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Background: At present, there is no comprehensive evaluation of the efficacy and safety of low molecular weight heparin
(LMWH) for the treatment of thrombophilia during pregnancy in clinical practice. This study aimed to systematically eval-
uate the efficacy of LMWH in the treatment of patients and its effects on coagulation function, thereby providing a reference for
the clinical treatment and prognosis evaluation of thrombophilia during pregnancy.
Methods: Database PubMed, Web of Science and Embase as well as China National Knowledge Infrastructure and Wanfang
Database were applied for the search of data. A comparative study on the efficacy of LMWH in the treatment of gestational
thrombophilia was enrolled. Stata 16.0 software (Stata, College Station, TX, USA) was utilized to conduct the meta-analysis.
Results: A total of 487 relevant articles were retrieved and 14 studies were finally included. Patients in the LMWH combined
with the low-dose aspirin group had a significantly higher live birth rate than those in the aspirin or LMWH treat group (OR
(odds ratio) = 4.54, 95% CI (confidence interval): 2.76, 7.45). The adverse effects rate was lower in the LMWH combined with
the low-dose aspirin group than in the aspirin or LMWH treatment group (OR = 0.40, 95% CI: 0.29, 0.56). After treatment,
patients in the LMWH combined with the low-dose aspirin group had significantly lower D-dimer (SMD (standardized mean
differences) = –1.50, 95%CI: –2.19, 0.80) and platelet count (PLT; SMD = –0.13, 95%CI: –0.35, 0.09) than those in the aspirin or
LMWH treatment group. However, activated partial thromboplastin time (APTT; SMD = 0.16, 95% CI: –0.10, 0.42), thrombin
time (TT; SMD = 0.60, 95% CI: –0.14, 1.34), plasma prothrombin time (PT; SMD = 0.42, 95% CI: –0.71, 1.56), and fibrin values
(FIB; SMD = –0.92, 95% CI: –2.12, 0.28) were significantly higher in the LMWH combined with low-dose aspirin group than
those in the aspirin or LMWH treatment group.
Conclusions: LMWH heparin combined with low-dose aspirin can effectively correct coagulation function in pregnant women,
improve prothrombotic state and increase the live birth rate, which has high clinical value.
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Introduction

It has been reported that related thrombosis during
pregnancy is the leading cause of maternal death in many
countries [1]. The main form of thrombophilia during preg-
nancy is venous thromboembolism (VTE). The risk of VTE
increases 4–5 times during pregnancy. Some studies have
stated that the risk of VTE in pregnant women is 5 times
higher than that in non-pregnant women of the same age.
VTE occurs 0.7 to 1.7 times per 1000 deliveries, with a rel-
atively high incidence [2,3]. VTE appears easier in post-
partum than in prenatal stages. The highest risk of VTE
occurs in the first 3 months after delivery when the risk in-
creases 20–80 times. Meanwhile, VTE that appears post-
partum can induce postpartum pulmonary embolism (PE).
PE is induced approximately 0.45 times per 1000 deliveries
[4]. Besides, some related meta-analysis reports have re-

vealed that, compared with pregnancy without in vitro fer-
tilization, secondary pregnancy in vitro fertilization is asso-
ciated with a relatively increased risk of VTE. The risk of
VTE in early pregnancy is higher compared with the sec-
ond or third trimester [5,6]. According to related studies,
many classical signs and symptoms of VTE may be related
to normal pregnancy. Up to now, the strategy for diagno-
sis of VTE has not been validated during pregnancy, which
makes the diagnosis of VTE during pregnancy and postpar-
tum challenging.

At present, the clinical treatment for thrombophilia
during pregnancy is mainly to reduce the coagulation ef-
fect of patients through heparin, and the use of heparin can-
not cross the placenta to affect the growth and development
of the fetus [7]. However, pregnant women with mechani-
cal heart valves or heparin-induced thrombocytopenia can-
not undergo the treatment of heparin, so some other thera-
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peutic methods are needed [8]. Besides, long-term use of
heparin is easy to cause osteoporosis and thrombocytope-
nia in patients. Therefore, low molecular weight heparin
(LMWH) has become the first drug of choice for the treat-
ment of thrombophilia during pregnancy [9]. Some studies
have pointed out that, compared with unfractionated hep-
arin, LMWH has more efficient bioavailability and easier
administration. Moreover, the use of LMWH drugs greatly
reduces the risk of drug-related osteoporosis and throm-
bocytopenia [10]. In a clinical trial of anticoagulation in
pregnancy, 822 patients with acute VTE were treated with
LMWH (Enoxaparin: 1 mg/kg; Dalteparin: 200 U/kg). The
result indicated that the patients treated with LMWH had a
significantly lower incidence of bleeding events or recur-
rent VTE [11]. It can be seen that LMWH drugs have a
high therapeutic effect on thrombophilia during pregnancy,
which can ensure a normal pregnancy and the development
of fetal prognosis in patients. However, the efficacy and
safety of LMWH drugs have not been comprehensively
evaluated in clinical practice. Therefore, this study col-
lected the literature in recent years to conduct a system-
atic review and meta-analysis. Then, an evaluation was
performed for the efficacy and effects of LMWH for the
treatment of thromboembolism during pregnancy and the
coagulation function of patients. This study aimed to pro-
vide references for the clinical treatment and prognosis of
thromboembolism during pregnancy.

Fig. 1. Literature screening process for inclusion in the meta-
analysis. PubMed, Web of Science, Embase, China National
Knowledge Infrastructure (CNKI) and Wanfang Database were
used to search the literature.

Materials and Methods

Literature Search Methods
PubMed (https://www.ncbi.nlm.nih.gov/sites/entrez?

db=PubMed), Web of Science (https://www.webofscience
.com/wos/alldb/basic-search), Embase (http://www.emba
se.com), China National Knowledge Infrastructure (http:
//www.cnki.net/) and Wanfang Database (http://g.wanfan
gdata.com.cn/) were adopted for the search of the literature.
English and Chinese were set as the retrieval languages.
Published studies on the efficacy of LMWH in the treatment
of thrombophilia during pregnancy were searched between
January 2010 and May 2021.

Combination retrieval was performed using search
terms. The preliminary keywords were set as follows:
“Pregnancy”, “thrombosis” or “venous thromboembolism”,
“venous thrombosis, vein thrombosis, venous thromboem-
bolic events” and “low molecular weight heparin” or
“LMWH”, “randomized controlled trial” or “randomized”
or “placebo”.

Inclusion Criteria
(1) Type of study: Randomized controlled trial (RCT),

controlled clinical trial and cohort study.
(2) Research object: For the diagnosis of recurrent

miscarriage, it can be diagnosed as a recurrent miscar-
riage if it meets the criteria of “Obstetrics and Gynecol-
ogy” where two or more consecutive natural abortions
occur. Pre-thrombotic state (PTS) diagnostic criteria for
pre-pregnancy screening indicators: Platelet aggregation
test, four coagulation tests, and D-dimer, in which one or
more indicators are abnormal, that is, patients diagnosed as
thrombophilia in pregnancy [12].

(3) Type of intervention: The patients in the control
group were treated with aspirin or LMWH, and the patients
in the observation group were treated using LMWH com-
bined with low-dose aspirin (75 mg/time).

(4) Evaluation indicators: Live birth rate; Ad-
verse effects rate, pre-therapeutic and post-treatment D-
dimer, platelet count, activated partial thromboplastin time
(APTT), prothrombin time (PT), thrombin time (TT) and
fibrin (FIB), etc.

Exclusion Criteria
The exclusion criteria of literature were shown as fol-

lows: The literature that did not offer required data for
meta-analysis and; The original text of the literature could
not be searched or obtained; Data-missing and repeated-
reported literature; Conference papers, case reports, sys-
tematic reviews, case reports and animal experiment-
related literature.

Extraction of Literature Data
Two investigators independently completed the litera-

ture screening and data extraction. According to the inclu-
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Fig. 2. Risk of bias assessment of included studies. (A) Risk of bias graph. Seven domains were scored for risk of bias. (B) Risk of
bias summary. Each item was rated as low (+), uncertain (?) or high (–) risk of bias. The risk of bias was assessed using the Cochrane
Collaboration to evaluate the quality of the literature.

sion criteria, the literature that failed to meet the require-
ments was screened out. Then, literature titles and abstracts
were read carefully. If necessary, a thorough reading of the
full texts of literature was conducted to identify articles that
may be included in this study. After that, related materials
were cross-checked, and finally, the literature enrolled in
the study was identified. During the process of data ex-
traction, the disagreements were resolved through discus-

sion between the two parties or judged by a third party.
The extraction of data in the literature was displayed as fol-
lows: First author’s name, year of publication, number of
patients in each group, treatment methods and main out-
comes. In addition, the risk of bias was assessed indepen-
dently by the two authors using the Cochrane Collaboration
(https://training.cochrane.org/handbook).
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Fig. 3. Comparison of live birth rates and incidence of adverse effects rates after anticoagulant therapy between two groups
of patients with thrombophilia during pregnancy. Forest plot of (A) live birth rates and (B) incidence of adverse effects rates were
plotted using Stata 16.0 software. The indicators of the results were expressed by odds ratio (OR) and 95% CI.

Fig. 4. Publication bias analysis of live birth rates and incidence of adverse effects rates after anticoagulant therapy between two
groups of patients with thrombophilia during pregnancy. (A) Funnel plot of live birth rates. (B) Funnel plot of incidence of adverse
effects rates. Funnel plots were drawn using Stata 16.0 software, and Begg’s test for quantitative detection of publication bias. Each
point indicates one of the included studies.

Statistical Analysis
All statistical analyses were conducted with Stata 16.0

software (Stata, College Station, TX, USA). The indicators
of the results were expressed by standardized mean differ-
ence (SMD) or odds ratio (OR). I2 statistics were applied to
evaluate the heterogeneity of studies. If homogeneity (p >

0.1, I2 <50%)was shown statistically among all studies, the
fixed-effect model was used for meta-analysis, otherwise,
the random-effect model was used for analysis. Sensitivity
analyses were adopted tomeasure the stability of the overall
results. Funnel plots were utilized to assess the publication
bias of the studies, and Begg’s test was used to verify the
presence of publication bias if necessary.

Results

Basic Characteristics of Included Literature
A total of 487 relevant articles were initially retrieved

and 397 repeated articles were removed. Then, 32 irrele-
vant articles were excluded according to the title or abstract.
After further reading of the full-text articles, 18 irrelevant
or data-lacking articles were excluded, and finally, 14 arti-
cles were enrolled [13–26]. The specific literature screen-
ing process, results and basic characteristics are detailed in
Fig. 1 and Table 1 (Ref. [13–26]). The risk of bias graph
and risk of bias summary are presented in Fig. 2A,B.

Live Birth Rate and Adverse Effects Rate of Patients
in Both Groups

In inclusion literature, 13 articles [13–21,23–26] com-
pared the live birth rate of two groups after treatment.
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Fig. 5. Sensitivity analyses of live birth rates and incidence of adverse effects rates after anticoagulant therapy between two groups
of patients with thrombophilia during pregnancy. (A) Sensitivity analysis of live birth rates. (B) Sensitivity analysis of incidence of
adverse effects rates. The graph was drawn by the Stata 16.0 software to evaluate the stability of the meta-analysis.

Fig. 6. Comparisons of D-dimer and platelet count between two groups of patients with thrombophilia before and after treatment.
(A,B) Forest plots of D-dimer before and after treatment. (C,D) Forest plots of platelet count before and after treatment. Stata 16.0
software was used to draw the forest plots. The indicators of the results were expressed by standardized mean difference (SMD) and 95%
CI.

There was significant heterogeneity (I2 = 62.7%, p = 0.001)
among the included studies, and a random-effects model
was applied to combine effect sizes. Based on the re-
sults of the meta-analysis, the live birth rate was higher in

the LMWH combined with low-dose aspirin group than in
the aspirin or LMWH treatment group (OR = 4.54, 95%
CI: 2.76, 7.45) (Fig. 3A). The adverse effects rates of the
two groups after treatment were compared in 11 articles
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Fig. 7. Sensitivity analysis of D-dimer and platelet count in two groups of patients with thrombophilia. (A,B) Sensitivity analysis
of D-dimer level before and after treatment. (C,D) Sensitivity analysis of platelet count before and after treatment. The graph was drawn
by the Stata 16.0 software to evaluate the stability of the meta-analysis.

[14–21,23–25]. There was significant heterogeneity (I2 =
39.3%, p = 0.087) in inclusion studies. Meta-analysis was
conducted by random-effects models. According to the re-
sults of themeta-analysis, the adverse effects rate was lower
in the LMWH combined with low-dose aspirin group than
in the aspirin or LMWH treatment group (OR = 0.40, 95%
CI: 0.29, 0.56) (Fig. 3B). Besides, the results of the funnel
plot suggested that both sides were symmetrical, and the
included literature had few possibilities of publication bias
(Fig. 4A,B). To perform sensitivity analysis on the meta-
analysis results, the study reports were eliminated one by
one. The results of the elimination revealed that the forest
plot orientation was not changed significantly before and
after the elimination. The results above indicated that this
study was relatively stable and reliable (Fig. 5A,B).

Changes in Blood-Related Parameters before and
after Treatment in Both Groups

Among inclusion literature, the differences in D-dimer
before and after treatment between the two groups were
compared in 9 articles [13,17,19,21–26]. Meta-analysis
was performed using a random-effects model before (I2
= 85.0%, p = 0.000) and after treatment (I2 = 0.0%, p =
0.950). According to the results of the meta-analysis, the
differences in D-dimer between the two groups before treat-
ment were not significant (SMD = 0.12, 95% CI: –0.21,

0.45) (Fig. 6A). After treatment, D-dimer in the LMWH
combined with low-dose aspirin group was significantly
lower than that in the aspirin or LMWH treatment group
(SMD = –1.50, 95% CI: –2.19, –0.80) (Fig. 6B). In in-
clusion literature, the differences of PLT before and after
treatment between both groups were compared in 4 studies
[13,23,25,26]. Meta-analysis was conducted using a fixed-
effect model before (I2 = 0.0%, p = 0.673) and after treat-
ment (I2 = 0.0%, p = 0.950). According to the results of the
meta-analysis, there was no significant difference in PLT
between the two groups before treatment (SMD= 0.11, 95%
CI: –0.11, 0.33) (Fig. 6C). After treatment, the PLT in the
LMWH combined with low-dose aspirin group was lower
than that in the aspirin or LMWH treatment group (SMD= –
0.13, 95%CI: –0.35, 0.09) (Fig. 6D). To conduct sensitivity
analysis for the results of meta-analysis, the reports of the
study were eliminated one by one. The results of elimina-
tion showed that the forest plot orientation was not changed
significantly before and after the elimination (Fig. 7A–D).

The differences in APTT were compared in two
groups before and after treatment in 6 articles [13,18,22,23,
25,26]. Before treatment (I2 = 31.4%, p = 0.200), the meta-
analysis was conducted using a fixed-effect model. After
treatment (I2 = 57.5%, p = 0.038), a random-effects model
was applied to conduct the meta-analysis. According to the
results of the meta-analysis, the differences in APTT be-

https://www.discovmed.com/


110

Table 1. The basic characteristics of inclusion in the literature.

Study Year
Sample time
(year. month)

Cases Treat
/Con

Age (years) Pregnancy (weeks) Study
design

Outcome
measuresTreat group Con group Treat group Con group

Tang minling
[26]

2018 2017.01–
2018.01

25/25 35.0 ± 4.5 35.2 ± 5.1 24.5 ± 4.3 24.1 ± 4.0 RCT 1⃝ 3⃝ 4⃝ 5⃝ 6⃝

Xing qiuli
[25]

2020 2017.02–
2019.04

41/39 35.2 ± 4.7 35.2 ± 5.0 24.9 ± 5.7 24.9 ± 5.8 RCT 1⃝ 2⃝ 3⃝ 4⃝ 5⃝ 6⃝

Xu wanyan
[24]

2017 2013.12–
2015.12

44/44 31.2 ± 5.3 31.5 ± 5.8 NP NP RCT 1⃝ 2⃝ 3⃝ 7⃝ 8⃝

Tang yan
[23]

2017 2014.08–
2016.08

49/49 30.5 ± 4.0 29.4 ± 3.9 NP NP RCT 1⃝ 2⃝ 3⃝ 4⃝ 5⃝ 6⃝ 7⃝ 8⃝

Yu qiaojuan
[22]

2018 2014.02–
2015.02

200/100 38.0 ± 2.6 39.0 ± 3.9 30 30 RCT 2⃝ 5⃝ 6⃝ 7⃝ 8⃝

Xie yali
[21]

2019 2016.01–
2017.12

43/43 31.7 ± 4.3 31.0 ± 4.9 NP NP RCT 1⃝ 2⃝ 3⃝ 7⃝ 8⃝

Lu xuejing
[20]

2021 2016.08–
2019.06

54/54 31.5 ± 2.0 31.6 ± 2.1 31.6 ± 2.7 32 ± 2.7 RCT 1⃝ 2⃝

Liang rongli
[19]

2019 2016.01–
2017.01

51/51 33.1 ± 3.3 32.1 ± 3.2 32.0 ± 4.4 31.2 ± 4.4 RCT 1⃝ 2⃝ 3⃝

Liang shanying
[18]

2018 2016.08–
2017.01

27/29 24.7 ± 2.9 26.0 ± 3.7 NP NP RCT 1⃝ 2⃝ 5⃝ 6⃝ 7⃝ 8⃝

Zhang xinle
[17]

2019 2015.01–
2017.02

65/65 31.1 ± 5.2 30.1 ± 4.8 NP NP RCT 1⃝ 2⃝ 3⃝ 6⃝ 7⃝

Mohamed O
Elmahashi [16]

2014 2009.01–
2010.12

75/75 27.3 ± 4.8 26.5 ± 2.7 33.2 ± 5.6 32.4 ± 6.4 RCT 1⃝ 2⃝

Jantien Visser
[15]

2011 2017.09–
2018.12

63/76 31.6 ± 4.6 32.0 ± 4.5 38.6 ± 2.9 39.1 ± 1.9 RCT 1⃝ 2⃝

Johanna I P
de Vries [14]

2012 2000.01–
2009.12

70/69 29.1 ± 4.7 29.2 ± 4.4 27.8 ± 2.9 27.4 ± 2.8 RCT 1⃝ 2⃝

Lian xiaohong
[13]

2020 2018.01–
2018.12

44/44 33.7 ± 3.5 34.1 ± 3.8 22.5 ± 3.5 22.7 ± 3.7 RCT 2⃝ 4⃝ 5⃝ 6⃝

Note: Treat, Treatment; Con, Control; RCT, randomized controlled trial; NR, Not reported; 1⃝, live birth rate; 2⃝, Adverse effects rate; 3⃝,
D-Dimer; 4⃝, Platelet (PLT); 5⃝, Activated partial thromboplastin time (APTT); 6⃝, Prothrombin time (PT); 7⃝, Thrombin time (TT); 8⃝, Fibrin
(FIB).

tween the two groups before treatment were not significant
(SMD = –0.25, 95% CI: –0.41, –0.09) (Fig. 8A). However,
after treatment, the levels of APTT were notably higher in
the LMWH combined with low-dose aspirin group than that
in the aspirin or LMWH treatment group (SMD= 0.16, 95%
CI: –0.10, 0.42) (Fig. 8B).

The differences in TT before and after treatment in
the two groups were reported in 6 studies [17,18,21–24].
The meta-analysis was performed using a random-effects
model before (I2 = 64.4%, p = 0.015) and after treatment
(I2 = 95.3%, p = 0.000). The results indicated that there
were no significant differences in APTT between the two
groups before treatment (SMD = 0.15, 95%CI: –0.11, 0.41)

(Fig. 8C). After treatment, the TT was notably higher in the
LMWH combined with low-dose aspirin group than that in
the aspirin or LMWH treatment group (SMD = 0.60, 95%
CI: –0.14, 1.34) (Fig. 8D). To perform sensitivity analysis
for the meta-analysis results, the reports of the study were
eliminated one by one. According to the elimination results,
there were no significant changes in the forest plot orienta-
tion before and after the elimination (Fig. 9A–D).

Besides, the differences in PT before and after treat-
ment in the two groups were compared in 7 articles [13,17,
18,22,23,25,26]. A random-effects model was adopted to
conduct the meta-analysis before (I2 = 96.3%, p = 0.000)
and after treatment (I2 = 98.0%, p = 0.000). The results
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Fig. 8. Comparisons of activated partial thromboplastin time and thrombin time between the two groups before and after treat-
ment. (A,B) Forest plots of activated partial thromboplastin time before and after treatment. (C,D) Forest plots of thrombin time before
and after treatment. Stata 16.0 software was used to draw the forest plots. The indicators of the results were expressed by standardized
mean difference (SMD) and 95% CI.

of the meta-analysis revealed that there were no signifi-
cant differences in PT between the two groups before treat-
ment (SMD = 0.02, 95% CI: –0.78, 0.81) (Fig. 10A). How-
ever, after treatment, the PT was significantly higher in the
LMWH combined with low-dose aspirin group than that in
the aspirin or LMWH treatment group (SMD = 0.42, 95%
CI: –0.71, 1.56) (Fig. 10B).

Among inclusion literature, the differences in fibrin
(FIB) before and after treatment in the two groups were
compared in 5 articles [18,21–24]. Before treatment (I2 =
42.8%, p = 0.136), the meta-analysis was conducted with a
fixed-effect model. After treatment (I2 = 97.6%, p = 0.000),
the meta-analysis was performed using a random-effects
model. According to the results of themeta-analysis, before
treatment, there were no remarkable differences in FIB be-
tween the two groups (SMD = –018, 95% CI: –0.34, –0.02)
(Fig. 10C). After treatment, FIB was notably higher in the
LMWH combined with low-dose aspirin group than that in
the aspirin or LMWH treatment group (SMD = –0.92, 95%
CI: –2.12, 0.28) (Fig. 10D). To conduct sensitivity analysis
for the meta-analysis results, the study reports were elimi-
nated one by one. Based on elimination results, there were
no significant changes in the forest plot orientation before
and after the elimination (Fig. 11A–D).

Discussion

At present, clinical venous thrombophilia during preg-
nancy is a common condition [27]. It has been pointed out
that the main risk factor for the occurrence of VTE during
pregnancy is a history of thrombosis. In total, 15% to 25%
of cases of thrombophilia during pregnancy are recurrent
events [28], whether VTE or arterial thromboembolism is
mainly due to abnormal coagulation function of patients.
Therefore, effective treatments are required to avoid post-
partum hemorrhage in pregnant women during childbirth.
Currently, the use of unfractionated heparin and LMWH
are the main methods for the treatment of abnormal coagu-
lation function. LMWH forms an inhibitory complex with
antithrombin to inactivate activated factor X (Xa) and reg-
ulate the body’s coagulation response [29]. This paper of-
fered RCT data on the treatment of thrombophilia during
pregnancy with LMWH combined with low-dose aspirin.
After a comprehensive literature search and evaluation, 14
studies were included in the synthesis of the final results.
According to the results of the meta-analysis, the live birth
rate was remarkably higher while the adverse effects rate
was lower in the LMWH combined with low-dose aspirin
group than that in the aspirin or LMWH treatment group.
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Fig. 9. Sensitivity analysis of activated partial thromboplastin time (APTT) and thrombin time (TT) in the two groups. (A,B)
Sensitivity analysis of APTT before and after treatment. (C,D) Sensitivity analysis of TT before and after treatment. The graph was
drawn by the Stata 16.0 software to evaluate the stability of the meta-analysis.

Fig. 10. Comparisons of prothrombin time and fibrin between two groups before and after treatment. (A,B) Forest plots of
prothrombin time before and after treatment. (C,D) Forest plots of fibrin before and after treatment. Stata 16.0 software was used to
draw the forest plots. The indicators of the results were expressed by standardized mean difference (SMD) and 95% CI.
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Fig. 11. Sensitivity analysis of prothrombin time and fibrin in the two groups. (A,B) Sensitivity analysis of prothrombin time before
and after treatment. (C,D) Sensitivity analysis of fibrin before and after treatment. The graph was drawn by the Stata 16.0 software to
evaluate the stability of the meta-analysis.

Previous studies have shown that aspirin is effective
in the treatment of hypercoagulation during pregnancy, but
the adverse effects of aspirin itself such as gastrointesti-
nal reactions, liver and kidney damage and risk of bleed-
ing are problems that should not be ignored in clinical
practice [17]. Studies have shown that pregnant women
with thrombophilia receiving anticoagulation therapy have
a higher risk of postpartum hemorrhage [30]. As a sol-
uble fibrin degradation product, D-dimer is formed from
the orderly breakdown of thrombus by the fibrinolysis sys-
tem [31]. Numerous studies have shown that D-dimer
can be applied as an important marker for the activation
of coagulation and fibrinolysis system. Therefore, the ef-
fect of D-dimer on the diagnosis of VTE has been exten-
sively studied [32]. LMWH is frequently used in the treat-
ment of deep venous thrombosis and PE in non-pregnant
women. In related studies, LMWH can effectively reduce
the content of D-dimer in the blood [33]. In this study,
D-dimer was significantly lower in the LMWH combined
with the low-dose aspirin group than that in the aspirin or
LMWH treatment group. Besides, Heparin-induced throm-
bocytopenia is an adverse drug reaction that manifests as
a promoted-thrombosis disease associated with antibody-
mediated platelet activation. Heparin-induced thrombocy-

topenia is a paradoxical immune response, causing the oc-
currence of thrombin in vivo, hypercoagulable state and ve-
nous or arterial thrombosis [34]. Different types of hep-
arin, including unfractionated heparin and LMWH can in-
duce thrombocytopenia [35]. In this study, platelets of pa-
tients with thrombophilia during pregnancy in the LMWH
combined with low-dose aspirin treatment were reduced.
The efficacy of LMWH combined with the low-dose as-
pirin treatment has no difference from traditional treatment
regimens. The results above indicated that LMWH has the
risk of inducing thrombocytopenia, so the treatment regi-
mens should be reasonably designed and the drug dosage
should be optimized. In addition, it is reported that LMWH
has a less inhibitory effect on thrombin than unfraction-
ated heparin, so LMWH has some advantages in reducing
the occurrence of massive hemorrhage during delivery [36].
Moreover, compared with unfractionated heparin, LMWH
has good predictability, dose-dependent plasma levels, a
long half-life, less hemorrhage in specific antithrombotic
events, as well as lower risks in the occurrence of osteo-
porosis when long-term use, heparin-induced thrombocy-
topenia and thrombophilia [37]. In this study, APTT, TT,
PT, and FIB were significantly higher in the LMWH com-
bined with the low-dose aspirin group than those in the as-
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pirin or LMWH treatment group. These results suggest that
low-molecular-weight heparin combined with aspirin treat-
ment reduces adverse drug reactions better than alone.

However, this meta-analysis has the following limi-
tations: (1) Only 14 studies were included, the sample size
per test was small and the statistical power was insufficient;
(2) Partial funnel plots for publication bias assessment were
not performed because the analysis of some outcome mea-
sures included few studies; (3) Long-term follow-up results
are also required in this study.

Conclusions

In summary, from the perspective of meta-analysis,
this study points out that, in the treatment of patients
with thrombosis during pregnancy, LMWH combined with
aspirin can promote anticoagulation, effectively improve
pregnancy outcomes, and reduce adverse effects.
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