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Abstract: Objective: To detect the changes of plasma fibrinogen and antithrombin III activity in premature infants 
of different gestational age and those with maternal pregnancy-induced hypertension (PIH) or not after birth, and 
discuss its clinical significance. Method: 51 premature infants with gestational age of less than 34 weeks and 45 
premature infants of 34-37 weeks were selected. Based on whether their mothers had PIH or not, they were divided 
into PIH group (50 cases) and absent PIH group (46 cases), respectively. The plasma fibrinogen and antithrombin 
III activity were measured within 24 hours and on day 5 after birth, respectively. Results: The plasma fibrinogen 
and antithrombin III activity of premature infants within 24 hours and on day 5 after birth were at lower levels. The 
plasma fibrinogen and antithrombin III activity among premature infants with gestational age of less than 34 weeks 
were lower than those among premature infants of 34-37 weeks, with significant differences. Moreover, the plasma 
fibrinogen and antithrombin III activity of premature infants within 24 hours and on day 5 after birth among mater-
nal PIH group were lower than those among absent PIH group, respectively, with significant differences (P<0.05). 
Conclusion: Dynamic detection of plasma fibrinogen and antithrombin III activity in premature infants after birth is 
significant to prevent hemorrhagic syndrome of premature infants, but its diagnostic value in disseminated intravas-
cular coagulation remains to be further investigated. 

Keywords: Neonate, premature infant, fibrinogen, antithrombin III, pregnancy induced hypertension, disseminated 
intravascular coagulation (DIC)

Introduction

Neonates have different blood clotting and 
fibrinolytic activity from the adults, among 
which there are noticeable differences between 
premature and full-term infants [1, 2]. 
Compared with full-term infants, premature 
infants are more prone to bleeding diseases 
after birth, such as intracranial hemorrhage, 
pulmonary hemorrhage, hemorrhage of diges-
tive tract, etc. The coagulation and anticoagula-
tion system in vivo may partly explain the phe-
nomenon. The lack of personal coagulation 
factors in premature infants and the influence 
from maternal pregnancy-induced hyperten-
sion (PIH) contribute to predisposition of bleed-
ing in premature infants [2].

Fibrinogen (FIB), a glycoprotein synthesized 
and secreted by liver, is the most abundant 
blood coagulation factor in the plasma, which is 
hydrolyzed into fibrin by thrombin and plays an 

important role in coagulation. Moreover, it is the 
main substance involved in the hemostasis and 
thrombosis. It is revealed that the level of FIB is 
significantly increased in pregnant women [3], 
especially in those with PIH, since hypertension 
could strengthen the coagulation and antico-
agulation mechanism, making high coagulation 
status more obvious [4]. This research showed 
that FIB levels in premature infants of different 
gestational age were lower, and FBI levels in 
lower gestational age group and maternal PIH 
group were lower than those in higher gesta-
tional age and maternal absent PIH group, 
respectively. It is speculated that the finding 
above is related with immature liver develop-
ment. As the increase of gestational age, FIB 
levels of premature infants are increased. On 
the other hand, it may be related to the high 
blood coagulation status of maternal PIH, but 
the specific mechanism of maternal high coagu-
lation status affecting FIB levels in neonates is 
still unclear. 
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Antithrombin III (AT-III), a single-chain glycopro-
tein secreted by liver and vascular endothelial 
cells, acts in anticoagulation regulation in 
human body [5], which is involved in maintain-
ing the dynamic balance of the anticoagulation 
and coagulation system in vivo. Meanwhile, it is 
also a good indicator of high coagulation status 
[6]. The study showed that the activity of plas-
ma AT-III in premature infants of different ges-
tational age was at a lower level during early 
stage after birth. And the smaller the gestation-
al age, the lower the activity of AT-III. The AT-III 
level in premature infants with maternal PIH 
was lower compared to those without maternal 
PIH. The possible reason may be that the pre-
mature infants themselves are at a lower coag-
ulation status, therefore the anticoagulation 
and coagulation mechanism are at dynamic 
equilibrium of a lower level.

This study aimed to detect the changes of plas-
ma fibrinogen and antithrombin III activity in 
premature infants of different gestational age 
and those with or without maternal PIH during 
pregnancy after birth, and discuss its clinical 
significance. 

Materials and methods

General information

Subjects: ① From January 2012 to April 2013, 
ninety six premature infants were selected in 

our department, among which 51 cases were 
less than 34 weeks in gestational age. 
According to maternal PIH, they were divided 
into PIH group (21 cases) and absent PIH group 
(30 cases). There were 45 premature infants 
with gestational age of 34-37 weeks, which 
were divided into PIH group (25 cases) and 
absent PIH group (20 cases) according to 
maternal PIH during pregnancy or not. ② All the 
mothers in the two groups had no other compli-
cated diseases during pregnancy, such as dia-
betes, thyroid disease, blood disease and 
infection, and asphyxia was absent for all the 
premature infants after birth.

 Specimen collection 

Two milliliter femoral venous blood was collect-
ed from premature infants within 24 hours and 
on day 5 after birth, respectively, and 0.5 mL 
sodium citrate was used against coagulation. 
Plasma was separated after centrifugation at 
2000 rpm for 3 minutes, and stored in a refrig-
erator at -20°C. AL-9000 automatic coagula-
tion analyzer was used for detection. Signed 
informed consent was obtained from all 
parents.

Statistical analysis 

All data were processed by SPSS17.0 software, 
and normality of the data was tested. The 

Table 1. The results of fibrinogen and antithrombin III activity in premature infants with gestational 
age of less than 34 weeks (

_
x±SD)

Groups Cases
Within 24 hours after birth Day 5 after birth
FIB (g/L) AT-III (%) FIB (g/L) AT-III (%)

Pregnancy induced hypertension group 21 1.06±0.46 32.90±10.97 1.34±0.36 35.81±12.07
Absent pregnancy induced hypertension group 30 1.53±0.84 38.24±11.59 1.68±0.32 42.38±10.00
t 1.124 1.260 1.481 1.892
P <0.01 <0.05 <0.01 <0.05

Table 2. The results of fibrinogen and antithrombin III activity in premature infants with gestational 
age of 34-37 weeks (

_
x±SD)

Groups Cases
Within 24 hours after birth Day 5 after birth

FIB (g/L) AT-III (%) FIB (g/L) AT-III (%)
Pregnancy induced hypertension  group 25 1.13±3.82 31.20±7.98 1.43±2.90 34.20±6.48
Absent pregnancy induced hypertension group 20 1.21±3.20 40.69±7.94 1.53±3.41 41.91±9.44
t 1.340 2.334 1.678 2.269
P <0.01 <0.05 <0.01 <0.05
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experimental data were expressed as mean  
± standard deviation (

_
x±S). t-test was used 

according to nature of the data, and P<0.05 
indicated significant difference.

Results

As indicated by Table 1, among the premature 
infants of less than 34 weeks in gestational 
age, the levels of plasma fibrinogen and anti-
thrombin III activity in maternal PIH group with-
in 24 hours and on day 5 after birth were lower 
compared to maternal absent PIH group, 
respectively, with significant differences 
(P<0.05).

As shown by Table 2, among the premature 
infants with gestational age of 34-37 weeks, 
the levels of plasma fibrinogen and antithrom-
bin III activity in maternal PIH group within 24 
hours and on day 5 after birth were lower com-
pared to maternal absent PIH group, with sig-
nificant differences (P<0.05).

As revealed by Table 3, the fibrinogen and anti-
thrombin III activity of premature infants in PIH 
group during the early stage after birth were 
lower than those in absent PIH groups, with sig-
nificant differences (P<0.05).

As shown by Table 4, the fibrinogen and the 
antithrombin III activity of premature infants in 
less than 34 weeks group within 24 hours and 
day 5 after birth were lower than those in 34-37 

weeks group, with significant differences 
(P<0.05).

Further analyses indicated that there was a 
positive correlation between fibrinogen and the 
antithrombin III activity (data not shown).

Discussion

Previous studies have demonstrated that AT-III 
consumption is decreased during pregnancy 
due to the binding of coagulation factors of 
higher activity and AT-III and subsequent forma-
tion of complex [7]. AT-III level is lower in preg-
nancy-induced hypertension women, thereby 
causing high blood coagulation status [4, 8]. 
This study found that the AT-III activity of pre-
mature infants delivered by the mothers with 
PIH in the early stage after birth was lower than 
that in absent PIH group. It was speculated that 
it may be related to high coagulation status of 
the mother, but the mechanism remains to be 
further studied.

It is pointed out that neonates experience inter-
mittent transient hypoxia during the process of 
birth due to the mechanical pressure from uter-
ine contraction, so as to adapt to the new cycle 
after birth. During the process, there are vascu-
lar endothelial injuries, leading to activation of 
the coagulation and fibrinolytic system [9], 
which may be related to the lower level of the 
factors involved in coagulation-anticoagulation-

Table 3. The results of fibrinogen and antithrombin III activity of premature infants in pregnancy-
induced hypertension group and absent pregnancy-induced hypertension group (

_
x±SD)

Groups cases
Within 24 hours after birth The fifth day after birth

FIB (g/L) AT-III (%) FIB (g/L) AT-III (%)
Pregnancy induced hypertension group 46 1.117±2.01 32.35±5.04 1.389±1.20 36.77±7.12
Absent pregnancy induced hypertension group 50 1.426±2.60 39.53±9.26 1.490±1.09 1.490±1.09
t 1.562 2.017 1.165 2.159
P <0.01 <0.05 2.159 <0.05

Table 4. The results of fibrinogen and antithrombin III activity of premature infants in between less 
than 34 weeks group and 34-37 weeks group (

_
x±SD)

Groups Cases
Within 24 hours after birth Day 5 after birth
FIB (g/L) AT-III (%) FIB (g/L) AT-III (%)

Less than 34 weeks group 51 1.149±3.01 30.07±8.00 1.305±1.23 35.27±7.91
34-37 weeks group 45 1.38±2.97 39.40±7.16 1.483±1.36 41.33±6.09
t 2.214 1.462 2.367 1.391
P <0.01 <0.05 <0.01 <0.05
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fibrinolytic system during the early stage after 
birth. It is speculated that maternal PIH may 
lead to the activation of the coagulation and 
fibrinolytic system, but the mechanism is still 
unknown.

Various pathologic conditions of premature 
infants may cause disseminated intravascular 
coagulation (DIC), and the activity of FIB and 
AT-III shows consumable decline. In this study, 
the activity of FIB and AT-III in the premature 
infants was lower, but DIC was absent. 
Therefore, it is inferred that FIB and AT-III levels 
lower than normal reference values do not 
mean DIC.

In conclusion, FIB and AT-III levels in premature 
infants are lower. And the smaller the gesta-
tional age, the lower the levels. Moreover, they 
are related to maternal pregnancy-induced 
hypertension, bringing the risk of bleeding to 
premature infants. After birth, monitoring on 
dynamic changes of FIB and AT-III levels is clini-
cally significant to prevent bleeding in prema-
ture infants, but it is limited to monitor occur-
rence of DIC, which remains to be further 
studied.
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