Am J Transl Res 2025;17(11):9120-9127
www.ajtr.org /ISSN:1943-8141/AJTRO168368

Original Article
Early pregnancy cardiometabolic index and its association
with hypertensive disorder complicating pregnancy

Jun-Mei Shi, Hui-Li Liang, Jiao-Jiao Wang, Shuo Wang, Feng-Qiu Li

Department of Obstetrics, Beijing Haidian District Maternal and Child Health Hospital, Beijing 100094, China

Received August 26, 2025; Accepted November 4, 2025; Epub November 15, 2025; Published November 30,
2025

Abstract: Objective: To investigate the characteristics of early pregnancy cardiometabolic index in patients with
hypertensive disorder complicating pregnancy (preeclampsia) and its correlation with the occurrence of different
degrees of preeclampsia. Methods: This retrospective study enrolled 210 pregnant women with preeclampsia, who
were registered and delivered at Beijing Haidian District Maternal and Child Health Hospital, as the preeclampsia
group. Another 210 healthy pregnant women with similar gestational age during the same period were selected
as the control group. Early pregnancy clinical data, including body mass index (BMI), blood pressure, waist circum-
ference, triglyceride level, and cardiometabolic index, were compared between the two groups. The relationship
between early pregnancy cardiometabolic index and the occurrence of preeclampsia was analyzed. Results: As
the cardiometabolic index quartile increased, the proportion of preeclampsia patients showed a significant upward
trend (trend Z=34.006, P<0.001). For each additional standard deviation (SD) unit of cardiometabolic index, the
risk of preeclampsia increased by 24.245 times (95% Cl: 8.359-70.321). After adjusting for age, weight, BMI, waist
circumference, and gestational age, the risk of preeclampsia (SD units of cardiometabolic index) was 5.986 times
higher (P<0.05). Conclusion: Early pregnancy cardiometabolic index is positively correlated with the occurrence of
preeclampsia.

Keywords: Pregnancy, early, cardiometabolic index, hypertensive disorder complicating pregnancy, preeclampsia,
relationship

Introduction Abnormal blood lipid profiles, especially elevat-
ed triglyceride (TG) and total cholesterol (TC)
levels in early pregnancy have been identified
as predictors of preeclampsia development
[5]. The cardiometabolic index, introduced by
Wakabayashi et al. in 2015 [6], incorporates
clinically accessible parameters such as the
waist-to-height ratio (WHtR), TG, and high-den-
sity lipoprotein cholesterol (HDL-C) [7], integrat-
ing abdominal obesity index and lipid-related
factors, offering a comprehensive metric for
cardiovascular risk. Previous studies have pro-

Hypertensive disorder complicating pregnancy
(HDCP) is a condition characterized by the
coexistence of pregnancy and elevated blood
pressure, representing a major cause of ad-
verse outcomes in pregnant women [1]. At pres-
ent, the pathogenesis of HDCP remains unclear.
Relevant studies have shown that extensive
endothelial cell injury and dysfunction are
closely related to this condition, with abnormal
lipid metabolism contributing to vascular endo-

thelial cell damage and disease development
[2]. Preeclampsia, a significant subtype of
HDCP, is characterized by new-onset hyperten-
sion and proteinuria after 20 weeks of gesta-
tion and is one of the leading causes of mater-
nal and perinatal mortality [3]. In China, the
incidence of preeclampsia is as high as 10.4%
and continues to rise annually [4]. Therefore,
identifying and managing risk factors for pre-
eclampsia is critical.

ved its predictive value for various diseases,
including left ventricular geometry change [8],
stroke [9], and diabetes [10], as well as its utili-
ty in assessing hypertension-related obesity
burden [11].

However, few studies have reported on the rela-
tionship between the cardiometabolic index
and hypertensive disorders complicating preg-
nancy (HDCP). A large-scale 2024 study [12]
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investigated cardiometabolic indicators and
HDCP but didn't focus on urban populations
in China, nor did it include quartile-trend analy-
sis of the cardiometabolic index, linearity verifi-
cation, or subgroup stratification. To address
these gaps, we conducted a study in Haidian
District, Beijing, to provide region-specific evi-
dence for preeclampsia prevention. This stu-
dy aims to explore the relationship between
early pregnancy cardiometabolic index and pre-
eclampsia, so as to provide insights to guide
the prevention and management of hyperten-
sive disorders during pregnancy and inform
related public health strategies.

Materials and methods
Source and selection of study participants

This retrospective study included 210 pregnant
women diagnosed with preeclampsia, who we-
re registered and delivered at Beijing Haidian
District Maternal and Child Health Hospital
from April 2022 to March 2024, as the pre-
eclampsia group. Another group of 210 healthy
pregnant women with similar gestational age
during the same period were selected as the
control group.

Inclusion criteria: (1) A clinical diagnosis of pre-
eclampsia [13]; (2) Singleton pregnancy; (3) No
recent use of drugs that could affect blood lip-
ids. Exclusion criteria: (1) Presence of chronic
hypertensive diseases, immune system diseas-
es, or endocrine diseases; (2) Severe liver or
kidney dysfunction; (3) Coexistence of malnutri-
tion, diabetes, or heart disease. This study was
reviewed and approved by the Medical Ethics
Committee of Beijing Haidian District Maternal
and Child Health Hospital.

Observed indicators

For all participants, indicator levels were mea-
sured during the first trimester, defined as
before 14 weeks of gestation.

(1) Anthropometric indicators: Enrolled partici-
pants were instructed to wear light clothing and
no shoes. Height was measured using a stadi-
ometer (accuracy: 0.1 cm). Body weight was
measured using a calibrated digital scale. Wai-
st circumference was measured at the level of
the umbilicus. Each of these anthropometric
indicators (height, weight, and waist circumfer-
ence) was measured twice, and the mean value
was used for subsequent analysis.

9121

(2) Blood lipid index: Fasting venous blood
samples were collected in the morning after a
12-hour fast. Concentrations of total choles-
terol (TC), triglycerides (TG), high-density lipo-
protein cholesterol (HDL-C), and low-density
lipoprotein cholesterol (LDL-C) were measured
using an Abbott ClI16200 biochemical and
immunological analyzer and its matching re-
agents.

(3) Cardiometabolic index: The cardiometabolic
index was calculated using the formula: cardio-
metabolic index = (TG/HDL-C) x WHtR [14], whe-
re WHtR was calculated as waist circumference
(cm) divided by height (cm). Participants were
divided into four groups based on the quartiles
of their first-trimester cardiometabolic index.

(4) Body mass index (BMI): BMI = weight (kg) +
height (m)? [15].

(5) Blood pressure: Blood pressure was mea-
sured three times after a 5-minute rest period.
The average value of the three measurements
was used for statistical analysis.

(6) Detection of indicators: Peripheral blood
routine indicators [white blood cell (WBC), neu-
trophil count, hematocrit, platelet (PLT)]: Ve-
nous blood samples were collected and anti-
coagulated with EDTA-K2. Detection was per-
formed using an automated hematology ana-
lyzer (model: XN-9000, manufacturer: Sysmex
Corporation, Kobe, Japan) following the manu-
facturer’s standard operating procedures.

Liver and kidney function & metabolic indica-
tors [(aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), creatinine (Cr),
uric acid (UA), chloride (Cl)]: Venous blood was
collected without anticoagulation, centrifuged
at 3000 r/min for 10 min to separate serum.
Detection was conducted via an automated
biochemical analyzer (model: Cobas 8000, ma-
nufacturer: Roche Diagnostics, Basel, Switzer-
land) using commercially available reagent kits
(brand: Roche Diagnostics) with strict adher-
ence to reagent and instrument operation
protocols.

Statistical approach

Data were analyzed using SPSS 23.0 statistical
software. Continuous variables with a normal
distribution were expressed as mean * stan-
dard deviation (SD) and compared using the
independent samples t-test. Continuous vari-
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Table 1. Comparison of baseline data between the two groups

Data Preeclampsia group (n=210) Control group (n=210) Z/t/x? P
Age (year) 31 (7.00) 28 (5.25) -5.932 <0.001
Height (cm) 160 (6) 160 (5) -0.655 0.513
Weight (kg) 56.90 (11.00) 53.18+6.84 -5.062 <0.001
BMI (kg/m?) 22.35(3.73) 20.64+2.50 -6.173 <0.001
Waist circumference (cm) 79 (12) 75 (9) -6.305 <0.001
Gestational age (week) 12 (2) 12 (1) -2.203 0.028
Gravidities (times) 1.96+1.21 2.00 (1.00) -0.567 0.570
Parity (times) 7977 0.019
0 143 (68.10%) 129 (61.43%)
1 57 (27.14%) 78 (37.14%)
2 10 (4.76%) 3(1.43%)
History of cesarean section 36.995 <0.001
Have 34 (16.19%) 0 (0.00%)

Not have
History of abortion

176 (83.81%)

Have 81 (38.57%)
Not have 129 (61.43%)
SBP (mmHg) 123.00 (15.00)
DBP (mmHg) 74.69+8.19
Blood type

O-type 81 (38.57%)
A-type 65 (30.95%)
B-type 50 (23.81%)
AB-type 14 (6.67%)

210 (100.00%)
3.044 0.081

64 (30.48%)

146 (69.52%)
114.13+10.90 -7.038 <0.001
67.42+8.33 9.018 <0.001
0.536 0.911

84 (40.00%)

59 (28.10%)
54 (25.71%)
13 (6.19%)

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure.

ables with a non-normal distribution were ex-
pressed as median (interquartile range, IQR)
and compared using the Mann-Whitney U test.
Categorical variables were presented as n (per-
centage, %) and compared using the chi-square
test or Fisher’s exact test, as appropriate. Lo-
gistic regression analysis was used to assess
the independent association between cardio-
metabolic index and preeclampsia, with adjust-
ment for potential confounding factors. Results
were presented as odds ratios (ORs) with 95%
confidence intervals (Cls). Linear trend tests
across cardiometabolic index quartiles were
performed using the chi-square test for trend.
All statistical tests were two-tailed, with a sig-
nificance level set at a=0.05.

Results
Baseline data
Compared with the control group, the pre-

eclampsia group had significantly higher age,
weight, BMI, waist circumference, gestational
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age, parity, cesarean section history, systolic
blood pressure (SBP), and diastolic blood pres-
sure (DBP) (all P<0.05), as shown in Table 1.

Laboratory index

In comparison with the control group, the pre-
eclampsia group exhibited significantly higher
levels of WBC, neutrophil count, hematocrit,
PLT, AST, ALT, Cr, UA, and CI (P<0.05), as shown
in Table 2.

Blood lipid index and cardiometabolic index

The preeclampsia group demonstrated signifi-
cantly higher TG, HDL-C, WHtR, and cardiomet-
abolic index compared to the control group
(P<0.05), as shown in Table 3.

Risk factors for preeclampsia
Binary logistic regression analysis was per-

formed to identify risk factors for preeclampsia,
with preeclampsia as the dependent variable
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Table 2. Comparison of laboratory index between the two groups

Index Preeclampsia group (n=210) Control group (n=210) Z/1/x? P
WBC (x10°/L) 9.15 (3.13) 8.81+1.92 -2.932 0.003
Neutrophil count (x10°/L) 6.64+1.84 6.06 (1.96) -2.817 0.005
Lymphocyte count (x10°/L) 2.05 (0.77) 2.03 (0.69) -0.536 0.592
Hemoglobin (g/L) 125.00(13.5) 123.42+8.79 -1.611 0.107
Hematokrit (%) 35.82+2.70 35.21+2.45 2.425 0.016
PLT (x10°/L) 231.49+53.67 213.12+41.20 3.934 <0.001
Albumin (g/L) 41.02+2.65 41.43+2.25 1.709 0.088
Total bilirubin (umol/L) 10.10 (4.85) 10.75 (4.53) -1.609 0.108
AST (U/L) 17 (7.65) 15 (5.00) -5.304 <0.001
ALT (U/L) 16 (11.00) 11 (6.25) -6.358 <0.001
Cr (umol/L) 44.05+6.32 45.53+6.24 2.415 0.016
Urea (mmol/L) 3.0(0.9) 2.9 (1.2) -0.050 0.960
UA (umol/L) 200.10+53.67 182.00 (54.25) -3.101 0.002
FBG (mmol/L) 4.64+0.46 4.57 (0.52) -1.575 0.115
Mg (mmol/L) 0.86 (0.09) 0.87 (0.08) -1.651 0.099
Cl (mmol/L) 104 (3) 103 (3) -2.213 0.027
TSH (mlU/L) 1.008 (1.23) 1.094 (1.13) -1.124 0.261
Free thyroxine (ng/dL) 1.19 (0.23) 1.20 (0.19) -0.653 0.514
Serum potassium (mmol/L) 4.06+£0.28 4.06+0.30 <0.001 >0.999
Blood calcium (mmol/L) 2.31+0.11 2.31+0.10 <0.001 >0.999

WBC: white blood cell; PLT: platelet; AST: aspartate aminotransferase; ALT: alanine aminotransferase; Cr: creatinine; UA: uric
acid; FBG: fasting blood glucose; Mg: magnesium; Cl: chloride; TSH: thyroid-stimulating hormone.

Table 3. Comparison of blood lipid index and cardiometabolic index between the two groups

Index Preeclampsia group (n=210) Control group (n=210) Z/t/%? P

TC (mmol/L) 4.62+0.88 4.45 (0.97) -1.175 0.240
TG (mmol/L) 1.56 (0.84) 1.30 (0.6) -4.716 <0.001
HDL-C (mmol/L) 1.66+0.29 1.73+0.27 2.560 0.011
LDL-C (mmol/L) 2.230(0.61) 2.435 (0.85) -1.004 0.315
WHtR 0.500 (0.07) 0.465 (0.05) -6.875 <0.001
Cardiometabolic index 0.470 (0.33) 0.335 (0.20) -6.324 <0.001

TC, cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; WHtR,

waist-to-height ratio.

Table 4. Multivariate Logistic regression
analysis of preeclampsia

(1=present, O=absent) and variables with P<
0.05 in univariate analysis as independent vari-
ables. The results identified age, parity, DBP,

Index B SE OR P . '

Age 0259 0047 1.295 <0.001 PLT, Cr, UA, anq Cl as independent risk factors
Parity <0.001 for preeclampsia (Table 4).

Parity (1) 1.339 1.341 3.817 0.318 Cardiometabolic index quartile distribution in
Parity (2) -0.769 1.354 0.464  0.570 preeclampsia patients

DBP 0.109 0.021 1.115 <0.001

PLT 0.007 0.003 1.007 0.036 All participants were stratified into four groups
Cr -0.063 0.025 0.939 0.014 based on the quartiles of their cardiometabolic
UA 0.008 0.003 1.008 0.023 index [16]: Q1 (cardiometabolic index < 0.29),
cl 0143 0.070 1.154 0.042 Q2 (0.29 < cardiometabolic index < 0.38), Q3

DBP, diastolic blood pressure; PLT, platelet; Cr, creati-
nine; UA, uric acid; Cl, chloride.
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(0.38 < cardiometabolic index < 0.56), and Q4
(cardiometabolic index > 0.56). The prevalence
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Figure 1. Cardiometabolic index quartile distribution
in preeclampsia patients. Note: There were 37 pre-
eclampsia patients in Q1 group, 44 in Q2 group, 54
in Q3 group, and 75 in Q4 group.
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Figure 2. Trends in the proportion of preeclampsia
and the quartile of cardiometabolic index. Note: With
the increase of cardiometabolic index quartile, the
proportion of preeclampsia patients showed an in-
creasing trend (trend P<0.05).

of preeclampsia in each group was as follows:
Q1, 33.64% (37/110); Q2, 43.56% (44/101);
Q3, 50.00% (54/108); and Q4, 74.26%
(75/101) (Figure 1.

The prevalence of preeclampsia showed a sig-
nificant upward linear trend with increasing car-
diometabolic index quartiles (trend x2=34.006,
P<0.001). This finding indicates a positive as-
sociation between the cardiometabolic index
and preeclampsia risk (Figure 2).

Logistic regression analysis of cardiometabolic
index and preeclampsia

Binary logistic regression analysis was further
performed to evaluate the association between
the cardiometabolic index and preeclampsia,
with the results presented in Table 5. In the
unadjusted model (Model 1), each 1-standard
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deviation (SD) increase in the cardiometabolic
index was associated with a 24.245-fold hig-
her risk of preeclampsia (OR=24.245, 95% ClI:
8.359-70.321). After adjusting for age, weight,
BMI, waist circumference, and gestational age,
the risk of preeclampsia per SD increase in the
cardiometabolic index was 5.986 times higher
(P<0.05).

Regarding cardiometabolic index quartiles,
with the Q1 group as the reference, the risk of
preeclampsia in the Q2 group was 0.411 times
that of the reference group (95% Cl: 0.198-
0.855, P=0.017), indicating a lower risk. The
risk in the Q3 group was 0.620 times (95% ClI:
0.307-1.253, P=0.183) and in the Q4 group
was 0.533 times (95% Cl: 0.272-1.041, P=
0.065) that of the reference group, with the Q3
and Q4 groups showing no statistically signifi-
cant risk difference in risk compared to the ref-
erence group. To assess the linear relationship
between cardiometabolic index and preeclamp-
sia, a smooth curve fitting analysis was per-
formed, revealing a significant linear relation-
ship (P<0.05).

Stratification analysis

Stratified analyses were further conducted by
predefined covariates (known preeclampsia
risk factors, including age, BMI, and parity) to
validate the robustness of the associations
identified by the logistic regression model. All
stratified analyses were adjusted for the same
set of confounders (age, weight, BMI, waist cir-
cumference, and gestational age) as in the
main model. As shown in Table 6, the risk of
preeclampsia increased with higher cardiomet-
abolic index across all subgroups, confirming
the consistency of this association.

Discussion

Preeclampsia is an idiopathic disorder specific
to pregnancy, accounting for approximately 4%
of all pregnancies, and can affect multiple
organ systems [17]. It is a major contributor
to adverse maternal and perinatal outcomes.
Although its pathogenesis remains incomplete-
ly elucidated, clinical evidence strongly sup-
ports vascular endothelial injury as a central
mediator of its development [18]. Given that
preeclampsia risk is associated with eleva-
ted TG and TC, and considering that the cardio-
metabolic index combines abdominal obesity
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Table 5. Logistic regression analysis of cardiometabolic index and preeclampsia

Iltem n

Unadjusted OR (95% Cl) P

Model OR (95% Cl) P

Cardiometabolic index (SD increment) 24.245 (8.359, 70.321) <0.001 5.986(1.713,20.917) 0.005
Cardiometabolic index grouping
Q1 group 110 1 0.105
Q2 group 101 0.176 (0.097, 0.319) <0.001 0.411(0.198, 0.855) 0.017
Q3 group 108 0.268 (0.148, 0.485) <0.001 0.620 (0.307, 1.253) 0.183
Q4 group 101 0.347 (0.193, 0.622) <0.001 0.533(0.272, 1.041) 0.065
P for trend <0.001 <0.001

SD, standard deviation; OR, odds ratio; Cl, confidence interval.

Table 6. Subgroup analysis of cardiometabolic index in pre-

the cardiometabolic index and

eclampsia preeclampsia prevalence, with

ltem OR 95% Cl p ? r|:J05|t|ve colrtrelgtlg_n of)sderl/ﬁdi
r indi

Age >35 year 0.748 0.003,210.154  0.920 ese results indicated tha

cardiometabolic index could be

<35 year 7728 2.071,28.839 0.002 used as an effective indicator

<24 kg/m? 6.404 1.422,28.845 0.016 eclampsia, potentially improv-

Parity >1 time 2.071 0.276, 15.559 0.479 ing awareness and control

<1 time 12.774 2.421, 67.405 0.003 rates of preeclampsia in preg-

BMI, body mass index; OR, odds ratio; Cl, confidence interval.

(assessed via WHtR) and lipid-related parame-
ters, we hypothesized that the early pregnancy
cardiometabolic index may be associated with
an increased risk of preeclampsia.

In our study, women with preeclampsia exhi-
bited significantly older age, higher levels of
weight, BMI, waist circumference, gestational
age, parity, prior cesarean section history, SBP,
DBP, WBC count, neutrophil count, hematocrit,
PLT count, AST, ALT, Cr, UA, CI, TG, and cardio-
metabolic index compared to healthy pregnant
women. Conversely, HDL-C was significantly
lower in the preeclampsia group. By definition,
preeclampsia is diagnosed in pregnant indivi-
duals with new-onset hypertension after 20
weeks of gestation. Previous studies have id-
entified several common risk factors for pre-
eclampsia, including advanced maternal age
(=35 years), excessive gestational weight gain,
parity, pre-pregnancy BMI =28 kg/m? (obesity),
elevated Cr levels, and increased mean arteri-
al pressure [19]. Notably, distinct from prior
research, the present study further demon-
strated that the cardiometabolic index differ-
ed significantly between the preeclampsia and
control groups. These results suggest that car-
diometabolic index may also contribute to the
development of preeclampsia. Further studies
revealed an independent association between
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nant women. A cross-sectional

study found that serum TG con-

tent was significantly higher in
hypertensive patients than that in non-hyper-
tensive individuals [20]. The possible reason is
that pregnant women with higher TG level and
lower HDL-C level may face a higher risk of dys-
lipidemia, which could impair placental func-
tion, promote damage and apoptosis of pla-
cental vascular cells, and contribute to pre-
eclampsia [21]. Under normal physiological
conditions, pregnancy induces adaptive chang-
es in lipid metabolism; however, abnormal lipid
metabolism can stimulate vascular smooth mu-
scle cell proliferation, promoting vasoconstric-
tion. This in turn leads to the accumulation of
lipids in the vascular intima, further exacerbat-
ing vascular endothelial cell damage and induc-
ing maternal arterial spasm [22]. Arteriospasm
is a major pathological feature of preeclampsia
[23]. Reducing abdominal obesity in pregnant
women could also reduce the incidence of wei-
ght catch-up during the neonatal period and
lower the risk of metabolic syndrome in chil-
dren [24]. Studies had pointed out that mater-
nal obesity is closely related to preeclampsia
[25]. Yang et al. [26] showed that obesity is a
risk factor for preeclampsia, suggesting the
role of lifestyle and health factors. Preeclampsia
is widely recognized as an inflammatory disor-
der of pregnancy [27]. Obese pregnant indi-
viduals face an elevated risk of preeclampsia,
potentially due to impaired placental develop-
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ment resulting from disrupted metabolic home-
ostasis [28]. Inflammatory cytokines secreted
by maternal adipose tissue, along with circulat-
ing cholesterol, are associated with systemic
inflammation, hypertension, and other adverse
outcomes associated with preeclampsia [29].

Strengths and limitations

This study shows that the cardiometabolic
index can be used to predict the risk of pre-
eclampsia, providing a valuable foundation for
the health promotion, prevention, and control
of preeclampsia. Additionally, stratified analy-
ses of potential confounding factors were per-
formed to minimize bias in the study results.
However, this study has several limitations.
First, this study identifies an association be-
tween the cardiometabolic index and preec-
lampsia, but does not establish a causal rela-
tionship. Second, being a single-center study
with a limited sample size, the results may
not be generalizable to pregnant populations
in other regions. Therefore, future research
should focus on multi-center studies to enhan-
ce the external validity of these findings and
further validate the results.

Conclusions

Early pregnancy cardiometabolic index is posi-
tively associated with the risk of preeclampsia.

Disclosure of conflict of interest
None.

Address correspondence to: Jun-Mei Shi, Depart-
ment of Obstetrics, Beijing Haidian District Maternal
and Child Health Hospital, No. 6, Liulitunnan Road,
Haidian District, Beijing 100094, China. Tel: +86-
010-62538899; E-mail: sim1021@126.com

References

[1] Lopes Perdigao J, Lewey J, Hirshberg A, Koelp-
er N, Srinivas SK, Elovitz MA and Levine LD.
Furosemide for accelerated recovery of blood
pressure postpartum in women with a hyper-
tensive disorder of pregnancy: a randomized
controlled trial. Hypertension 2021; 77: 1517-
1524,

[2] Hao J, Ren L, Fu S and Zhang C. Correlation
between pregnancy-induced hypertension and
serum vitamin A, E and D, blood lipid levels.
Journal of Shanxi Medical University 2018; 49:
1100-1103.

9126

(3]

(5]

(6]

(7]

(9]

(10]

(11]

[12]

(13]

Van Doorn R, Mukhtarova N, Flyke IP, Lasarev
M, Kim K, Hennekens CH and Hoppe KK. Dose
of aspirin to prevent preterm preeclampsia in
women with moderate or high-risk factors: a
systematic review and meta-analysis. PLoS
One 2021; 16: e0247782.

Deng Y and Yuan Q. Study on risk factors and
prevention measures of pregnancy-induced
hypertension in Zhuhai area. China Practical
Medical 2021; 16: 50-52.

Shi D, Wang Y, Guo J, Wang N, Bai Y, Li N, Wang
X and Wang W. Correlation between blood lip-
ids as well as serum inflammatory factors and
preeclampsia. Hebei Medical Journal 2018;
40: 342-346.

Chen K, Wu X, Zhao L, Gu T and Yuan G. Rela-
tionship between cardiometabolic index and
albuminuria in patients with type 2 diabetes
mellitus. Progress in Modern Biomedicine
2021; 21: 4666-4671.

Wakabayashi | and Daimon T. The “cardiomet-
abolic index” as a new marker determined by
adiposity and blood lipids for discrimination of
diabetes mellitus. Clin Chim Acta 2015; 438:
274-8.

Wang H, Sun Y, Li Z, Guo X, Chen S, Ye N, Tian
Y and Zhang L. Gender-specific contribution of
cardiometabolic index and lipid accumulation
product to left ventricular geometry change in
general population of rural China. BMC Cardio-
vasc Disord 2018; 18: 62.

Wang H, Chen Y, Guo X, Chang Y and Sun Y.
Usefulness of cardiometabolic index for the es-
timation of ischemic stroke risk among general
population in rural China. Postgrad Med 2017;
129: 834-841.

Shi WR, Wang HY, Chen S, Guo XF, Li Zand Sun
YX. Estimate of prevalent diabetes from cardio-
metabolic index in general Chinese popula-
tion: a community-based study. Lipids Health
Dis 2018; 17: 236.

Wang H, Chen Y, Sun G, Jia P, Qian H and Sun
Y. Validity of cardiometabolic index, lipid accu-
mulation product, and body adiposity index in
predicting the risk of hypertension in Chinese
population. Postgrad Med 2018; 130: 325-
333.

Khan ZU, Khan SU, Tarig M, Mustafa W, Sal-
eem H, Akbar A, Jadoon SK and Tasneem S.
Relationship between cardiometabolic index in
early pregnancy and hypertensive disorder
complicating pregnancy. Cureus 2024; 16:
e51598.

Yang i and Zhang W. Understanding society of
obstetrics and gynecology of chinese medical
association guideline for the management of
hypertensive disorders of pregnancy. Chinese
Journal of Practical Gynecology and Obstetrics
2015; 31: 886-893.

Am J Transl Res 2025;17(11):9120-9127


mailto:sjm1021@126.com

(14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

9127

Hypertensive disorder complicating pregnancy

Zhang J, Zhou Yu F, Wang C, Guo X, Li Z, Zhou
Y, YuS, Yang H, Sun Y and Zhang Y. Association
between cardiometabolic index and isolated
systolic hypertension. Chinese Journal of Prac-
tical Internal Medicine 2022; 42: 399-403.
Hendren NS, de Lemos JA, Ayers C, Das SR,
Rao A, Carter S, Rosenblatt A, Walchok J, Omar
W, Khera R, Hegde AA, Drazner MH, Neeland 1J
and Grodin JL. Association of body mass index
and age with morbidity and mortality in pa-
tients hospitalized with COVID-19: results from
the American heart association COVID-19 car-
diovascular disease registry. Circulation 2021;
143: 135-144.

Xu YQ, Wang BW and Liu GZ. Relationship be-
tween cardiometabolic index and metabolical-
ly related fatty liver disease in elderly patients
with type 2 diabetes. Chinese Journal of Ger-
ontology 2024; 44: 4628-4632.

Xue F, Yan Y and He P. The analysis of correla-
tion between sCD40L, sICAM-1, EPC and an-
giogenic T cells with the severity of preeclamp-
sia. Chinese Journal of Laboratory Diagnosis
2017; 21: 464-467.

Chen H, Li X, Yang X, Liao Z and Guan X. Detec-
tion of blood coagulation index in severe pre-
eclampsia clinical significance. Chinese Jour-
nal of Thrombosis and Hemostasis 2016; 22:
479-480.

Liang J. Analysis of risk factors for hypertensive
disorder complicating pregnancy. Journal of
Women and Children’s Health Guide 2022; 1:
75-77,81.

Saki SA, Nessa A, Salma MU and Begum A. Re-
lationship of HDL-C and triglyceride with hyper-
tension in adult men. Mymensingh Med J
2019; 28: 298-301.

Li J, Liu L and Zhu Q. Correlation between ab-
normal lipid metabolism during pregnancy and
the occurrence of preeclampsia. Chinese Jour-
nal of Human Sexuality 2022; 31: 72-75.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Cendrowska-Pinkosz M, Dworzanski W, Krauze
M and Burdan F. Changes of carbohydrate and
lipid metabolism in women during pregnancy
taking caffeine. Pol Merkur Lekarski 2017; 42:
38-41.

Johnson AC and Cipolla MJ. Altered hippocam-
pal arteriole structure and function in a rat
model of preeclampsia: potential role in im-
paired seizure-induced hyperemia. J Cereb
Blood Flow Metab 2017; 37: 2857-2869.
Zhang X and Wang F. Research progress on the
influence of supplement of probiotics during
pregnancy on outcome of mother and infant.
Hebei Medical Journal 2019; 41: 925-928.
Jung E, Romero R, Yeo L, Gomez-Lopez N, Ch-
aemsaithong P, Jaovisidha A, Gotsch F and
Erez O. The etiology of preeclampsia. Am J Ob-
stet Gynecol 2022; 226: S844-S866.

Yang, Le Ray |, Zhu J, Zhang J, Hua J and Reil-
ly M. Preeclampsia prevalence, risk factors,
and pregnancy outcomes in Sweden and Chi-
na. JAMA Netw Open 2021; 4: e218401.
Rogers BN, Stephens JM and Sones JL. Linking
inflammatory adipose tissue to placental ab-
normalities in obese preeclamptic pregnan-
cies. Physiol Genomics 2022; 54: 319-324.
Alston MC, Redman LM and Sones JL. An over-
view of obesity, cholesterol, and systemic in-
flammation in preeclampsia. Nutrients 2022;
14: 2087.

Poon LC, Shennan A, Hyett JA, Kapur A, Hadar
E, Divakar H, McAuliffe F, da Silva Costa F, von
Dadelszen P, McIntyre HD, Kihara AB, Di Renzo
GC, Romero R, D’Alton M, Berghella V, Nico-
laides KH and Hod M. The international federa-
tion of gynecology and obstetrics (FIGO) initia-
tive on pre-eclampsia: a pragmatic guide for
first-trimester screening and prevention. Int J
Gynaecol Obstet 2019; 145 Suppl 1: 1-33.

Am J Transl Res 2025;17(11):9120-9127



