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Abstract: Objective: This paper aims to explore the efficacy of progesterone with different administrations in the
treatment of patients with early threatened abortion. Methods: Altogether 124 patients with early threatened abor-
tion were retrospectively analyzed, and divided into an intramuscular injection group (progesterone was intramus-
cularly injected) (n = 62) and an oral medication group (progesterone was orally administrated) (n = 62) according
to different administrations. The two groups of patients were observed and compared with respect to efficacy,
incidence of complications during pregnancy, incidence of adverse side effects, perinatal outcomes, serum proges-
terone levels before and after treatment, fetal heart rate changes, and clinical efficacy. Results: After treatment,
progesterone levels in the intramuscular injection and oral medication groups were significantly higher than those
before treatment (P < 0.001), and the level after treatment in the intramuscular injection group was slightly higher
than that in the oral medication group (P > 0.05). The difference in the incidence of complications during pregnancy
between the intramuscular injection group (6.45%) and the oral medication group (14.52%) was not statistically
significant (P > 0.05). There was no statistically significant difference between the two groups in terms of the inci-
dence of adverse side effects after treatment (P > 0.05), the incidence of infants with low Apgar score, perinatal
malformation, fetal distress, full-term low-birth weight infants and cases of live-born infants (all P > 0.05). The total
effective rate in the intramuscular injection group was higher than that in the oral medication group (P > 0.05). After
treatment, the fetal heart rates in the intramuscular injection and oral medication groups were significantly higher
than those before treatment (P < 0.001), and the rate after treatment in the intramuscular injection group was
higher than that in the oral medication group (P > 0.05). Conclusion: Both the intramuscular injection and the oral
administration of progesterone are effective for patients with early threatened abortion, without significant adverse
effects on perinatal outcomes and fetal heart rate. Therefore, progesterone with different administrations can be
chosen for the treatment of early threatened abortion according to patients’ conditions.
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Introduction

Early spontaneous abortion is a common com-
plication during early pregnancy, and early th-
reatened abortion occurs within the first 12
weeks of pregnancy with the incidence of about
15% [1, 2]. Abortion is caused by many factors,
such as abnormal increase of blood glucose,
thyroid dysfunction and unhealthy living habits
[3-5]. Studies show that pregnancy is affect-
ed by genetic factors, immune factors, chromo-
some abnormalities, and dyscrinism during pre-
gnancy, etc. Pregnancy hormones such as pro-

gesterone and estrogen maintain pregnancy
[6-8]. Progesterone deficiency is an important
reason for early spontaneous abortion [9, 10].

Progesterone, as a natural progestin widely us-
ed in the treatment of early threatened abor-
tion, safely provides exogenous progesterone
supplements for pregnant women [11]. The
intramuscular injection of progesterone has be-
en widely used due to its rapid onset and re-
markable effect, but the long-term injection
results in redness and discomfort of the skin
atthe injection site [12, 13]. In recent years, the
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oral administration of progesterone has been
gradually applied to the treatment of patients
with early threatened abortion, and its efficacy
is similar to that of the intramuscular injection
[14]. However, the effects of oral progesterone
on serum progesterone level have been rarely
studied. Therefore, the efficacy of progesterone
with different administrations in the treatment
of patients with early threatened abortion and
its effects on serum progesterone level were
explored.

Information and methods
General information

A total of 124 patients diagnosed with early
spontaneous abortion in Linyi Central Hospital
from February 1, 2015 to May 1, 2018 were
retrospectively analyzed and divided into the
intramuscular injection and oral medication gr-
oups (n = 62) according to different administra-
tions. Patients in the oral medication group
were orally administrated with progesterone,
aged 22-40 years old with an average age of
26.1 + 7.1 years old. Patients in the intramus-
cular injection group were intramuscularly in-
jected with progesterone, aged 22-38 years old
with an average age of 26.8 + 6.9 years old.

Inclusion and exclusion criteria: (1) Patients
diagnosed with early spontaneous abortion
and treated in Linyi Central Hospital were in-
cluded, referring to the diagnostic criteria for
spontaneous abortion of the World Health Or-
ganization [15]. The included subjects had no
abortion caused by chromosome abnormali-
ties, anatomic abnormalities, dyscrinism, re-
productive system infections and autoimmune
diseases. (2) Patients with contraindications to
the drugs used in this study were excluded;
patients with hypertension, hepatitis B virus
infection, gallstones, AIDS and various blood
diseases; pregnant women with a history of
abnormal pregnancy. The included subjects
and their families signed an informed consent
form in advance. This study was approved by
the Ethics Committee of Linyi Central Hospital.

Administration

Patients in the intramuscular injection and oral
medication groups were kept in bed for rest
after admission and not allowed to have sex
during this period. They were routinely treated
with oral vitamin E and folic acid. Patients in
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the intramuscular injection group were intra-
muscularly injected with progesterone solu-
tions (Tianjin Kingyork Group Co., Ltd., specifi-
cation: 20 mg), 20 mg/time and once daily for
1 week. Patients in the oral medication group
were orally administrated with progesterone
capsules (Zhejiang Asen Pharmaceutical Co.,
Ltd., specification: 100 mg), 100 mg/time and
twice daily for 2 weeks.

Outcome measures

In the intramuscular injection and oral medica-
tion groups, serum progesterone levels before
and 2 weeks after treatment were detected
using enzyme-linked immunosorbent assay
(ELISA, Shanghai Yu Bo Biotech Co., Ltd.).
Complications (diabetes, hypertension, pre-
eclampsia, placenta previa, heart disease dur-
ing pregnancy and placental abruption) dur-
ing pregnancy were recorded. Fetal heart rate
changes before and after treatments were re-
corded. Adverse side effects during pregnancy
were recorded. Perinatal outcomes (live-born
infants, infants with low Apgar score, macroso-
mia, perinatal malformation, fetal distress and
full-term low-birth weight infants) were record-
ed. Patients’ adverse drug reactions were re-
ported to attending doctors in time for treat-
ment. The clinical efficacy after treatment was
compared between the two groups.

Efficacy evaluation

Cure indicated that patients’ adverse symp-
toms during pregnancy such as abdominal pain
and vaginal bleeding disappeared, and B-type
ultrasonic doppler diagnostic apparatus show-
ed normal fetal development. Effectivity indi-
cated that the adverse symptoms were signifi-
cantly improved, and the apparatus showed
normal fetal development which was consis-
tent with the gestational weeks. Invalidity indi-
cated that the adverse symptoms were aggra-
vated or not improved, and the apparatus
showed abnormal fetal development, stopp-
ed development or abortion. The total effective
rate = (cured + effective cases)/total cases *
100%.

Statistical methods

SPSS19.0 (Bizinsight Information Technology
Co., Ltd, Beijing) was used for statistical analy-
sis. Count data were expressed by the number
of cases/percentage (n, %) and tested by x2
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Table 1. Comparison of general information

Comparison of progesterone level

Intramuscular L
Oral medication

before and after treatment

e .

Groups InJe(Cr;Elgn(ngr)OUp group (n = 62) t P Before treatment, there was no

Age (vear) 26.8 + 6.9 261+71 0557 o579  Statistically significant difference

BMI (kg/m?) 18574305 19114278 1030 0305 " the progesterone level betwe-

] en the intramuscular injection and

Alcohol intake 0.290 0.590 oral medication groups (P > 0.05).
Yes 29 (46.77) 32(51.61) After treatment, the levels in the
No 33(53.23) 30 (48.39) two groups were significantly high-

Smoking 0.041 0.839 er than those before treatment
Yes 16 (25.81) 17 (27.42) (both P < 0.001), and the level af-
No 46 (74.19) 45 (72.58) ter treatment in the intramuscular

Thyroid function injection group was higher than th-
FT3 (pmmol/L) 4.75+098  470+059 0344 0731  atinthe oral medication group (P
FT4 (pmmol/L) 12.26+2.71 11.40+4.82 1225 0.223 > 0.05). More details are shown in
TSH@IU/mL) 1794055  201+079 1800 o074  lacle3andFigured.

Blood routine Comparison of incidence of com-
Hb (gm/dl) 11.45 +1.43 10.78 £2.68 1.737 0.085 plications and adverse side ef-
RBC (*10*?/L) 4.29 + 0.39 4.20 £ 0.38 1.301 0.196 fects during pregnancy
PLT (*10°/L) 14744 +22.16 151.74 £ 25.82 0.995 0.322

Liver function Incidence of complicqtiops during
ALT (U/L) 222511049 2050+875 1009 0315  Pregnancy: The total incidence of

complications during pregnancy in
AST (U/L) 19.65+846 1750+ 710 1.533 0.128

Note: BMI, body mass index; FT3, free triiodothyronine; FT4, free thyroxine;
TSH: thyroid stimulating hormone; Hb, hemoglobin; RBC, red blood cell; PLT,
blood platelet; ALT, alanine aminotransferase; AST, aspartate amino transfer-

ase.

Measurement data were expressed by mean +
standard deviation (X * sd), and independent
samples t test was used for comparison bet-
ween groups at the same time point, paired t
test for comparison before and after treatment
within groups. P < 0.05 indicates a statistically
significant difference.

Results
Comparison of general information

There was no statistically significant difference
between the intramuscular injection and oral
medication groups in age, body mass index
(BMI), blood routine, indexes of thyroid function
and liver function (all P > 0.05). More details
are shown in Table 1.

Comparison of efficacy after treatment

The total effective rate in the intramuscular
injection group was higher than that in the oral
medication group (P > 0.05). More details are
shown in Table 2.
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the intramuscular injection group
was 6.45%, lower than 14.52% in
the oral medication group (P >
0.05). More details are shown in
Table 4.

Incidence of adverse side effects during preg-
nancy: There was no statistically significant dif-
ference in incidence of adverse side effects
during pregnancy between the intramuscular
injection and oral medication groups (P > 0.05).
More details are shown in Table 5.

Comparison of perinatal outcomes

The incidence of infants with low Apgar score,
perinatal malformation, fetal distress and full-
term low-birth weight infants in the intramuscu-
lar injection group was lower than that in the
oral medication group (P > 0.05). More details
are shown in Table 6.

Comparison of fetal heart rate changes

Before treatment, there was no statistically sig-
nificant difference in the fetal heart rate
between the intramuscular injection and oral
medication groups (P > 0.05). After treatment,
the fetal heart rates in the two groups were sig-
nificantly higher than those before treatment
(both P < 0.001), and the rate after treatment
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Table 2. Comparison of efficacy after treatment

Total

Groups n Cure Effective  Invalid effective rate

Intramuscular injection group 62 22 (35.48) 36 (58.06) 4 (6.46) 58 (93.55)

level, whose great de-
cline directly affects the
pregnancy [18, 19]. A
study shows that mater-

Oral medication group
X2
P

62 20 (32.26) 36 (58.06) 6 (9.68) 56 (90.32)

nal progesterone is clo-
sely related to immune
0.435 responses in the repro-
0.510 ductive tract caused by

Table 3. Comparison of progesterone level before and after treatment

fetal antigens, and the
antigens are inhibited
through the endometrial

Groups group (n = 62)

Intramuscular injection  Oral medication
group (n = 62)

t = tissue binding to pro-
gesterone [20]. Accord-

Before treatment 23.76 £ 6.73 24.01 £ 5.98 0.219 0.827 ing to a previous study,
After treatment 34.12 + 7.39 32.44 +6.15 1.376 0.171 adequate progesterone
t 8.161 supplementation for pr-
2} <0.001 <0.001 egnant women greatly

Il Intramuscular injection group

507 wm oral group
E 40_ ki *kk
)
E
o 30+
= -
£ 20-
w
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o
o
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Figure 1. Comparison of progesterone level before
and after treatment. Compared with the group be-
fore treatment, **P < 0.001.

in the intramuscular injection group was higher
than that in the oral medication group (P >
0.05). More details are shown in Table 7.

Discussion

Early spontaneous abortion can be caused by
the following factors. One is that insufficient
nutrition provided by the mother leads to ar-
resting of fetal development. The other is that
pregnant women’s abdomen is squeezed and
collided, which results in abnormal fetal posi-
tion or unhealthy fetal development [16, 17].
The pregnancy of pregnant women is often
judged through the changes of progesterone
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reduces the incidence
of early threatened ab-
ortion [21]. Progesterone is a natural proges-
tin widely recognized and used in the preven-
tion or treatment of early threatened abortion
[22]. Currently, progesterone is orally adminis-
trated and intramuscularly injected for treat-
ment. In order to minimize the incidence of
abortion, the efficacy of progesterone with dif-
ferent administrations in the treatment of pa-
tients with early threatened abortion and its
effects on serum progesterone level were ex-
plored in this study.

In this study, the results of efficacy comparison
showed that the total effective rate in the in-
tramuscular injection group was slightly higher
than that in the oral medication group, which
may be caused by insufficient sample size. A
similar study shows that the efficacy of the
intramuscular injection of progesterone is si-
milar to that of the oral administration for
patients with early threatened abortion [23].
Therefore, the efficacy of the intramuscular in-
jection of progesterone is slightly higher than
that of the oral administration, but on the
whole, both of the two administrations are
effective for patients with early threatened ab-
ortion, with similar efficacy. According to the
comparison of progesterone level before and
after treatment, there was no statistically sig-
nificant difference in the progesterone level
between the intramuscular injection and oral
medication groups before treatment. After tre-
atment, the levels in the two groups were sig-
nificantly higher than those before treatment,
and the level after treatment in the intramuscu-
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Table 4. Comparison of incidence of complications during pregnancy

can supplement the pr-

Intramuscular Oral medication

ogesterone required by

Groups injection group group X2 P patients with early th-
(n=62) (n=62) reatened abortion and
Diabetes 1(1.61) 2(3.23) 0.342 0.559 improve their placental
Hypertension 2(3.23) 3(4.84) 0208 0.64g  function during pregn-
Preeclampsia 0(0.00) 2(323) 2033 0454 Y
Placenta previa 1(1.61) 1(1.61) 0.000 1.000 According to the com-
Heart disease during pregnancy 0 (0.00) 0 (0.00) 0.000 1.000 parison of the inciden-
Placental abruption 0 (0.00) 1(1.61) 1.008 0.315 ce of complications and
Total 4 (6.45) 9 (14.52) 2.148 0.143 adverse side effects du-

Table 5. Comparison of incidence of adverse side effects during preg-

ring pregnancy, the to-
tal incidence of compli-
cations during pregnan-

nancy cy in the intramuscular
Groups Intramuscular injection Oral medication p injection group was S.|i-
group (n = 62) group (n = 62) ghtly lower than that in
Gastrointestinal reaction 0 (0.00) 2(3.23) 2.033 0.154 the oral medication gr-
Breast distending pain 2(3.23) 3(4.84)  0.208 0.648 oup, but there was no
Liver and kidney damage 1(1.61) 1(1.61) 0000 1.000  statistically significant
Dizziness 2 (3.23) 2(323) 0000 1000  difference between the
Total 6 (9.68) 8(12.90) 0322 0570 WO groups in the inci-
dence of adverse side
effects during pregnan-
Table 6. Comparison of perinatal outcomes 9y' Complications dur—
ing pregnancy are a si-
Intramuscular Oral gn of early threatened

Groups injection group  medication X2 P . .
(n=62) group (n = 62) abortion and seriously
Low Apgar score infants 1(1.61) 2(3.23) 0.342 0.559 endanger the safety of
’ ’ ’ ’ pregnant women and
Fetal macrosomia 1(1.61) 1(1.61) 0.000 1.000 their fetuses [25]. At
Perinatal malformation 0 (0.00) 1(1.61) 0.315" present, there is still
Fetal distress 1(1.61) 2(3.23) 0.342 0.559 Controversy over the ad-
Full-term low-birth weight infants 1(1.61) 3(4.84) 1.033 0.309 verse side effects of pr-
Note: *Fisher’s Exact Test. ogesterone with differ-
ent administrations du-
ring pregnancy, which
Table 7. Comparison of fetal heart rate changes has been rarely studi-
Groups Intramuscular injection  Oral medication ¢ p ed. Therefore, this pa-
group (n = 62) group (n = 62) per has a higher refer-
Before treatment 103.67 + 10.37 102.85 +10.29 0.442 0.659 ence value than exist-
After treatment 120.38 + 11.46 118.26 + 10.57 1.071 0.284 ing studies on proges-

t 8.224
P <0.001

7.846
<0.001

terone for treatment.
Thus, it is believed th-

lar injection group was slightly higher than th-
at in the oral medication group. A large number
of studies confirmed that serum progesterone
can be used as an important monitoring index
for abnormal placental function during preg-
nancy [24]. Therefore, the intramuscular injec-
tion or the oral administration of progesterone
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at for patients with ear-
ly threatened abortion,
the efficacy of the intramuscular injection of
progesterone is similar to that of the oral me-
dication for preventing and reducing the inci-
dence of complications during pregnancy. How-
ever, the results of this study showed that the
intramuscular injection was better than the or-
al administration in this aspect. According to
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the comparison of the incidence of perinatal
adverse events and fetal heart rate changes,
the incidence of infants with low Apgar score,
perinatal malformation, fetal distress and full-
term low-birth weight infants in the intramuscu-
lar injection group was lower than that in the
oral medication group. After treatment, the fe-
tal heart rates in the two groups were signifi-
cantly higher than those before treatment, and
the rate after treatment in the intramuscular
injection group was higher than that in the oral
medication group, but without statistically sig-
nificant difference. Therefore, the effect of the
intramuscular injection of progesterone is simi-
lar to that of the oral administration on perina-
tal outcomes, and reasonable dose can im-
prove the fetal heart rate. A similar study sh-
ows that the effect of the intramuscular injec-
tion of progesterone is similar to that of the or-
al administration on perinatal outcomes, but
the two administrations are effective without
significant difference [26].

There are still deficiencies in this study. For
example, the patients’ treatment satisfaction
was not recorded and they had regional cha-
racteristics. These deficiencies may affect the
research results. Therefore, the patients will be
regularly followed up in the later period accord-
ing to their data, to improve this study.

In conclusion, both the intramuscular injection
and the oral administration of progesterone
are effective for patients with early threatened
abortion, without significant adverse effects on
perinatal outcomes and with similar effects on
the fetal heart rate. Therefore, progesterone
with different administrations can be chosen
for the treatment of early threatened abortion
according to patients’ conditions.
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