Medicine

IObservationaI Study

Epidemiology and clinical features of maternal
sepsis
A retrospective study of whole pregnancy period

Xuan Zhong, Master?, Rongfeng Lin, PhDP, Wenni Zhang?, Shan Huang, PhD?, Yiping Luo, PhD?,
Ding Wang, PhDed-*

Abstract

Maternal sepsis results in poor outcomes such as fetal or maternal death. The incidence and mortality rates of maternal sepsis @
in different places because of differences in economic development, race and medical conditions. Identifying the clinical features
and determining possible mechanisms for avoiding morbidity and preventing poor outcomes would benefit committed patients.
Therefore, this was an epidemiological study at a maternity transfer center in Southeast China that aimed to identify local disease
features of maternal sepsis. To investigate the incidence and risk factors associated with maternal sepsis and its progression to
severe sepsis in a large population-based birth cohort. This local epidemiological study was conducted in at a tertiary care center
in Guangzhou, China, from 2015 to 2019. A total of 74,969 pregnant women experiencing childbirth were included in this study;
Of these, 74 patients with maternal sepsis were diagnosed according to the sepsis criterion, and 118 patients without sepsis in
the same period were selected randomly as the control group to study possible reasons for postpartum sepsis. This retrospective
analysis covered the entire period from the first trimester to puerperium. Clinical data were collected using the hospital’s electronic
medical record system. Multivariate logistic regression was used to analyze risk factors for maternal sepsis. The incidences of
maternal sepsis, the maternal mortality, and the fetal mortality were 0.099%, 0.004%, and 0.007 %, respectively. Septic shock was
associated with a higher severity of illness. All poor outcomes (maternal or fetal death) occurred during pregnancy. Postpartum
sepsis had the longest onset period, and was associated with premature rupture of fetal membranes and preeclampsia. Sepsis
is an important cause of both maternal and fetal mortality. Herein, we describe an epidemiological study that evaluated the
incidence, development, and prognosis of local maternal sepsis. Furthermore, the characteristics of maternal sepsis are likely due
to unknown pathological mechanisms, and patients would benefit from identifying more effective treatments for maternal sepsis.

Abbreviations: APACHE Il = acute physiology and chronic health evaluation Il, BMI = body mass index, ICU = intensive care
unit, IVF = in vitro fertilization, MSCs = mesenchymal stem cells, omSOFA = obstetrically modified SOFA failure assessment,

PROM = premature rupture of membrane.
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1. Introduction

Sepsis is defined as “a severe, potentially fatal, organic dys-
function caused by an inadequate or dysregulated host
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response to infection” by the latest consensus,!!! and it seri-
ously threatens global human health because of its high inci-
dence and mortality.”’) According to ongoing epidemiological
investigations, the incidence and mortality of sepsis continue

Diseases of Guangdong Province, The Third Affiliated Hospital of Guangzhou
Medical University, Guangzhou, Guangdong, China, ¢ Key Laboratory of
Reproduction and Genetics of Guangdong Higher Education Institutes, The Third
Affiliated Hospital of Guangzhou Medical University, Guangzhou, Guangdong,
China.

* Correspondence: Ding Wang, Department of Obstetrics and Gynecology, Key
Laboratory for Major Obstetric Diseases of Guangdong Province, The Third
Affiliated Hospital of Guangzhou Medical University, No. 63 Duobao Road,
Guangzhou, Guangdong 510150, China (e-mail: largestone_1984@163.com).

Copyright © 2022 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is
permissible to download, share, remix, transform, and buildup the work provided
it is properly cited. The work cannot be used commercially without permission
from the journal.

How to cite this article: Zhong X, Lin R, Zhang W, Huang S, Luo Y, Wang D.
Epidemiology and clinical features of maternal sepsis: A retrospective study of
whole pregnancy period. Medicine 2022;101:40(30599).

Received: 31 May 2022 / Received in final form: 11 August 2022 / Accepted:
16 August 2022

http://dx.doi.org/10.1097/MD.0000000000030599


https://orcid.org/0000-0002-4678-9954
mailto:argestone_1984@163.com
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Zhong et al. e Medicine (2022) 101:40

Key Points

*What is Already Known on this Subject?

Sepsis has a high incidence and mortality rate in the gen-
eral population.

*What do the Results of this Study Add?

We studied the incidence, risk factors, and types of patho-
genic microorganisms associated with sepsis through-
out pregnancy in a tertiary referral center in southern
China

*What are the Implications of these Findings for Clinical
Practice and/or Further Research?

We demonstrated the clinical characteristics of mater-
nal sepsis in Guangzhou and isolated the organisms
at different times of infection. Furthermore, some
useful data were identified, including poor out-
comes during pregnancy and the associated reasons
for postpartum sepsis. This study will help affected
patients by demonstrating the pathological features
of the local maternal sepsis process and identifying
effective treatment options. It also helps reduce the
incidence rate and mortality of sepsis in pregnant
women.

to decline annually, and the severity of sepsis is associated with
economic development of the affected population.”?! Maternal
sepsis develops during pregnancy and puerperium, and poor
outcomes include maternal or fetal mortality. In the literature,
global epidemiological descriptions of maternal sepsis are
lacking, and the incidences in different countries are similar
(0.1%-0.3%).34 It is alarming that the incidences is con-
sistently increasing yearly in the United Kingdom®! and the
United States of America.l! Compared to the case fatality rate
of sepsis (nearly 20%),/”* the fatality rate of maternal sepsis
is extremely low. Epidemiological reports have suggested that
future studies should focus on a long time period (minimum
S-year time span) to define epidemiological characteristics,”!
but the mortality rate was reported to have decreased in the
latest study.!'”) At the same time, there are few data covering
the entire pregnancy and puerperium period. However, com-
plex factors that affect maternal sepsis initiation, development
and prognosis, including race, climate, economic development,
and medical and healthcare conditions, still required further
study. Our retrospective epidemiological study could benefit
both local and regional populations.

To analyze maternal sepsis in our location, this retrospec-
tive study focused on the characteristics and factors associ-
ated with maternal sepsis. According to the latest definitions
and classifications of sepsis, the diagnoses are sepsis and
septic shock!"! and maternal sepsis.!'!! Microbial culture and
isolation can be obtained from body fluids,!" and the micro-
bial isolates were the most concerning factor in a previous
maternal sepsis study.’! The organisms vary during different
onset times, leading to different disease outcomes. The most
serious risk factor was caused by Group A Streptococcus.®!3!
Previous epidemiological research on maternal sepsis has
focused on a single period in the pregnancy (i.e., the intra-
partum or antenatal period)* or on the puerperium (i.e., the
postnatal period).>!¢l Some demographics have also been
statistically analyzed, such as age, obesity, mode of delivery
and complications, which increase the incidence of maternal
sepsis./>17!

In this study, we focused on maternal sepsis in a maternity
transfer center. Clinical data on the affected cases were collected
and summarized to identify their characteristics, and poor out-
comes of maternal or fetal death occurred mainly during the
antepartum and intrapartum periods.
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2. Methods
2.1. Study population

This was a retrospective case-control study conducted at
Guangdong Women’s and Children’s Hospital. Ethical approval
was obtained from the Institutional Review Board of Guangdong
Women and Children’s Hospital, Guangzhou, Guangdong,
China. We confirmed that all research was performed in accor-
dance with the relevant guidelines and regulations, and informed
consent was obtained from all participants and/or their legal
guardians. There were 74,969 pregnant women treated as inpa-
tients for labor and delivery in the hospital from 2015 to 2019.
Seventy-four patients with maternal sepsis were diagnosed using
the sepsis criterion, and 118 patients without sepsis in the same
period were selected randomly as the control group to study
the possible reasons for postpartum sepsis. Clinical data were
collected during this period, including for all of the pregnant
women with microbial infection-induced sepsis (septic shock)
and randomly selected control patients. Patients with acute
pulmonary embolism, amniotic fluid embolism, adverse drug
reactions, drug fever, viral infection, autoimmune conditions,
or transfusion reactions were excluded from this study. Patient
enrollment flow chart is shown in Figure 1.

2.2. Clinical data

Sepsis and septic shock were diagnosed according to the criteria
of the Third International Consensus Definitions for Sepsis and
Septic Shock!!l and SOMANZ guidelines.!'®! Sepsis was defined
as an acute change in the total Obstetrically Modified Sequential
Organ Failure Assessment (omSOFA) score (Table 1) of >2 points
on sequent to infection. Sepsis-induced shock is characterized by
severe clinical symptoms and poor outcomes, and the clinical
symptoms could be evaluated by the obstetric-modified quick
sequential organ failure assessment (omSOFA) score!*®! and the
acute physiology and chronic health evaluation II (APACHE II)
score.!"”! The clinical criteria validated to identify septic shock
in pregnant patients include: hypotension requiring vasopres-
sor therapy to maintain a mean arterial pressure 265 mm Hg
(despite adequate fluid resuscitation) and a serum lactate level
>2 mmol/L after adequate fluid resuscitation. Bacterial agents
were confirmed by cultures of the blood and other sites as clini-
cally indicated, including urine cultures, vaginal swabs, episiot-
omy wound swabs, cerebrospinal fluid, respiratory swabs and
cesarean wound swabs. Onset timing was classified as antepar-
tum, intrapartum and postpartum. Antepartum was defined as

’ 74969 pregnant women in childbirth ‘

\ 4
’ 74 maternal sepsis ‘

\ 4 \ 4
’ 42 sepsis ‘ ’ 32 septic shock ‘

b

’ Clinical characteristic ‘

A\ 4
’ Organism isolation (infecting time) ‘

v

Bad outcome
(antepartum and intrapartum)

The associated reasons
(postpartum)

Figure 1. Flow diagram of patient enrollment.
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Obstetrically modified SOFA score.

Score

System parameter 0 1 2
Respiration
Pa0,/Fi0, >400 300 to <400 <300
Coagulation
Platelets, x10¢/L >150 100-150 <100
Liver
Bilirubin (umol/L) <20 20-32 >32
Cardiovascular
Mean arterial pressure MAP > 70 MAP < 70 Vasopressors

(mm Hg) required
Central nervous system Alert Rousable by voice  Rousable by pain
Renal
Creatinine (umol/L) <90 90-120 >120

SOFA = Sequential Organ Failure Assessment.

the time from the confirmation of pregnancy to the beginning of
labor defined by contractions, intrapartum as the time from the
onset of labor to the delivery of the placenta, and postpartum as
the 42-day period following the delivery of the placenta, and the
intrapartum and antenatal periods are the periods most associ-
ated with poor fetal outcomes affecting the fetus. The obstetric
information obtained included age, infection source, infection
site, gestation/stage at delivery, mode of delivery, maternal com-
plications, maternal ICU (intensive care unit) admission time,
and maternal outcome as well as neonatal data including ges-
tational age at delivery, fetal and neonatal outcomes and mode
of delivery. APACHE II and omSOFA scores on the first day of
ICU admission were recorded to evaluate the severity of illness.

The factors associated with postpartum delivery after statistical
analysis included mode of delivery, age, body mass index (BMI),
primipara, in vitro fertilization (IVF), premature rupture of mem-
brane (PROM), gestational diabetes, and preeclampsia/eclampsia.
PROM refers to the disruption of fetal membranes before deliv-
ery and is characterized by a painless surge of fluid that leaks out
of the vagina. The diagnosis of gestational diabetes was based on
the fasting 75g oral glucose tolerance test during pregnancy and
was diagnosed if fasting glucose was >5.8, 1-hour glucose was >10
mmol/L, or 2-hour glucose was >11.1 mmol/L. The diagnosis of
preeclampsia required the confirmation of hypertension arising
after 20 weeks of gestation on 2 or more occasions and 1 or more
of the organ/system features related to the mother and/or fetus.

www.md-journal.com

2.3. Statistical analyses

Demographic, antenatal and intrapartum complications
in women with postpartum sepsis were compared with in
women without sepsis to identify risk factors. Descriptive sta-
tistical analyses were performed using means with standard
deviations and medians with range and frequency. Parameters
were analyzed using the Fisher exact test, chi-square test, and
t test. All P values were 2-sided, and statistical significance
was set at P <.05. Risk factors were analyzed using multi-
variate logistic regression. Multivariable regression results
were adjusted for age, BMI, DM, IVE, and all other factors.
Results are reported as adjusted odds ratio with 95% confi-
dence intervals. Statistical analyses were performed with SPSS
version 22.0.

3. Results

3.1. The incidence of septic shock was associated with the
clinical score when sepsis occurred in pregnant women

There were 74969 confined women included in this study
from 2015 to 2019. According to the criteria for sepsis and
septic shock,!!l 42 pregnant women had sepsis (the inci-
dence was 5.6 per 10,000), and 32 had septic shock (4.3 per
10,000). There were no significant differences between the
sepsis and septic shock groups, in terms of age, maternal ICU
admission (days), IVE, and poor outcomes (Table 2). There
were more cases of septic shock in the antenatal period than
in the puerperium period sepsis group (P <.05) (Table 2).
Pregnant women with septic shock had higher APACHE
II and omSOFA scores than those with sepsis (P <.05)
(Table 2).

3.2. The pathogens were associated with period of onset

Among all isolates, there were 33 postnatal (44.59%), 10
intrapartum (13.51%), and 31 antenatal (41.89%) isolates
(Table 3). Two pathogens, were detected at all periods of onset:
Escherichia coli and Klebsiella pneumonia (Table 3). The
organisms causing sepsis differed over time. Four pathogens
were detected in 2 periods, whereas the others were detected in
only 1 period. Five pathogens were detected only in the post-
partum period, 2 in the intrapartum period, and 8 in the ante-
partum period, as the organisms of antenatal infection were
more varied than those in the postpartum and intrapartum
periods (Table 3).

Clinical information of maternal sepsis.

Sepsis (n = 42) Septic shock (n = 32) OR 95% Cl Pvalue Total (n = 74)
Age () Mean + SD 30.76 + 5.63 30.41 + 6.549 0.99 0.916-1.07 0.803 30.61 + 6.004
Range 18-44 18-49 18-49
Maternal ICU admission (days) Mean + SD 5.48 +2.391 6.22 + 6.656 1.035 0.932-1.15 0.516 5.8 +4.708
Range 2-11 1-40 1-40
IVF n (%) 5 3 1.306 0.288-5.923 0.518 8
APACHE Il score Mean + SD 10.5+6.05 14.22 +5.999 1.111 1.02-1.211 0.016 1211 + 6.267
Range 1-35 2-27 1-35
omSOFA score Mean + SD 1.48 +1.851 2.44 +1.848 1.339 1.016-1.766 0.038 1.89 + 1.899
Range 0-10 0-6 0-10
Period of onset
Antenatal n (%) 12 (28.6) (59.4) 9.135 2.212-8.207 0.004 31(41.9)
puerperium n (%) 30 (71.4) 0.6)
Poor outcome
Fetal death n (%) 3(7.1) 6(18.8) 3 0.688-13.075 0.125 9(12.2)
Maternal death n (%) 124 2(6.3) 2.733 0.237-31.555 0.398 3(@4.1)

APACHE Il = acute physiology and chronic health evaluation I, CI = confidence intervals, ICU = intensive care unit, IVF = in vitro fertilization, omSOFA = obstetric-modified quick sequential organ failure

assessment.



Zhong et al. e Medicine (2022) 101:40

Medicine

Pathogens of maternal sepsis.

Organism Postpartum (n) Intrapartum (n) Antepartum (n) All isolates (n)
Escherichia coil 21 3 14 37
Klebsiella pneumonia 3 2 2 7
Hemolytic Staphylococcus 1 0 1 2
Streptococcus gallolyticus 1 0 0 2
Enterococcus faecalis 5 0 0 5
Enterococcus avium 1 0 0 1
Prevotella oralis 1 0 0 1
Listeria 0 1 1 2
Mycoplasma pneumoniae 0 1 2 3
Streptococcus agalactiae 0 1 1 2
Gardnerella vaginalis 0 1 0 1
Stenotrophomonas maltophilia 0 1 0 1
Morganella morganii 0 0 1 1
Enterobacter cloacae 0 0 2 2
Pseudomonas putida 0 0 1 1
Brucella maltese 0 0 1 1
Streptococcus pneumoniae 0 0 1 1
Salmonella typhi 0 0 1 1
Pseudomonas aeruginosa 0 0 1 1
Aspergillus 0 0 1 1
Streptococcus hemolyticus 0 0 1 1
Total 33 10 31 74

3.3. Poor outcomes of sepsis in pregnant women were
associated with infection time and organism

Poor outcomes in pregnant women with antepartum infec-
tion-induce sepsis included maternal or fetal death. In our
study, there were 3 antepartum cases resulting in maternal death
(maternal mortality ratio was 0.004%), all of which occurred
after 28 weeks, and the fetuses survived by cesarean section. The
infection sites and organisms were different in these cases, and
the organisms were unique to our study (Table 4). Five antepar-
tum cases resulted in fetal death (fetal mortality ratio: 0.007%),
and infection occurred in the first and second trimesters. Three
pregnant women with blood infections had unique organisms
cultured in our study, and the pathogens of 2 pregnant women
with genital tract infections resulted in fetal survival (Table 4).

3.4. Postpartum sepsis cases did not result in maternal
death and were associated with pregnancy factors
In the included postpartum sepsis cases, no maternal deaths

occurred. Statistical analysis was conducted to determine the
correlation between the occurrence of postpartum sepsis and

pregnancy factors. Factors that showed no association were
cesarean section, age, BMI, IVE, and gestational diabetes. The
control group was randomly selected cases by clinical character-
istic matched in the same period. There were 46 cases of cesarean
section, 12 cases of obesity (BMI > 30 kg/m), 24 cases of age >34
years old. In addition, there were 34 primiparas, 10 cases of IVF,
8 cases of PROM, 18 cases of gestational diabetes, and 5 cases of
preeclampsia. The factors that showed a significant association
were PROM and preeclampsia or eclampsia (Table 5).

4. Discussion

The incidence and mortality of maternal sepsis in different loca-
tions shared similarities but were different. The maternal mor-
tality ratio has continued to decrease globally in recent decades,
especially in Southeast Asia®’; however, data on maternal sepsis
are lacking. Pregnant women who met the criteria for sepsis had
a significant increase in the mortality rate compared with those
without sepsis,['” and a previous study focusing on race, ethnicity,
and cases of maternal sepsis indicated that disparities existed.?!!
In this study, we documented the incidence (0.099%) and mor-
tality rate (0.004%).The incidence was consistent with that in

Poor outcome of maternal sepsis.

Maternal outcome/ Mode of Delivery Infecting Singleton/multiple
fetal outcome Infecting time delivery weeks weeks Infection site Infecting bacteria pregnancy
Died/survival Antepartum CS 36+ 36+ Blood Streptococcus hemolyticus Singleton
CS 34+ 30+ Intracranial infection Streptococcus pneumoniae Singleton
CS 32+ 32+ Respiratory tract Aspergillus Singleton
Survival/died Antepartum  Abortion 8+ 8+ Genital tract Escherichia coil Twin
Abortion 24+ 24+ Blood Pseudomonas putida Singleton
CS 22+ 21+ Blood Morganella morganii Singleton
CS 21+ 21+ Genital tract Streptococcus agalactiae Singleton
Abortion 14+ 12+ Blood Brucella maltese Singleton
Intrapartum CS 25+ 25+ Blood Streptococcus gallolyticus Singleton
Abortion 35+ 36+ Blood Enterococcus faecalis Singleton
Postpartum  Abortion 23+ 23+ Blood Streptococcus agalactiae Singleton
Abortion 13+ 13+ Blood Escherichia coil Singleton

CS = caesarean section.
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Correlation of pregnancy factors and postpartum sepsis.

Covariate Postpartum sepsis (n = 33) Control population (n = 118) Adjusted odds ratio (95% Cl) Pvalue*
Caesarean section 25 (75.8) 46 (39.0) 1.747 (0.684—7.041) .186
Age > 34 yr 10 (30.3) 24 (20.3) 1.094 (—0.070 to 0.245) 276
BMI > 30 kg/m? 4(12.1) 12(10.2) 0.320 (-0.182 t0 0.252) 749
Primipara 22 (66.7) 34 (28.9) 2.107 (0.688-6.449) 192
IVF 39.1) 10(8.5) 0.111 (-0.225 10 0.252) 912
PROM 11 (33.3) 86.8) 5.498 (1.737-17.407) .004
Gestational diabetes 9(27.3) 18 (15.3) 1.596 (—0.033 10 0.313) 113
Preeclampsia/eclampsia 2(6.1) 5(4.2) 3.326 (1.099-10.072) .033

BMI = body mass index, Cl = confidence intervals, CS = caesarean section, IVF = in vitro fertilization, PROM = premature rupture of fetal membranes.

*Adjusted P value.

developed countries but higher than that in West China, and the
mortality was the highest.l>®1%22I The differences in the clinical
manifestations of sepsis in the study population could be due to
several reasons. In our previous study, we indicated that genet-
ics was an important factor affecting the incidence, development
and prognosis of sepsis,?*! and that genetic differences could be
the primary reason for the difference in maternal sepsis by race.
China has the largest population in the world; however, epide-
miological studies covering the entire scope of maternal sepsis
are lacking. Differences in maternal sepsis in various places exist
owing to differences in economic development, climate, people’s
habits, and customs. Collectively, we demonstrated the clinical
characteristics of maternal sepsis in Southeast China, detailed the
clinical features of cases with poor outcomes, and determined the
possible reasons for the increased incidence of postnatal sepsis.
Over seventy thousand clinical data points were collected over
5 years in our study, but this study was limited to transfer cen-
ter for pregnant women in Southeast China. Further studies are
needed to organize a larger study.

The gestation time of maternal sepsis is associated with
sepsis severity and isolated pathogenic microorganisms. The
maternal period was divided into antepartum, intrapartum,
and postpartum periods, as bodily changes in pregnant women
may mask signs of sepsis.?* Rapid diagnosis and management
are important to address maternal sepsis.*’! Antepartum was
defined as the initial part of pregnancy before birth and was the
longest period of the 3; and infections isolated in this period
showed a diversity of affected sites and types of microorgan-
isms isolated.?? In our study, patients with antepartum sepsis
had a higher risk of septic shock, and evidence showed that
all maternal deaths and most fetal deaths occurred during this
period. The puerperium includes the intrapartum and post-
partum periods, which is shorter than the antepartum period.
Sepsis in this period could be referred to as delivery-associated
sepsis, and the risk of fatality in mothers with sepsis was the
highest in this period."” In our study, the poor outcome of this
period was the high loss of fetuses. Gram-negative bacteria are
the most common isolates during the whole maternal period,
and E coli is a frequently isolated pathogenic microorganism
in maternal sepsis.>* The most common gram-positive bacte-
ria isolated were Streptococcus,?”! and group A Streptococcus
is regarded as the top risk factor for maternal mortality.!"*! In
our study, the 3 most common isolates were E coli, K pneumo-
niae, and Enterococcus faecalis. Two Streptococcus isolates
and 1 fungal isolate were found in 3 maternal mortality cases.
Fetal loss is a more common issue in maternal sepsis than
maternal mortality, and microorganism isolation is diverse.

In our study, obstetric sepsis is most likely to occur in the post-
partum period but did not lead to poor outcomes. There were
some reasons why maternal sepsis was high during this period,
including PROM, "I diabetes,?*! and mode of delivery."®! The con-
sistent results of this period suggest a higher risk factor, such as
diabetes, being a significant risk factor associated with postpartum

sepsis,>28! but the opposite also existed, such as cesarean deliv-
ery,>*I which is a possible reason for the different populations. In
the current study, 2 factors were associated with postpartum sep-
sis: PROM and preeclampsia/eclampsia. PROM is 1 of the com-
mon reasons for preterm birth, which can be caused by infection
or as a consequence of infection.””’ PROM-associated infections
may be the reason for the high incidence of sepsis. Preeclampsia/
eclampsia and maternal sepsis are both leading causes of abor-
tion,B% and additional studies are needed to interpret the causal
relationship between them and to develop management protocols
to protect mothers against these conditions.

Patients with highly suspected sepsis were given effective
antibiotics within 1 hour of diagnosis, in line with the guide-
lines of SOMANZ guidelines.!"$! Patients with septic shock who
received aggressive fluid resuscitation also had a good progno-
sis. However, 3 pregnant women were given effective antibiotics
and relevant rescue measures and still died. This suggests that
sepsis deaths may also be related to other causes, such as the
timing of antibiotic use, the underlying disease of the patient
and the type of pathogenic bacteria.

Pregnancy is a miraculous experience; it is the process of birth-
ing a new life, and there could be a rejuvenating effect on the
mother.3" Evidence to confirm this includes the fact that fetal cells
transfer to the mother®? in humans and participate in maternal
wound healing®® in animal studies. Maternal sepsis has a lower
mortality rate than other causes of sepsis, even in matched con-
trolsP®; however, due to the characteristics of affected individu-
als, the precise mechanism is unknown. Pregnancy and childbirth
provide medical means to treat sepsis. In a previous study, we
demonstrated that mesenchymal stem cells (MSCs) derived from
amniotic fluid of the second trimester and Wharton jelly of the
umbilical cord showed a curative effect in an experimental sep-
sis animal model.’> In maternal sepsis, the hypothesis that inter-
nal MSCs associated with the pregnancy and childbirth process
relieve the acute inflammatory response requires furth experimen-
tal evidence. MSC cyto-therapy is widely accepted as a potential
therapeutic strategy to treat acute injury inflammatory diseases,
including COVID-19.5¢ Although MSCs derived from amniotic
fluid of the second trimester have been shown to improve the
survival of neonatal sepsis in a rat model,*”! evidence that MSCs
from different sources are effective in relieving maternal sepsis is
lacking, and further studies are necessary before the clinical use of
MSC cryotherapy to treat maternal sepsis.

5. Conclusion

In summary, we demonstrated the clinical characteristics of
maternal sepsis in Guangzhou and isolated organisms at different
infection times. Furthermore, some useful data were identified,
including poor outcomes during pregnancy and associated rea-
sons for postpartum sepsis. This study will help affected patients
by demonstrating the pathological features of the local maternal
sepsis process and identifying effective treatment options.
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