
Page 1/18

Gestational diabetes mellitus is associated with
antenatal hypercoagulability and secondary
hyper�brinolysis: a case control study of Chinese
women
Yan Liu 

Jiangsu Province Academy of Traditional Chinese Medicine
Xiaofang Sun 

Yangzhou University Medical Academy
Junxian Tao 

Yangzhou University Medical Academy
Bin Song 

Yangzhou University Medical Academy
Wei Wu 

Yangzhou University Medical Academy
Ying Li 

Yangzhou University Medical Academy
Xing Sun 

Yangzhou University Medical Academy
Dan Lu 

Yangzhou University Medical Academy
Danmo Zhu 

Yangzhou University Medical Academy
Chao Liu  (  liuchao@njucm.edu.cn )

Nanjing University of Chinese Medicine https://orcid.org/0000-0003-0159-2952
Ji Cui 

Nanjing Maternity and Child Health Care Hospital

Research article

Keywords: gestational diabetes mellitus; hypercoagulability; secondary hyper�brinolysis;
thromboelastography;

Posted Date: October 30th, 2019

https://doi.org/10.21203/rs.2.14831/v2
mailto:liuchao@njucm.edu.cn
https://orcid.org/0000-0003-0159-2952


Page 2/18

DOI: https://doi.org/10.21203/rs.2.14831/v2

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Version of Record: A version of this preprint was published at The Journal of Maternal-Fetal & Neonatal
Medicine on September 14th, 2020. See the published version at
https://doi.org/10.1080/14767058.2020.1818202.

https://doi.org/10.21203/rs.2.14831/v2
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/14767058.2020.1818202


Page 3/18

Abstract
Background: To determine the relationship between gestational diabetes mellitus (GDM) and
coagulation/�brinolysis abnormality in antenatal Chinese women. Methods: Case control study. Fifty
women had GDM and 132 did not (the NGDM group) grouping by the International Association of
Diabetes and Pregnancy Study Groups (IADPSG) criteria. Maternal plasma biochemistry and previous
medical history were collected from perinatal health records. Antenatal coagulation/�brinolysis
activity(CFA) parameters was assessed using thromboelastography and routine CFA parameters
respectively. Univariate and multiple regression analyses were used to evaluate the associations between
GDM and CFA parameters. Results: The women with GDM were signi�cantly older than those without
GDM (30.3 vs. 28.6 years, P=0.012). Compared with the NGDM group, the GDM group had a signi�cantly
higher prevalence of cesarean delivery (56.0% vs. 37.9%, P=0.027) and higher values of �brinogen (FIB)
(4.7vs. 4.3 g/L P=0.001), activated partial thromboplastin time (APTT) (30.9 vs. 29.5 seconds
P=0.010).There were no signi�cant differences in the prevalence of maternal thrombotic events or
neonatal events.GDM was signi�cantly associated with higher APTT (β 1.41seconds, 95% CI 0.29–2.53),
FIB (β 0.38g/L, 95% CI 0.14–0.61), and percentage reduction in clot lysis after 30 min(LY30)(β 1.14%, 95%
CI 0.15–2.13) after adjustment for potential confounding factors. Conclusions: GDM is signi�cantly
associated with hypercoagulability and secondary hyper�brinolysis in these antenatal Chinese women.

Background
Coagulation/�brinolysis activity (CFA) represents a dynamic balance that is of vital importance to safe
childbirth. Coagulability gradually increases from the �rst to third trimesters [1] in pregnant women,
becoming higher than in normal women[2]. Consistent with this, late pregnancy is characterized not only
by changes in hormone secretion and liver metabolism, but higher coagulation indices[3]. Moreover, this
hypercoagulability during pregnancy is aggravated in the presence of diabetes[4, 5]. Excessive
hypercoagulability is associated with adverse pregnancy outcomes, including stroke and deep venous
thrombosis (DVT) of the lower extremities[6]. However, neither a nationwide study conducted in
Denmark[7], nor another conducted in the Arabian Gulf[8], identi�ed GDM as a risk factor for stroke or DVT.
Therefore, we hypothesized that secondary hyper�brinolysis might coexist with, and gradually worsen,
hypercoagulability in GDM.

Many methods have been used to assess CFA. Thromboelastography (TEG) is a relatively new technique
that evaluates whole-blood hemostatic properties in real time, and has been shown to be a reliable
method of urgently assessing CFA in pregnant women[9]. In addition, �brinogen (FIB), activated partial
thromboplastin time (APTT), prothrombin time (PT), international normalized ratio of prothrombin time
(PT-INR), and D-Dimer (DD) are conventionally used to assess CFA. In view of the changes in CFA during
late pregnancy, we speculated that there might be differences in a number of these parameters between
women with GDM and normal pregnant women. However, the results of platelet activation, �brinolytic
activity, and conventional assays of CFA have rarely been compared in women with GDM [10], and there
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has been no assessment of the relationship between GDM and CFA, assessed using TEG, in pregnant
Chinese women. Therefore, in this study, we aimed to evaluate the relationship between GDM and
measures of CFA, after adjustment for potential confounding factors.

1. Methods
1.1 Study design and study population

The study was a case control study. All procedures performed in the study involving the human
participants were in accordance with the Declaration of Helsinki and was approved by the Ethics
Committee of Clinical Medical College, Yangzhou University, China (serial number: 2019KY-067). During
the analysis, the data were anonymized, and therefore the requirement for informed consent was waived.
To avoid recruitment bias, we collected consecutive data from all pregnant women awaiting delivery, but
not yet in labor, in the Obstetrics department of our hospital from 23 October to 23 November 2018. After
the exclusion of 18 individuals for the reasons given below, 182 women were included in the analysis,
who were classi�ed as having GDM or not having GDM (the GDM group and the NGDM group).

GDM was diagnosed according to the IADPSG criteria[11]: a 75-g 2-hour oral glucose tolerance test
(OGTT) was performed in the 24th–28th week of gestation in women who had not previously been
diagnosed with overt diabetes. A diagnosis of GDM was made when their fasting plasma glucose (FPG)
was ≥ 92mg/dl or 5.1 mmol/l, their 1-h plasma glucose was ≥180mg/dl or 10.0 mmol/l, or their 2-h
plasma glucose was ≥153mg/dl or 8.5 mmol/l.

The exclusion criteria were: a previous history of diabetes or GDM; a history of smoking; serious liver
dysfunction (a prior diagnosis of cirrhosis, hepatitis, and/or known liver function test abnormalities);
renal dysfunction (a prior diagnosis of acute kidney injury and/or chronic kidney disease); endocrine
disorders (acromegaly, Cushing’s syndrome); use of medications with known effects on CFA (such as
aspirin, heparin, or enoxaparin); antiphospholipid syndrome; systemic lupus erythematosus or
dermatomyositis; infectious disease (e.g., HIV); insulin or other anti-diabetic drug use.

Two hundred women who had never been smokers were included, 18 of whom were excluded because of
severe liver disease (three), diabetes mellitus diagnosed before pregnancy (eleven), receive heparin
treatment (two), and thrombocytopenia (two). Thus, 182 individuals remained for analysis (a �ow chart is
presented in Figure 1).

 

1.2 Materials and methods

Baseline information, including maternal weight before pregnancy, weight gain during pregnancy, and
previous medical history, were collected from the patients’ health records. Before delivery, the participants
underwent a CFA assessment, which comprised the measurement of conventional CFA parameters (FIB,
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PT, APTT, PT-INR, and DD) and TEG. Venous blood was collected in the morning, on an empty stomach,
and anti-coagulated with 0.38% sodium citrate. The blood was then centrifuged at 1500g (2500 rpm) for
20 min to prepare plasma for APTT, PT, TT, FIB, and DD analysis, which was performed using a Stago
STAR-R analyzer (Diagnostica STAGO, France). The remaining blood was placed into EDTA tubes for
platelet counting using a Huma-Count hematology analyzer (Human GmbH, Germany).

TEG was performed using TEG-5000 Hemostasis analyzers (Haemonetics Corp, Braintree, MA) according
to the manufacturer’s guidelines [12-14], by two certi�ed laboratory technicians. The TEG-5000 machines
underwent quality control assessments every 8 hours. The parameters measured were R (sec) ; K (sec); α-
angle; MA (mm) and LY30 (%) (Figure 2). R represents “reaction time”, an indicator of clotting time, and is
the time to initial �brin formation (to 2 mm amplitude). K represents “kinetic time”, an indicator of clot
kinetics, and is the speed at which speci�c clot strength is reached (period for amplitude to increase from
2 to 20 mm). The α-angle is a measure of clot kinetics, indicative of the rate of �brin accumulation and
cross-linking. MA represents “maximum amplitude”, an indicator of clot strength. LY30 is the percentage
reduction in amplitude 30 min post-MA, which is a measure of the degree of �brinolysis.

 

1.3 Statistical analysis

No multiple imputation was performed because < 5% of the data was missing.

The procedure of statistical analysis included three steps. Firstly, baseline characteristics of participants
were presented based on the following principles (cases were categorized into GDM and NGDM): (1)
continuous variable was expressed as mean ± standard deviation (normal distribution) or medium (inter-
quartile range) (Skewed distribution).Categorical variables were expressed as a frequency or a
percentage. (2) We used chi-squared tests or Fisher exact tests as appropriate for comparison of
categorical data between the two groups. For continuous data, if the data were normally distributed, the
comparisons of measurement data between groups were performed by t test. When the data showed
skewed distribution, comparisons were performed by nonparametric Kruskal Wallis rank tests. (3) For the
comparisons of bleeding volume, we used strati�cation analysis based on the mode of delivery (vaginal
or caesarean). Secondly, a univariate linear regression model was employed to evaluate the associations
between different variables and CFA parameters. Thirdly, based on the recommendation of the STROBE
statement[15], unadjusted and adjusted regression models were simultaneously shown to assess the
relationships between GDM and CFA parameters. The covariables, when added to this model, changed
the matched regression coe�cients by at least 10% and were adjusted as confounders[16]. Adjusted
covariables included maternal age, platelet, ALT, ALP, urea nitrogen, and previous history of abortion.

All the analyses were performed using EmpowerStats (http://www.empowerstats.com, X&Y Solutions, Inc,
Boston, MA). P < 0.05 (two-sided) was considered to represent statistical signi�cance.

2. Results
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2.1 Baseline characteristics of selected participants

The participants comprised 50 with GDM, accounting for 27% of the study sample. The baseline
information of each group are shown in Table 1, which include sociodemographic characteristics,
previous medical history, biochemistry, sociodemographic characteristics of the baby, maternal events,
and neonatal events. The mean age of the participants was 29.1±4.1 years and their mean maternal body
mass index (BMI) before delivery was 27.2±3.4 kg/m2. The women with GDM were signi�cantly older
than those without GDM (30.3vs. 28.6 years, P=0.012). The weight of the women with GDM before
pregnancy was greater than that of the NGDM group (61.8 vs. 56.0 kg, P=0.000), whereas the maternal
weight gain during pregnancy was less in the GDM than in the NGDM group (11.7 vs. 14.2 kg, P=0.001).
GDM had shorter pregnancy duration (271.3 vs. 274.7 days, P=0.013) and higher values of serum total
bilirubin (STB) (6.5vs. 6.0μmol/L, P=0.013), alkaline phosphatas (ALP) (175.8vs. 158.2μmol/L, P=0.028),
fasting plasma glucose (FPG) (4.8 vs. 4.2mmol/L, P<0.001) than NGDM. The prevalence of caesarean
delivery was higher in the GDM group (56.0%) than that in the NGDM group (37.9%)(P=0.027). For CFA
parameters, only FIB (4.7±0.8 vs. 4.3±0.7 g/l, P=0.001) and APTT (30.9±3.0 vs. 29.5±3.3 seconds,
P=0.010) were signi�cantly higher in the GDM than those in the NGDM group. Other parameters including
PT, TT, PT-INR, and DD didn’t show the signi�cant differences between the two groups, as were the TEG
parameters, including LY30.

 

2.2 Univariate analysis

The results of the univariate analyses were shown in Table 2.  GDM was shown to be signi�cantly
positively associated with LY30, FIB, and APTT. Furthermore, Platelet, ALT, ALP, GGT, and Maternal FPG
signi�cantly positively correlated with FIB. Maternal weight gain during pregnancy, a previous history of
abortion, and a previous history of full-term birth were negatively associated with FIB. Finally, ALT
signi�cantly positively correlated with LY30.

 

2.3 Analysis of the multiple regression equations for the relationships between FIB,APTT,LY30 and GDM

We constructed three models to analyze the independent effects of GDM on FIB,APTT,LY30, after
adjustment for potential confounding factors. The effect values (β) and 95% con�dence intervals (CIs) of
the two models are shown in Table 3. In the unadjusted model, GDM was positively associated with APTT
(β1.40, 95% CI 0.34–2.46), FIB (β 0.39, 95% CI 0.16–0.63), and LY30 (β 1.30, 95% CI 0.35–2.24). Finally,
after adjustment for Prenatal maternal age, Plasma urea nitrogen, ALT, Platelet, Previous history of
abortion and ALP (Table 1), GDM was still independently associated with APTT (β1.41, 95% CI 0.29–
2.53), FIB (β0.38, 95% CI 0.14–0.61), and LY30 (β1.14, 95% CI 0.15–2.13).

3. Discussion
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In this case control study, both the conventional CFA measures FIB and APTT, and the newer measure
indicator LY30, were found to be signi�cantly associated with GDM, and in the fully-adjusted regression
model, these associations remained stable. In women with GDM, APTT was 1.41 sec longer (β1.41, 95%
CI 0.29–2.53), FIB was 0.38 g/L higher (β0.38, 95% CI 0.14–0.61), and LY30 was 1.14% higher (β1.14,
95% CI 0.15–2.13), which is indicative of both hypercoagulability and secondary hyper�brinolysis in this
group of Chinese women with GDM.

Maintenance of a balance between coagulation and �brinolysis is of great importance for the perinatal
safety of both mothers and infants[17]. A physiologic hypercoagulable state has been demonstrated
during pregnancy and the peripartum period [17, 18], which helps to protect women from excessive
bleeding during childbirth. Nevertheless, in developed nations, the leading cause of maternal death is
thromboembolic disease [19-21]. Thrombotic events during pregnancy, including maternal DVT(deep
venous thrombosis) and pregnancy-related cerebral venous sinus thrombosis, are responsible for
increasing levels of maternal mortality worldwide [22, 23]. Previous studies have shown that this
hypercoagulability is exacerbated in pregnant women with GDM[4, 24, 25] and that there is a signi�cantly
higher frequency of DVT in pregnant women with type 1 diabetes mellitus[26]. However, in a nationwide
study conducted in Denmark, an unadjusted model showed a higher risk of thrombosis in patients with
GDM, but in a model adjusted for confounding factors this association disappeared[7]. In previous
studies[7, 27] and our study, no signi�cant differences were identi�ed in the frequency of maternal
thrombotic events in GDM group compared with NGDM group, which seems to be inconsistent with the
hypercoagulability identi�ed.

The balance between coagulation and �brinolysis determines whether hemorrhage, thrombosis, or neither
occurs during the perinatal period. FIB is one of the conventional measures of coagulability during the
perinatal period, as well as being a biomarker of in�ammation, and is a complex glycoprotein synthesized
by hepatocytes[28]. FIB increases during normal pregnancies, but also in pregnancy-related complications
such as GDM[29, 30], reaching signi�cantly higher values in patients with GDM than those in healthy
pregnant women[24, 30]. In the present study, FIB was also higher in GDM patients than that in the NGDM
group, con�rming a tendency towards hypercoagulability in the former.

The shortening of APTT in type 2 diabetic patients has been described as indicating a high risk of a
hypercoagulable state[31]. It has also been shown that the increase in �brinogen and the reduction in
�brinolytic activity in GDM are more similar to the changes present in type 2 than in type 1 diabetic
patients[32], and it is thought that a shorter APTT is a marker of venous thromboembolism risk[33, 34].
Furthermore, PT and APTT, measured between the 20th and 24th gestational weeks, were signi�cantly
lower in patients with GDM than in healthy people[29]. In another study, the mean APTTs of non-diabetic,
treated, and untreated type 2 diabetic patients were 32.8 ± 4.12 sec, 34.4 ± 5.3 sec, and 25.4 ±8.5 sec,
respectively, which showed that APTT was lower in diabetic patients and that this defect was normalized
by diabetes treatment [31]. This might help to explain the signi�cantly higher APTT in GDM patients
identi�ed in the present study. The prenatal maternal FPG (4.8±1.2 mmol/l) and HbA1c (6.5±0.7%) values
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in the GDM group show that glucose levels were well controlled in the present study. In addition, the
signi�cantly lower maternal weight gain during pregnancy in the GDM group is indicative of good weight
control in our recruited subjects. Finally, the characteristic increases in FIB and APTT, indicating
hypercoagulability and secondary hyper�brinolysis, might help to partially explain why there were no
signi�cant differences in the prevalence of some adverse maternal events, such as maternal thrombosis,
between these “healthy” GDM women and NGDM women.

Fibrinolytic activity is lower during normal pregnancies and systemic �brinolysis returns rapidly to normal
after delivery, according to previous studies[35, 36]. After delivery, both the coagulatory and �brinolytic
systems of pregnant women are activated for at least 2 weeks[37]. However, few studies have focused on
the �brinolytic activity in GDM. Recently, TEG has been used to monitor the CFA of pregnant women in
real time, to study the human CFA process and the sequence of events involved[38]. The TEG parameters
measured in the present study have further indicated the secondary hyper�brinolysis. There were no
signi�cant differences in TEG.R, TEG.K, TEG.MA, LY30, or α-angle between the GDM and NGDM groups,
which is consistent with the �ndings of a previous report that showed no signi�cant differences in
thromboelastographic parameters between 50 GDM patients and a control group(75 women of normal
pregnancies at the same period)[39]. However, after adjustment for potential confounders, GDM was
signi�cantly associated with higher value of LY30, which further suggested the existence of secondary
hyper�brinolysis in these pregnant women with GDM. The coexistence of hypercoagulability and
secondary hyper�brinolysis might help to partially explain why there was no signi�cant increase in the
number of thrombotic events in these GDM patients. However, the mechanism involved and its impact on
the children of these patients requires further study.

The clinical value of this study is two-fold. Firstly, we have shown signi�cant associations between GDM
and higher APTT, LY30, and FIB. Secondly, CFA of the pregnant women was assessed by using both
conventional CFA measures and TEG at the same time point and the results were consistent. The �ndings
of this study might be helpful in guiding further research regarding biomarkers that could sensitively
predict the risk of thrombotic events in GDM patients. Additionally, our study was a single-center study,
indicating that the study population was more homogeneous. The maternity center is located in a small
city in China that has relatively few population migrations, and most of the participants in this study were
local residents. As previously reported[34], the in�uence of ethnicity on coagulation might exist that could
be excluded in our study.

However, this study still had a number of limitations. Firstly, because the data were collected in a single
local population, the conclusion should be con�rmed by further research and multi-center study.
Secondly, we excluded pregnant women that had undergone heparin treatment and that had a history of
other diseases, such as severe liver disease, which might have affected CFA. Thus, the conclusions of this
study do not apply to pregnant women with these kinds of diseases. Thirdly, in our study, IADPSG criteria
was adopted which was recently widely used in China[40]. However, it was reported recently that an
increase in the prevalence of GDM when the IADPSG 1-step approach was adopted without an increase
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of maternal or neonatal outcomes compared with ACOG 2-step strategy[41]. So grouping by IADPSG
criteria might result in diagnosing more GDM patients and reducing sensitivity of monitoring. Finally,
most obstetricians in our hospital do not measure serum lipid concentrations just before delivery;
therefore, we could not analyze the in�uence of serum lipid levels on the CFA function of women with
GDM. This de�ciency should be considered in future studies’ design.

Conclusion
In this case control study, women with GDM demonstrated signi�cant hypercoagulability and secondary
hyper�brinolysis, shown by their signi�cantly higher FIB, APTT, and LY30 values after adjustment for
potential confounding factors. This concomitant hypercoagulability and secondary hyper�brinolysis in
these antenatal GDM patients might help to reveal that antenatal GDM patients still had abnormalities in
coagulation and �brinolysis even without signi�cant increase of thrombotic events.
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Table 1 Baseline characteristics of selected participants
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  GDM group NGDM group P-
value

  N=50 N=132  
Sociodemographic characteristics of gravidas      
Prenatal maternal age (years, mean ± sd) 30.3±4.4 28.6±3.9 0.012
Prenatal maternal BMI (kg/m2, mean ± sd) 27.9±3.5 26.9±3.3 0.091
Prenatal maternal weight (kg, mean ± sd) 73.5±10.1 70.1±9.0 0.053
Maternal weight before pregnancy (kg, mean ± sd) 61.8±9.5 56.0±8.3 0.000
Maternal weight gain during pregnancy (kg/m2,
mean ± sd)

11.7±4.7 14.2±4.2 0.001

SBP (mmHg, mean ± sd) 121.0±10.3 122.5±11.1 0.405
DBP(mmHg, mean ± sd) 80.4 ±8.2 79.4+9.0 0.693
Actual days of pregnancy (days, mean ± sd) 271.3±8.3 274.7±11.0 0.013
Previous maternal history
Thyroid disorder during pregnancy (n,%) 7(14.0%) 21(15.9 %) 0.931
Preecalmpsia and clampsia n,%) 1(2.0 %) 2( 1.5% ) 0.677
Previous history of full-term births times 26 (52.0%) 58 (43.9%) 0.330
Previous history of premature delivery 0 (0.0%) 3 (2.3%) 0.563
Previous history of abortion 23 (46.0%) 54 (40.9%) 0.535
Maternal biochemical indexes
RBC(×109/L, mean ± sd) 4.1±0.6 4.0±0.4 0.115
Hemoglobin (g/L, mean ± sd) 124.7±12.3 120.5±13.4 0.052
WBC(×109/L, mean ± sd) 8.3 ±2.6 9.1±2.3 0.068
NE(×109/L, mean ± sd) 6.3±2.3 6.8±2.1 0.183
Platelet(×109/L, mean ± sd) 180.5±42.8 194.3±50.3 0.207
ALB(g/L, mean ± sd) 35.5±3.3 36.0±3.6 0.362
Plasma total protein(g/L, mean ± sd) 61.9±5.0 63.1±5.9 0.220
Plasma globulin(g/L, mean ± sd) 26.4±3.7 27.0±4.6 0.567
DBIL(μmol/L median (Q1-Q3)) 2.7 (2.0-3.4) 2.2 (1.7-3.2) 0.093
STB(μmol/L mean ± sd) 8.4±5.2 6.8±3.6 0.012
IBIL(μmol/L mean ± sd) 4.9±3.1 4.3±3.0 0.113
AST(U/L, mean ± sd) 22.9±16.9 20.6±8.1 0.209
ALT(U/L, median (Q1-Q3)) 15.0 (10.0-25.5) 12.5 ( 9.0-20.2) 0.168
LDH(U/L, median (Q1-Q3)) 192.0 (161.5-

236.8)
194.0 (171.0-
220.2)

0.799

ALP(U/L, mean ± sd) 175.8±50.2 158.2±46.7 0.028
GGT(U/L, median (Q1-Q3)) 11.0 (8.0-22.0) 11.5 (8.0-18.0) 0.610
FPG (mmol/L, mean ± sd) 4.8±1.2 4.2±0.7 0.001
HbA1c(% mean ± sd) 6.5±0.7 NA  
UA (μmol/L, mean ± sd) 300.8±71.2 303.9±73.2 0.796
Plasma urea nitrogen(mmol/L, mean ± sd) 3.1±0.9 3.4±0.8 0.094
Plasma creatinine μmol/L, mean ± sd 53.8±11.8 54.6±9.3 0.623
Plasma total bile acid(umol/L, median (Q1-Q3)) 3.2 (2.1-4.6) 3.7 (2.5-5.0) 0.095
R (seconds, mean ± sd) 7.1±1.3 6.8±1.2 0.089
K (seconds, mean ± sd) 1.3±0.4 1.2±0.3 0.071
α-angle (degrees, mean ± sd) 75.8±3.1 76.4±2.8 0.175
MA (millimeters, mean ± sd) 66.8±6.7 66.2±5.7 0.524
LY30 (%,median (Q1-Q3)) 0.1 (0.1-3.7) 0.1 (0.1-0.6) 0.363
FIB(g/L, mean ± sd) 4.7±0.8 4.3±0.7 0.001
PT(second, mean ± sd) 11.5±0.8 11.3±0.6 0.063
TT(second, mean ± sd) 16.0±1.5 15.8±1.1 0.287
APTT(second, mean ± sd) 30.9±3.0 29.5±3.3 0.010
PT-INR(INR, median (Q1-Q3)) 1.0 (0.1) 1.0 (0.1) 0.191
DD (μg/ml, median (Q1-Q3)) 1.6 (1.2-2.2) 1.6 (1.2-2.2) 0.955
Sociodemographic characteristics of baby
Neonatal weight  (g, mean ± sd) 3354.1±569.7 3320.6±449.1 0.678
Maternal events
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Cesarean delivery (n,%) 28 (56.0%) 50 (37.9%) 0.027
Wound infection after Caesarean delivery
(persons,n,%)

2( 4.0% ) 3( 2.3%) 0.906

Thrombotic event (n,%) 1( 2.0% ) 2( 1.5% ) 0.677
Neonatal events
Neonatal malformation (n,%) 4( 8.0% ) 2( 1.5% ) 0.084
Intrauterine growth retardation or fetal distress (n,%) 4( 8. 0% ) 2( 1.5% ) 0.084
Perinatal death (n,%) 0(0) 0(0)  
Still birth≥24 weeks (n,%) 0(0) 0(0)  
Preterm birth (n,%) 11( 22.0% ) 47( 35.6% ) 0.114
Very Preterm birth (n,%) 0(0) 9( 6.8 ) 0.132
Macrosomia ( n,%) 6( 12.0%) 10( 7.6% ) 0.521

Data were expressed as mean±SD(normally distributed) if normally distributed, and median (interquartile
range) or N (%) if not.

Note: SBP: systolic blood pressure; DBP: diastolic blood pressure; RBC: blood erythrocytes count; WBC:
blood leukocyte count; NE: neutrophile granulocyte; DBIL: direct Bilirubin; STB: Serum total bilirubin; IBIL:
indirect bilirubin; AST aspartate aminotransferarase; ALT: alanine aminotransferarase; LDH: lactate
dehydrogenase; ALP: alkaline phosphatase; γ-GGT:γ-glutamyl transpeptadase; FPG:fasting plasma
glucose; HbA1c: glycated haemoglobin; UA: plasma uric acid; R: reaction time; K: kinetic time; α-angle: a
measure of clot kinetics; MA: maximum amplitude; LY30: the percentage reduction in amplitude 30 min
post-MA; FIB: �brinogen; PT prothrombin time; TT thrombin time; APTT activated partial thromboplastin
time; PT-INR international normalized ratio of prothrombin time; DD: D-Dimer.

Table 2 Univariate analyses of CFA parameters

FIB (g/L) P
value

APTT
(seconds)

P
value

LY30 (%) P
value

β (95% CI)   β (95% CI)   β (95% CI)  
M 0.39 (0.20,

0.60)
0.001 1.40 (0.30,

2.50)
0.010 1.30 (0.40,

2.24)
0.008

ernal weight gain during
nancy

-0.04(-0.06,
-0.02)

0.002 -0.05 (-0.15,
0.06)

0.408 0.01 (-0.09,
0.11)

0.834

elet 0.00 (0.00,
0.01)

0.034 -0.01 (-0.02,
0.00) 

0.061 -0.00 (-0.01,
0.01)

0.360

0.01 (0.00,
0.01)

0.013 0.01 (-0.02,
0.03)

0.688 0.03 (0.01,
0.06)

0.004

0.00 (0.00,
0.01)

0.040 0.00 (-0.01,
0.01)

0.581 0.01 (-0.00,
0.02)

0.073

0.01 (0.00,
0.01)

0.041 -0.01 (-0.04,
0.02)

0.549 0.02 (-0.01,
0.04)

0.176

0.17 (0.06,
0.29)

0.004 -0.01 (-0.54,
0.53)

0.982 0.02 (-0.45,
0.50)

0.928

ious history of abortion -0.34 (-0.56,
-0.13)

0.002 0.05 (-0.93,
1.02)

0.922 0.30 (-0.57,
1.17)

0.499

ious history of full-term
s

-0.25 (-0.46,
-0.03)

0.027 -0.33 (-1.30,
0.64)

0.506 -0.06 (-0.93,
0.80)

0.887

a are β (95% con�dence interval [CI]) and P value
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Table 3: Analysis of associations of GDM with FIB, APTT, and FY30
  Unadjusted β, 95%CI P †Adjusted β, 95%CI P

FIB (g/L) 0.39 (0.16, 0.63) 0.001 0.38 (0.14, 0.61) 0.002

APTT (seconds) 1.40 (0.34, 2.46) 0.010 1.41 (0.29, 2.53) 0.015

LY30 (%) 1.30 (0.35, 2.24) 0.008 1.14 (0.15, 2.13) 0.026

†The adjusted β controls for prenatal maternal age, platelet, ALT, ALP, plasma urea nitrogen, and previous history of

abortion.

Figures

Figure 1

Flowchart of participants selection
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Figure 2

schematic diagram of TEG and the parameters


