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Background: Over the past few decades, many high-income countries have
experienced significant reductions in the incidence of preeclampsia (PE).
However, this trend has not been mirrored in many low- and middle-income
countries, including Brazil. In light of this, it is essential to understand the long-
term health outcomes of women who develop PE to better inform health policies

and care strategies for these women.

Methods: The Brazilian Cohort Study: Preeclampsia and Latent Risk After
Delivery (PERLA-Brazil) seeks to address this gap by recruiting women 6-15
years after a PE diagnosis to assess the development and progression of both
clinical and subclinical cardiovascular diseases. In this report, the authors outline
the study’s primary objectives and key methodological features. The baseline
assessment (conducted in 2022-2023) included comprehensive interviews,
clinical and anthropometric evaluations, as well as blood and urine sample

collection.

Discussion: Long-term storage of these biological samples will support future
research into biomarkers predictive of cardiovascular diseases. Participants will
be monitored through regular telephone follow-ups, and a second round of in-
person assessments — including interviews, clinical exams, anthropometric
measurements, and biospecimen collection — is planned for 2027, five years

after the baseline evaluation.

Keywords: Preeclampsia; Hypertension; Cardiovascular risk; Maternal mortality;

Pregnancy; Epidemiologic methods; Cohort studies.

1 BACKGROUND
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Preeclampsia (PE) is a serious hypertensive disorder of pregnancy that can affect
multiple organ systems. In the general population, the prevalence of PE is 2—6%
[1], and it remains one of the leading causes of maternal mortality and morbidity
in Brazil and worldwide [1]. In such cases, the diagnosis is based on the presence

of hypertension accompanied by one or more severe clinical features [2].

Despite the growing recognition that a history of PE is a significant risk factor for
CVD, no specific follow-up strategy has been established to prevent CVD in these
women, and the optimal timing to initiate protective measures remains unclear
[3]. Current postpartum clinical guidelines for women with a history of PE typically
recommend lifestyle changes and regular monitoring of blood pressure, glucose,

and cholesterol—strategies adapted from general CVD prevention [4].

Although these recommendations effectively reduce CVD risk in the general
population and remain beneficial for women who had normotensive pregnancies
[5], the high incidence of chronic hypertension and other cardiovascular
conditions following PE underscores the need for personalized postpartum

guidelines.

Identifying women at higher risk of CVD and developing effective prevention
strategies requires a deeper understanding of the molecular mechanisms linking
PE to cardiovascular dysfunction — a relationship that remains poorly defined [5—
7]. Strong and growing evidence indicates that endothelial damage from PE often
persists after delivery [8]. As Muijsers [8] states, “PE may be considered a first
cardiovascular event that requires secondary prevention and appropriate follow-
up”. Despite this, few studies have explored subclinical markers to detect ongoing

endothelial dysfunction in women with a history of PE.
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A major limitation in existing research is the inclusion of participants with pre-
existing risk factors — such as chronic hypertension, diabetes, obesity, kidney
disease, and metabolic syndrome — which overlap with both PE and CVD and
may confound findings. Accurate participant selection is therefore crucial. In the
present study, careful screening and strict adherence to exclusion criteria were

applied to minimize confounding factors.

We hypothesize that women with a history of PE may exhibit subclinical changes,
herein referred to as latent CVD, with altered biological markers preceding the
onset of clinical disease. Accordingly, we are conducting a retrospective cohort
study, named “Preeclampsia and Latent Risk After Delivery — PERLA-Brazil” (in
Portuguese, “Pré-eclampsia e Riscos Latentes Apdés o Parto — PERLA-Brasil”),
focused on the risk of CVD in Brazilian women with a history of PE. This study
aims to contribute to the development of tools for identifying elevated
cardiovascular risk, particularly in the subclinical phase, to optimize post-PE
management strategies. Here, we present the study's objectives and main

methodological features.

2 MATERIALS AND METHODS

The main objectives of PERLA-Brazil study are to investigate blood and urine
biomarkers associated with endothelial function, immune response, hemostasis,
biochemical status, and angiogenesis, in women 6 to 15 years after experiencing

PE.

2.1 Study design
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PERLA-Brazil is a retrospective cohort study involving 205 women from Belo
Horizonte (Minas Gerais, Brazil) and its metropolitan area, including 103 with a

history of PE and 102 with a history of normotensive pregnancies (NPE).

2.1.1 Study population: recruitment and sample size

Atotal of 1,641 women were contacted. Among them, 1,082 fulfilled the inclusion
criteria, however, only 205 consented to participate and attended the clinical
assessments at the Faculty of Pharmacy (FAFAR), UFMG. The recruitment

process was conducted in three main phases:

Phase 1 - Re-engagement of Former Participants: The first approach targeted
women who had participated in previous studies conducted by the Preeclampsia
Research Group at FAFAR/UFMG between 2008 and 2011 [9,10]. Of the 229
women contacted, only 10 attended clinical assessments, examinations, and
interviews at FAFAR/UFMG and were subsequently considered eligible for

inclusion in the new study.

Phase 2 — Medical Record Review: Due to challenges in locating former
participants and low initial engagement, the recruitment strategy was expanded
to include a review of 327 medical records from women diagnosed with PE during
the same period (2008-2011) at Julia Kubitschek Hospital in Belo Horizonte,
Brazil (CAAE: 46792921.3.3002.5119). After applying the study’s inclusion and
exclusion criteria, 226 eligible cases were identified. However, despite multiple
phone contact attempts, only six women agreed to participate and completed

assessments at FAFAR/UFMG.



188 Phase 3 — Community Outreach: To further improve recruitment, a broad
189 outreach campaign was launched, utilizing social media, radio announcements,
190 UFMG-wide email distribution, and strategically placed posters. These efforts
191 generated interest from 1085 women, of whom 627 met the inclusion criteria.
192  Ultimately, 189 participants attended FAFAR/UFMG to undergo the required

193 examinations and interviews (Figure 1).

194
195 Figure 1 — Flowchart illustrating the recruitment and enrollment process for participants
196 in the PERLA-Brazil study (2022-2023)
Re-engagement Medical Community
of Former Record Review Outreach
Participants
N = 327 N =229 N =1085
Eligible women
N =226 N =229 N =627
Women meeting eligibility criteria who attended FAFAR/UFMG for the required
clinical evaluations and interviews
N=6 N =10 N =189
Women included in the PERLA-Brazil study, stratified by group
PE =6 (PE=7 ][ NPE=3 | [PE=90 |[ NPE=99 |
Total per group
( PE=103 |( NPE=102 |
197

198 FAFAR: Faculty of Pharmacy; PE: Women with preeclampsia history; NPE: Women with

199  normotensive pregnancy history; UFMG: Federal University of Minas Gerais.
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Sample size estimation was performed to achieve high statistical reliability,
targeting a power of 99% and adopting a significance level of 5%. This estimation
was based on the observed variability in low-density lipoprotein cholesterol (LDL-
c) values derived from the PERLA-Brazil database, given the established role of
LDL-c as a major indicator of cardiovascular risk, as recognized by the American
Heart Association and the Brazilian Society of Cardiology [11,12]. Based on these
assumptions, a total of 158 participants was considered sufficient, with equal

allocation between groups (n = 79 per group).

2.1.2 Inclusion and exclusion criteria

Medical records, biochemical test results from pregnancy, and prenatal and
childbirth follow-up records were reviewed for women with a history of PE with
severe features, as well as for those who had previous normotensive pregnancies
(NPE). Participants were selected based on pre-established inclusion and
exclusion criteria. All data were obtained exclusively from medical records.
Participants without a prenatal care record and/or hospital discharge summary

were excluded from the study.

2.1.2.1 Inclusion criteria

Women aged 18 years or older who experienced a pregnancy occurring between

January 1, 2008, and December 31, 2017, were eligible for inclusion in the study.
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2.1.2.1.1 Group with history of PE

This group consisted of women with a history of PE meeting severity criteria.
Classification followed the criteria established by the American College of
Obstetricians and Gynecologists (ACOG) [13], characterizing PE as hypertension
arising after 20 weeks of gestation and up to 12 weeks postpartum, with systolic
and/or diastolic blood pressure values reaching 2160/110 mmHg on repeated
measurements obtained at rest and separated by at least four hours, in

conjunction with signs of target-organ dysfunction.

Evidence of organ involvement included renal, hepatic, hematologic, or
neurological abnormalities, as well as persistent or severe clinical manifestations
such as proteinuria, thrombocytopenia, elevated liver enzyme levels, impaired
kidney function, refractory headache, visual symptoms, epigastric or right upper
quadrant pain, nausea, and vomiting. Proteinuria was identified by urinary protein
excretion 2300 mg over 24 hours, a urine dipstick result of 2+ or higher, and/or a
protein-to-creatinine ratio =0.3. Only women who met the severity criteria for PE

were included in this study.

2.1.2.1.2 NPE group

The NPE group consisted of women who maintained BP levels below
120/80mmHg throughout their previous pregnancy or pregnancies and had no
diagnosis of PE, gestational hypertension, chronic hypertension, or any other

high-risk prenatal condition.
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2.1.2.2 Exclusion criteria for both groups

Women with a history of autoimmune diseases, coagulation disorders, cancer,
diabetes, or chronic hypertension either during or prior to pregnancy were

excluded from the study.

2.2 Data collection

The initial phase of participant enroliment, interviews, and clinical assessments
was conducted from February 2022 through August 2023. Five years after this
initial phase, participants will be invited to take part in a follow-up assessment to

evaluate longitudinal changes and outcomes.

Eligible women who agreed to participate provided written informed consent,
underwent an interview, and had blood and urine samples collected at
FAFAR/UFMG. Telephone follow-up and additional examinations (BP, body,
height, body fat percentage, body mass index (BMI) waist, abdominal, and hip
circumferences (centimeters) and biochemical markers — Table 2) may be

scheduled as the study progresses.

During the visit to FAFAR/UFMG, data were collected on sociodemographic
characteristics, obstetric history, family history of disease, lifestyle behaviors,
current medication use, and existing health conditions. Chronic disease
diagnoses at the time of the study recruitment was established by the continuous
use of prescribed medications for these conditions. The key components of the

interviews are summarized in Table 1.

Table 1 — Overview of Interview components in the PERLA-Brazil study (2022-2023)
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Domain

Variables assessed

Sociodemographic

characteristics

Medical history

Obstetric history

Age and race/ethnicity

Civil status

Nationality

Place of birth

Educational and occupational history
Residential address

Telephone number and e-mail address
History of cardiovascular disease, diabetes,
kidney and liver disease, coagulation
disorders, cancer, chronic hypertension, and
other relevant chronic illnesses, and medical
procedures. Also included:

Blood type.

Number of pregnancies

Previous multiple pregnancy

Pregnancy years

Pregnancy-related complications
Medications during pregnancy

Delivery method

Birth intervals

Number of fathers

Number of living children

Newborn weight and sex

Preterm births



Signs and symptoms

during pregnancy

Risk factors for PE
presented during

pregnancy

Reproductive health

14

Pregnancy outcomes

High blood pressure (= 160/110 mmHg, at least
two episodes)

Pulmonary edema

Medication-resistant headache
Epigastric pain

Visual disturbances (scotoma)
Proteinuria

Thrombocytopenia

Elevated serum creatinine ( > 1.1 mg/dL)
Elevated liver enzymes (= 2x normal)
Preeclampsia in a previous pregnancy
Family history of preeclampsia
Primigravida

Primipaternity

Chronic kidney disease

Chronic hypertension

Maternal age< 18 or = 35

Long interpregnancy interval (> 10 years)
Multiple pregnancy

AB blood type

Diabetes mellitus

BMI > 35kg/m?

Menopausal status

Contraceptive use
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275
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Psychosocial factors Pregnancy planning
during pregnancy Social support
Employment

Relationship with the baby's father
Caregiving support for other children (if
applicable)
Emotional response to the pregnancy
Dietary and Food consumption patterns
gastrointestinal health Use of dietary supplements or vitamins
Food allergies
Bowel function
Substance use Cigarette smoking (past and current),
secondhand smoke exposure, consumption of
alcohol and other types of recreational drugs

(type and frequency)

Medication use Use of prescription and nonprescription

medications in the past month

Trained investigators conducted a comprehensive set of examinations and
measurements using standardized equipment and techniques. The following
parameters were collected: BP (millimeters of mercury), body weight (kilograms),
height (centimeters), body fat percentage, body mass index (kilograms per
square meter), and waist, abdominal, and hip circumferences (centimeters). BP

was assessed a single time with the participant seated, following a 10-minute rest
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period after arrival, using the Smartpro Q-400 TechLine® automated wrist device
[14]. Body mass and body fat composition were measured using a calibrated
electronic bioimpedance device (Cadence Smart Care BAL200®), with
participants dressed in light clothing and no shoes [15]. BMI was calculated using
the formula “BMI = weight / height?”. Waist, abdominal, and hip circumferences

were measured with a tape measure following standardized anthropometric [15].

PERLA-Brazil also aims to investigate various biochemical markers. Blood
samples (12 mL) were collected by venipuncture without fasting. Both serum
samples and plasma samples (collected using heparin,
ethylenediaminetetraacetic acid - EDTA, and citrate anticoagulants) were
obtained from the participants. EDTA-anticoagulated blood was used
immediately after collection for complete blood count, glucose, and glycated
hemoglobin analyses. Serum samples were analyzed for glucose, total
cholesterol, high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), triglycerides, very low-density lipoprotein (VLDL), non-HDL
cholesterol, creatinine, gamma-glutamyl transferase, aspartate
aminotransferase, alanine aminotransferase, and uric acid. Citrate plasma was
reserved for thrombin generation assays, while heparin plasma will be used for

research on novel biomarkers.

A 4-hour urine sample was collected to assess urobilinogen, glucose, ketones,
bilirubin, protein, nitrite, pH, blood, density, and leukocytes. Sediment analysis
was performed immediately after collection when indicated Table 2 shows the
laboratory parameters assessed in all PERLA-Brazil participants. All analyses

were performed at UFMG.
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Table 2 — Baseline Laboratory Measurements and Methods Used in the PERLA-Brazil

Study (2022-2023)

Analyte

Method/Kit supplier

Complete blood count (CBC)

Glucose

Total cholesterol

High-density  lipoprotein  (HDL)
cholesterol

Low-density lipoprotein (LDL)
cholesterol

Triglycerides

Very low-density lipoprotein (VLDL)

Non-HDL cholesterol

Creatinine

Gamma-glutamyltransferase (GGT)
Aspartate aminotransferase (AST)
and alanine aminotransferase (ALT)
Uric acid

Glycated hemoglobin (hemoglobin
A1lc)

Urine chemical examination

Automated method (Yumizen H500%)
Reagent strips (Glicoo Easyfy®);
Enzymatic colorimetric assay (Bioclin®)
Enzymatic colorimetric assay (Bioclin®)

Enzymatic colorimetric assay (Bioclin®)

Enzymatic colorimetric assay (Bioclin®)

Enzymatic colorimetric assay (Bioclin®)
Calculated using the Martin equation
[28]

Calculated using the Martin equation
[28]

Enzymatic colorimetric assay (Jaffé
method, Bioclin®)

Enzymatic colorimetric assay (Bioclin®)

Enzymatic colorimetric assay (Bioclin®)

Enzymatic colorimetric assay (Bioclin®)
lon-exchange chromatography (Gold
Analisa®)

Reagent strips
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Urine sediment analysis Bright-field microscopy

2.3 Sample processing

2.3.1 Plasma and serum samples

Peripheral blood samples collected in tubes with anticoagulants (EDTA or
heparin) and without anticoagulants were centrifuged at 2250 x g for 10 minutes
at 4°C using a Heraeus Multifuge X1R centrifuge (ThermoFisher Scientific®)

within two hours of collection to obtain the plasma and serum, respectively.

Citrate plasma was obtained by centrifugation at 3000 x g for 15 minutes at 4°C

using the same Heraeus X1R Multifuge centrifuge within two hours of collection.

For each participant, approximately four plasma and serum aliquots of 500 uL
were prepared and stored at -80°C in the Biochemistry Laboratory at

FAFAR/UFMG.

2.3.2 Urine samples

Citrate plasma and urine supernatant were obtained by centrifugation at 3000 x
g for 15 minutes at 4°C using the same Heraeus X1R Multifuge centrifuge within
two hours after collection. For each participant, approximately four plasma
aliquots of 500 uL and two urine supernatant aliquots of with 2000 pL were

prepared and stored at -80°C in the Biochemistry Laboratory at FAFAR/UFMG.

An additional citrate tube was centrifuged at 5720 x g for 15 minutes at 4°C using

a Sigma 2K15 centrifuge®. Approximately one aliquot of 1200 uL plasma with per
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participant was prepared and stored at -80°C in the Biochemistry Laboratory

(FAFAR/UFMG).

2.4 Analysis of laboratory markers

2.4.1 Hematological assessment

Hematological measure is already performed in PERLA-BRAZIL, in the first round
of examinations, using blood collected in EDTA tubes for complete blood count
(CBC), conducted immediately after sample collection. Furthermore, we will
assess circulating platelet counts, along with advanced platelet parameters,
including mean platelet volume (MPV), platelet distribution width (PDW),
plateletcrit (PCT), platelet-monocyte aggregates (PMA), and platelet-neutrophil
aggregates (PNA). In addition, we will evaluate hematologically derived
inflammatory indices such as the Neutrophil-Lymphocyte Ratio (NLR), Derived
Neutrophil-Lymphocyte Ratio (dNLR), Lymphocyte-Monocyte Ratio (LMR),
Systemic Inflammation Response Index (SIRI), Aggregate Index of Systemic

Inflammation (AISI), and Systemic Immune-Inflammation Index (SlI).

2.4.2 Immune markers

For immunological profiling, serum samples will be used to quantify a broad panel
of chemokines, pro-inflammatory and regulatory cytokines, and growth factors —
including CXCL8, CCL11, CCL3, CCL4, CCL2, CCL5, CXCL10, IL-1pB, IL-6, TNF,
IL-12, IFN-y, IL- 17A, IL-1Ra, IL-4, IL-9, IL-10, IL-13, PDGF, VEGF, G-CSF and

IL-7 using high-throughput microbeads array (Bio-Plex Pro™ Human Cytokine
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27-plex Assay, Bio-Rad Laboratories, Hercules, CA, USA) according to the
manufacturer's instructions. Understanding the immune and inflammatory
landscape is essential in the context of CVD, as these mediators are closely
involved in the development and progression of the disease [16,17]. Additionally,
the quantification of pro-resolving mediators, such as anexin A1, may offer further
insight into the individual’'s capacity to control and resolve inflammatory
processes [18]. The analysis of these immune biomarkers could inform early
identification of individuals at increased risk for CVD and may ultimately support

the development of targeted preventive strategies.

2.4.3 Extracellular vesicle characterization

Extracellular vesicles (EVs) have been implicated in the pathogenesis of CVD,
with elevated circulating levels frequently reported in affected individuals [19-21].
EVs, often referred to as “liquid biopsies”, offer a promising platform for non-
invasive diagnostics [22,23]. Beyond their diagnostic potential, EVs may also
serve as therapeutic targets or delivery vehicles for interventions aimed at

modulating pathological processes underlying CVD [22].

Given their potential clinical relevance, we aim to characterize circulating EVs
using flow cytometry (CytoFLEX S, Bechman Coulter, Brea, CA, USA).
Experimental design will follow the guidelines outlined in the Minimal Information
for Studies of Extracellular vesicles (MISEV2023) [24]. EVs will be labeled using
a lipid-binding fluorescent dye (vFRed, Cellarcus Biosciences, San Diego, CA,
USA) to enable their identification by flow cytometry. EVs will be first gated on

vFRed fluorescence to distinguish them from background noise and non-



370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

21

vesicular particles. From this vFRed population, we will analyze the surface
expression of selected markers to characterize the phenotype and potential
cellular origin of the EVs [25]. Specifically, we will assess the expression of the
following markers on the membrane of EVs: CD49e, VCAM-1, ICAM-1, VWF,
CD62P, CD41b, CD42a, CD51/CD61, CD69, CD142, and CD14. These markers
were selected because they play key roles in endothelial dysfunction,
inflammation, and coagulation [17] — processes central to the pathophysiology of

CVD.

2.5 Machine learning

As a final component of the study, we aim to develop a Machine Learning (ML)
model incorporating sociodemographic and clinical data, family history, laboratory
results, and vital signs to identify patterns associated with a history of PE and
CVD risk. ML techniques have shown great promise in medical research by
uncovering complex, non-linear relationships between variables and revealing
diagnostic or prognostic patterns that may not be readily apparent through
conventional analysis [26]. Using parameters from the PERLA study, we will
construct a high-performing ML model for CVD detection. To address limitations
in dataset size and variability, we will implement a novel synthetic data generation
method (Data Augmentation Strategy — DAS) to enhance data quality and model
robustness [27]. The final model will employ a simplified and interpretable ridge
regression algorithm, allowing for the identification of meaningful associations

between laboratorial parameters and PE history.
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2.6 Statistical analysis

The distribution of the data will be evaluated using the Shapiro—Wilk test.
Differences between women with previous PE and those with previous
normotensive pregnancies will be examined for continuous variables by applying
Student’s t test when normality assumptions are met, or the Mann—-Whitney U
test when distributions deviate from normality. Associations involving categorical
variables will be assessed using Pearson’s chi-square (x?) test. All analyses will
be conducted in the R statistical environment (version 4.3.2), adopting a

significance threshold of p < 0.05.

2.7 Study management

As a principal investigator (Pl), Professor Patricia Nessralla Alpoim oversees the
overall conduct of the study. The study team includes early-career researchers,
senior scientists, and external scientific consultants. The investigators developed
detailed operations manuals and led the training of study personnel. A dedicated
database was established for data entry and management, and a centralized

biorepository was created for the long-term storage of biologic samples.

2.8 Quality assurance

Ongoing training is provided to personnel responsible for the clinical interviews
and laboratory examinations, in accordance with the study protocol. All
standardized procedures are outlined in detail in the PERLA-Brazil study

Operations Manuals.
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2.9 Data management

All data are stored on a secure project drive managed by the PIl. The data are
encoded and protected with password-restricted access, ensuring that only
authorized study personnel can access the information. These measures are
implemented to safeguard participant confidentiality and ensure full compliance

with the Brazilian General Data Protection Law.

2.10 Ethical considerations

Ethical approval for this research was granted by the Research Ethics Committee
of UFMG (CAAE: 4887721.0.0000.5149), and all procedures were performed in
compliance with the Declaration of Helsinki. Beyond consenting to participate in
the study, participants also provided specific authorization for the long-term

storage and future use of their biological specimens.

2.11 Notification of study results and participant referrals

At the conclusion of the clinic visit, participants receive summary report containing
key health metrics, including height, weight, blood pressure, body fat percentage,
waist and hip circumference, as well as urinalysis, complete blood count, and
other routine test results. Any findings that raise clinical concern (“alert” results)
are promptly communicated to participants and referred to appropriate medical

follow-up.
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3 DISCUSSION

The PERLA-Brazil study holds substantial promise for advancing our
understanding of the long-term cardiovascular consequences of PE. This study
is uniquely positioned to address the integrate clinical assessments, laboratory
data, and sociodemographic information to identify predictive biomarkers and

patterns of early cardiovascular changes.

The availability of a wide range of stored biologic specimens — including plasma
(collected in citrate, heparin, and EDTA tubes), serum, and urine — greatly
enhances the capacity to investigate both established and emerging risk factors
for CVD. The insights will be especially relevant given Brazil's shifting
demographic and epidemiological landscape, where chronic diseases,

particularly CVD, are becoming increasingly prevalent [29].

Despite its many strengths, the study faces certain operational challenges that
warrant acknowledgement. Some assessments (e.g., Doppler Ultrasonography)
were strongly considered for inclusion in the baseline examination but could not
be implemented due to cost and logistic constraints. While the absence of these
measures may limit specific analyses, it does not diminish the overall scientific
value of the study. In the future, 5 years after the initial recruitment, may
incorporate these and other measures, further strengthening the study's ability to

evaluate cardiovascular outcomes comprehensively.

4 CONCLUSIONS

In summary, the PERLA-Brazil study will offer valuable insight into the long-term

cardiovascular health of women with a history of PE. Its findings will support the
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development of targeted prevention and control strategies aimed at reducing the

burden of CVD in Brazil and other low and middle-income countries.

5 LIST OF ABBREVIATIONS

Alc Glycated Hemoglobin (Hemoglobin A1c)
AISI Aggregate Index of Systemic Inflammation
ALT Alanine Aminotransferase

AST Aspartate Aminotransferase

BAL200 Cadence Smart Care BAL200 (Bioimpedance Scale Model)

BMI Body Mass Index

BP Blood Pressure

CAAE Certificate of Presentation for Ethical Consideration
CBC Complete Blood Count

CCL2 C-C Motif Chemokine Ligand 2

CCL3 C-C Motif Chemokine Ligand 3

CCL4 C-C Motif Chemokine Ligand 4

CCL5 C-C Motif Chemokine Ligand 5

CCL11 C-C Motif Chemokine Ligand 11



CD

CvD

CXCL8

CXCL10

DAS

dNLR

EDTA

EVs

FAFAR

G-CSF

GGT

HDL

HDL-C

ICAM-1

IFN-y

IL-1B

IL-1Ra

Cluster of Differentiation

Cardiovascular Disease

C-X-C Motif Chemokine Ligand 8

C-X-C Motif Chemokine Ligand 10

Data Augmentation Strategy

Derived Neutrophil-to-Lymphocyte Ratio

Ethylenediaminetetraacetic Acid

Extracellular Vesicles

Faculty of Pharmacy

Granulocyte Colony-Stimulating Factor

Gamma-Glutamyl Transferase

High-Density Lipoprotein

High-Density Lipoprotein Cholesterol

Intercellular Adhesion Molecule 1

Interferon Gamma

Interleukin

Interleukin 1 Beta

Interleukin 1 Receptor Antagonist

26



LDL

LDL-C

LMR

MISEV2023

ML

MPV

NLR

NPE

PCT

PDGF

PDW

PE
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Low-Density Lipoprotein

Low-Density Lipoprotein Cholesterol

Lymphocyte-to-Monocyte Ratio

Minimal Information for Studies of Extracellular Vesicles 2023

Machine Learning

Mean Platelet Volume

Neutrophil-to-Lymphocyte Ratio

Normotensive Pregnancy

Plateletcrit

Platelet-Derived Growth Factor

Platelet Distribution Width

Preeclampsia

PERLA-Brazil Preeclampsia and Latent Risk After Delivery — Brazil

Pl

PMA

PNA

SBC

Sll

Principal Investigator

Platelet-Monocyte Aggregates

Platelet-Neutrophil Aggregates

Brazilian Society of Cardiology

Systemic Immune-Inflammation Index
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SIRI Systemic Inflammation Response Index
TNF Tumor Necrosis Factor
UFMG Federal University of Minas Gerais

VCAM-1 Vascular Cell Adhesion Molecule 1

VEGF Vascular Endothelial Growth Factor
VLDL Very Low-Density Lipoprotein

VWEF Von Willebrand Factor
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