section 63(40.91) 196 (48.16) 2.36 >0.05 Globulin (g/L) 1431£3.57 15.39+4.34 2.76 <0.01
Asphyxia at birth 68 (44.16) 37(9.09) 90.30 <0.01 Total bilirubin (umol/L) 12.3849.54  13.12+11.59 0.71 >0.05
Maternal hypertension 10(6.49) 43(10.57) 2.17 >0.05 Triglycerides (mmol/L) 0.45£0.49  0.62£0.46  3.84 <0.01
Maternal anemia 6(3.90) 6(1.47) 2.08 >0.05 Total cholesterol (mmol/L) 2.46+0.72  2.32+0.81 1.88 >0.05
Maternal diabetics 5(3.25) 6(1.47) 1.02  >0.05 Total calcium (mmol/L) 2.2340.19  2.25£023  0.96 >0.05
Maternal cholestasis 11(7.14) 32(7.86) 0.08 >0.05 Serum phosphorus (mmol/L) 1.88+0.52  2.17£0.58 543 <0.01
Placental abruption 38 (24.68) 131(32.19) 299 >0.05 Serum iron (umol/L) 14.5246.19  17.62£7.99 4.35 <0.01
Placental peeling 12(7.79)  7(1.72) 12.59 <0.01 Hemoglobin (g/L) 162.85+22.13 170.28+20.83 3.71 <0.01
Placenta previa 29 (18.83) 15(3.69) 35.46 <0.01
Abnormal amniotic fluid 24 (15.58) 42 (10.32) 298 >0.05
Embryo transplantation 10(649) 19(467) 076 >0.05 Table 3. — Comparison of birth complications [n (%)].
pregnancy Complication EPIs LPIs v P
(n=154) (n=407)
Jaundice 144 (93.51) 366(89.93) 1.73  >0.05
Hypothermia 27(17.53)  21(5.16) 21.86 <0.01
Statistical analvsis Hypoglycemia 34 (22.08) 47(11.55) 10.03 <0.01
SPSS 13.0 w);s used. The counting data were assessed by chi- Trans.lent tachypnea 31(20.13) 97(23.83) 087 >0.05
square test or corrected chi-square test; the measurement data were ~ Respiratory distress 50 (3247)  22(541)  73.14 <0.01
expressed as mean =+ standard error (x + s), and the /-test was also ~ Apnea 57(37.01) 28(6.88) 7891 <0.01
performed, with a p < 0.05 considered as statistically significant. Feeding intolerance 46 (29.87) 20 (4.91) 67.03 <0.01
Assisted ventilation ~ 45(29.22) 19 (4.67) 66.64 <0.01

Results

Basic conditions

The EPIs group included 86 males (55.84%) and 68 fe-
males (44.16%), with gestational age of 30.47 +1.52 weeks,
birth weight as 1,702.62 + 494.93 grams. The LPIs group
included 252 males (61.92%) and 155 females (38.08%),
with gestational age of 35.23 +0.94 weeks, and birth weight
was 2,707.07 + 473.66) grams. The gender ratio showed no
statistical significance between the two groups (*=1.72, p
> 0.05); the gestational age and birth weight of the EPIs
group was significantly lower than the LPIs group, and the
difference was statistically significant (¢ = 44.57, 22.14, p
<0.01).

The incidence rates of asphyxia at birth, placental abrup-
tion, and placenta previa in the EPIs group were signifi-
cantly higher than the LPIs group, and the differences were
statistically significant (p < 0.01, Table 1). Albumin, glob-
ulin, triglycerides, serum phosphorus, serum iron, and he-
moglobin level in the EPIs group were significantly lower
than the LPIs group, and the differences were statistically
significant (p < 0.01, Table 2). Hypothermia, hypo-
glycemia, respiratory distress, apnea, feeding intolerance,
and assisted ventilation rate in the EPIs group were signif-
icantly higher than the LPIs group, and the differences were
statistically significant (p < 0.01, Table 3).

Discussion

Overview of preterm birth
Preterm birth was a leading cause of neonatal death and
long-term neurological sequelae. In the past ten years, the

preterm birth rate has increased by 33% in USA from 1981
to 2006, and the mortality rate was higher [2], among which
LPIs accounted for 70% of all PIs, and the increased birth
rate of LPIs was the main reason of the increasing of Pls
[13]. The data showed that LPIs accounted for 72.55% of
all PIs, and a survey of birth status in urban China in 2005
showed that PIs with gestational age as 32 to 36 weeks, ac-
counted for 85.2% of all PIs [14]. The recent increasing of
PIs had several reasons, among which the frequently re-
ported ones included maternal demographic changes (such
as late childbearing), infertility treatment, increased mater-
nal age, multiple pregnancy, and pregnancy-concomitant
diseases, especially obesity [15, 16]. The statistics con-
firmed that maternal chorioamnionitis, high blood pressure,
and premature rupture of membranes could cause later
preterm birth [17]. The previous history of premature birth,
too short interval between two pregnancies (<12 months),
and bleeding in early pregnancy increased the risk of
preterm birth [17].

Features of Pls after delivery

1) Appearance included relatively large head, accounting
for one-third of body, wider fontanelle, softer skull and
nails, fluffy hair, undescended or non-fully descended testes
in males, the labium minus pudenda was not covered by
labium major pudenda in females. 2) Thermoregulation in-
cluded: lacking mature development of body temperature
center, less subcutaneous fats, while larger surface area,
less muscle activities and autologous heat production, and
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with easy body heat loss. Therefore, under normal circum-
stances, the body temperature would decrease in lower am-
bient cold conditions, which might even cause intracranial
hemorrhage in severe cases. 3) Nervous system included
poorer nerve reflexes and the infant would usually be in the
sleeping state. If the body weight was 1,500 grams or less,
infants would also be prone to intracranial hemorrhage, re-
quiring extensive clinical attention. 4) Immune functions,
compared with the full-term infants, PIs had poorer im-
mune function lacking adequate anti-scavenging abilities
against bacteria and viruses, and could only acquire less
immunoglobulins from mother. Because they had weak re-
sistance to infections, therefore, they were prone to sepsis,
which might ultimately enhance the mortality rate to a
larger extent.

Predisposing factor analysis of EPIs and LPIs

The risk factors of preterm birth reported included threat-
ened eclampsia, placental abruption, intrauterine fetal
growth restriction, and other adverse signs, oligohydram-
nios, pre-pregnancy diabetes and gestational diabetes, and
abnormal fetal heart rate, etc; however, 6.1%~23.2% of PI
showed no preterm signs [1]. The data of this study showed
that the gender ratio between the two groups showed no
statistically significant difference (y*=1.72, p > 0.05), ges-
tational age and birth weight of EPIs were significantly
lower than LPIs, and the differences were statistically sig-
nificant (¢ = 44.57, 22.14, p < 0.01), the incidence rates of
asphyxia at birth, placental abruption, and placenta previa
of EPIs were significantly higher than LPIs, and the differ-
ences were statistically significant (p < 0.01), indicating
that placenta previa and placental abruption were the
unique risk factors for EPIs. Therefore, high-risk factors
for EPIs should be especially considered, to reduce the in-
cidence rate of LPIs, which is also significant to reduce
neonatal mortality.

Effects of preterm birth on biochemical indicators of EPIs
and LPIs

In order to improve the chances of survival, EPIs would
have a series of adaptive changes in utero, including in-
trauterine growth and metabolism. After delivery, detached
from the adverse intrauterine environments, growth and
metabolism of EPIs would be different from LPIs. The total
protein in EPIs could sensitively react to the changes of nu-
tritional status and it was the important indicator to evalu-
ate the nutritional status and detect the effects of nutritional
support internationally [18]. The data showed that the lev-
els of albumin, globulin, triglycerides, serum phosphorus,
serum iron, and hemoglobin in EPIs were significantly
lower than LPIs, and the differences were statistically sig-
nificant (p < 0.01), indicating that EPIs would be more
prone to anemia, infections, and other diseases, so a more
active and reasonable nutritional support would be re-
quired.

Effects of preterm birth on complications of EPIs and LPIs

Foreign large numbers of clinical studies have found that
the common clinical problems in PlIs included NRDS,
neonatal transient dyspnea, hyperbilirubinemia, feeding dif-
ficulties, and low blood sugar, and among which the most
common was respiratory diseases [19]. The data showed
that hypothermia, hypoglycemia, respiratory distress,
apnea, feeding intolerance, and assisted ventilation rate in
EPIs were significantly higher than LPIs, and the differ-
ences were statistically significant (p < 0.01), consistent
with the fact that respiratory distress was the most promi-
nent clinical problem. In addition, placenta previa, placen-
tal abruption, as well as such intrauterine fetal blood loss
due to fetal maternal blood transfusion and twin blood
transfusion, could cause fetal anemia, maternal hyperten-
sion, and other vascular diseases, thus resulting in small
fetal development, hypoxia, etc., which required more
clinic attention [19].

In conclusion, LPIs accounted for the majority of PIs,
and placental abruption and placenta previa were the
unique risk factors in EPIs. EPIs had lower nutritional re-
serves than LPIs and would be more susceptible to peri-
natal complications.
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