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Abstract: Objective: This research was designed to probe into the clinical significance of anti-mullerian hormone 
(AMH) levels in early missed abortion. Methods: Forty-six women with early missed abortions treated in our hospital 
from October 2018 to June 2019 were collected as the research subjects and included in the observation group 
(OG), while 51 normal pregnant women were included in the control group (CG) during the same period. The levels 
of AMH, human follicle stimulating hormone (FSH) and human luteinizing hormone (LH) in the serum of women 
of both groups were tested by enzyme-linked immunosorbent assay (ELISA). The diagnostic value of AMH in early 
missed abortion was analyzed by receiver operating characteristic (ROC). The correlation between AMH and FSH, LH 
was assessed via Pearson correlation. According to the median expression of AMH before treatment, patients were 
divided into high and low expression groups (HEG, LEG, respectively), and time of vaginal bleeding and menstrual 
resurgence, and the incidence of coagulation dysfunction were compared after operation. Results: The AMH and 
FSH levels in serum of patients in the OG were obviously lower than those in the CG, and the LH level was markedly 
higher. The area under the curve of serum AMH was 0.867. AMH was positively correlated with FSH and negatively 
correlated with LH. The time of vaginal bleeding and menstruation resurgence of the HEG patients were remarkably 
lower than those of the LEG (All P < 0.05). Conclusion: Serum AMH level is expected to be a good prognostic indica-
tor in diagnosing early missed abortion. 
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Introduction

Missed abortion is a maternal issue where an 
embryo remains in the uterine cavity because 
of the failure of discharge after death of the 
embryo [1, 2]. There are many factors in the 
pregnancy process, which will lead to natural 
abortion; so, there are many factors causing 
missed abortions [3, 4]. Because the dead 
embryo will also generate thrombin in the uter-
us, which enter the maternal blood, the harm of 
a missed abortion mainly includes damage to 
the maternal coagulation function and dissemi-
nated intravascular coagulation, while placenta 
organization may cause uterine perforation and 
cavity adhesion; thus, if the embryo tissue is 
not removed thoroughly and in time, it can 
cause harm to the woman [5-7].

At the moment, missed abortion can be treated 
clinically by surgery and drugs, with good effi-

cacy. Therefore, if patients can be diagnosed in 
the early stage of the issue, effective treatment 
schemes can be taken in time, thus improving 
the physical and mental health [8, 9]. Anti-
mullerian hormone (AMH) is produced by granu-
losa cells of preantral and ovarian follicles. 
Because AMH can take part in the follicular for-
mation process, it is often used as an index to 
predict the follicular density, ovarian reserve 
and some fertility-related indicators in women, 
and has been widely used in artificial pregnan-
cy [10-12]. Previous studies have also found 
that AMH is related to the identification of some 
abortion events. For example, Hong et al. [13] 
have mentioned that AMH level and age are a 
powerful predictors of early abortion in infertile 
patients. However, it is still unclear whether 
AMH has a predictive value in early missed 
abortion, and there is little research on the rela-
tionship between AMH and prognosis of missed 
abortion. Thus, the AMH level of early missed 
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abortion in patients was detected to explore its 
clinical value in diagnosis and prognosis. 

Methods

Patient data

Forty-six patients with early missed abortion 
were treated by curettage in Hubei Maternal 
and Child Health Hospital from October 2018 
to June 2019. They were included in the obser-
vation group (OG), with an average age of 
(28.9±5.7) years, while 51 normally pregnant 
women were included in the control group (CG) 
with an average age of (28.2±4.8) years. This 
research was approved by the Medical Ethics 
Committee of our hospital. All patients were 
informed about the study details in advance, 
and they signed an informed consent form.

Inclusion and exclusion criteria

Inclusion criteria were as follows: the partici-
pants had a normal menstrual cycle, and the 
pregnancies were naturally conceived. Missed 
abortion was indicated by ultrasound without 
embryo bud or fetal heart beat, and confirmed 
by pathological examination after curettage. 
The clinical data of the women was complete 
and they were willing to cooperate with treat-
ment and follow-up. 

Exclusion criteria were as follows: women who 
had ovarian insufficiency; patients who were 
complicated with other gynecological inflam-
mation, severe endometriosis or adenomyosis; 
chromosome abnormality; uterine malforma-
tion; habitual abortion; those who withdrew 
from the study halfway.

Detection methods

At 7:00 a.m., the next day after the subjects 
were admitted to hospital, 5 mL sterile venous 
blood was taken and put into a coagulation pro-
moting tube. The blood serum was collected by 
centrifuge (3000×g at 4°C for 10 min) and 
stored in a freezer at -80°C. The levels of AMH, 
human follicle stimulating hormone (FSH) and 
human luteinizing hormone (LH) were tested via 
ELISA. Based on the kit instructions, the con-
centration of cytokines was determined by 
absorbance value and standard curve. All sam-
ples were tested three times. AMH, FSH and LH 

ELISA kits were all provided by Abcam 
(ab267629, ab108678, ab178658), and the 
instrument was an E170 all-active immunity 
analyzer bought from Roche, Switzerland.

Outcome measures

Main outcome measures: the levels of AMH, 
FSH and LH in the OG and the CG were 
observed, and the diagnostic value of AMH in 
missed abortion was detected by receiver oper-
ating characteristic (ROC) curve.

Secondary outcome measures: the correlation 
between serum AMH, FSH and LH in the OG 
was analyzed by Pearson test. Patients in the 
OG were divided into high and low expression 
groups (HEG, LEG) based on the median AMH 
level, and the time of vaginal bleeding and  
menstrual resurgence of both groups were 
compared.

Statistical methods

SPS with Windows version 18.0 (SPSS, Chi- 
cago, Illinois, USA) was used for statistical  
analysis. All data were expressed as Mean ± 
SD. The comparison between groups was ana-
lyzed by Student’s t test. The diagnostic value 
of AMH in missed abortion was evaluated by 
ROC. Pearson correlation was employed for  
correlation analysis. P < 0.05 was considered 
to be statistically remarkable. 

Results

Baseline data of patients

By comparing the clinical baseline data of both 
groups, we found that there was no marked dif-
ference in age, BMI, pregnancy complications 
(gestational hypertension, gestational diabetes 
mellitus), history of abortion, previous pregnan-
cy, or number of birth, cervical diseases and 
medication history during pregnancy (P > 0.05) 
(Table 1).

Detection of patient indicators

We detected the AMH, FSH and LH levels in 
both groups, and found that the AMH and FSH 
levels in the OG were markedly lower than  
those in the CG (P < 0.05), while the LH level 
was obviously higher than that in the CG (P < 
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0.05). By drawing the ROC curve for diagnosing 
missed abortion with AMH, we found that the 

Missed abortion is a special kind of spontane-
ous abortion, which may be caused by repro-

Table 1. Baseline data table
Control  

group (n=51)
Observation 
group (n=46) X2 P

Age (years) < 35 45 (88.24) 37 (80.43) 1.126 0.289
≥ 35 6 (11.76) 9 (19.57)

BMI (kg/m2) < 18.5 5 (9.80) 9 (19.57) 1.866 0.172
≥ 18.5 46 (90.20) 37 (80.43)

Complications during pregnancy Gestational hypertension 4 (9.80) 3 (6.52) 0.344 0.557
Gestational diabetes mellitus 3 (5.88) 1 (2.17) 0.841 0.359

Abortion history Yes 6 (11.76) 8 (17.39) 0.620 0.431
No 45 (88.24) 38 (82.61)

Previous pregnancy history (times) < 2 45 (88.24) 37 (80.43) 1.126 0.289
≥ 2 6 (11.76) 9 (19.57)

Birth history Yes 5 (9.80) 7 (15.22) 0.634 0.419
No 46 (90.20) 39 (84.78)

Cervical diseases Yes 5 (9.80) 9 (19.57) 1.866 0.172
No 46 (90.20) 37 (80.43)

Medication history during pregnancy Yes 18 (35.29) 22 (47.83) 1.567 0.211
No 33 (64.71) 24 (52.17)

Figure 1. Expression levels of AMH, FSH and LH. A. The level of AMH in the 
observation group is markedly lower than that in the control group (t=7.658, 
P < 0.001). B. The FSH level in the observation group is dramatically lower 
than that in the control group (t=5.310, P < 0.001). C. The LH level in the ob-
servation group is remarkably higher than that in the control group (t=9.132, 
P < 0.001). *** means P < 0.001. D. The diagnostic ROC curve of AMH in 
early missed abortion shows that the area under the curve is 0.867, and the 
sensitivity and specificity are 80.43% and 78.43%.

area under the curve of AMH 
was 0.867 (Figure 1).

Correlation between AMH and 
FSH, LH

Through Pearson correlation 
analysis of the relationship 
between AMH, FSH and LH  
in the OG, we found that the 
AMH and FSH expression was 
positively correlated and neg-
atively correlated with LH (Fig- 
ure 2).

Postoperative adverse reac-
tions

In view of the median AMH 
level of patients in the OG, 
they were divided into HEG 
and LEG. The postoperative 
adverse reactions of the two 
groups were compared. It was 
found that the time of vaginal 
bleeding and menstrual resur-
gence of patients in the HEG 
were obviously lower than tho- 
se in the LEG (Table 2).

Discussion
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ductive tract infection, abnormal sex and endo-
crine hormones, immune factors and abnor- 
mal thyroid function during pregnancy [14, 15]. 
The greater the gestational weeks of missed 
abortion women are, the closer the adhesion 
between placenta and uterine wall is and the 
greater the harm and pain of abortion is for 
patients. It will also increase the difficulty of 
treatment for patients, so early diagnosis is 
needed and it’s better to remove the non-viable 
as soon as possible [16].

In this research, we explored the clinical signifi-
cance of AMH in early missed abortion, and 
proved that it had better diagnostic value, and 
the AMH level of missed abortion patients was 
positively correlated with the FSH and LH lev-
els. Meanwhile, the time of vaginal bleeding 
and menstrual resurgence of patients with 
higher AMH level were less than those with a 
lower level.

In the first place, we compared the AMH, FSH 
and LH levels of normal pregnant women and 
missed abortion patients, and discovered that 
the levels of all three were remarkably lower in 
the latter group than those of the former. A 
recent study has shown that inflammation is 
one of the leading conditions for missed abor-
tion, and patients often have inflammatory re- 
actions [17]. Zhang et al. [18] mentioned that 
the ovarian reserve and fertility of rats trans-
planted with human amniotic epithelial cells 
were dramatically improved, and the AMH  
level increased and inflammation was redu- 
ced. Therefore, compared with normal preg-
nant women, the inflammatory reactions in pa- 
tients with missed abortion may reduce their 
AMH level, achieving AMH decrease. Then, by 
drawing a ROC curve, we found that the area 
under the curve of AMH in diagnosing missed 

tage damages patients’ endometrium, which 
leads to vaginal bleeding, abdominal pain and 
poor menstruation, and it also affects their sex 
hormone secretion [21, 22]. Some studies  
have shown that the secretion of some hor-
mones will affect the regeneration of endome-
trium after operation. FSH and LH are both 
involved in the regulation of uterine function 
and can promote the growth and repair of the 
endometrium [23-25]. AMH is considered as a 
good index of ovarian reserve function. In the 
meantime, recent research has found that  
AMH is also expressed in the endometrium, 
and AMH regulates the cell vitality and prolifer-
ation of endometriosis cells, which may be 
used as a therapeutic agent for endometriosis 
[26]. We suspect that AMH may improve post-
operative outcomes by repairing the endome-
trium, and reducing time of vaginal bleeding 
time and menstrual resurgence. Because it  
has been verified to be positively correlated 
with the FSH and LH levels before, higher AMH 
indicates that patients tend to have higher FSH 
and LH, and that endometrial repair is better 
and more conducive to recovery. In the light of 
the median level of AMH, we divided the pa- 
tients into HEG and LEG, and compared the 
postoperative adverse reactions between both 
groups. We found that the time of vaginal  
bleeding and menstrual resurgence of patients 
in the HEG were obviously lower than those in 
the LEG, which also verified our guess that pa- 
tients with higher AMH level had better repair 
ability.

Nevertheless, this research also has some 
shortcomings. First of all, we did not detect the 
changes of AMH before and after treatment,  
so it is vague whether different treatment me- 
thods will affect AMH level. Secondly, in some 
studies, some indicators, such as average neu-

Figure 2. Correlation between AMH and FSH, LH. A. There is a positive cor-
relation between AMH and FSH (r=0.780, P < 0.001). B. AMH is positively 
correlated with LH (r=-0.724, P < 0.001).

abortion was 0.867, and the 
sensitivity and specificity we- 
re 80.43% and 78.43%, which 
indicated that AMH had better 
diagnostic value and might be 
used as a potential diagnostic 
index. 

Curettage is a common surgi-
cal method to treat missed 
abortion clinically, which helps 
remove stillbirth from pati- 
ents by suction curettage [19, 
20]. However, uterine curet-
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trophil count, can be used as predictive indi- 
cators of missed abortion; hence, we hope to 
discuss and compare the advantages and dis-
advantages of these other indicators in future 
studies.

To sum up, serum AMH level is expected to be  
a good prognostic index for diagnosing early 
missed abortion. 
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