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META-ANALYSIS

ABSTRACT

Objective « To analyze the effects of thalassemia minor on
the incidence of amniotic fluid abnormalities and the
blood loss of pregnant women during delivery based on
the database.

Methods « PubMed, EMBASE, EBSCO, Web of Knowledge
and Ovid databases were searched for articles on the
incidence of amniotic fluid abnormalities and the amount
of bleeding during delivery in pregnant women with mild
thalassemia; it can also be combined with manual retrieval
for literature review. The data retrieval period was from
the establishment of the database to June 2022. According
to the Newcastle Ottawa scale score, the quality of the six
included literature was evaluated, and the Revman
processing software was used for meta-analysis.

Results « The 6 included articles are all high-quality
literature, including 364 cases in the case group and 689
cases in the control group. The publication years of the
literature are mainly from 2013 to 2021, and they are all
high-quality literature. All literature was blinded, and a
total of 4 pregnancy outcomes were extracted from the 6
included literature, including oligohydramnios/
oligohydramnios, postpartum hemorrhage, preterm
delivery, and cesarean section. Compared to normal
pregnant women, the level of postpartum bleeding in
thalassemia pregnant women was significantly increased
[RR = 2.40, 95% CI (1.63-3.54), P < .05], and the difference
was statistically significant. Compared to normal pregnant
women, thalassemia pregnant women have a significantly
higher risk of developing excessive/insufficient amniotic
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fluid [RR = 2.71, 95% CI (2.52-2.81), P < .01], and the
difference is statistically significant. Compared to normal
pregnant women, pregnant women with thalassemia have
a significantly higher risk of premature birth [RR = 3.02,
95% CI (1.84~4.96), P < .05], and the difference is
statistically significant. Compared to normal pregnant
women, the risk of cesarean section in thalassemia
pregnant women is significantly increased [RR = 1.68,
95% CI (1.39-2.02), P < .05], and the difference is
statistically significant.

Conclusion « Thalassemia minor can increase the
incidence of amniotic fluid abnormalities and the amount
of bleeding during labor. In the future, we should
strengthen the health education of pregnant women,
improve the understanding of the disease, avoid or reduce
the impact of thalassemia on newborns, improve the
pregnancy outcome, and provide a more reliable basis for
clinical decision-making.However, there are still certain
limitations: (1) the literature selected in the study for the
past 5 years is relatively small, and they are all single
center, retrospective studies, and have a small sample size,
resulting in insufficient accuracy of the results of the
meta-analysis; (2) Some literature lacks blind methods,
which may lead to language bias and implementation bias
in the results; (3) The research time is still short, and it has
not been clear how different types of thalassemia affect
abnormal amniotic fluid volume and postpartum bleeding.
(Altern Ther Health Med. 2024;30(1):192-197).

INTRODUCTION

Thalassemia is a blood disease with a genetic nature, and its
main clinical feature is the obvious reduction of hemoglobin
globin chain synthesis. It will not only cause anemia in patients
but also affect the growth and development of infants and
skeletal abnormalities, and even affect the life of patients."* For
pregnant women during pregnancy, with the increase of
gestational time, the iron requirement of fetal development
increases, and the incidence of anemia in pregnant women
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constantly increases. According to the severity of the disease,
thalassemia can be divided into stationary (loss of globin gene in
hemoglobin, mild condition, mild physical fatigue and fatigue),
mild (no obvious symptoms, examination can cause modern
compensatory bone marrow cell proliferation and volume
expansion), intermediate (deficiency or insufficiency of one or
more globin chains synthesis in hemoglobin, manifested as
enlarged head, widened eye distance, saddle nose, protruding
forehead, etc.), and severe thalassemia (mainly manifested as
pale complexion, enlarged liver and spleen, and severe
underdevelopment). Compared with stationary and mild
thalassemia, with the increase of the disease, the occurrence risk
of adverse pregnancy outcomes such as premature delivery,
maternal mortality, cesarean section rate, fetal edema syndrome
of intermediate and severe thalassemia pregnant women is
significantly increased, and the fertility is significantly reduced.**
According to statistics,* around 9 million carriers become
pregnant every year worldwide, and about 1.33 million people
are at risk of thalassemia. Among them, more than 55000
pregnant women suffer from thalassemia major, and more than
3500 people die of fetal edema syndrome during the perinatal
period, which greatly impacts patients. As the social and
economic progress and the improvement of peoples quality of
living, the emphasis on eugenics and prepotency has increased
significantly. Healthy pregnancy outcomes have successfully
become expectations of people, and pregnancy outcomes are
directly related to the quality of the population.” In recent years,
with the rapid development of medical science and technology,
early diagnosis, blood transfusion and the continuous progress
of anemia treatment methods, the quality of life of patients with
thalassemia has been greatly improved, and the desire of
patients to have offspring has been significantly increased.®
Relevant researchers have evaluated the marital status, fertility
rate, and adverse pregnancy outcomes of patients with
thalassemia intermedia major and found that the serum ferritin
level of patients with thalassemia intermedia major is significantly
increased, and the infant survival rate and health rate are greatly
increased.”"" Close monitoring and multidisciplinary methods
are believed to be important in improving the pregnancy
outcome of patients with thalassemia major. Despite
advancements in thalassemia treatment, there is limited
consensus on how mild thalassemia may affect specific
pregnancy outcomes. Based on this, This study systematically
evaluates the published original literature on the impact of mild
thalassemia on pregnancy outcomes in pregnant women, in
order to provide new evidence for reducing the risk of adverse
pregnancy outcomes such as postpartum hemorrhage, abnormal
amniotic fluid, premature delivery, and cesarean section in
pregnant women with mild thalassemia, and to provide new
ideas for improving patient prognosis.

DATA AND METHODS
Literature inclusion criteria

(1) All the included literature types were case-control
studies and cohort studies. (2) Case group: (a) All pregnant
women were diagnosed as mild thalassemia through prenatal

testing or genetic analysis; (b) All pregnant women who
participated in the research gave informed consent and signed
their names on the informed consent form; (c) The pregnant
women who were suffered from thalassemia for the first time;
(d) Those without anemia and behavior such as iron
supplementation before participating in the research; (e) Those
who had basic listening, reading and writing skills, had a high
degree of cooperation in research, and can cooperate with the
research work; (f) Approved by the Institutional Review Board
(IRB) and agreed by the patient. (3) Control group: healthy
pregnant women who were examined and delivered at the same
time as the case group were selected as the control group.

Literature exclusion criteria

(1) The literatures that is contrary to the literature inclusion
criteria; (2) The literatures that is unable to be obtained
completely; (3) The literatures that has been published many
times; (4) Animal experiments, reviews, or conferences and
other documents that do not conform to the type of research;
(5) The research objects in the literature were complicated with
other diseases; (6) The literatures without a control group or
with relatively poor quality; (7) The literatures whose extraction
of the available data can be affected.

Literature search strategy

The subject words were combined with free words, and
PubMed, EMBASE, EBSCO, web of Knowledge, Ovid databases
were searched by computer. The data retrieval period was from
the establishment of the database to June 2022, and it can be
combined with a manual search for literature review to reduce or
avoid the omission of literatures. Chinese search terms include:
mild thalassemia, delivery, pregnancy outcomes, randomized
controlled trials, case-control studies, oligohydramnios,
postpartum hemorrhage, cesarean section, preterm delivery, and
cohort studies. The English search terms include: Mid thalassemia,
delivery, priority outputs, randomized controlled trials, case
control studies, oligohydramnios, postpartum hemorrage,
cesarean section, term delivery, cohort studies

Literature data extraction

At least two researchers performed the screening based
on literature entry criteria and literature exit criteria, and the
data were entered and checked. When there is the difference
between the two opinions, a third person shall intervene in
the discussion and make relevant judgments on whether the
literature is included. Researchers needed to understand the
title and abstract of the research articles, analyze and judge
the literatures, exclude those that do not meet the standards,
and finally include the required literatures. The main contents
of data extraction were: (1) the title and first author of the
included literatures; (2) Sample size, clinical data (age,
number of pregnancies, number of births, mode of delivery,
etc.) and quality control of observation objects; (3) Matching
factors, pregnancy outcomes, etc; (4) Pregnancy outcomes
include oligohydramnios/oligohydramnios, delivery bleeding
volume, premature delivery, and cesarean section.
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Table 1. Basic characteristics of the included articles

Included Number of cases | Number of cases in

literature Country| in case group the control group Study type Time |Pregnancy Outcome

Li2014" China 50 50 Case control study | 2012~2012 | Blood loss during delivery

Jiang 2015" China 95 420 Case control study | 2013~2013 | Abnormal amniotic fluid , blood loss during delivery , premature birth, cesarean section
Zhang 2016' | China 48 48 Case control study | 2013~2015 | Amniotic fluid abnormality, premature birth, cesarean section

Chen 2018 | China 44 44 Case control study | 2016~2017 | Abnormal amniotic fluid and blood loss during delivery

Li 2020 China 67 67 Case control study | 2017~2018 | Abnormal amniotic fluid and blood loss during delivery, premature birth, cesarean section

Hou 2021"7 China 60 60 Case control study | 2019~2020 | Abnormal amniotic fluid and blood loss during delivery, premature birth, cesarean section

Table 2. Quality assessment of included literatures

Included Random | Allocation | Patients and Implementation | Outcome evaluation | Of the outcome | Selective reporting | Other sources
literature method | conceal t Person blind Person blind data Integrity of findi of bias
Li2014" unknown | Low risk Low risk Low risk Low risk Low risk Low risk
Jiang 2015 | Low risk | High risk Low risk Low risk unknown Low risk Low risk
Zhang 2016" | unknown | Low risk Low risk Low risk unknown Low risk Low risk
Chen 2018"™ | unknown | Low risk Low risk Low risk Low risk Low risk Low risk

Li 2020 Low risk | High risk Low risk Low risk unknown Low risk Low risk
Hou 20217 | High risk | Low risk Low risk Low risk Low risk Low risk Low risk

Literature quality evaluation

Based on the quality evaluation of the 6 included
literature using the Cochrane tool, the analysis includes:
(1) the generation of random sequences; (2) Other sources of
bias; (3) Whether to hide the allocation scheme; (4) The
implementation of blind methods; (5) Selective reporting of
research results; (6) Is there any bias caused by missing data?
(7) Is the result data complete. Evaluate the included studies
through ‘high risk, low risk} and ‘unclear. The quality
evaluation of all literature is independently analyzed by at
least two researchers without mutual influence. When there
are different opinions in the evaluation, a third person
participates in the discussion until a consensus is reached.

Statistical methods

The meta-analysis was processed by Revman software.
The count data were expressed by relative risk (RR), and the
corresponding 95% confidence interval (CI) was calculated.
It was expressed by forest plot, and the included researches’
effect size and confidence interval were described by multiple
lines parallel to the horizontal axis. The length of the
horizontal line was negatively correlated with the sample size
and the accuracy of the results. Whether there was
heterogeneity between studies was determined using I If
P > .1, P < 50% meant that the included studies had less
statistical heterogeneity and a fixed effects model was opted
for. If P < .1, > 50% meant that the enrolled studies were
statistically homogeneous. Random-effects models were
chosen, and subgroup analyses were performed as needed to
assess publication bias via funnel plot.

RESULTS
Process and results of literature search

A total of 219 relevant original literatures were detected
by database search, including 52 in English and 167 in
Chinese. 145 cases of duplicate literatures and 6 cases of
review literatures were excluded. After carefully reading the
title and abstract of the articles and preliminary screening of
the literatures, 58 cases were obtained. After reading the full
text, 30 literatures inconsistent with the research were
excluded. After excluding 22 literatures with inconsistent

Figure 1. Retrieval flow chart

Literature obtained by searching database n=219
Pubmed n=152

Embase n=27

Ebsco n=12

Web of knowledge n=19

Ovid n=9

Documents obtained after excluding duplicate documents n=74

| Exclude review literature n=6

Literature obtained after preliminary screening n=58

After reading the full text, exclude the literature
inconsistent with the research n=30

Articles eligible for inclusion after reading the abstract n=28

Exclude the literature with inconsistent research, no

control group and no access to original data n=22

The final documents included in this study n=6

studies, no control group, and no access to original data, 6>
literatures were finally included in this research. The retrieval
process is shown in Figure 1.

Basic information and quality evaluation of the included
literatures

The six included literatures were all in English and were
of high quality, including 364 cases in the case group and 689
cases in the control group. The year of publication of the
literature is mainly between 2013 and 2021. The NOS scores
of the included literatures is > 6, suggesting that the general
quality of the incorporated literature was relatively good.
Refer to Table 1 and Table 2.

Mate analysis results

Among the 6 included literatures, a total of 4 pregnancy
outcomes were extracted, namely, maternal blood loss during
delivery; amniotic fluid abnormalities; premature delivery
and cesarean section.

Maternal blood loss during delivery. A total of 5
literature were included in the analysis of maternal blood loss
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Figure 2. Analysis of the occurrence risk of pregnant women’s
delivery bleeding volume in case group and control group

Experimental Control Weight  Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (common) (random)
L12014[12) 17 95 38 420 1.98 [1.17; 3.35) 48.3% 53.2%
JIANG 2015{13] 7 48 1 48 7.00 [0.90; 54.74) 3.4% 3.5%
CHEN 2018{15] 10 44 3 44 3.33 [0.98; 11.30] 10.3% 9.9%
L12020{16) 13 67 6 67 217 [0.88; 536]  20.7%  18.0%
HOU 2021[17) 12 60 5 60 - 240 [0.90; 6.39) 17.2% 154%
Common effect model 314 639 <> 2.40 [1.63; 3.54) 100.0% -
Random effects model < 228 [1.55; 3.35) -~ 100.0%
Heterogeneity. I” = 0%, ¥ =0, p =0.77 f Tt 1

01 0512 10

Figure 3. Analysis of occurrence risk of abnormal amniotic
fluid in case group and control group

Experimental Control Standardised Mean Weight  Weight
Study Total Mean  SD Total Mean SO Difference SMD  95%-Cl (common) (random)
112014(12) 50 316,30 95.6000 50 245.00 88.5000 #1077 [0361.47)  229%  203%
JIANG 2015{13) 95 190,81 11.6400 420 153.58 10.7200 {® 341 311:372)  406%  206%
CHEN 2018{15) 44 376.12 41.1700 44 257.94 49.4300 - 258 [200;315)  116% 19.7%
L12020{16) 67 191.70 11.7000 67 152.60 10.8000 {—=- 345 291:399]  130%  19.8%
HOU 2021[17) 60 191.69 12.0400 60 152.57 10.8100 i~ 340 [283;396]  11.9% 19.7%
Common effect model 316 641 © 271 [252:291)  1000% -
Random effects model —=me 272 (1.70;3.74) - 1000%

Heterogenelty: 17 = 9T%, ' = 12922, p <001

Figure 4. Risk analysis of premature infants in the case group
and control group

Experimental Control Weight  Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (common) (random)
JIANG 2015(13) 14 9 23 420 - 269 [1.44; 503) 51.5% 59.7%
ZHANG 2016{14) 8 48 2 48 :' 4.00 [0.90; 17.87) 121% 104%
L1 2020{16) 10 67 3 67 ™ 3.33 [0.96; 11.58) 18.2% 15.1%
HOU 2021[17] 9 60 3 60 . 4 3.00 (0.85; 10.54) 18.2% 14.8%
Common effect model 270 595 <= 3.02 [1.84; 4.96) 100.0% -
Random effects model . ’7<> 294 [1.82; 4TT7) - 100.0%

Heterogeneity: 17 = 0%, t* =0, p = 0.96
0.1 051 2 10

Figure 5. Risk analysis of cesarean section in the case group
and control group

Experimental Control Weight  Weight
Study Events Total Events Total Risk Ratio RR  95%Cl (common) (random)
JIANG 2015(13] 48 95 135 420 |~ 1.57 [1.23;2.00) 51.4% 58.7%
ZHANG 2016{14) 23 48 9 48 ——— 256 [1.32;4.94) 9.3% 8.0%
L12020{16] 32 67 20 67 5 1.60 [1.03;2.50) 20.7% 17.5%
HOU 2021[17) 29 60 18 60 [~ 161 [1.01;257)  186%  159%
Common effect model 270 595 ‘ < 168 [1.39;202]  100.0% -
Random effects model - 1.65 [1.37; 1.98) - 100.0%

| s p—

Heterogeneity: 17 = 0%, ¥ =0, p =0.60

05 1 2

during delivery, and the changes in the level of pregnant
women’s delivery blood loss between the case group and the
control group were analyzed. The heterogeneity test results of
the included literature were I* = 20% and P > .10, indicating
that there was relatively little heterogeneity among the
incorporated studies, so the fixed effect model should be
used to analyze the changes in the level of pregnant women’s
delivery blood loss between the case group and the control
group. The results of the forest plot revealed that the level of
maternal blood loss at delivery was clearly above the
controlling group in the case group, and the discrepancy
between the two groups was statistically meaningful [RR =
1.35,95% CI (0.92 to 1.93), P < .05]. Refer to Figure 2.
Amniotic fluid abnormalities. A total of 5 literatures
were included in the analysis of abnormal amniotic fluid for
pregnant women. The occurrence risk of amniotic fluid
abnormalities in pregnant women in the case group and the
control group was analyzed. The heterogeneity test results of
the included literatures were I* = 27% and P > .10. It was
indicated that the variance between the included studies was
minor, so a fixed effects model was applied to analyze the risk
of occurrence of amniotic fluid abnormalities in pregnant
females in the case and control groups. The results of the forest

plot showed a statistically valid discrepancy in the risk of
occurrence of amniotic fluid abnormalities between the case
and control groups [RR = 1.29, 95% CI (0.86-1.71), P < .05].
Refer to Figure 3.

Premature birth. A total of 4 articles were included in
the study of premature infants, and the risk of premature
infants in the case and control groups was analyzed. The
heterogeneity test results of the included articles were I’ = 0%
and P = .96, indicating that the heterogeneity between the
included studies was small. Therefore, a fixed effects model
was used to analyze the risk of abnormal amniotic fluid in
pregnant women in the case group and control group. The
forest map results showed that there was a statistically
significant difference in the risk of premature birth between
the case group and the control group [RR = 3.02, 95% CI
(1.84~4.96), P < .05]. Refer to Figure 4.

Cesarean section. A total of 4 articles were included in
the study of cesarean section, and the risk of cesarean section
in the case group and control group was analyzed. The
heterogeneity test results of the included articles were I’ = 0%
and P = .60, indicating that the heterogeneity between the
included studies was small. Therefore, a fixed effects model
was used to analyze the risk of cesarean section in the case
and control groups. The forest map results showed that there
was a statistically significant difference in the risk of cesarean
section between the case group and the control group [RR =
1.68, 95% CI (1.39-2.02), P < .05]. Refer to Figure 5.

Funnel plot analysis

There is significant heterogeneity in the amount of
bleeding during childbirth, premature delivery, and cesarean
section among pregnant women, and a random effects model
should be selected. Bias analysis needs to be conducted
through a funnel plot. Due to the need for more than 9
references to draw a funnel plot, and the use of fixed effects
models through heterogeneity testing for analysis is often
used to understand whether there is publication bias.
However, due to the inclusion of a total of 6 references in this
study, funnel plot analysis cannot be conducted due to the
limited number of references included.

DISCUSSION

Thalassemia is an inherited quantitative disorder of
hemoglobin synthesis, and it is also a widespread disease that
causes a significant burden worldwide, ranging from the
mildest asymptomatic carriers to the most severe transfusion-
dependent state.' According to the different inhibited
peptide chains, it can be divided into four types, inchuding
Type o, Type B, Type y and Type . Among them, Type o
Type B are the most common.” Generally, patients with
stationary or mild thalassemia have no obvious symptoms,
while intermediate and severe patients may cause hemolytic
anemia, fetal edema, poor growth of infants and other
serious reactions; it can even result in children requiring
regular blood transfusions for life, which not only increases
the pain and economic burden of patients, but also has a
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serious impact on their family harmony.*?' Due to the
physiological changes of pregnancy, most studies have
reported that the blood consumption of women with
thalassemia major increases, and maternal anemia will
significantly impact the birth weight of newborns, and even
cause premature birth.?** Therefore, early diagnosis and
timely treatment of thalassemia are of great significance in
reducing the incidence of thalassemia and improving
pregnancy outcomes.

So far, it is believed that pregnancy and the health of
newborns are especially affected by maternal infection,
hypertensive disorder complicating pregnancy, smoking, and
other factors. In addition, environmental pollution has recently
been added to the list of threats to fetal health.*** Due to the
rapid proliferation of cells, poor detoxification or elimination
ability, high absorption rate, and immature repair mechanism,
the fetus has a unique sensitivity to harmful health effects
caused by in-utero exposure to environmental pollution.” In
this research, a total of 6 cases of case-control studies on mild
thalassemia and normal pregnant women were collected
through systematic evaluation, and all of them were high-
quality literatures. The effects of mild thalassemia on the
incidence of amniotic fluid abnormalities and the amount of
bleeding during delivery ere systematically analyzed to provide
new ideas for early intervention treatment of clinical
thalassemia pregnant women to improve pregnancy outcomes.
The results of this research found that compared with normal
pregnant women, the level of the amount of bleeding during
delivery in thalassemia pregnant women was significantly
higher [RR = 2.40, 95%CI(1.63~3.54), P > .05], and the
occurrence risk of amniotic fluid abnormalities in thalassemia
pregnant women was significantly higher than that in the
control group [RR = 2.71, 95%CI(2.52~2.) P < .01]. There was
a statistically significant difference in the risk of premature
birth between the case group and the control group [RR = 3.02,
95% CI (1.84~4.96), P > .05], as well as the risk of cesarean
section [RR = 1.68, 95% CI (1.39~2.02), P > .05].The RR values
of the two groups were greater than 1, indicating that pregnant
women with mild thalassemia have a certain relationship with
amniotic fluid abnormalities and the amount of bleeding
during delivery, which can increase the incidence of amniotic
fluid abnormalities and the amount of bleeding during delivery.
The reason may be that amniotic fluid is the main “external
factor” of fetal growth and development, which provides
mechanical protection and immune defense against pathogens
for the fetus, and the appropriate amount of amniotic fluid has
beneficial effects on both fetus and mother. On the contrary, if
the amniotic fluid is abnormal, it may seriously impact the
fetus, including fetal malformation, fetal central nervous
system disease, fetal death, etc.”® In previous studies,” by
analyzing the impact of amniotic fluid volume and perinatal
outcomes, it has been found that the incidence of preterm
birth, premature rupture of membranes and stillbirth in
patients with abnormal initial amniotic fluid volume was
significantly higher than that in patients with normal initial
amniotic fluid volume. Normally, in early pregnancy, amniotic

fluid is mainly composed of maternal serum entering through
the fetal membrane, while with the development of the fetus,
fetal urine gradually enters the composition of amniotic fluid.
The exchange of amniotic fluid between mother and fetus
makes amniotic fluid in a dynamic balance, and once the
amniotic fluid volume is abnormal, it can cause a variety of the
occurrence of adverse pregnancy outcomes.” When
thalassemia occurs, the incidence of fetal distress increases
significantly, and with the aggravation of the disease, the
incidence of hypoxemia increases significantly, the placenta
increases, which also can cause the occurrence of amniotic
fluid abnormalities.* In addition, thalassemia, also known as
hemoglobinopathy, is an autosomal negative genetic defect in
hemoglobin production. When the patients are in pregnant,
the hemoglobin level increases significantly, but the level of its
increase is lower than that in plasma so the blood of pregnant
women in pregnancy is at the dilution level. If the patients have
thalassemia, the erythropoiesis is significantly reduced, the
hemoglobin level is reduced, and the iron load is increased,
further aggravating the patients’ condition, increasing the
possibility of excessive bleeding during delivery.***

Although this research conducted a systematic analysis of
most of the literature on the impact of thalassemia minor on
the incidence of amniotic fluid abnormalities and the amount
of bleeding during delivery, which has certain clinical value, it
still has certain limitations: (1) The literatures selected in the
research in the past five years is relatively few, and all of them
are single center, retrospective studies, with a small sample
size, which makes the accuracy of the results of meta-analysis
is insufficient; (2) The lack of blinding in some literatures may
lead to language bias and implementation bias in the results;
(3) The research time is still short, and the influence of
different types of thalassemia on the abnormal amniotic fluid
volume and the amount of bleeding during delivery has not
been clarified.In the future, further improvements should be
made based on the shortcomings of research to clarify the
impact of different types of thalassemia on pregnancy outcomes
and increase the reliability of research.

In conclusion, thalassemia minor can increase the
incidence of amniotic fluid abnormalities and the amount of
bleeding during delivery. In the future, the health education
of pregnant women should be strengthened, which can
improve the understanding of the disease. And the impact of
thalassemia on newborns should be avoided or reduced to
improve the pregnancy outcome, providing a more reliable
basis for clinical decision-making.
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