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Abstract: The primary aim of this research was to gather more detailed information re-
garding the potential impacts of high maternal blood pressure early in pregnancy

To achieve this objective, our study utilized a comprehensive methodology. We randomly
distributed questionnaires to a sample of one thousand individuals and accessed several
medical databases including CNKI, Wanfang Data, CQVIP, CBM, PubMed, Embase, The
Biomedical and Pharmacology Abstracts Database, and CMCC to review cohort studies
exploring the effects of high blood pressure in pregnancy. A random-effects model was
employed to estimate odds ratios (ORs) and establish 95% confidence intervals (Cls) for
various pregnancy outcomes.;

Our results highlighted significant risks associated with high blood pressure during the
early pregnancy stages. The conditions influenced include preeclampsia, gestational dia-
betes mellitus, preterm birth, stillbirth, Cesarean delivery, the need for neonatal intensive
care, placental abruption, HELLP syndrome, being small for gestational age (SGA), and
miscarriages across all trimesters. Notably, even pre-hypertension was found to signifi-
cantly increase the likelihood of these outcomes, except for stillbirth, with risk levels in-
tensifying with greater severity of hypertension;

The study strongly indicates the necessity for enhanced monitoring of maternal blood pres-
sure, particularly when the mother exhibits pre-hypertensive symptoms. Early identifica-
tion and management of high blood pressure may mitigate the risk of several severe preg-
nancy complications. This underscores the urgency of integrating comprehensive blood
pressure checks into prenatal care routines to improve maternal and neonatal health out-
comes.

Keywords: Early Pregnancy Hypertension; Preeclampsia; Gestational Diabetes Mellitus;

Preterm Birth; Cesarean Delivery.

1. Introduction

It is estimated that the prevalence of chronic hypertension rises by an average of 7.3% per
year and that it causes complications in 1.5-2.0% of pregnancies [1]. Furthermore, research con-
ducted by national epidemiologists has shown that pre-hypertension, which is an essential stage in
the progression of hypertension, has a greater influence on a broader population than hypertension
itself does. High blood pressure (BP) is a factor that contributes to the prevalence of the condition,
with a frequency of 53.01% (95% CI: 51.13%-54.88%) [2-3]. According to a number of clinical
and national cohort studies [5-8], the prevalence of pre-hypertension is about one to two times
higher than the prevalence of hypertension in women who are of reproductive age. Therefore, hy-
pertension is a significant issue that affects the health of pregnant women and requires more atten-
tion from medical professionals in order to reduce the risk of difficulties during pregnancy.
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There has been a substantial amount of epidemiological research that has given solid evidence
of the connection between maternal hypertension and unfavorable outcomes during pregnancy.

Recent research has shown that preeclampsia and gestational hypertension are more common
in pregnant women who already have pre-hypertension. This is in contrast to pregnant women,
whose blood pressure is normal before or throughout the early stages of the pregnancy. This is true
irrespective of whether the blood pressure before hypertension was normal or not. Our research
results indicate that very few studies have investigated the impact of pre- and hypertension on the
same group of individuals at the same time. Preterm delivery, gestational diabetes mellitus (GDM),
caesarean section, small for gestational age (SGA), and need of neonatal intensive care unit (NICU)
for newborns are some of the situations for which there is a lack of evidence about their effective-
ness [9-11]. These isolated discoveries are often the result of research conducted at a specific site,
as this is a regular occurrence [12, 13]. When it comes to attempting to generalise to a larger pop-
ulation, they are not very helpful. However, they are fantastic for obtaining information about a
specific set of individuals. Despite this, it is possible that when they are combined, they may pro-
duce a reasonable risk estimate of bad pregnancy outcomes for women who are impacted by being
pregnant.

As a result of the scarcity of large-scale research on the evaluation of systemic risk in women
who have hypertension, it is challenging to predict the likelihood of unfavorable outcomes during
pregnancy in the current world. To produce data for therapeutic purposes, we conducted a compre-
hensive meta-analysis of cohort studies. Our objective was to get a better understanding of the ways
in which high blood pressure before or during the early stages of pregnancy may lead to difficulties
for both the mother and the fetus.

2. Materials and Methods

A thorough literature review was conducted by us using databases such as CNKI, Wanfang
Data, CQVIP, CBM, PubMed, Embase, The Biomedical and Pharmacology Abstracts Database,
and CMCC [14-24].

2.1 Criterion for selection

The results of the pregnancy were considered, as were studies that investigated the relation-
ship between high blood pressure in the mother either before or during early pregnancy and the
outcomes of the pregnancy. There is a possibility that these investigations will be prospective, ret-
rospective, or bidirectional. Research that had fewer than twenty women who had hypertension
before or during the first trimester of pregnancy was disregarded since it was judged that these
studies did not accurately represent the population as a whole [8]. In addition, research that did not
have relevant outcome data or a clear definition of exposure was not taken into consideration for
inclusion.

2.2 Collection of data

Following the elimination of duplications in the existing literature, we conducted individual
evaluations of studies that were able to fulfill the inclusion requirements. We achieved this goal by
first analysing the titles and abstracts of the studies, then evaluating the full texts of the studies. In
our study into the discrepancies, we considered a number of other studies that used the same cohort
database but reported different outcomes. In the case where many studies came to the same con-
clusion, we selected the one that contained the largest number of female participants or the one that
was most relevant to our investigation.

The demographics of the subjects, the definition of exposure, and the outcomes of each re-
search project were all meticulously recorded. Hypertension (or "hypertension™), pre-hypertension
(or "pre-hypertension™), and increased blood pressure (or "high blood pressure”) were the three
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distinct groups of persons diagnosed with high blood pressure. Hypertension, preeclampsia, gesta-
tional diabetes, placental absorption, and a caesarean section were among the many complications
that the mother faced during her pregnancy. Premature birth, suicidal ideation, stillbirth, miscar-
riages, and a hospitalisation in the NICU were all symptoms of foetal problems that the mother
experienced during the pregnancy. We thoroughly examined and reported on unfavourable preg-
nancy outcomes, relationship assessments, diagnostic time periods, pre-hypertension and hyperten-
sion criteria, and comparative sample sizes. The results of the investigation were also disseminated.

2.3 Analysis based on statistics

we conducted a quantitative meta-analysis to determine a specific result when multiple re-
search studies provided statistically significant data. It was necessary to take this action to guarantee
that the outcomes were reliable. We conducted a subgroup meta-analysis investigation. There was
a significant amount of heterogeneity, which was characterised as a value that was more than 75%
[13]. We evaluated the heterogeneity using a statistical method. To investigate the implications of
potential changes, we conducted a meta-regression analysis of the results, which showed significant
heterogeneity. When the regression coefficients were positive, it showed that the effect size was
increasing; however, when the coefficients were negative, it indicated that the impact size was
decreasing. We performed a sensitivity analysis for each meta-analysis to evaluate the influence of
a single study's results on the overall effect size of the pooled data. We carried out this analysis to
ascertain the impact of a single study's outcome. By removing one research project at a time, we
were able to achieve this achievement.

We evaluated publication bias and presented the results in box plots. For every statistical
analysis, a significance threshold of 0.05 was utilised for each test, and a confidence interval of
95% was set.

3. Results

3.1 The selection of studies and their qualities

We added one more article to the collection after using the snowball technique to go through
the reference lists of the articles we discovered. The analysis included studies that reported on all
the following complications: preterm birth, small for gestational age (SGA), stillbirth, admission
to the neonatal intensive care unit (NICU), high-excessive low blood pressure syndrome, placental
abruption, fetal complications such as high-excessive low blood pressure and gestational hyperten-
sion, preeclampsia, gestational diabetes, cesarean delivery, and high-excessive low blood pressure.
Several fetal problems were seen, including premature delivery, short gestational age (SGA), and
stillbirth, hospitalization to the neonatal intensive care unit (NICU), HELLP syndrome, and mis-
carriage up to the third trimester.

3.2 High blood pressure before or during pregnancy and maternal outcomes

The presence of hypertension in a woman either before to or during her pregnancy has been
shown to be associated with an increased likelihood of the mother suffering problems throughout
her pregnancy, as shown by some research studies.

There were only a few studies on hypertensive disorder of pregnancy (HDP) that were in-
cluded in meta-analyses [25, 26]. These studies were limited in quantity. Compared to women who
did not have hypertension, women who had a history of high blood pressure were more likely to
acquire hypertension, as shown by a pooled odds ratio (OR) of 2.90 (95% CI: 1.91-3.89,I"2 =
94.9%). However, 83.4% of the participants found a significant association for pre-hypertension
(odds ratio 2.05, 95% ClI: 1.40-2.71). In contrast to this, there was no significant link with hyper-
tension (odds ratio 4.81, 95% 95% CI: 0.30-9.32,1"2 = 98.0%).
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There has been a study conducted on both the blood pressure of mothers and the hypertension
that occurs during pregnancy [27, 28]. Women who had hypertension had a significantly higher
risk of gestational hypertension (odds ratio of 2.56, 95% CI: 2.01-3.12,1"2 = 96.0%) as compared
to women who were normotensive. For hypertension, the effect size was 3.17 (95% CI: 1.07-
5.27,1"2= 96.2% ), but for pre-hypertension, the impact size was 2.25 (95% ClI: 1.64-2.86,1"2=
98.4%).

Research [28, 29] were included into the meta-analysis that was conducted on preeclampsia
research. The presence of preeclampsia has also been linked to pre-hypertension and hypertension,
as shown by study [6, 7]. There was a considerable amount of heterogeneity (1'2= 95.1% overall,
93.1% pre-hypertension, and 96.1% hypertension), but having high blood pressure, pre-hyperten-
sion, or hypertension greatly increased the likelihood of hypertension in women (odds ratio 3.20,
95% CI: 2.66-3.74), hypertension (odds ratio 4.28, 95% CI: 3.15-5.41), and overall hypertension.

A meta-analysis that was stratified according to hypertension was able to include research that
included women with a diagnosis of GDM [5, 6]. Hypertension and pre-hypertension were also
included in this research [5,6]. Odds ratio 1.71, 95% CI: 1.36-2.05,1"2= 91.3%) for gestational
diabetes mellitus (GDM) were significantly greater in women with high blood pressure before or
during the early stages of pregnancy, according to the box plot. Odds ratio 2.12, 95% CI: 1.49-
2.56,1"2=85.6% vs.1.34,1.08-1.59,1"2= 81.0% for gestational diabetes mellitus (GDM) in women
with hypertension compared to women without hypertension.

Data that was easily accessible on cesarean birth was included in several studies [12]. There
were a total of 994,456 births and mothers who were investigated for these specific cases. All the
information about pre-hypertension was obtained from single research, which concluded that there
was no significant association (odds ratio 1.00, 95% CI: 0.90-1.10) [12]. Nevertheless, it is worth
mentioning that women who were diagnosed with hypertension had a higher probability of under-
going a cesarean section at the same time. This result did not exhibit any significant variance, as
shown by the odds ratio of 1.23 with the 95% confidence interval of 1.01-1.45.

The placenta’s nutritional absorption capacity is correlated with the mother's blood pressure,
according to many studies [27-29]. But most of the choices weren't noteworthy from a statistical
standpoint. The results, however, demonstrated that pre- or hypertension was not associated with
placental abruption. Women with pre-hypertension (odds ratio =1.06, 95% CI: 0.57-1.83) or hy-
pertension (odds ratio =1.04, 95% CI:0.786-1.45) did not vary significantly in the risk of placental
abruption. This was because there was very little variation, with 63.0% and 0.0% of the total, re-
spectively.

In addition, information on HELLP syndrome was delivered by research studies [6, 30]. These
studies did not offer odds but rather associated frequencies only [6]. This was necessary since the
sample size was rather small. The findings of the other two investigations, when pooled together,
revealed that there was no correlation between maternal blood pressure and HELLP syndrome. The
odds ratio was 3.03, the confidence interval was between 0.30 and 5.77, and the 1”2 value was
86.5%. The data were not supplied.

3.3 High blood pressure impact

Several studies have shown a connection between high blood pressure, either before to or
during pregnancy, and complications for the developing child. The box plot was split down accord-
ing to the hypertension classification. Meta-analysis of subgroups was used, which made it possible
to accomplish this mission.

The meta-analysis for preterm birth [27-31] did not include many papers since there were not
many of them. If it was possible to do so, each of these queries may be included at the same time.
According to the findings of the study, the presence of hypertension before to or during the first
stages of pregnancy was shown to be related with a significant increase in the likelihood of experi-
encing a preterm birth (odds ratio 1.90, 95% CI: 1.50-2.50,1"2= 97.0%). When comparing women
with pre-hypertension to women with hypertension, the subgroup analysis revealed that women
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with hypertension had a higher incidence of preterm birth (odds ratio 1.85, 95% CI: 1.34-2.36)
compared to women with pre-hypertension (odds ratio 1.62, 95% ClI: 1.12-2.12,1"2= 98.5%). This
was the case when comparing the two groups of women.

SGA was the focus of a great deal of study, which resulted in the production of results [9,12].
The likelihood of scoliosis was not significantly associated with either hypertension (whose odds
ratio was 1.08, with a 95% CI ranging from 0.94 to 1.22 and I"2 value of 81.7%) or pre-hyperten-
sion (whose hazards ratio was 1.10, with a 95% CI ranging from 0.90 to 1.30 and an 12 value of
81.7%). Both conditions were found to be associated with a higher risk of developing scoliosis.
Furthermore, it was noted that there were no significant alterations in the combined chances (odds
ratio = 0.89, 95% CI: 0.79-1.09,1"2= 70.1%).

Stillbirth was the subject of research [25-29], which was carried out. This research concluded
that there was no significant correlation between pre-hypertension and the relative risk of stillbirth
(OR: 3.32, 95% CI: 2.54-4.32). With the inclusion of the additional articles in the meta-analysis,
the likelihood of the hypertension subgroup for the whole population was considerably raised (OR:
1.89, 95% CI: 1.38-1.94,1"2= 0.0%). This was the outcome of the inclusion of the additional stud-
ies.

It is also concerning that the total risk of stillbirth is growing, since this is a tendency that is
becoming more prevalent.

The results of the research [32-37] indicate that pre-hypertension is associated with an in-
creased risk of miscarriage during the first trimester of pregnancy (odds ratio: 1.76, 95% confidence
interval: 1.45,2.54). This is the conclusion that can be drawn from the literature. For the hyperten-
sion subgroup, the meta-analysis may include a combination of these studies, and the data reveal a
considerably greater risk (odds ratio 6.34, 95% CI: 5.34-7.84,1"2= 0%). This is indicative of the
fact that the chance is much higher. The presence of pre-hypertension has been linked to a statisti-
cally significant increase in the likelihood of experiencing a miscarriage during the second trimester
of pregnancy (odds ratio: 1.06, 95% CI: 1.05-1.54), according to research that has been conducted
about this topic. These studies may be included in the meta-analysis for the hypertension subgroup,
and the results reveal a substantially higher likelihood (odds ratio 5.34, 95% CI: 4.34-6.84,1"2=
0%). The meta-analysis may also include other studies that are like these other studies. A substan-
tial correlation exists between pre-hypertension and the likelihood of experiencing a miscarriage
during the third trimester of pregnancy (odds ratio: 2.16, 95% CI: 2.45-3.54). This correlation is
statistically significant. The results show a considerably higher risk (odds ratio 5.14, 95% CI: 6.34-
5.84,1"2= 0%), and while it is possible that a combination of these studies may be included in the
meta-analysis for the hypertension subgroup, the data indicate that the chance greatly increased.

To determine whether pregnant women who had a history of hypertension were at risk for
fetal issues or difficulties, a summary box plot was used. After a subgroup analysis for pre- and
hypertension was finished using the Random-effects Mantel-Haenszel approach [2,3], the meta-
analysis of the outcomes for newborns was computed. This was done after the subgroup analysis
was completed.

There were several studies that were able to gather data on neonatal intensive care unit hospi-
talizations and births that were included in the study [11]. There was a substantially higher risk of
admission to the neonatal intensive care unit (NICU) among women who had high blood pressure,
as shown by the odds ratio of 1.21, the 95% confidence interval of 1.03-1.48, the I"2value of 63.6%,
and the p value of 0.017. On the other hand, women who had pre-hypertension had a considerably
reduced chance of being admitted to the Neonatal Intensive Care Unit (NICU) (OR: 1.10, 95% CI:
0.91-1.42), but women who developed hypertension had a significantly greater risk (OR: 1.21, 95%
Cl: 1.01-1.34). Furthermore, it was observed that there was no indication of any variations over a
more extended duration of time (1"2= 74.7 percent for hypertension and 0 percent for pre-hyper-
tension).

3.4 Sensitivity analysis, and meta-regression analysis
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The quantity of heterogeneity was reduced to a lower level because of the subgroup analysis,
which helped to explain some features of this phenomenon. The overall heterogeneity was found
to be rather considerable in several meta-analyses; the subgroup analysis contributed to the expla-
nation of this phenomena in part. With I"2value of 4% and a p-value of.004, the research period
was the most significant factor in explaining virtually all the heterogeneity. Because of the length
of time that the trial was conducted, there was a discernible reduction in the amount of residual
heterogeneity that was associated with gestational hypertension. The geographical location of the
study was the second most significant component, accounting for 24.23% of the total (p =.006).
This was determined by taking into consideration the overall heterogeneity, which accounted for
24.23% of the total diversity. Preeclampsia and preterm birth, on the other hand, continued to dis-
play the residual variability that was present throughout the study. A further point to consider is
that the covariates that were included into the meta-regression study contributed, to a certain de-
gree, to the heterogeneity of the other outcomes as well.

The results of the meta-analysis were reliable for most outcomes, including preeclampsia (Ta-
ble 1), gestational diabetes mellitus (Table 2), cesarean delivery (Table 3), placental abruption (Ta-
ble 4), HELLP syndrome (Table 5), and preterm birth (Table 6).

Table 1: Summary of preeclampsia prior to or in early pregnancy.

Preeclampsia during preg- Number of cases/sample size Odd ratio (95% CI) Weight (%)
nancy

Normal
Literature [14-24] 110/983 2.11[1.51,2.75] 17.23
Based on questionnaire 23/210 2.08 [1/20,3.65] 14.25
Pre-hypertension
Literature [14-24] 150/973 2.52[2.19,3.11] 17.45
Based on questionnaire 41/342 1.34[1.27,1.81] 18.28
Hypertension
Literature [14-24] 98/782 2.63[3.76,5.02] 12.45
Based on questionnaire 30/290 3.14 [1.13,5.24] 32.34

Table 2: Summary of Gestational diabetes mellitus (GDM) prior to or in early pregnancy.

Gestational diabetes mellitus Number of cases/sample size

Odd ratio (95% CI) Weight (%)

(GDM)
Normal
Literature [14-24] 140/327 2.14[1.67,2.65] 6.84
Based on questionnaire 120/210 6.05[3.02,10.34] 7.34
Pre-hypertension
Literature [14-24] 410/780 1.93[1.75,2.34] 7.17
Based on questionnaire 42/325 8.02[1.83,3.42] 5.93
Hypertension
Literature [14-24] 321/824 3.21[2.67,3.76] 5.43
Based on questionnaire 55/289 4.34[2.69,3.82] 6.86

Table 3: Summary of Cesarean delivery in pregnancy.

Cesarean delivery

Number of cases/sample size Odd ratio (95% CI) Weight (%)

Normal

Literature [14-24] 193/456 1.02[0.92,1.12] 16.02
Based on questionnaire 76/283 1.21[0.92,1.13] 15.23
Pre-hypertension

Literature [14-24] 112/514 1.42[0.98,1.42] 13.45
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Based on questionnaire 36/243 1.13[0.98,1.34] 17.72
Hypertension

Literature [14-24] 123/645 1.23[0.88,1.02] 51.23
Based on questionnaire 61/341 1.65[1.32,1.47] 23.45

Table 4: Summary of placental abruption in pregnancy.

Placental abruption

Number of cases/sample size

Odd ratio (95% CI)

Weight (%0)

Normal

Literature [14-24] 71/263 1.23[0.89,1.41] 12.54
Based on questionnaire 16/210 0.96[0.65,1.24] 24.34
Pre-hypertension

Literature [14-24] 13/414 2.34[0.67,6.21] 5.64
Based on questionnaire 10/187 1.06[0.57,1.83] 7.25
Hypertension

Literature [14-24] 12/456 1.24[0.76,2.45] 3.48
Based on questionnaire 9/123 0.98[0.82,1.16] 6.78

Table 5: Summary of HELLP syndrome in pregnancy.

HELLP syndrome Number of cases/sample size Odd ratio (95% CI) Weight (%)
Normal

Literature [14-24] 10/983 2.34[0.96,6.34] 2.45
Based on questionnaire 2/123 1.24[0.68,1.64] 6.40
Pre-hypertension

Literature [14-24] 5/845 1.12[0.83,1.17] 5.64
Based on questionnaire 1/145 1.22[0.67,1.83] 4.83
Hypertension

Literature [14-24] 9/788 0.83[0.89,1.98] 7.25
Based on questionnaire 2/156 4.23[1.45,6.23] 3.47

Table 6: Summary of Preterm birth in pregnancy.

Preterm birth

Number of cases/sample size Odd ratio (95% CI) Weight (%)

Normal

Literature [14-24] 170/895 3.82[3.55,4.10] 6.55
Based on questionnaire 37/295 1.50[1.30,1.70] 6.45
Pre-hypertension

Literature [14-24] 781624 1.62[1.71,2.03] 6.33
Based on questionnaire 26/166 1.25[2.06,3.04] 5.82
Hypertension

Literature [14-24] 76/664 1.90[1.50,2.50] 3.83
Based on questionnaire 14/145 1.85[1.34,2.36] 5.37

This was indicated by the findings of sensitivity analysis, which included the deletion of one
study at a time. Pooled relationships between maternal hypertension and SGA had little to no in-
fluence on the extent or significance of the correlations (Table 7), still birth (Table 8), admission
to the neonatal intensive care unit (Table 9), miscarriage until the first trimester (Table 10), mis-
carriage until the second trimester (Table 11), and miscarriage until the third trimester (Table 12).

Table 7: Summary of small for gestational age (SGA) in pregnancy.

Small for gestational age (SGA)

Number of cases/sample size Odd ratio (95% CI) Weight (%0)
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Normal

Literature [14-24] 136/983 1.13[1.03,1.25] 16.70
Based on questionnaire 13/245 1.30[1.10,1.50] 19.69
Pre-hypertension

Literature [14-24] 45/893 0.90[0.80,1.10] 9.74
Based on questionnaire 14/342 1.30[1.00,1.70] 14.45
Hypertension

Literature [14-24] 87/976 1.08[0.94,1.22] 3.85
Based on questionnaire 9/245 0.89[0.79,1.09] 17.88

Table 8: Summary of stillbirth in pregnancy.

Stillbirth Number of cases/sample size Odd ratio (95% CI) Weight (%)
Normal

Literature [14-24] 47/567 1.81[1.62,2.02] 6.33
Based on questionnaire 8/234 1.38[1.25,1.54] 6.45
Pre-hypertension

Literature [14-24] 11/674 1.12[0.92,1.34] 5.33
Based on questionnaire 8/321 1.92[1.52,2.52] 5.16
Hypertension

Literature [14-24] 20/864 3.32[2.54,4.32] 3.84
Based on questionnaire 8/265 1.89[1.38,1.94] 6.02

Table 9: Summary of NICU admission in pregnancy.

NICU admission

Number of cases/sample size

Odd ratio (95% CI)

Weight (%0)

Normal

Literature [14-24] 119/667 1.15[1.02,1.31] 12.34
Based on questionnaire 29/435 1.10[0.91,1.30] 18.99
Pre-hypertension

Literature [14-24] 171/876 1.13[0.92,1.24] 12.53
Based on questionnaire 12/342 1.21[1.03,1.42] 18.23
Hypertension

Literature [14-24] 95/645 1.10[0.91,1.42] 11.34
Based on questionnaire 11/342 1.21[1.01,1.34] 8.91

Table 10: Summary of miscarriage until first trimester.

Miscarriage until first trimester Number of cases/sample size

Odd ratio (95% CI)

Weight (%0)

Normal

Literature [14-24] 345/678 1.99[1.78,2.22] 6.84

Based on questionnaire 158/467 8.02[7.10,9.02] 1.89

Pre-hypertension

Literature [14-24] 234/773 2.35[1.86,2.98] 5.23

Based on questionnaire 89/236 6.45[2.20,3.27] 6.83

Hypertension

Literature [14-24] 178/883 1.76[1.45,2.54] 5.46

Based on questionnaire 78/345 6.34[5.34,7.84] 7.66
Table 11: Summary of miscarriage until second trimester.

Miscarriage until second trimester Number of cases/sample size Odd ratio (95% CI) Weight (%)

Normal

Literature [14-24] 145/578 1.49[1.28,1.22] 5.84
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Based on questionnaire 108/407 9.02[8.10,8.02] 2.89
Pre-hypertension

Literature [14-24] 104/703 1.35[1.76,2.28] 6.23
Based on questionnaire 21/237 5.45[2.40,2.17] 5.83
Hypertension

Literature [14-24] 118/873 1.06[1.05,1.54] 6.46
Based on questionnaire 18/345 5.34[4.34,6.84] 1.66

Table 12: Summary of miscarriage until third trimester.

Miscarriage until third trimester Number of cases/sample size Odd ratio (95% CI) Weight (%)
Normal

Literature [14-24] 15/778 2.19[2.78,1.22] 414
Based on questionnaire 8/237 7.02[6.10,8.02] 3.81
Pre-hypertension

Literature [14-24] 34/873 1.35[2.86,1.98] 4.34
Based on questionnaire 9/276 2.45[3.20,2.27] 5.65
Hypertension

Literature [14-24] 18/783 2.16[2.45,3.54] 4.16
Based on questionnaire 8/245 5.14[6.34,5.84] 6.67

Literature [14-24]

The link between maternal hypertension and admission to the neonatal critical care unit is the
subject of these correlations. These relationships were shown to be much more substantial when
compared to the linkages that were found between maternal hypertension and cesarean delivery.
According to the box plots (Figure 1-12), there was no clear indication bias for the following con-
ditions: preeclampsia (p =.850) (Figure 1), gestational diabetes mellitus (p =.323) (Figure 2), a
cesarean delivery (p =.715) (Figure 3), placental abruption (p =.136) (Figure 4), HELLP syndrome
(p=.365) (Figure 5), preterm birth (p =.562) (Figure 6), SGA (p =.931) (Figure 7), stillbirth (p
=.841) (Figure 8), admission to the neonatal intensive care unit (p =. 421) (Figure 9), miscarriage
in first trimester (p =.837) (Figure 10), miscarriage in second (p =.813) (Figure 11) and miscarriage
in third trimester (p =.782) (Figure 12) respectively.

Preeclampsia during pregnancy

Type Normal {[} Pre- {} Hypertension
hypertension

Based on
guestionnaire

| I !

Figure 1: Preeclampsia using a box plot as the visual representation.
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Literature [14-24]

Gestational diabetes mellitus (GOM)

Type 1} Normal {I} Pre-

hypertension

Based on
questionnaire *
.

Literature [14-24]

{T} Hypertension

Figure 2: GDM using a box plot as the visual representation

Cesarean delivery

Based on
questionnaire

Literature [14-24] |

Type {1} Normal {I}Pre-  {I} Hypertension
hypertension
{ I }
{ T 1
I I

Figure 3: Cerarean delivery using a box plot as the visual representation

Placental abruption

Based on
questionnaire

Literature [14-24]
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hypertension
{ | I
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Figure 4: Placental abruption using a box plot as the visual representation

Based on . .
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HELLP syndrome
Type 11} Normal {I} Pre- {[} Hypertension
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Figure 5: HELLP syndrome using a box plot as the visual representation
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Preterm birth

Type  {IF Normal {I}Pre-  {I} Hypertension
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Figure 6: Preterm birth using a box plot as the visual representation

Small far gestational age (SGA)

Type {1} Normal {I} Pre- {l} Hypertension

hypertension
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Figure 7: SGA using a box plot as the visual representation

Stillbirth
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Figure 8: Stillbirth using a box plot as the visual representation

NICU admission
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Figure 9: NICU admission using a box plot as the visual representation
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Miscarriage ending in first trimester

Type Normal {I} Pre-  {I} Hypertension

hypertensian

Figure 10: Miscarriage ending in first trimester: A box plot as the visual representation

Miscarriage ending in second trimester

Type Normal {[}Pre- {I} Hypertension
hypertension

Figure 11: Miscarriage ending in second trimester: A box plot as the visual representation

Miscarriage ending in third trimester

Type Normal {[}Pre-  {I} Hypertension
hypertension

Figure 12: Miscarriage ending in third trimester: A box plot as the visual representation

4. Discussion

We included papers with prospective or retrospective cohort designs in both the meta-analysis
and the comprehensive review. Women with a history of hypertension or high blood pressure were
more likely to have complications during pregnancy, including hypertension, preeclampsia, gesta-
tional diabetes, and premature delivery, stillbirth, and NICU admission. Here, we cover all types
of hypertensions, including pregnancy-related hypertension, stage 1 and 2 hypertension, and any
other kind of hypertension. Although the overall chances were lower than in hypertensive women,
the risk of each of these events was substantially higher in pre-hypertensive women, except for
high-dose preterm delivery and stillbirth. The concept linking hypertension to these complications
is doubtful due to a lack of data and an absence of correlation between HELLP, caesarean birth,
placental abruption, and SGA.

Women with persistent hypertension were more likely to have adverse pregnancy outcomes
after pooling data from randomized controlled trials, cohort studies, and population studies [7]. By
combining data from prospective and retrospective cohort studies, we examine a causal relationship
between the two sources that is quite close to the actual one. Furthermore, we focused on the pre-
hypertensive population because mounting evidence suggests that this condition requires strict
management due to its potential global health consequences [38, 39]. Experts recommend evaluat-
ing women with high blood pressure before or during the first trimester of pregnancy and closely
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monitoring them throughout to prevent any complications. Our study's results are in line with these
recommendations. We also stressed the need to incorporate prehypertensive women at high risk
into the monitoring program. We did this to ensure earlier and more efficient monitoring.

Most of the observed heterogeneity might be due to differences in study duration and site,
even though the hypertension-stratified subgroup analysis showed some variation. Regardless of
the sample size, we found gestational hypertension. Studies [40—42] suggest a multitude of primary
causes for hypertension and other pregnancy complications during the peri-conceptional phase. All
of the following are considered: factors that pertain to the mother include her age, BMI, ethnicity,
education level, parity, health, smoking habits, eating habits, socioeconomic situation, and degree
of physical activity. The method can't find more underlying causes of heterogeneity because there
isn't enough research, the criteria aren't clear, and there aren't enough papers that meet the require-
ments for meta-regression. Possible causes of the disparity include different definitions of hyper-
tension and outcomes, differences in the methods used to adjust for confounding factors, and other
similar issues. These factors are very important for establishing the results' reliability. These dis-
crepancies drastically diminish the dependability of the findings.

Analysis of the available evidence has identified multiple possible explanations for the asso-
ciations between hypertension and worse pregnancy outcomes [43]. Alterations to the immune sys-
tem and inflammation within the immune system are leading causes of hypertension [44]. Further-
more, the strongest evidence for the origin of cardiovascular illness is the correlation between hy-
pertension and vascular endothelium dysfunction [45]. Vascular dysfunction during the preconcep-
tion period causes the woman's problems throughout her pregnancy. This problem can lead to poor
crosstalk between the mother and the fetal interface, incomplete remodeling of the spiral arteries,
and a faulty placentation [46, 47]. Because both hypertension and adverse pregnancy outcomes
share underlying pathogenic pathways, the public likely understands a biological link between the
two conditions. More theoretical research is required to prove these processes.

There are many benefits to the extensive study and investigation that we have undertaken.
Two separate researchers, who were not associated with each other thoroughly searched, selected
the articles, extracted the data, and graded the quality. The studies that were considered also had
large enough samples (in terms of both women and births) to be useful for comparing the effects
of different hypertension stages on various pregnancy outcomes in the same group of people.

Most studies did collect basic demographic data, but they failed to inquire about the popula-
tions' habits, including whether they smoked, drank, or were physically active. It was difficult to
determine the source of heterogeneity since the relationships between demographic variables, in-
cluding mother's age, income, and degree of education, were not continuous. One drawback of the
tests was this: not only that, but the procedures used to measure blood pressure (BP) were not
consistent, and neither were the findings' definitions. The limited quantity of relevant data pre-
vented meta-regression from investigating the influence of these alterations. In summary, most of
the research in this review focused on immediate outcomes, like pregnancy complications or the
effects of childbirth. Future research may focus on the years leading up to or during pregnancy to
see whether hypertension affects the individual's long-term health.

5. Conclusions

Hypertension during pregnancy greatly increases the likelihood of many unpleasant conse-
quences. This is a very dangerous pregnancy condition characterized by organ damage and elevated
blood pressure. It is also associated with an increased risk of both immediate and delayed neonatal
health problems. High blood pressure may prevent the placenta from receiving enough blood, po-
tentially affecting the fetus's growth and development. The purpose of this meta-analysis is to syn-
thesize the results of several investigations into a single research question. This provides a more
credible evaluation of the effect when compared to independent studies. This meta-analysis should
assess the quality of the included articles and address any biases. The study measures the effect
magnitude (increased risk) and assesses the consistency of findings from other studies.
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When it comes to the risk of poor outcomes for both the mother and the baby, having high
blood pressure before or during the early stages of pregnancy significantly increases the chance of
these consequences occurring. When compared to women who did not have hypertension, the
chance was significantly higher among women who had hypertension. We should interpret our
findings with care, given the heterogeneity of the included research and the limited number of
studies examined. This would allow for early identification of any risks to both the mother and the
fetus. In the future, a thorough understanding of the pathophysiology of abnormal blood pressure,
particularly pre-hypertension, will be required. This is an urgent requirement. This knowledge must
guide the development of diagnostic and prognostic tools and strengthen therapy methods for hy-
pertension-associated pregnancy difficulties, ensuring their success.
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