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Abstract

Introduction: Pre-eclampsia is a disorder that may occur during pregnancy but is still unknown and / or
multifactorial causes. Objective: To verify whether physical exercise and metformin may be helpful in pre-
venting preeclampsia. Method: This is a systematic review of the literature in PubMed / MEDLINE, Web of
Science, Scopus, LILACS and Cochrane. This review followed the critiques of the PRISMA checklist. Bias as-
sessment was used for the Cochrane Handbook for Systematical Reviews of Interventions (Version 5.1.0) for
clinical trials and the Downs and Black scale for cohort and case-control studies. Results: 17 studies were
within the established criteria. The subjects evaluated were: pre-eclampsia, cardiovascular metabolic fac-
tors, physiotherapeutic therapies and the effects of physical exercise and metformin on the circulatory sys-
tem. Conclusion: There is a need for adapted techniques and new protocols according to the contingencies
and complications of pregnancy. During pregnancy; it is suggested a greater interdisciplinarity of knowledge
among professionals and that the therapy receives adjustments against the metabolic alterations of the re-
productive system. In order to prevent preeclampsia, the study suggests a program of individual exercises
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Resumo

that include greater assistance, verification and / or comprehension of possible changes and their limits
during pregnancy. As well as, the adjuvant use of metformin of 1000 mg/d in the initial phase, with the
purpose of maintaining the effects of the drug due to renal clearance during pregnancy, until reaching a
maximum of 1500 mg/d, to avoid side effects of the drug.

Keywords: Physical Therapy Modalities. Pregnancy. Metformin. Hypertension, Pregnancy-Induced.

Introdugdo: A pré-eclimpsia é uma desordem que pode ocorrer durante a gravidez, sendo ainda de etiologia
desconhecida e/ou de causas multifatoriais. Objetivo: Verificar se o exercicio fisico terapéutico e a metformi-
na podem ser coadjuvantes na prevengdo da pré-eclimpsia. Método: Trata-se de uma revisdo sistemdtica da
literatura nas bases de dados PubMed/MEDLINE, Web of Science, Scopus, LILACS e Cochrane. Esta revisdo
seguiu os critérios do cheklist PRISMA. Na avaliagdo de viés utilizou-se o Cochrane Handbook for Systematical
Reviews of Interventions (Version 5.1.0) para os ensaios clinicos e a escala de Downs e Black para os estudos de
coorte e caso-controle. Resultados: 17 estudos estavam dentro dos critérios estabelecidos. Os temas avaliados
foram: pré-ecldmpsia, fatores metabdlicos cardiovasculares, terapéuticas fisioterdpicas e os efeitos do exercicio
fisico e da metformina no sistema circulatdrio. Conclusdo: Existe a necessidade de técnicas adaptadas e novos
protocolos de acordo com as contingéncias e intercorréncias da gestacdo. Durante a gravidez, sugere-se uma
maior interdisciplinaridade de conhecimento entre os profissionais e que a terapéutica receba ajustes de en-
contro as alteracdes metabdlicas do sistema reprodutor. O estudo sugere para prevengdo a pré-ecldmpsia um
programa de exercicios individuais que contemplem uma maior assisténcia, verificacdo e/ou compreensdo
sobre as possiveis alteragées e seus limites durante a gestagdo. Bem como, o coadjuvante uso da metformina
de 1000 mg/d na fase inicial, com o propdsito de se manter os efeitos do farmaco em razdo da depuragdo
renal durante a gestacdo, até atingir no mdximo 1500 mg/d, para evitar as decorréncias colaterais da droga.

Palavras-chave: Modalidades de Fisioterapia. Gravidez. Metformina. Hipertensdo Induzida pela Gravidez.

Introduction

Preeclampsia (PE) is a disorder that occurs during
pregnancy, is characterized by generalized and hetero-
geneous clinical impairment, being able to manifest it-
selfas a maternal syndrome (hypertension, proteinuria
and / or different symptoms) [1]. The complexity of
multisystemic diseases resulting from this disorder
has become evident in the scientific literature [2].
Intercurrences such as atherosclerosis and possible
endothelial changes in maternal circulation after 20
weeks of pregnancy are associated with PE [3]. This
irregularity appeared in a percentage of 2% to 8% of
pregnant women worldwide in 2014 and, more recent
studies, have marked the changes related to microvas-
cular dysfunctions in woman during pregnancy [4, 5].

Although PE still remains of unknown etiology and
/ or of multifactorial causes, it is worth noting that the
increase of proteinuria presents itself as an important
diagnostic criterion for this disease [6]. In this way, dif-
ferent researches in the 1990s and 2000s tend to reduce

the unfavorable maternal and neonatal prognoses com-
ing from PE. As well as the risks for cardiovascular and
metabolic diseases whose affected mothers were more
likely to have associations between increased protein-
uria and perinatal mortality [7, 8].

In normal pregnancy, blood pressure (BP) tends to
drop until the beginning of the second trimester and
later rise until the end of pregnancy [9]. Increased renin
expression during pregnancy implies pathogens re-
lated to endothelial dysfunctions, increased sensitivity
to angiotensin II and norepinephrine [10]. However,
among other treatments besides antihypertensive
medications, corticosteroids and seizure prophylaxis,
metformin hydrochloride has been gaining its auton-
omy and success [11 - 13]. Its main clinical practice
has been used as an oral antidiabetic and as therapy
in different treatments such as prediabetes mellitus,
gestational diabetes mellitus (GDM), polycystic ovary
syndrome (PCOS) and PE [11 - 14]. A systematic review
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study and e strong impact meta-analysis identified the
use of metformin in different clinical trials with signifi-
cant results for preventing PE [15].

However, nutritional and physical means of treat-
ment gain the merits of primary recognition in events
that predict PE and, when necessary, the association of
drug therapies [16]. Nevertheless, due to the particulari-
ties related to vasoactive substances and the possible
changes in the vessel walls in response to hemodynamic
stimulj, it implies specialized knowledge, in other words,
professionals trained in therapeutic dynamics and, dur-
ing pregnancy, a greater comprehension and under-
standing of the changes in the gestational period [17].

Although most of these physiological changes in the
pregnant mother occur due to hormonal variations, stud-
ies make it possible to identify certain significant com-
plications in mothers who are overweight [18]. Research
published in 2015 and 2017 discloses the adverse effects
and the short and long-term consequences related to
overweight in pregnancy, with PE being one of its main
predictors [19, 20].

Prenatal exercise through a specific program requires
adaptations due to the pregnancy circumstances aiming
at physical conditioning according to the progression
of the pregnancy cycle. Therefore, the analysis for each
pregnant woman must be individualized and designed
in order to avoid exhaustion [21]. The kinesiotherapy
applied by the physiotherapist with the hospital team
seems to need an understanding of greater references
on pregnancy, meaning, the body's kinetics and its influ-
ence on physiological changes during pregnancy, once
they can influence endothelial vascular growth factors
and the placental level [22].

Thus, the specific knowledge of the physiotherapist
working in the multidisciplinary order suggests that it
is relevant in hypertensive diseases prevention and in
the maternal-fetal outcomes. The present study aims
to identify, based on scientific publications, how thera-
peutic physical exercise and metformin can be helpful
in preventing preeclampsia.

Method

A systematic literature review was developed. In
the course of this research, the guidelines according
to the items for Systematic Review and Meta-Analysis
PRISMA checklist were used [23]. This systematic

review was registered with the CRD (Center for Reviews
and Dissemination) international prospective regis-
try of assessments (PROSPERO) under the number
CRD 4201811722.

Eligibility criteria

Studies on cardiovascular metabolism; therapeu-
tic guidelines with exercise in pregnancy; obstetric
use of oral antidiabetics; physiological adaptations
in pregnancy; perinatal complications and the inci-
dence of PE were considered eligible. In this research
there were no limitations regarding the language and
year of publication. According to the pre-established
protocol, the methodological characteristics of the
studies were collected as follows: the search was for
clinical trial studies, retrospective, prospective, case
control and cross-sectional cohort studies with data
from primary or secondary sources. For this study,
book chapters, personal articles, editorials, letters,
opinions, comments and summaries of congresses
were not considered. In the literary search, the PICO
strategy was applied [24]. Population: the samples
should be with pregnant women aged 16 years or
older. Intervention: the purpose was to collect data
on the results obtained in different studies of exer-
cise therapies and compare them with the results
obtained in the prevention of PE, oral antidiabetics
during pregnancy and outcomes of PE. Control: the
main established comparator was the observation of
exercise therapies during pregnancy and the verifi-
cation of the obstetric use of oral antidiabetic met-
formin hydrochloride in preventing PE. In order to
allow a comparison between physical exercises and
obstetric treatments, studies with the use of metfor-
min hydrochloride to prevent PE in obese pregnant
women, gestational diabetes mellitus (GDM) were
allowed, since they are unfavorable complications rel-
evant to the predisposition of the pregnant woman to
the incidence and outcomes of PE regarding the use of
the drug for PCOS [11, 13, 19]. Outcomes: the reduc-
tion of PE with therapeutic physical exercises and the
use of metformin hydrochloride by the obstetrician in
perinatal outcomes. With this information, the idea of
enabling a better conception of the possible support
between the two treatments, therapeutic exercises
and subsequent use of metformin, was hypothesized.
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Information sources and data collection
strategies

The PubMed / MEDLINE, Web of Science, Scopus,
LILACS and Cochrane databases were used. The
Lilacs Virtual Health Library (DeCS) Health Science
Descriptors were used to obtain the keywords. The
descriptors Physical Therapy Modalities, Pregnancy,
Metformin and Hypertension, Pregnancy-Induced, as-
sociated with the Boolean operators “AND” and “OR”,
were selected in order to obtain articles more adherent
to the proposed theme.

From the initial selection of publications added to
the chosen bases and the proposed criteria, a number
of references were obtained after removing duplicates
from 1,622 studies. A referential selection process for
systematic reviews was applied, adopting the following
steps: identification through the aforementioned re-
search sites; screening by titles and abstracts; eligibility
on the population; methods, relevance of the project;
association data between therapies applied during preg-
nancy and PE incidence; therapeutics with the respec-
tive follow-ups during pregnancy and, subsequently, the
inclusion of studies, with further details in the Figure 1.

Identification of studies in electronic databases

v

Pregnancy-Induced .

Search for keywords: “Physical Therapy Modalities” AND “Pregnancy” AND “ Metformin” AND “Hypertension,
Pregnancy-Induced . “Physical Therapy Modalities” OR “Pregnancy ” OR “ Metformin “ OR “Hypertension,

Identification
A

Database search: total of identified references (2039)

PubMed/MEDLINE (n= 916) Web of Science (n= 297) Scopus (n= 181) LILACS (n= 508) Cochrane (n= 137)

A 4

Duplicate references (n= 417)

References after removing duplicates

| Exclusion through verification and analysis of

comprehensive titles and abstracts (n= 1573)

Exclusion through verification and analysis of
comprehensive titles and abstracts (n= 1573)

- Different population from the pre-established
protocol (n= 6)

- Few details in the method section (n= 8)

- Irrelevant study design (n= 5)
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- Association data have not been well
elucidated between therapies and reduced
incidence of PE (n= 6)

- Publications with no information to assess
risk or reduction factors (n= 3)

- Short treatment follow-up (n= 4)

Research included in the qualitative synthesis
analysis

Figure 1 - Flowchart of the selection process activities through the bibliographic search diagram adapted from the PRISMA checklist.
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Selection of studies

Two authors extracted the most relevant data ob-
taining researches on the respective sites. The prefer-
ence was given to topics related to exercise therapies
and the use of metformin in pregnancy. Subsequently,
the analysis was carried out independently and in case
of disagreement, the three authors reviewed the priori-
ties pre-established in the initial protocol. It is worth
mentioning that any information not well clarified or
due to lack of data on the characteristics in clinical trials
or other studies, the authors of the journals would be
contacted for further clarification.

Data extraction
Data were collected, such as author and year of pub-

lication, country of data collection, type of study, dos-
ages and number of participants. After collecting data

and findings from different studies, the objective was
organizing them (Table 1).

Inclusion criteria: the research could only be in hu-
mans. In animals when the goal was to understand the
hemodynamic vascular behavior or pharmacokinetic
and pharmacodynamics action of metformin. In the
analysis of the studies, the sample size was verified and
research with the greatest impact was prioritized. It is
worth mentioning that in the clinical trials researches,
the interventions segment time were observed; not less
than three months of follow-up for metformin; and not
less than one month for therapeutic physical exercises.
The drug should be during pregnancy and physical ex-
ercises during it and also studies after pregnancy with
the focus of analysis on autonomic control and PE. In
observational research that addressed the effects of
therapeutic exercises for PE and the use of metformin
in pregnancy that obtained results on the reduction or
not of PE.

Table 1 - Characteristics of selected clinical trial studies with the use of metformin in pregnancy and adaptation of the

Cochrane Handbook bias checking tool

Author and year Type of . Dosage Risk of bias
of publication  study  ropulationandsample o4 /o method  Segment (ST level

217 pregnant women,

Tertti et al. [11] aged = 18 years 500 mg/d to 6to7 .

(2013) RCT Metformin (n = 110) 1,000 mg/d months Finland Low
Insulin (n = 107)
751 pregnant women, aged e el

Rowan et al. [12] between 18 and 45 years 4105

(2008) RCT " Metformin (n = 363) 2,500 mg/d months e Low
Insulin (n = 370)
450 pregnant women,

Sgn elaki et al. RCT aged = 18 years 500tgwg/ d 5t06 USA and United LG

[ 5]g(2016) Metformin (n = 202) 3,000 ma/d months Kingdom
Placebo (n = 198) U mg
449 pregnant women,

Chiswick et al. agedng16 years 500 mg/d 5106 : :

4218 5) RCT Metformin (n = 226) ) 50(t)Om " TS United Kingdom Low
Placebo (n = 223) ’ g
40 pregnant women,

Vanky et al. [41] aged between 18 and 40 years 4105

(206’4) RCT  \etformin n=18) 1,700 mg/d months Norway Moderate
Placebo (n = 22)
273 pregnant women,

Vanky et al. [42] aged between 18 and 42 years 5106

(201y0) RCT  \etformin n = 135) 2,000 mg/d onthe Norway Low
Placebo (n = 138)
57 pregnant women,

Hameed et al. [43] aged = 18 years 2103

(2011) RCT Metformin (n = 31) 2,500 mg/d months Egypt Moderate
Control group (n = 26)

] Pregnant women

Niromanesh ’
aged = 18 years 500 mg/d to 4105

?;g#z[;‘[” it Metformin (n = 80) 2,500 mg/d months e R

Control group (n = 80)

Note: RCT — Randomized Clinical Trial; USA — United States of America.
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Exclusion criteria: non-relevant scientific articles
that addressed other disorders and conditions that
were notaimed at cardiovascular changes, populations
that were not related to pregnancy, studies that had no
primary or secondary relationship with PE. Physical
therapies unrelated to physical exercise during preg
nancy and studies with the use of drugs other than a
comparative method with metformin hydrochloride.

Association measures used

This systematic review considered studies with anal-
ysis of proportions using the Chi-square and Fischer's
exact tests for the reduction of PE. Probability measures
through relative risk (RR) and odds ratio (OR) were also
evaluated in the studies. When possible, the p value
was assessed in the analyzes and confidence intervals.

Assessment of the risk of bias in individual studies

Both authors (IBN and R.F), in assessing the risk
of bias in clinical trial studies, followed the guidelines
of the Cochrane handbook for systematic reviews of
interventions (version 5.1.0) [25]. With an adaptation
of the Cochrane Handbook bias checking tool, the re-
searchers evaluated and considered the results as fol-
lows: the level of bias corresponding to the domain (1)
(selection) Generation of the random sequence, (2) (se-
lection) Concealment of allocation, (3) (performance)
Blinding of participants and professionals, (4) (detec-
tion) Blinding of evaluators of outcome, (5) (attrition)
Incomplete outcomes, (6) (report) Selective outcome
report, (7) (other biases) other sources of bias. Thus,
it considered a low risk of bias survey when the study
reached six or more of the domains categorized as low
risk corresponding to The Cochrane Collaboration’s
tool for assessing risk of bias in randomized clinical
trials; moderate, when the study reached five low risk
domains; high, when the study reached at most three
to four domains with low risk of bias; very high, when
the study reached at most three low risk domains of
the tool. Studies classified as low or moderate risk of
bias were considered in this research. In case of dis-
agreement between two surveys, a third reviewer (M.M.
N.) performed the review and the choice was made by
consensus among the three authors.

The authors, after using the adapted tool, performed
anew check analyzing the external and internal validity,

measurement bias factors, selection, confusion and
power of the study in discussion and if data collection
and analysis were conducted with exclusion and inclu-
sion with a defined population with no tendentiousness.
Neutrality was observed in the choice criteria, the char-
acteristics of the populations and the strategies used. We
tried to identify the confounding effects on the results,
the therapeutic methods used to prevent the incidence
of PE, gestational ages (GA) of pregnant women entering
scientific researches, design and a comparison of the
clinical characteristics of patients included in each study:.
Regarding the use of metformin or physical exercise
therapies, the segment time was observed in the studies
and / or the period in which interventions were devel-
oped in pregnant women. Consecutively, a comparative
dynamic has been established between previous and
more recent studies with greater impacts on the use of
metformin in pregnancy and, concomitantly, therapies
with physical exercises already developed to prevent
PE and recommended practices of physical exercises
in prenatal care.

Analysis and verification of results on risk ratio (RR)
and odds ratio (OR) with physiotherapy and obstetric
therapies with the use of oral antidiabetic metformin
to confront in the discussion.

In other types of studies, such as, prospective, ret-
rospective cohort, case control and cross-sections, the
bias was assessed by the scale adapted from Downs
and Black [26]. Guidance on preventive methods for
gestational hypertension and PE was observed. In this
way, the same research properties were maintained,
evaluating the particularities, reliability, data validity
and quality. For all studies, the absolute and relative
values or the p-value of the chi-square test were ana-
lyzed in a comparison between the selected studies. The
p-value was evaluated for the odds ratio (OR), relative
risk, absolute risk reduction (ARR). The maximum score
regarding the methodological characteristics in the co-
hort studies was 22 points and similarly for the case-
control studies. For cross-sectional studies, maximum
of 12 points. Subsequently, a keyword citation analysis
was performed. The 20 studies were then submitted to
bibliometric analysis of descriptors. The objective was
to evaluate the present in the selected articles. Thus,
the analysis of the keywords allowed a retrospective
assessment of the quality of the selection process of
the articles used in this systematic review, as shown
in Figure 2.
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Figure 2 - Interaction analysis of the most relevant keywords.
Themes evaluated for the development of the
discussion

- Physiological changes in pregnancy and prophy-
lactic predictors of preeclampsia

- Obstetric therapies with the oral antidiabetic
metformin hydrochloride

- Therapies with physical exercise and perfor-
mance of the physiotherapist during pregnancy

Results and discussion

The scientific studies that participated in this sys-
tematic review were found between the years 2000
and 2017. Through the selection of the database, 2039
articles were identified on the topic of interest. After re-
moving 417 duplicate articles, 1622 articles in English,
Portuguese, Spanish and German were obtained for the
analysis. In sequence, a check of the most comprehen-
sive titles and abstracts, 1537 articles were eliminated,
resulting in 49 articles in the first stage of the study
and eligible for the second stage of systematic review.
Of the 49 studies analyzed in full, 32 were excluded for
the following reasons: six studies presented a differ-
ent population from the protocol pre-established in the
current research; eight studies with few details in the
method section; five studies with irrelevant study de-
sign; six studies whose association data were not shown
between therapies and reduction in the incidence of
PE, three studies with no information to assess risk re-
duction or non-risk factors and four studies with short
treatment follow-up.

In the present research, 17 studies showed a
greater correlation with the selection criteria and
objectives of this investigation, nine (52.94%) were
from clinical trials with the use of metformin during
pregnancy, showing results related to the reduction of
the incidence of PE using the drug with different dos-
ages and treatment period (Table 1); four (23,52%)
were studies of clinical trials using exercise therapies
during pregnancy and results related to SHG and PE
(Table 2); three prospective cohorts (17.64%) related
to physical exercise and hypertensive outcomes in
pregnancy and one (5.88%) case control on thera-
peutic exercises during pregnancy and the outcomes
on PE risks (Table 3).

Table 2 - Characteristics of selected clinical trial studies with the use of physical exercise therapies during pregnancy and

adaptation of the Cochrane Handbook bias checking tool

Risk of
Author and year Type of - Dosage p
of publication study Population and sample e o Segment Country I?elvagl
80 pregnant women aged
between 23-32 years . .
Barakat et al. [22] ; Exercise program in !
(2011) RCT I(rrl]te=rv2r(1)t)|on group sedentary pregnant women 7 months Spain Low
Control group (n = 40)
116 pregnant women
Kasawara et al. > 18 years old . .
Egg% 3 RCT Intervention group Physical ev>\<’2recklse once a n‘: otr?tr?s Brazil Moderate
(n = 58)

Control group (n = 58)

(to be continued)
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Cs)

(conclusion)

3 months
16 pregnant women . ;
N 3 _ Programs (15 min) during
|(32|\63(|)r§;k etal.[49] CcT I1n8ervent|on 0roup ("= serformed at a certain heart  pregnancy USA Moderate
_ rate (HR: 140 b.min""). 12 weeks after
Control group (n = 6) delivery
Adequacy of aerobic
Hartman et al. [58] CT 32 pregnant women exercise in liaui 3t0 4 .
quid Switzerland  Moderate
(2001) aged = 18 years snvironment months
Domingues et al R HEITECT TR Proposal for different
[61] Y ' RCT Intervention group TR 3 months and Brazil LG
(2015) (n=213) e postpartum

Control group (n = 426)

Note: RCT - Randomized Clinical Trial; PE - preeclampsia; HR - heart rate; b.min' - beats per minute.

Table 3 - Characteristics of selected cohort and case-control studies with physical exercises during pregnancy with a Downs
and Black scale score / maximum score and relative frequency

Study and . . . Escore
Type of Population and Therapeutic exercise
year of Segment Country Downs Black
publication study sample and / or method /RF (%)
Prevedel et al. q 60 pregnant women
[46] Pr%%%%crttlve Study group (n = 22) Hydrrgtr;grrrallpy 4 to 5 months Spain RF1-17/3272
(2003) Control group (n = 19) prog T
Sorensen et al. Case Qualitative and 17/22
[50] i 386 pregnant women quantitative data on your  First 5 months Brazil RF: 77 27
(2003) usual walking pace o
imati Collection
'\g% nus et al. Prospective  Data set of 59,573 acggmnatl?g o; Ps?cal between 14- Norwa 18/22
{20 8 cohort  pregnant women g 10 phy 22 weeks of y RF: 81.81
) activity gestation
Estimation of Submitted to
Scholten et al. ] 44 pregnant women autonomic control the exercise
{6011 Pro:t?]%ctlve Study group (n = 24) from PE. program Netherlands RF1'4£263
2014) y Control group (n = 20) Physical activity 6-12 months SR
program postpartum

Note: PE - preeclampsia; n - number of patients; RF - relative frequency.

Bias assessment results in included studies

Of the 17 studies included in the selection process,
13 studies of clinical trials were within the standards, in
other words, with the reduced standards of bias using
the manual guidelines for systematic reviews of inter-
ventions. Of the studies with evaluated clinical practices,
seven (53%) studies had alow risk of bias and six stud-
ies (46%) had a moderate risk of bias.

Regarding other types of studies, only four of them
were within the pre-established standards of the pro-
tocol; three prospective cohort studies and one case-
control study. The absolute and relative values were
observed in the Downs and Black scale. The absolute
and relative numbers found were at least 63.63% and
atmost 81.81%, indicating an average score of 73.85%,
with further details in Table 3.

Physiological changes in pregnancy and
prophylactic predictors of preeclampsia

In the gestational period, significant changes in such
a short time require a specialized professional under-
standing due to the various physiological and endocrine
adjustments aimed at an ideal environment for the fetus,
with a sequence of events not fully elucidated. Among
others, the expressiveness related to changes pertinent
to the circulatory system, as well as the body weight on
the lumbar region, the pressures on the pelvic floor and
the most intense nervous compressions in the third
trimester of pregnancy [27].

The fertilized egg needs to adapt to the internal en-
vironment and the pregnant woman's body becomes
altered due to the repercussions of this phenomenon.
Consequently, local and systemic changes occur [28].In
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this way, the woman presents her own conditions dur-
ing her pregnancy with a series of changes in function-
ing and in body shapes. Therefore, the gestation period
has circumstances that cannot be classified as normal
from a physiological point of view, nor abnormal under
the clinical aspect, but must be considered as a special
clinical condition [29].

The benefits of multidisciplinary programs during
pregnancy aim to provide pregnant women with a prog-
nosis of well-being and a physical and psychological bal-
ance during and after labor [30]. One of the main causes
of maternal-fetal outcomes of morbidity and mortality is
PE [31]. Although there is a hypothesis that rest would
be the most suitable practice for pregnant women with
a propensity to hypertension, there is not enough evi-
dence in the bibliography to recommend such conduct
[32]. Establishing baselines and specified treatments for
PE prevention has become a demand to be overcome,
since there is no single biomarker that can be clinically
useful for predicting recurrent PE [33].

Dynamic or static exercise applied to a risk group
containing obese pregnant women seems to require
further knowledge, of a greater essence to adaptations,
mainly on the understanding between muscle contrac-
tion and cardiovascular response. A study shows that
vascular and cardiac changes are referring to physiologi-
cal behavior related to training intensity or technique
applied during pregnancy [32]. In another study, direct
and indirect predictors of myocardial oxygen consump-
tion were verified, which can be parameters for car-
diovascular risks during strength and aerobic exercise
according to intensity parameters [34].

In addition to the intervention regarding changes
in the pregnant woman's lifestyle, innovative therapies
should be developed with the purpose of delineating
and reducing risk factors before conception [32]. Thus,
specific therapies should be analyzed with the same pa-
rameters and particularities of the variables that influ-
ence cardiovascular dysfunctions during the gestational
period, especially in overweight pregnant women, with
more frequent monitoring during prenatal care and a
follow up of fetal growth with ultrasound beside the
hospital interdisciplinary team [32, 35]. Therefore, the
path to a better interpretation of PE and its prevention
seems to be in an understanding of the possible changes
and their limits.

Aswell as the scope of the factors that are associated
with the growth of the uterus and subsequent risks from
the modified lipid metabolism, since factors are strongly
associated with the occurrence of PE [36].

Currently, different clinical presentations and ge-
netic imperfections have become challenging in face
of the diagnosis during pregnancy. In this scenario, it is
worth noting the little understanding of complications
in pregnant women of a genetic and intracellular nature,
such as, for example, mitochondrial diseases. On the
subject, a recent study pointed out that mitochondria
dysfunctions at the placental level suggest the patho-
genesis of PE [37]. However, physical exercise regulates
placental mitochondria and concomitantly increases
its biogenesis at the muscular level [38]. Nevertheless,
other proposals with better quality of life can be de-
veloped, since the expressive blood pressure level and
the cardiac output value can be reduced with exercise.

While some researchers point out in the bibliog-
raphy the direction for different treatments, others
suggest the urgent need for randomized clinical trials
to identify whether therapies with kinesiotherapy ac-
tivities programs and / or antihypertensive medication
may or may not be specifically prophylactic to unfavor-
able perinatal outcomes and reduction of high rates of
maternal and fetal morbidity and mortality [31, 33, 36].

Obstetric therapies with oral antidiabetic
metformin hydrochlorides

Current obstetric studies with the administration of
oral antidiabetics have shown a reduction in PE through
its action on the receptors corresponding to the solu-
ble vascular endothelial growth factor-1 and soluble
endogline, favoring improvements in endothelial and
antigenic disorders [15, 39]. Authors of a meta-analysis
carried out in 2017 identified, in clinical studies, that
metformin suggests a greater attenuation of the soluble
FMS-like tyrosine kinase-1 (sFlt-1) angiogenic factorse
endogline acting on the receptors responsible for the
soluble vascular endothelial growth factor-1 and soluble
endogline, conceiving improvements in vascular dys-
functions [15].

A strong impact study pointed out metformin hydro-
chloride with dosages of up to 3000 mg/d, in a follow-
up of 12 to 18 weeks of administration as a supporting
alternative for reducing PE, since the drug acts with an
insulin-sensitizing agent pointing out the reason reduced
chances for PE (OR =0.24;95% CI 0.10-0.61) (p <0.01)
[34]. In contrast, another study of clinical practices in
non-diabetic pregnant women over a period of 15 to
16 weeks using metformin with dosages of 2500 mg/d
until childbirth showed results in agreement with the
EMPOWaR judgment on the lack of efficacy of metformin
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hydrochloride in reducing the incidence of PE (OR = 2.39;
95% C1 0.61-9.36) (p = 0.21) (p> 0.01) [40].

A study in pregnant women with PCOS with an entry
period between 5 to 12 weeks of gestation and admin-
istration of 1700 mg/d did not show any difference re-
garding the reduction in the incidence of PE. Similarly,
another study with the same treatment follow-up with
2000 mg/d dosage did not find any difference between
the intervention group and the placebo in preventing
PE [41, 42]. After these results in a publication in the
following year, other authors with a dosage of 1000
mg/d increased to 2500 mg/d according to the mother's
gestational body mass index (BMI), did not reduce the
PE values (p=0.58) (p>0.01) [43].

In pregnant women diagnosed with GDM the results
regarding absolute and relative numbers showed more
significant results with the use of metformin. In a study
with pregnant women between 20 and 33 weeks of
pregnancy they started treatment with a dose of 500
mg and according to the increase in GI they reached
2500 mg/d, the numbers were 5.5% in the metformin
group versus 7% in pregnant women who administered
insulin [12]. In a study with pregnant women between
20 and 33 weeks of pregnancy they started treatment
with a dose of 500 mg and according to the increase in
GI they reached 2500 mg/d, the values were 5.5% in
the metformin group versus 7% in pregnant women
who administered insulin. In 2012, researchers with
an initial dosage of 500 mg/d after three days with
an increase of 1000 mg/d until the end of pregnancy,
pointed to a PE incidence 0f 4.6% in 110 pregnant inter-
ventions versus 9.4% of 107 control pregnant women
[11]. Another study with 80 pregnant women in each
group, metformin and insulin, with 500 mg twice daily
and after two weeks thereafter increased to 1000 mg/d
and subsequently 2,500 mg /d until reaching the appro-
priate level of mothers' glycemic patterns. The resulting
values were 6.3% metformin versus 8.7% insulin in the
incidence of PE [44].

There is a need for a more careful analysis of the
dosages of the drug to be applied, since during preg-
nancy the renal clearance becomes higher and can sub-
sequently be eliminated during the gestational period
reducing the functionality of the drug [45]. Another
issue is the side effects and, due to the impairments
after obtaining PE, the future mother must be treated
before pregnancy, with the purpose of preserving her
from possible pharmacological reactions. [33].

Therapies with physical exercise and
performance of the physiotherapist during
pregnancy

Therapeutic physical exercise has parameters of
preferential quality in numerous treatments, however
hydrotherapeutic activity has not demonstrated sig-
nificant effects in pregnant women who had practiced
it during 20 weeks of gestation. In the intervention
and control groups, hydrotherapy favored adequate
maternal metabolic and cardiovascular adaptation to
pregnancy [46]. Among other benefits, physical exercise
increases the body's consumption of glucose causing
negative regulation of the genes encoded in the MO25
protein and positive regulation of the AMPK encoding
genes that activate the transducer of regulatory protein
CREB 2 (TORC2) which has the function of controlling
protein activities and inhibiting liver conversions of
“aglicanos” compounds (pyruvate), reducing gluco-
neogenesis [47].

However, there is a contradictory idea regarding the
results of physical exercises in pregnancy. A moderate
program with exercise therapy in the first, second and
third semester improves maternal perception of health
status [22]. Researchers compared group of pregnant
women who practiced exercise with sedentary ones. At
25 and 36 weeks of gestation and at 12 weeks postpar-
tum, both groups were assessed through an ergometer
cycle. Exercise practitioners reached higher loads for
the same heart rate. Cardiorespiratory responses are
better for a physically active woman and are maintained
during pregnancy [48].

On the complications of hypertension, in a study
with 116 pregnant women, 58 performed physical ex-
ercise with an exercise bike supervised by a specific pro-
fessional, once a week, for 30 minutes, with controlled
intensity (heart rate 20% above resting values). There
were no differences between groups regarding mater-
nal results related to PE (OR = 0.86; 95% CI1 0.32-2.12)
(p> 0.01) [49]. Another study, in which there was a dy-
namic with therapeutic exercises, showed an impact by
reducing risk factors with a drop in heart rate before,
during and after exercise. [31]. Programs developed
by professionals with specific training in the areas of
Physiotherapy stand out. Exercises monitored with
walking, women who exercise and practice hydrother-
apy showed improvements in the blood circulation of
pregnant women and changes in their lifestyles [31, 50].

Page 10 of 15

Fisioter Mov. 2020;33:€003341



Physical exercise and metformin in the prevention of pre-eclampsia

The objective of physical therapy interventions is to
reduce blood pressure levels before the pregnancy peri-
od, since aerobic exercise is contraindicated in pregnant
women who have changes in blood pressure levels [51].

In the study of Souza et al. [52], the authors empha-
size the idea that the physiotherapist is responsible for
guiding changes in the pregnant woman's life habits in
order to reduce risks. Researchers in 2016 identified
that pregnant women who participated in any physical
activity at the beginning of the first trimester of preg-
nancy achieved a reduction of up to 35% on the risk of
acquiring hypertensive disease, or even with a favorable
prognosis and greater benefits when practiced in the
year prior to pregnancy [53].

However, other proposals with better quality of life
can be developed, since particularities and / or speci-
ficities about blood pressure levels, certain effects and
their contraindications already seem to be explicit in
scientific bibliography. Among several, the decrease in
the expressive pressure level and the value of cardiac
output with low intensity exercise due to the drop in
heart rate (HR). A study, published in 2017, showed
from the IV Brazilian Guidelines on Hypertension that
the heart rate should be between 60% and 80% of the
maximum or the maximum oxygen consumption be-
tween 50% and 70%, reducing blood pressure levels
[54]. Another study confirmed physical exercise therapy
as a fundamental quality of treatment and, if necessary,
the use of drugs to avoid unfavorable blood pressure
changes [55].

Different types of exercises can be used and adapted
for prenatal care [30]. A Research has concluded that
inactive women should be encouraged to start prenatal
exercise programs involving aerobic and muscle condi-
tioning. The guidelines on aerobic exercise in pregnancy
should be carried out regularly (minimum 2 days per
week), and the duration of exercise can be gradually
and progressively increased from 15 to approximately
30 minutes per day throughout the second trimester
and, concomitantly, the intensity of the exercise should
be prescribed and monitored using target heart rate
zones modified and combined with the method on as-
sessment of perceived exertion (RPE), being that any
external work performed, will not cause changes due
to pregnancy and / or increased gestational age [28].

Although there is an idea of rest to prevent PE,
authors of a case-control research found that women
who engaged in some regular physical activity during
pregnancy compared with inactive women indicated re-
duced odds ratio for PE (OR =0, 65; 95% C10.43-0.99)

(p <0.01) [50]. Physical exercise has a strong associa-
tion with the reduction of GDM by decreasing insulin
resistance, which is related to hypertensive disorders
in pregnancy [56].

Yeo etal. [57] in arandomized clinical trial compar-
ing walking exercises with stretching, found that regular
stretching exercises increased the level of transferrin,
that is, an endogenous antioxidant marker in women
atrisk for PE.

As for aquatic exercises, hydrostatic pressure stimu-
lates specific receptors by adjusting hormonal and neu-
ral reflexes, stimulating natriuresis and diuresis, con-
trolling systolic and diastolic pressures [58]. Scholars
in a comparison between pregnant women at rest
and when performing exercises in water and on land
identified that immersion did not change systolic and
diastolic pressure in both environments. However, the
study showed a reduction in blood pressure levels when
pregnant women were submitted to water exercise in
comparison to activities on land [58]. Authors in a pro-
spective cohort estimated the risk of PE according to
the frequency of physical activity. The study verified the
results of other case-control surveys that suggested rec-
reational physical activity to prevent PE and, according
to the results, they concluded that recreational exercises
may be more limited and only in non-obese pregnant
women [59]. Another program after pregnancy showed
greater control of the cardiovascular system in women
with PE [60].

Therefore, the specific therapeutic activities to be
developed for the prophylaxis of gestational hyperten-
sive syndromes (GHS) do not seem to be elucidated
in the scientific literature, although some movements
against contraindications are already known, such as
the supine posture after the fourth month, the perfor-
mance of valsalva maneuvers during resisted exercise
and ballistic movements should be avoided [28]. Thus,
a better interdisciplinarity between physiotherapists,
physical educators and doctors is necessary in order to
develop therapeutic exercises that allow the stability of
the HR in each stage of its dynamics and the analysis
of its variability. In such situation, that is, during preg-
nancy, presenting itself contingently during the changes
and complications of the gestational period [55].

Recent year research presents alternatives with
physical therapies during pregnancy, however, with
little targeting to the hypertensive problems of preg-
nant women [61]. There are alternatives for greater
knowledge on this topic; hypertensive control param-
eters are already evident in sports science to assess
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the autonomic management of CF, both at rest and in
moderate intensity exercises [62]. Therefore, this indi-
cator shows consistency, efficacy and must be weighed
according to the changes and eventualities of pregnancy,
while a noticeable absence of a more sophisticated bio-
marker, protocols and technological means still prevails
in order to better understand the prevention of PE.

The current study presented some limitations, such
as the reduced number of interventional researches
with the use of physiotherapy techniques in the pre-
vention of GHS, as well as the reduced number of stud-
ies that recorded the behavior of blood pressure (BP)
in a sequential manner during gestational ages (GA).
Another limiting factor was the restricted approach with
treatment modalities in order to reduce the occurrence
of PE. Likewise, there were few analyzes and / or follow-
up after the second trimester on the outcomes related to
the pressure levels of pregnant mothers who performed
physiotherapy preventions. Therefore, we could have
better parameters on the possible implementation or
suggestions for new therapies and future prognosis. The
strength of this research was the number of obstetric
studies, their concerns and interventions with metfor-
min hydrochloride. The laboratory, observational and
review studies on predictors of PE and its complica-
tions showed similarity that added to the enrichment
of the present research. Another positive factor was
the recognition by obstetricians and the possibility of
comparative analysis regarding statistical results on PE.
In this context, the need for a specialized professional to
better understand the reductions on occurrence of PE
and to assist researchers for new contemporary studies
aimed at hypertensive diseases during pregnancy was
better understood.

Conclusion

There is a need for adapted techniques and new pro-
tocols according to the contingencies and complications
of pregnancy. During pregnancy, it is suggested a greater
interdisciplinarity of knowledge among professionals
and that the therapy receives adjustments against the
metabolic alterations of the reproductive system. In
order to prevent preeclampsia, the study suggests a
program of individual exercises that include greater
assistance, verification and / or comprehension of pos-
sible changes and their limits during pregnancy. As well

as, the adjuvant use of metformin of 1000 mg/d in the
initial phase, with the purpose of maintaining the effects
of the drug due to renal clearance during pregnancy,
until reaching a maximum of 1500 mg/d, to avoid side
effects of the drug.
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