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Abstract

Background and aims: Through a retrospective study of maternal near miss (MNM)

cases treated by the Suqian Critical Maternal Care Center in Suqian City, Jiangsu

Province, we summarized the most common diseases that caused MNM, treatment

measures, and short-term prognosis in this region. The purpose of the research is to

improve the clinical evidence of maternal health care in the region.

Methods: The study is a retrospective descriptive study. Among the pregnant women

admitted to the Critical Maternal Care Center from 1 January 2015, to 31 December

2019, the pregnant women with severe pregnancy complications or comorbidities

were identified as the research subjects. The study subjects were divided into an

MNM group and a control group according to the MNM criteria recommended by

the WHO.

A retrospective analysis of the study subject data, including causes and clinical mani-

festations of MNM, treatment measures, and short-term prognosis, was conducted.

Results: The total number of deliveries was 27 619. There were 145 women in the

control group and 65 women in the MNM group. The number of MNM cases

accounted for 2.4% (65/27619) of the total number of deliveries. Placenta previa,

postpartum hemorrhage, and hypertension accounted for 72.3% (47/65) of the cau-

ses of MNM cases observed. In the MNM group, the most common clinical manifes-

tation was bleeding (80.0%, 52/65). Sixty-three patients underwent massive blood

transfusion (96.9%, 63/65), and 36 underwent hysterectomy (55.4%,36/65). The

prevalence of interventional procedures and unplanned secondary operations in the

MNM group was higher than that in the control group.

Conclusions: The top three causes of MNM were placenta previa, postpartum hem-

orrhage, and hypertension in pregnancy in Suqian area. Sufficient blood sources,
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convenient and fast blood transfusion procedures, and the use of large amounts of

blood transfusion technology have an important impact on the success of treatment.

Hysterectomy is still the main method of MNM treatment.

K E YWORD S

hysterectomy, intensive care unit, maternal near miss, postpartum hemorrhage, severe
maternal morbidity

1 | BACKGROUND

Maternal near miss (MNM) is defined as a case of a woman who

nearly died but survived a complication that occurred during preg-

nancy, childbirth, or within 42 days of termination of pregnancy.1,2

With the improvement of the quality of maternal health care, the

occurrence of maternal mortality has been correspondingly reduced.

Merely using maternal mortality as an indicator of obstetric quality

can no longer fully reflect the level of maternal health care. MNM has

a similar experience with the death of pregnant women, and the fur-

ther development of MNM may lead to the death of pregnant

women.3 Therefore, although early identification of high-risk factors

that lead to MNM is helpful, focusing on an intervention for these

patients can prevent the occurrence of maternal deaths. This view has

become the consensus of obstetric experts.4-7 Research on MNM has

a positive role in improving the quality of maternal and child health

care.8,9

In recent years, research on MNM has gradually increased.8 The

prevalence of MNM is related to the local economic level, health pol-

icy, education level, etc. The epidemiological characteristics of MNM

in different regions are not the same. Studying the epidemiological

and clinical course characteristics of MNM cases in the region can

promote local maternal health work. Suqian is located in the northern

part of Jiangsu Province, China. It includes two districts and three

counties with a total population of nearly 6 million. Suqian is a rela-

tively underdeveloped area in the province, and maternal health care

is also in urgent need of improvement. Since 2016, the city has begun

preparing for the establishment of maternal treatment centers in com-

prehensive medical institutions. These institutions will receive referral

and treatment of critically ill pregnant women in the city, as well as

training of medical staff. The government hopes to use these mea-

sures to improve local maternal health care.

2 | METHODS

2.1 | Study setting

The study is a retrospective descriptive study. The Affiliated Suqian

Hospital of Xuzhou Medical University is a tertiary hospital and the

main tertiary referral center for high-complexity obstetric and neona-

tal care in Suqian, Jiangsu Province. This hospital was assessed as the

critical maternal treatment center in the Suqian area in 2016. This

study retrospectively analyzed the clinical characteristics, treatment

process, and outcome of MNM cases admitted to the treatment cen-

ter from January 2015 to December 2019 and aimed to summarize

the epidemiology and clinical characteristics of MNM in the

Suqian area.

2.2 | Study population and inclusion criteria

Trained investigators obtained relevant research data by querying the

medical records. In this study, the hospital's electronic medical record

system was used to retrieve the medical record information of all

pregnant women who were hospitalized from 1 January 2015, to

31 December 2019. The inclusion criteria of the research objects

were as follows: (a) The pregnant women who were admitted to the

intensive care unit (ICU) due to pregnancy complications or com-

orbidities; (b) pregnant women who underwent hysterectomy due to

bleeding or infection; and (c) pregnant women who have experienced

vital organ system failure due to pregnancy complications or com-

orbidities. The exclusion criteria were as follows: (a) the reason for

admission to the ICU was only for the patient to undergo resuscitation

observation after general anesthesia; and (b) the pregnant women

had died.

Two obstetricians with senior professional titles reviewed the

case data and divided the included subjects into the MNM group and

the control group according to the WHO criteria for MNM (Table 1).

Patients with severe pregnancy complications or comorbidities who

met the WHO criteria for MNM were included in the MNM group.

Patients with severe pregnancy complications or comorbidities who

had not reached the WHO criteria for MNM were included in the

control group.

2.3 | Data collection and analysis

Research subject data were obtained through the hospital's electronic

medical record system. The data collected included age, number of

pregnancies, gestational age, history of cesarean section, mode of

delivery, causes and clinical manifestations of MNM, treatment mea-

sures (including interventional embolization, unplanned secondary sur-

gery, hysterectomy, etc.), and prognosis.

We used SPSS Version 20.0 (SPSS Software, Chicago, IL, USA) for

statistical analysis. The measurement data results are expressed as the
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mean ± SD and were compared using the independent sample t test;

count data are expressed as percentage and were compared using the

chi-square test.

3 | RESULTS

3.1 | Annual incidence of MNM

The total number of deliveries from 2015 to 2019 was 27 619. There

were 203 pregnant women with severe pregnancy complications or

comorbidities, accounting for 7.4% (203/27 619) of the total number

of deliveries. One pregnant woman died. A total of 145 pregnant

women who did not meet the MNM definition were included in the

control group. A total of 65 MNM pregnant women met the criteria

for inclusion in the MNM group in this study. The number of MNM

cases accounted for 2.4% (65/27 619) of the total deliveries (Table 2).

In the 5 years from 2015 to 2019, the change in the annual inci-

dence of MNM was not statistically significant (χ2 = 2.83, P > 0.05).

In the control group, the proportion of the annual delivery volume in

2015 was higher than those in other years (χ2 = 37.31, P < 0.01).

The total number of patients in the MNM group and control group

decreased year by year in 2015, 2016, and 2017, and the difference

was statistically significant (χ2 = 30.18, P < 0.01), (Table 2).

3.2 | Demographic variables of MNM

The age of the MNM group was between 17 and 45 years old, with

an average age of 31 years. All the demographic features between the

study groups were comparable (P > 0.05), except there were statisti-

cally significant variations in the cesarean sections (P < 0.01) (Table 3).

3.3 | The primary diseases that cause MNM

Among the 65 cases of MNM, the most prevalent primary disease

was placenta previa, accounting for 40% (26/65), followed by postpar-

tum hemorrhage caused by uterine hypotony (20%,13/65), and hyper-

tension in pregnancy (12.3%, 8/65). The above three causes resulted

in 72.3% (47/65) of the total number of MNMs (Table 4).

3.4 | The most common clinical manifestations
of MNM

Among 65 cases of MNM, 80% (52/65) cases have bleeding in clinical

manifestations, which causes included placenta previa and placenta

accrete, uterine hypotony, and placental abruption.

3.5 | MNM clinical interventions

Among 65 cases of MNM, 63 cases received a large blood transfusion

volume (transfusion of red blood cell suspension ≥5 U or 1600 mL)

(96.9%, 63/65). Forty-seven patients underwent continuous assisted

ventilation (72.3%, 47/65). Thirteen patients underwent unplanned

secondary operations (20.0%, 13/65), and 36 cases underwent hyster-

ectomy(55.4%, 36/65).

TABLE 1 The WHO maternal near miss criteria

Clinical criteria

Acute cyanosis Loss of consciousness lasting ≤12 h

Gasping Loss of consciousness AND absence of

pulse/heartbeat Stroke

Respiratory rate >40 or

<6/min

Uncontrollable fit/total paralysis

Shock Jaundice in the presence of pre-

eclampsia

Oliguria nonresponsive to

fluids or diuretics

Loss of consciousness lasting ≤12 h

Clotting failure

Laboratory-based criteria

Oxygen saturation <90%

for ≤60 min

pH <7.1

PaO2/FiO2 < 200 mm

Hg

Lactate >5

Creatinine ≤300 mmol/L

or ≤3.5 mg/dL

Acute thrombocytopenia (<50 000

platelets)

Bilirubin>100 mmol/L or

>6.0 mg/dL

Loss of consciousness AND the

presence of glucose and ketoacids in

urine

Management-based
criteria

Use of continuous

vasoactive drugs

Intubation and ventilation for ≤60 min

not related to anesthesia

Hysterectomy following

infection or

hemorrhage

Dialysis for acute renal failure

Transfusion of ≤5 units

red cell transfusion

Cardiopulmonary resuscitation (CPR)

TABLE 2 Annual delivery number of
MNM group and control group between
2015 and 2019

Year 2015 2016 2017 2018 2019 Total P

Delivery volume 5598 6103 5748 4869 5301 27 619

MNM group 15 18 13 11 8 65 >0.05

Control group 57 29 26 10 23 145 <0.01

Total 72 47 39 21 31 210 <0.01
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The usage rate of interventional therapy in the MNM group was

32.3% (21/65). The usage rate of interventional procedures in the

control group was 3.45% (5/145); the usage rate in the MNM group

was higher than the control group, and the difference was significant,

χ2 = 34.46, P<0.01. Thirteen patients in the MNM group and two

patients in the control group underwent unplanned secondary opera-

tions. The proportion of unplanned secondary operations in the MNM

group was higher than that in the control group, and the difference

was significant (χ2 = 20.74, P < 0.01).

Among 65 cases of MNM, 13 underwent unplanned secondary

operations (20.0%, 13/65). The causes were postpartum hemorrhage

due to uterine inertia, placenta previa, placental abruption, acute fatty

liver, and internal hemorrhage after cesarean section. The most com-

mon surgical treatment method was hysterectomy.

Among 36 patients who underwent MNM hysterectomy, 22 had

placenta previa, 2 had placenta accreta, and 7 had postpartum uterine

hemorrhage caused by uterine hypotony. Nearly a quarter (9/34) of

hysterectomy cases were unplanned secondary operations.

3.6 | Prognosis of MNM

Among 65 cases of MNM, 36 cases underwent hysterectomy (55.4%)

and lost their fertility. Four patients underwent partial cystectomy or

bladder repair (6.2%). One case of pulmonary embolism developed a

long-term complication (severe cerebral palsy; 1.5%), and one case of

uterine rupture caused neonatal death (1.5%).

4 | DISCUSSION

Different criteria for judging MNM have led to different reported inci-

dence rates of MNM.1,2,10 Studies have shown that clinical interven-

tions and admission to the ICU as the standard of care are conducive

to identifying MNM cases.11 In this study, admission to the ICU ward

was used as the initial inclusion criterion for the study. Considering

that there may be differences in the standards for admission to the

ICU ward between different medical institutions or doctors,12 we

have added additional conditions, that is, compliance with the MNM

TABLE 3 Demographic variables of
MNM group and control group

Clinical features MNM group (n = 65) Control group (n = 145) χ2or T P

Age (years, mean ± SD) 31.53 ± 6.15 30.32 ± 5.66 1.48 >0.05

Age ≥ 35 (%) 23 (35.4) 38 (26.2) 1.83 >0.05

Gestational week (%)

<37 34 (52.3) 78 (53.8) 0.04 >0.05

≥37 31 (47.7) 67 (46.2)

Number of deliveries (%)

Primipara (%) 16 (24.6) 52 (35.9)

Multipara (%) 49 (75.4) 93 (64.1) 2.59 >0.05

History of CSa (%) 37 (56.9) 48 (33.1) 10.57 <0.01

Delivery mode

Vaginal delivery 12 (18.5) 4 (2.8)

Cesarean section 53 (81.5) 141 (97.2) 13.57 <0.01

aCS, cesarean section.

TABLE 4 The primary disease of MNM

Primary disease

Number of

cases

Percentage

(%)

Placenta previa 26 40.0

PPHa 13 20.0

HDPb 8 12.3

AFLPc 4 6.2

Placenta implantation 2 3.1

Placental abruptiond 2 3.1

Amniotic fluid embolism 2 3.1

Uterine rupture 2 3.1

Pregnancy with hematologic

diseases

1 1.5

The birth canal laceration 1 1.5

Acute heart failure 1 1.5

Pulmonary embolism 1 1.5

Intraperitoneal bleedinge 1 1.5

Septic shock 1 1.5

Total 65 100.0

aPPH, Postpartum hemorrhage caused by uterine hypotony.
bHDP, Hypertensive disorder during pregnancy.
cAFLP, Acute fatty liver during.
dRefers to the two cases of placental abruption in the study that were not

diagnosed with hypertension during pregnancy. The etiology of the cases

of placental abruption caused by hypertensive disorders in pregnancy is

classified into the category of hypertensive disorders in pregnancy. Among

them, six cases of hypertensive disorders in pregnancy occurred placental

abruption.
eIntraperitoneal bleeding: refers to one case of pregnant women with pre-

epilepsy combined with scarred uterus. After cesarean section, there was

a large amount of hemorrhage in the abdominal cavity. Surgical

exploration revealed active bleeding of the omentum majus.
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criteria recommended by the WHO. Women who underwent hyster-

ectomy due to bleeding or infection, regardless of whether they were

admitted to the ICU or not, were included in this study.

The high rate of cesarean section in the past 10 to 20 years and

the policy of encouraging re-birth in recent years have made more

women with a history of cesarean section choose to give birth again,

increasing the number of high-risk pregnant women. Studies have

confirmed that pernicious placenta previa is closely related to a previ-

ous history of cesarean section.13 In this study, the proportion of

pregnant women with a history of cesarean section in the MNM

group was significantly higher than that in the control group, and the

proportion of pregnant women with a history of cesarean section in

the placenta previa cases was also higher, which is consistent with

previous research conclusions.13,14

Placenta previa, postpartum hemorrhage caused by uterine hypo-

tony, and hypertension during pregnancy are the main causes of MNM in

Suqian, Jiangsu Province. Placental abruption also accounts for a certain

proportion of the causes of MNM.15 In cases of placental abruption, even

though there is not much bleeding during surgery or during delivery, it is

still possible that DIC may be caused by the consumption of coagulation

factors, which may lead to intractable postpartum hemorrhage. Most pla-

cental abruption is a complication of hypertension in pregnancy, but there

are also some pregnant women who have no trauma or history of hyper-

tension in pregnancy, and, therefore, it is often difficult to identify early.

In this regard, it is particularly important to strengthen the training of

medical staff in the early recognition of placental abruption.

In this study, two pregnant women had postoperative intra-

abdominal hemorrhage: one experienced hemorrhage of the omental

vessel, and the other experienced active hemorrhage of the small artery

of the vaginal stump after hysterectomy. Due to the increased blood

volume of pregnant women, combined with fluid supplementation after

surgery, which masks the early clinical manifestations of internal hem-

orrhage and makes early recognition of internal hemorrhage difficult,

often leading to DIC or shock decompensation status. Hysterectomy in

obstetrics is often performed when pregnant women are in a state of

massive hemorrhagic shock. If the bleeding is not completely stopped

during the operation, internal bleeding may occur once blood pressure

is restored after the operation, which will worsen the serious condition.

The construction of the maternal treatment center, the establish-

ment of the treatment team, and the creation of various treatment

programs, such as abdominal aortic balloon placement and mass blood

transfusion programs, have played a positive role in the prevention of

MNM.16,17 The timing of interventional embolization, hysterectomy,

and other treatment programs also has an important impact on the

prognosis of MNM.

As the WHO pointed out, there is a story behind every death or

MNM case. Through maternal death review and clinical review of

MNM cases, problems in healthcare services were discovered, and

improvement measures to reduce the occurrence of MNM and mater-

nal deaths were proposed. In some developed countries and regions,

the identification of MNM cases and the development of “MNM clini-

cal review” are used as a means to evaluate and improve the quality

of obstetric services. This approach is worthy of emulation.11,18

4.1 | Limitations of this study

The limitation of this study is that it was a retrospective single-center

study. The hospital is a critical care center in the local area. The inci-

dence of MNM in this study was only the incidence of this hospital

and cannot reflect the incidence of MNM in the region. However, this

hospital is the only treatment and referral center for pregnant women

with severe comorbidities and complications in Suqian. Most MNM

cases in this area are treated in this hospital. Therefore, the MNM

cases in this study can represent the epidemiological characteristics

and main disease causes of MNM.

5 | CONCLUSIONS

In Suqian, Jiangsu Province, placenta previa is the leading cause of

MNM, followed by postpartum hemorrhage caused by uterine hypo-

tony and hypertension in pregnancy. Postpartum hemorrhage caused

by placenta previa and uterine hypotony is also the main reason for

unplanned secondary operations and hysterectomy. Placental abrup-

tion is also one of the common causes of MNM. Intra-abdominal hem-

orrhage after cesarean section is difficult to detect early in the clinic,

and it easily develops into DIC and leads to the occurrence of MNM.

In this study,more than 90%ofMNMcases had a large blood transfu-

sion volume during the treatment process. Therefore, sufficient blood

sources, convenient blood transfusion procedures, and the use of a large

number of blood transfusion techniques have an important impact on the

success of treatment. Hysterectomy is still the main method of treatment

for MNM. From 2015 to 2019, The number of pregnant women admitted

to the ICU due to pregnancy complications or comorbidities has been

decreasing year by year, which is related to the establishment of critical

care centers and the continuous improvement of treatment. However, the

incidence of MNM did not differ significantly between different years,

whichmay be related to the insufficient number.
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