Biomedical Research 2018; 29 (5): 950-953

ISSN 0970-938X
www.biomedres.info

Clinical efficacy of low molecular heparin on unexplained recurrent
spontaneous abortion.
Guang-Li Xu, Xiao-Fang Hu, Yong-Mei Han, Ai-Wu Wei*
The Assisted Reproductive Center, the First Affiliated Hospital of Henan University of Traditional Chinese Medicine,
Zhengzhou, Henan, PR China

Abstract
Objective: To study the clinical effect of low molecular heparin administered to patients with
Unexplained Recurrent Spontaneous Abortion (URSA).
Methodology: A total of 120 URSA patients admitted to our hospital from October 2015 to September
2017 were taken as observation subjects. They were divided into two groups based on a random number
table, that is, control group (n=60) and observation group (n=60). The patients in the control group were
administered with progesterone and human chorionic gonadotropin, while the patients in the
observation group were administered with low molecular heparin. The two groups were compared
statistically in terms of pregnancy outcomes, incidence of complications in pregnancy, and incidence of
adverse drug reactions.
Results: For the pregnancy outcomes, the pregnancy success rate of patients in the observation group is
higher than that of the patients in the control group at 90.00% and 68.33%, respectively, indicating a
significant difference (P<0.05). For the incidence of complications in pregnancy, the results of the
patients in the observation group are lower than those of the patients in the control group at 90.00% and
68.33%, respectively, indicating a significant difference (P<0.05). In the incidence of adverse drug
reactions, the results of the comparison between the patients in the observation group and those in the
control group are at 20.00% and 23.33%, respectively, and no significant difference was observed
(P>0.05).
Conclusion: Low molecular heparin administered to the URSA patients manifests a strong clinical
effect. This treatment not only improves the pregnancy success rate but also reduces the incidence of
complications. Furthermore, low molecular heparin is characterized by safety and reliability, and has
potential for application in clinical studies.
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Introduction
Unexplained Recurrent Spontaneous Abortion (URSA) refers
to three or more consecutive spontaneous abortions that have
occurred to a pregnant woman with the same sex partner, and
without influences of chromosomal, immune, or endocrine
dysfunction and genital tract infections [1,2]. As the cause is
unknown, the pathogenesis of this condition remains unclear.
No uniform treatment standard exists, and the clinical effect is
unsatisfactory [3]. In recent years, continuous clinical studies
have shown that the thrombus exists in the placental villus,
umbilical blood vessels, and decidua basalis of some URSA
patients [4]. Characterized by anti-thrombosis and
anticoagulant effects, low molecular heparin can protect
vascular endothelial cells, reduce blood viscosity, and enhance
the microcirculation of the placenta to facilitate embryonic and
fetal growth and development, thereby improving pregnancy
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outcomes [5]. To further explore the therapeutic effect of low
molecular heparin, a total of 120 URSA patients admitted to
our hospital from October 2015 to September 2017 are studied.

Material and Method
General information
Methodology: A total of 120 URSA patients admitted to our
hospital from October 2015 to September 2017 were taken as
the observation subjects. They were divided into two groups
based on the random number table, that is, control group
(n=60) and observation group (n=60).
Inclusion criteria: The condition of the patient is diagnosed as
URSA by laboratory, ultrasound, and other examinations; the
couple has normal chromosomes; the endocrine indexes are
normal; the HLA-I/II of the couple is negative; endomethal and
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cardiolipin antibodies are negative; normal liver and kidney
function; no use of medicines that affect the growth and
development of the fetus; no history of allergies and defects;
and voluntary participation in the research and signing of
informed consent.
Exclusion criteria: The condition of the patient is
accompanied by coagulation function; coagulation function

abnormality, uterine malformation, seminal fluid abnormality,
combined severe cardiovascular and cerebrovascular diseases,
autoimmune diseases such as combined thyroid disease and
diabetes, and clinical data are incomplete. No significant
difference was observed between the two groups in age,
duration of marriage, and times of pregnancies (P>0.05). The
data are shown in Table 1.

Table 1. Comparison of general information of patients in two groups (x̄ ± s).
Group

Age (y)

Duration of marriage (y)

Times
(times)

Observation

31.00 ± 4.23

4.12 ± 2.65

3.20 ± 0.61

7.54 ± 1.65

Control

30.11 ± 5.15

4.70 ± 2.48

3.08 ± 0.62

8.00 ± 1.71

t

1.0344

1.2378

1.0686

1.4994

P

0.303

0.2182

0.2873

0.1364

Methodology
Progesterone (Guangzhuo Baiyun Shan Ming Xing
Pharmaceutical Co. Ltd., with SFDA approval number
H44020230 and specification of 1 ml: 10 mg) and human
chorionic gonadotropin (Beijing Taige Kexin Biological
Technology Co. Ltd., with SFDA approval number 3401412
for 2006) were administered to the patients in the control
group, that is, 20 mg of progesterone was injected
intramuscularly once a day until the 12th w of pregnancy. Low
molecular heparin (Shenzhen Saibaoer Bio-Pharmaceutical Co.
Ltd., with SFDA approval number H20060191 and
specification of 1 ml: 5000 IU) was administered to the
patients in the observation group based on the control group,
that is, a dosage of 5000 IU was injected periumbilicus
subcutaneously once a day until the 12th w of pregnancy.

Observational index
The patients in the two groups were compared statistically in
terms of pregnancy outcomes, incidence of complications in
pregnancy, and incidence of adverse drug reactions.
Evaluation of pregnancy outcomes: If the gestational period
is more than 12 w and the ultrasound examination shows no
abnormality or delivery of live birth, then the pregnancy is
determined as successful; if the embryo stops developing or
spontaneous abortion occurs, then the pregnancy is determined
as a failure. The complications during the pregnancy mainly
include gestational hypertension, oligohydramnion, and fetal
growth restriction. Adverse drug reactions mainly include
gastrointestinal reactions (nausea, vomiting, and others),
bleeding (ecchymosis and vaginal bleeding), and
thrombocytopenia.

Statistical methods
SPSS 22.0 is adopted to perform statistical analysis on the
clinical data of two groups of patients; (x̄ ± s) denotes the
measurement data, that is, age, duration of marriage and times
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of

pregnancies Methodology (months)

of pregnancies. The t-test is conducted by using the percentage
to represent enumeration data such as pregnancy success rate,
incidence of pregnancy complications, and incidence of
adverse drug reactions. Chi-square test is also performed. If the
comparison result is P<0.05, then a significant difference exists
between the two groups.

Results
Comparison of two groups in pregnancy outcomes
For pregnancy outcomes, the pregnancy success rate of
patients in the observation group is higher than that of patients
in the control group at 90.00% and 68.33% respectively, which
shows a significant difference (P<0.05, Table 2).
Table 2. Comparison of patients in two groups in terms of pregnancy
outcomes (n (%)).
Group

Successful pregnancy

Failed pregnancy

Observation

54 (90.00)

6 (10.00)

Control

41 (68.33)

19 (31.67)

χ2

8.5389

P

0.0034

Comparison of two groups in incidence of pregnancy
complications
For the incidence of pregnancy complications, the results of
patients in the observation group is lower than that of patients
in the control group, and the data were 90.00% and 68.33%,
respectively, indicating a significant difference (P<0.05, Table
3).
Table 3. Comparison of two groups in terms of pregnancy
complications (n (%)).
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Group

Gestational
hypertensio
n

Oligohydramnio
n

Fetal
growth
restriction

Coincidence

Observation

2 (3.33)

2 (3.33)

1 (1.67)

5 (8.33)

Control

8 (13.33)

3 (5.00)

5 (8.33)

16 (26.67)

χ2

6.9841

P

0.0082

Comparison of two groups in incidence of adverse
drug reactions
For the incidence of adverse drug reactions, no significant
difference (P>0.05) was observed between the patients in the
observation group and those in the control group at 20.00%
and 23.33%, respectively (Table 4).
Table 4. Comparison of two groups in terms of incidence of adverse
drug reactions (n (%)).
Group

Gastrointestinal Bleeding
reaction

Thrombocytopeni Overall
a
incidence

Observation

5 (8.33)

4 (6.67)

3 (5.00)

12 (20.00)

Control

7 (11.67)

4 (6.67)

3 (5.00)

14 (23.33)

χ2

0.1964

P

0.6576

Discussion
Various causes of RSA have been identified, including
chromosome abnormality, immune problems, genital infection,
endocrine dysfunction, anatomic abnormalities of reproductive
system, and environmental factors. However, the causes of
RAS for 40%-50% of patients remain unknown, and this
condition is called URSA [6]. In recent years, a large amount
of clinical studies have shown that the occurrence of URSA is
related to placental vascular thrombosis. Relevant studies have
shown that the serological test performed on RAS patients
reveals that the plasma tissue-type plasminogen activity is
significantly lower than the normal level, while the human
thrombin and plasminogen activator inhibitor are significantly
higher than the normal level [7]. As a result, the fibrinolytic
system activity is weakened, the progress of the prethrombotic
state is facilitated, or a thrombus is formed. When the
thrombus is formed in the microcirculation of uterine placenta,
multiple microthrombus focus may occur in the small vessels
of placenta tissue or local tissue infarction may even occur [8].
Consequently, the perfusion of placental blood flow is reduced,
and the blood supply for the embryo or fetus becomes
insufficient, which causes a hypoxic-ischemic phenomenon.
Finally, undesirable pregnancy outcomes occur. In the clinical
treatment of URSA, intramuscular injections of progesterone
and human chorionic gonadotropin are provided but are
ineffective. In recent years, medicines such as low molecular
heparin and immune globulin have been widely used in clinical
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practice, providing new methods for the treatment of URSA
patients.
The low molecular heparin is a heparin section formed from
unfractionated heparin through enzymolysis or chemical
degradation. This treatment is characterized by antithrombosis, anticoagulant, and anti-inflammatory effects, and
it helps protect the vascular endothelial cell, regulate cell
proliferation, reduce blood viscosity, enhance the
microcirculation of uterine placenta, and improve the perfusion
of placental blood flow [9]. As a result, this treatment promotes
embryonic and fetal growth and development, and enhances
pregnancy outcomes. Clinical research shows that the
mechanism of action for low molecular heparin may be the
following [10]: (1) It promotes thrombolysis and stimulates the
endothelial cells to release the endogenous heparin substance
to achieve the antithrombus effect and improve the
concentration of plasma plasminogen activator. (2) The
molecular weight is relatively small and is not neutralized by
the platelet factor; thus, low molecular heparin induces the
endothelial cells to release the prostacyclin-like substance and
increase the plasminogen activator to dissolve the
thrombolysis. (3) Low molecular heparin activates angiotensin
and vasoactive substances, increases blood perfusion, and
inhibit vasoconstriction and reduce effusion to further relieve
the edema.
The results of this study have shown that as regards pregnancy
outcomes, the pregnancy success rate of patients in the
observation group is significantly higher than that of patients in
the control group (P<0.05); in the incidence of pregnancy
complications, the result for patients in the observation group
are significantly lower than that of the patients in the control
group (P<0.05); and in the incidence of adverse drug reactions,
the comparison between patients in the two groups do not show
any significant difference (P>0.05). The results are basically
identical with those reported in the literature, which means that
the efficacy of low molecular heparin in treating URSA is
specific. Characterized by anti-thrombosis and anticoagulant
effects, low molecular heparin protects the vascular endothelial
cell, reduces blood viscosity, improves microcirculation of
uterine placenta, enhances the perfusion of placental blood
flow, and facilitates embryonic and fetal growth and
development.

Conclusion
The low molecular heparin administered to the URSA patients
manifests a strong clinical effect because it not only improves
the pregnancy success rate but also reduces the incidence of
complications. This treatment is safe and reliable, and is
suitable for application in clinical studies.
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