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Resumo

Introdugdo: A obesidade apresenta-se como um dos maiores desafios de saude publica do
século XXI. Face a isto, diversos tratamentos surgiram, entre os quais se destacam as varias
modalidades de cirurgia baridtrica. Com o aumento da prevaléncia desta epidemia nas mulheres
em idade reprodutiva, torna-se cada vez mais frequente o cenario de uma gravidez apds estes
procedimentos cirdrgicos, acarretando novos desafios quanto a vigilancia da gravidez. Apesar
de ser o tratamento mais eficaz para a obesidade moderada e grave, estando demonstrado um

impacto benéfico da perda ponderal preconcecional, este nem sempre é bem sucedido.

Objetivos: Este estudo teve como objetivo avaliar a influéncia do indice de Massa Corporal (IMC)

preconcecdo nos desfechos perinatais, de gravidas submetidas a cirurgia bariatria prévia.

Métodos: Gravidas (n=69) previamente submetidas a cirurgia bariatrica foram divididas em dois
grupos com base no IMC preconceg¢do (IMC PC < 30 e IMC PC = 30) para comparagdo dos

desfechos maternofetais.

Resultados: O IMC pré-operatério das mulheres com IMC PC < 30 kg/m? foi significativamente
inferior quando comparado com mulheres com IMC PC > 30 kg/m? (43,06 + 4,99 kg/m? vs. 49,70
+6,42 kg/m?; p = 0,001). A percentagem de perda excessiva de IMC foi significativamente maior
no grupo de IMC PC < 30 kg/m?, quando comparada com as mulheres com IMC PC > 30 kg/m?
(93,60 + 12,22 vs. 61,92 + 30,36; p = 0,001). O IMC na admissdo antes do parto era ainda
significativamente inferior nas mulheres com IMC PC < 30 kg/m?, quando comparado com as
mulheres com IMC PC > 30 kg/m? (31,60 + 2,02 vs. 39,18 + 5,33 kg/m?%;, p = 0,001). As mulheres
com IMC PC < 30 kg/m? tiveram um aumento de peso gestacional (GWG) significativamente
maior quando comparado com as mulheres com IMC PC > 30 kg/m? (15,25 + 6,89 vs. 9,71 + 7,54;
p = 0,003). A percentagem de complicagdes neonatais foi significativamente menor em recém-
nascidos de mulheres com IMC PC < 30 kg/m? quando comparada com as de mulheres gravidas

com IMC PC > 30 kg/m? (2,90% vs. 39,10%; p = 0,008).

Conclusao: Concluindo, apds a cirurgia bariatrica, as mulheres com obesidade persistente
experimentam uma morbilidade mais elevada no recém-nascido. Os beneficios da perda de peso
apds a cirurgia bariatrica sobre os desfechos adversos da gravidez associados a obesidade

podem ser otimizados se as mulheres forem capazes de reverter a condicdo de obesidade.

Palavras-chave: Gravidez; Cirurgia Baridtrica; Obesidade; Desfechos maternofetais e perinatais



Abstract

Background: Obesity is one of the greatest public health challenges of the 21st century.
Considering this, several treatments have emerged, among which the various modalities of
bariatric surgery stand out. With the increasing prevalence of this epidemic in women of
reproductive age, the scenario of a pregnancy after these surgical procedures is becoming more
and more frequent, bringing new challenges regarding pregnancy monitoring. Although this is
the most effective treatment for obesity, and a beneficial impact of preconception weight loss

has been demonstrated, it is not always successful.

Objectives: This study aim was to evaluate the influence of preconception Body Mass Index

(BMI) on perinatal outcomes, of pregnant women who underwent previous bariatric surgery.

Methods: Pregnant women (n=69) previously undergoing bariatric surgery were divided into
two groups based on BMI preconception (BMI PC < 30 kg/m? and BMI PC > 30 kg/m?) for

comparison of maternal-fetal outcomes.

Results: Preoperative BMI of women with PC BMI < 30 kg/m? was significantly lower when
compared to women with PC BMI > 30 kg/m? (43.06 + 4.99 kg/m? vs. 49.70 + 6.42 kg/m?; p =
0.001). The percentage of excess BMI loss was significantly higher in the group of PC BMI < 30
kg/m?, when compared to women with PC BMI > 30 kg/m? (93.60 + 12.22 vs. 61.92 + 30.36; p =
0.001). BMI at admission before delivery was still significantly lower in women with PC BMI < 30
kg/m? when compared to women with PC BMI > 30 kg/m? (31.60 + 2.02 vs. 39.18 + 5.33 kg/m?;
p = 0.001). Women with PC BMI < 30 kg/m? had significantly higher gestational weight gain
(GWG) when compared to women with PC BMI > 30 kg/m? (15.25 + 6.89 vs. 9.71 + 7.54; p =
0.003). The percentage of neonatal complications was significantly lower in newborns from
women with PC BMI < 30 kg/m? when compared to those of pregnant women with PC BMI > 30

kg/m? (2.90% vs 39.10%; p = 0.008).

Conclusion: In conclusion, after BS, women with persistent obesity experience higher newborn
morbidity. The benefits of weight loss after BS on adverse pregnancy outcomes associated with

obesity can be optimized if women are able to reverse the obesity condition.

Keywords: Pregnancy; Bariatric Surgery; Obesity; Perinatal and maternofetal outcomes



List of Abbreviations

ACOG — American College of Obstetricians and Gynecologists
AGB — Adjustable Gastric Band

ASA — Acetylsalicylic Acid

BMI — Body Mass Index

BP — Blood Pressure

BS — Bariatric Surgery

CMIN — Centro Materno Infantil do Norte
CS — Cesarean Section

FGR — Fetal Growth Restriction

GDM - Gestational Diabetes Mellitus
GWG — Gestational Weight Gain

HT —Hypertension

NICU — Neonatal Intensive Care Unit

PIH — Pregnancy-Induced Hypertension
PB — Preterm Birth

PC BMI — Preconception Body Mass Index
RYGB — Roux-en-Y Gastric Bypass (RYGB)
SG — Vertical Sleeve Gastrectomy (SG)
SGA — Small for Gestational Age

T2D —Type 2 Diabetes

TPB — Threat of Preterm Birth

TWL- Total Weight Loss

WHO — World Health Organization
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Introduction

According to the World Health Organization (WHO), obesity is defined as an abnormal
or excessive accumulation of body fat, which extent may affect physical and/or mental health.
Obesity is considered a chronic disease, of multifactorial origin, and associated with several
comorbid diseases.>? Obesity severity can be classified, according to WHO, by the Body Mass
Index (BMI), calculated through the ratio between the weight in kilograms (kg) and the square
of the height in meters (m?).2 The obesity classification according to BMI is currently the measure
most used at a population level, being it considered at a BMI greater than or equal to 30 kg/m?
(BMI > 30 kg/m?). A direct correlation between higher BMI and the presence and co morbidities

has been shown.*

From an epidemiological point of view, obesity is currently one of the main global public
health problems, whose incidence and increasing prevalence has led the WHO to declare it as a
pandemic. Obesity is considered the major nutritional disorder in developed countries. In the
European region, 30 to 80% of the adult population is overweight and up to one third has
obesity. In Portugal, the prevalence of overweight and obesity has increased, with an estimated
prevalence of 39.4% for overweight people, and 14.2% for people with obesity.> In turn, from
an etiological point of view, it is thought that its origin may be multifactorial, with both genetic
and environmental factors contributing.® This predisposition seems to be associated to
endocrine dysregulation, changes in the intestinal microbiome, and changes in sleep/wake
cycles, among others. Ultimately, obesity results from a long-term imbalance between energy
intake and energy expenditure, with the individual chronically eating more than he or she

expends.

Obesity seems to act both as a risk factor and as a comorbidity in several known diseases,
such as Hypertension (HT) or Type 2 Diabetes (T2D), among others.” From a gynecological/
obstetric point of view, it is associated with a higher prevalence of sexual dysfunctions and,
specifically in women of reproductive age, with infertility due to ovarian dysfunction. Pregnant
women with obesity, experience an increased incidence of several disorders observed during
pregnancy such as Gestational Diabetes Mellitus (GDM), Pregnancy-Induced Hypertension (PIH)

or macrosomia.®*?

It should also be added that when compared to women with normal BMI,
maternal obesity is associated with a higher number of dystocia during labor and birth by
caesarean section (CS).1>'* Altogether, a higher BMI is associated with poor obstetric outcomes,

with the risk of several complications being influenced directly, or indirectly by it.



Given the above, several therapeutic approaches have been attempted, starting with non-
pharmacological therapy, escalating to pharmacological therapy or even surgical therapy as
appropriate. Non-pharmacological treatment consists in lifestyle interventions and behavioral
modifications, such as changes in the quality and quantity of food intake, regular physical
exercise, and regularization of the sleep/wake cycles.’>® Patients who are offered bariatric
surgery (BS) must have a BMI equal to or greater than 40 kg/m? or a BMI greater than 35 kg/m?
in the presence of comorbidities, such as coronary heart disease, T2D, HT, and obstructive sleep
apnea syndrome, among others.’” BS presents itself as the most successful treatment for
obesity, given the extent and durability of its effects, even leading to the remission of comorbid
diseases, such as T2D.'®%2 |n fact, the use of bariatric surgeries has been growing worldwide,
with the techniques of Roux-en-Y Gastric Bypass (RYGB) and Vertical Sleeve Gastrectomy (SG)
standing out in current clinical practice. It is important to mention that it is currently estimated
that 80% of the patients are women, most of them in reproductive age.?*? This altogether with
increased prevalence of obesity in the reproductive age, and all the benefits previously

mentioned, the scenario of pregnancy after BS is becoming increasingly frequent.”’

Weight loss and improvement of the maternal metabolic profile has been demonstrated
to have a positive influence on perinatal outcomes associated with obesity, such as PIH, GDM,
or macrosomia. However, it is associated with an increased incidence of maternal anemia and
small for gestational age. Thus, despite its various benefits, new potential problems arise from
BS, mainly but not limited to the malabsorption of nutrients and complications inherent to

surgery itself.

It is also important to account that not all women who underwent BS lose sufficient
weight to achieve obesity remission, so all the above maternal and fetal morbidities associated
with obesity still prevail. In these women the risks associated with obesity are added to the risks
of BS, altogether, the surveillance of pregnancy in these women can be particularly

challenging.?®-3!



Aims of the study

This study aim was to characterize the pregnancies outcomes of women previously
submitted to BS based on preconception BMI (PC BMI). Thus, it targets to understand how PC
BMI in a pregnant woman who has previously undergone BS influences maternal and neonatal

outcomes.

It is plausible to hypothesize that women who underwent BS with persistent obesity
prior to the time of conception are still at a higher risk of adverse pregnancy outcomes. Our
hypothesis is that the combination of obesity status and risks of BS complications may be
important features to take into account during pregnancy surveillance. So, this study aim was to

evaluate the impact of PC BMI on pregnancy outcomes.

Material and Methods

Groups and Variables of the Study and Data Extraction

To fulfil this aim, a retrospective design study was carried out, in an obstetric and
neonatology tertiary center, Centro Materno Infantil do Norte (CMIN), evaluating pregnancies
of women who had previously undergone BS and had at least one delivery from 2018 until 2020
(three years). To carry out this study, the patient’s electronic medical records were reviewed.
Women were then allocated into two groups according to PC BMI. The first group including
women with PC BMI under 30 kg/m?, and the second group including women with PC BMI

greater or equal than 30 kg/m?.

Variables associated with maternal medical and surgical history, anthropometric data,
as well as variables related to the maternal and newborn outcomes of the pregnancy were
included. Exclusion criteria included twin pregnancies, pregnancies resulting from medically
assisted reproduction techniques, and pregnancies which delivery occurred at another

institutions.

The characteristics of pregnant women after BS that were analyzed included: age at the
time of BS (in years), type of BS procedure, preoperative body weight (in kg), the preoperative
BMI (in kg/m?), preoperative comorbid conditions including chronic HT, T2D, dyslipidemia and
obstructive sleep apnea, time since BS until conception (in months), percentage of total weight
loss (TWL) since BS until conception, percentage of excess BMI loss and compliance with vitamin

supplementation after BS.



Obstetric outcomes analyzed included: age at pregnancy (in years), smoking habits,
primiparity, chronic HT during pregnancy, use of acetylsalicylic acid (ASA) during pregnancy, and
obstetric complications during pregnancy, including gestational anemia, need for intravenous
iron treatment, GDM, fetal growth restriction (FGR), PIH, oligoamnios, threat of preterm birth

(TPB) and preterm birth (PB).

Perinatal outcomes analyzed included: gestational weight gain (in kg), BMI at admission
before delivery, gestational age at delivery (weeks), type of labor (induced or spontaneous),
need for emergency CS, type of delivery (eutocic, dystocic with vacuum suction, dystocic with
forceps, dystocic with CS), newborn weight (in g) and height (in cm), APGAR < 7 at 5 minutes,
neonatal morbidity and mortality, admission to neonatal intensive care unit (NICU), duration of

maternal hospitalization (in days after delivery) and complications during this period.

Statistical Analysis

The statistical analysis involved descriptive statistics (absolute and relative frequencies,
means and standard deviations) and inferential statistics. The chi-square test for independence,
Fisher's test, Student's t-test for independent samples, and Mann-Whitney test were used. The
significance level for rejecting the null hypothesis was set at (a) < .05. The Chi-Square
assumption that there should be no more than 20% of the cells with expected frequencies less
than 5 was analyzed. In situations where this assumption was not satisfied the Chi-square test
by Monte Carlo simulation was used. The normality of distribution was analyzed with the
Shapiro-Wilk test and the homogeneity of variances with Levene's test. When the homogeneity
of variances was not satisfied, Student's T test with Welch's correction was used. Statistical
analysis was performed with SPSS (Statistical Package for the Social Sciences) version 28.0 for

Windows.



Results

Subject data pertaining to pregnancies in women previously submitted to BS (n=69) who
had at least one delivery at a single tertiary center between January 2018 and December 2020
was retrieved. After applying the exclusion criteria, 12 pregnancies were excluded, 2 resulting
from medically assisted reproduction techniques, 1 twin pregnancy and 9 which deliveries
occurred at another institution, so 57 pregnancies data were considered eligible for inclusion in

the analysis.

Women previously submitted to BS had a PC BMI of 30.62 + 5.73 kg/m2 Women
preghancies were then allocated into two groups according to PC BMI, PC BMI < 30 kg/m? (n=34,
PC BMI 26.11 + 2.07 kg/m?) or PC BMI > 30 kg/m? (n=23, PC BMI 35.55 * 4,21 kg/m?) (Table 1).
There was no significant difference in women age neither at time of surgery (27.56 + 4.29 vs
27.17 £ 5.27 years, PC BMI < 30 kg/m? vs PC BMI > 30 kg/m?, p = 0.763), nor at PC (31.21 + 4.08
vs 32.52 +5.92 years, p = 0.324). There was also no significant difference between the groups in
time length since BS until conception (58.39 + 49.74 vs 50.85 * 46.42 months; p = 0.553). The
majority of women underwent a RYGB, with no significant difference in type of BS procedure
between the two groups (50.00% vs 56.50%, in PC BMI < 30 kg/m? vs PC BMI > 30 kg/m?% p >
0.05).

Preoperative body weight of women with PC BMI < 30 kg/m? was significantly lower
when compared to women with PC BMI > 30 kg/m? (118.03 + 15.47 kg vs. 131.29 + 18.33 kg; p
=0.006), along with a significantly lower preoperative BMI (43.06 + 4.99 kg/m? vs. 49.70 + 6.42
kg/m?; p = 0.001) (Table 1). Preoperative comorbidities profile also differed between the two
groups, with chronic HT being numerically less frequent in women with PC BMI < 30 kg/m?
(5.90% vs 17.40%, in PC BMI < 30 kg/m?2 vs PC BMI > 30 kg/m?), as well as T2D (2.90% vs 13.00%,
in PC BMI < 30 kg/m? vs PC BMI > 30 kg/m?), although the difference was not statiscally

significant.

After BS, the percentage of TWL until conception was significantly lower in women with
PC BMI < 30 kg/m?, when compared to women with PC BMI > 30 kg/m? (61.42 + 8.87 vs. 73.22
+ 11.73; p = 0.001). The BMI loss was significantly higher in the group of PC BMI < 30 kg/m?,
when compared to women with PC BMI > 30 kg/m? (93.60 + 12.22 vs. 61.92 + 30.36; p = 0.001).
The percentage of women after BS with persistent chronic HT prior to pregnancy was
numerically lower in women with PC BMI < 30 kg/m?when compared to women with PC BMI >

30 kg/m?, although the difference was not statistically significant (0% vs 13.00%, PC BMI < 30



kg/m? vs PC BMI > 30 kg/m?, p = 0.061). The occurrence of adverse obstetric outcomes, namely

GDM, FGR or oligoamnios, was not significantly different between the two study groups (Table

).

In contrast, significant differences in perinatal outcomes were observed. Despite BMI
at admission before delivery was still significantly lower in women with PC BMI < 30 kg/m? when
compared to women with PC BMI > 30 kg/m? (31.60 + 2.02 vs. 39.18 * 5.33 kg/m?; p = 0.001),
women with PC BMI < 30 kg/m? had significantly higher gestational weight gain (GWG) when
compared to women with PC BMI > 30 kg/m? (15.25 + 6.89 vs. 9.71 + 7.54; p = 0.003) (Table I1).
There were no significant differences in gestational age at delivery, type of labor or delivery

between the two groups.

In addition, although no significant differences were observed in newborn weight or
length, between the two groups, neonatal complications were observed in a significantly higher
proportion of newborns from women with PC BMI > 30 kg/m? when compared to those of
pregnant women with PC BMI < 30 kg/m? (39.10% vs 2.90%; p = 0.008). In both groups, there
was no stillbirths or neonatal deaths. The need for NICU admission was not significantly different
in newborn of pregnant women with PC BMI < 30 kg/m?, while in newborn of pregnant women

with PC BMI > 30kg/m? this value was 13.60%.

There was no significant difference in puerperium complications rate nor duration of
postpartum hospitalization between study groups. In particular, no significant differences were
observed in the percentage of anemia (14.70% vs 13.00%, in women with PC BMI < 30 kg/m? vs
PC BMI > 30 kg/m?) or in the duration of postpartum hospitalization (2.41 + 0.89 and 2.91 #
1.28%, in women with PC BMI < 30 kg/m? vs PC BMI > 30 kg/m?respectively) between the two

groups.



Discussion

In any pregnancy, prenatal care is a laborious and individualized process that requires
redoubled attention from the health professional on two lives under observation during a
complex phase of maternal physiology and fetal development. Therefore, given the fact that the
challenges associated with low-risk pregnancy are already considerable, high-risk pregnancies,

such as those included in this study, are even more challenging.

Since the establishment of the obesity pandemic that BS has been widely used for the
primary treatment of severe obesity. RYGB is one of the most frequently performed type of BS,
given the good balance between weight loss outcomes and safety 32, as observed in our study,
since 52.60% of the women enrolled had undergone this type of BS procedure. The effectiveness
of BS for obesity treatment can be sized using the percentage of excess BMI loss as a measure,
being that the closer the value is to 100, the greater the effectiveness of the surgery.3 In our
study, after BS, women with PC BMI < 30 kg/m? experienced a percentage of excess BMI of 93.60
+12.22%, a figure that was closer to 100% when compared to women with PC BMI > 30 kg/m?,
who had a percentage of excess BMI of 61.92 + 30.36%, which translates the greater
effectiveness of BS in the first group, as anticipated. Obesity is associated with increased risk for
several comorbid conditions, such as hypertension and T2D, conditions that can be improved or
undergo clinical remission after significant and sustained weight loss, as observed in the majority
of patients that undergo BS treatment. In our study, among pregnant women with previous

comorbid conditions, such as HT, this condition only persisted in women with PC BMI > 30 kg/m?.

After BS and as anticipated, GWG was significantly higher in pregnant women with a PC
BMI < 30 kg/m? when compared to the group of women with PC BMI > 30kg/m?, which followed
the American College of Obstetricians and Gynecologists (ACOG) recommendations, since the

higher the PC BMI the lower should be the weight gain.3*

According to Abenhaim et al *°, women after obesity treatment with BS have better
pregnancy outcomes when compared to those of women with untreated obesity.

Notwithstanding, benefits are not devoid of an increased risk of surgical derived complications.

Pregnancy after BS is associated with increased risk of development of certain
complications when compared to the general population, namely gestational anemia and FGR,

while it acts as a protective factor for other conditions, such PIH and GDM.3®

In our study it was possible to observe that the occurrence of obesity comorbidities was

more frequent in pregnant women with PC BMI > 30 kg/m? when compared to women no longer



affected with obesity (PC BMI < 30 kg/m?). Of particular notice in our study is the occurrence of
PIH that was almost twice as higher in women with PC BMI PC > 30 kg/m? compared to women
with PC BMI < 30 kg/m? (17.40% and 8.80% respectively; p = 0.423), a clinically relevant finding
despite not been statistically significant. Sousa MG et. al, in a cohort of 114 women with obesity,
reported a prevalence of PIH of 22.2%.%” In our study, PIH occurred in 8.80% and 17.40% of
women with PC BMI < 30 kg/m? and PC BMI > 30 kg/m?, respectively; a considerably lower figure
than previously reported for women with untreated obesity. Therefore, it can be hypothesized
that obesity treatment through BS could have been potentially protective for PIH in our patient

population as well.

FGR is more frequent in women after BS when compared to general population.®®
Moreover, Lewandowska et. al, reported the prevalence of FGR of 2.3% in a cohort of 912
women whose pregnancies were accompanied at a single institution in Poland, among these
women 23.8% had obesity.>® In our study, there was also a considerable prevalence of FGR in
both study groups (20.60% and 17.40%; p > 0.05), despite more than half of the women in both
groups were under prophylactic ASA and in numerically higher percentage in those with PC BMI
> 30 kg/m?2. The ACOG recommends the prophylactic use of low dose of ASA in all women at
increased risk of PIH, such as pre-eclampsia, and may be considered in women who have more
than one moderate risk factor for this condition. Low dose of ASA is also recommended for

women that present risk factors for FGR.

After BS, patients are recommended to take lifelong multivitamins supplements to
prevent micronutrient deficiencies and late complications.**#? In our study, the compliance with
vitamin supplementation after BS and during PC was under 50% in both groups and with no
significant difference between groups. Thus, adherence to vitamin supplementation in our
patient population must be considered poor, which carries increased risks of developing
micronutrient deficiencies, anemia and severe anemia requiring interventions such as treatment
with intravenous iron. So, it was unsurprising to observe a considerable percentage of women
with gestational anemia. Indeed, the percentage of gestational anemia (35.30% and 30.40%; p
=0.780), including the percentage of pregnant women that required intravenous iron treatment
(23.50% and 26.10%; p = 1.000), was considerable in both groups of women and presented no

significant differences.

Regarding the type of delivery, pregnant women with obesity are reported to experience
a higher rate of CS. In our study, it is important to highlight that although there was no significant

difference in the type of delivery between groups, CS occurred more frequently in women with



PC BMI > 30 kg/m? (35.30% in women with PC BMI < 30 kg/m? and 43.50% in women with PC
BMI > 30 kg/m?).

As for perinatal outcomes, newborn morbidity was higher in the offspring of women
with obesity, i.e., PC BMI 2 30 kg/m?. In fact, neonatal morbidity was demonstrated to be higher
in newborns from mothers with obesity.** Similarly, we herein report a morbidity rate
significantly higher in newborns from women with obesity when compared to those of women
that no longer presented obesity criteria (2.90% vs. 39.10%, in women with PC BMI < 30 kg/m?
and PC BMI > 30 kg/m?, respectively; p = 0.008). The most common newborn morbidities were
jaundice and malformations. Perinatal maternal morbidity has also been reported to be higher
in women with obesity.** Notwithstanding, in our study, despite maternal morbidity occurred
more frequently in women with obesity, there were no significant differences between the two

groups.

Strengths and Limits

This study has its strengths but is not without limitations. First of all the retrospective
nature of this study, precludes the extrapolation of the results. Second, the fact that this study
was conducted in a small size population, it is likely to have hindered the statistical significance
of some parameters.

On the other hand, it is possible to highlight some strengths. The fact, all the data was
collected in a systematic way by the same researcher, that every pregnancy was monitored by
the same team of obstetricians and all deliveries occurred at a single institution, confers

additional robustness to the results observed.



Conclusion

PC BMI may significantly influence maternal and perinatal outcomes in pregnant women
who have previously undergone BS. A lower PC BMI, bellow the obesity range, is associated with
less morbidity during the pregnancy and after the deliver, with less incidence of the most
common complications associated with pregnancy. A lower PC BMI had a positive influence in
the newborn morbidity, where it was possible to observe that the newborns from the women
who had a lower BMI had less complications. Women after BS have a high risk of gestational

anemia and FGR, regardless the PC BMI.

In conclusion, the benefits of weight loss on adverse pregnancy outcomes associated

with obesity can be optimized if women after BS are able to reverse the obesity condition.
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Appendix

Table | - Characteristics of pregnant women after BS

Characteristics PC BMI < 30 (n=34) PC BMI =30 (n=23) p value
Age at time of BS (years) 27.56+4.29 27.17 £5.27 .763
Type of surgery 273

RYGB 50.00 (17) 56.50 (13)

SG 35.30(12) 17.40 (4)

AGB 14.70 (5) 26.10 (6)
Body weight before BS (kg) 118.03 £ 15.47 131.29 £+ 18.33 .006**
Height (m) 1.66 £ 0.07 1.62 +0.06 .029*
BMI before BS (kg/m?) 43.06 £ 4.99 49.70+£6.42 .001***
Coexisting comorbidities prior to surgery .210

None 82.40 (28) 65.20 (15)

HT 5.90 (2) 17.40 (4)

Type 2 Diabetes 2.90(1) 13.00 (3)

Dyslipidemia 5.90 (2) 4.30 (1)

Obstructive Sleep Apnea 2.90 (1) 0.00 (0)
Vitamin supplementation compliance 47.10 (16) 39.10 (25) .597
Time since BS until conception (months) 50.85 + 46.42 58.39+49.74 .553
% Loss of weight between BS and conception 61.42 + 8.87 73.22+11.73 .001%**
% Estimated BMI Loss 93.60 +12.22 61.92 + 30.36 .00 ***
Chronic HT at preconception 0.00 (0) 13.00 (3) .061

AGB — Adjustable Gastric Band; HT — Hypertension; BMI — Body Mass Index; BS — Bariatric Sur-
gery; RYGB — Roux-en-Y Gastric Bypass; SG — Vertical Sleeve Gastrectomy (SG)
Values are expressed by means + standard deviation or % (n).

*p<.05 **p<.01 ***p<.001
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Table Il - Obstetric outcomes of women after BS

Obstetric outcomes during pregnancy PC BMI < 30 (n=34) PC BMI > 30 (n=23) p value
Age at pregnancy (years) 31.21+4.08 32.52+5.92 .324
Preconception weight (kg) 72.03+8.42 93.93+16.32 .00 %**
Primiparity 47.10 (16) 52.20 (12) .790
Smoking habits 32.40 (11) 8.70(2) .054
ASA prophylaxis during pregnancy 55.90 (19) 73.90 (17) .263
Conditions during pregnancy
Gestational anemia 35.40 (12) 30.40 (7) .780
Intravenous iron treatment 23.50 (8) 26.10 (6) 1.000
GDM 5.90 (2) 4.30 (1) 1.000
Fetal Growth Restriction 20.60 (7) 17.40 (4) 1.000
Pregnancy Induced Hypertension (PIH) 8.80 (3) 17.40 (4) 423
Oligoamnios 5.90 (2) 4.30 (1) 1.000
Treat of Preterm Birth 0.00 (0) 4.30 (1) .393
Preterm Birth 2.90 (1) 10.50 (2) .581
Gestational age at delivery (weeks) 39.10+1.26 38.71+2.21 .807

AH — Arterial Hypertension; ASA — Acetylsalicylic Acid; FGR — Fetal growth restriction; GDM —
Gestational Diabetes Mellitus; PIH -Pregnancy Induced Hypertension

Values are expressed by means + standard deviation or % (n).

*p<.05 **p<.01 ***p<.001
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Table Il - Perinatal outcomes of women after bariatric surgery and newborns

Perinatal outcomes PC BMI < 30 (n=34) PC BMI = 30 (n=23) p value
GWG (kg) 15.25+6.89 9.71+7.54 .003**
BMI at admission for delivery 31.60 £ 2.02 39.18 + 5.33 .001***
Labor

Induced 20.60 (9) 30.40 (7)

Spontaneous 79.41 (25) 69.57 (16)
Type of delivery 917

Eutocic 50.00 (17) 47.80 (11)

Dystocic by instrumental delivery 14.70 (5) 8.70(2)

Cesarean section 35.30(12) 43.50 (10)

Emergent cesarean section 58.30 (7) 55.60 (5) 1.000
Birth weight (g) 2965.88 +439.13 2985.22 + 601.15 .889
Birth height (cm) 48.18 +2.01 47.27 +2.85 .164
APGAR score < 7 at 5 minutes 0.00 (0) 0.00 (0)

Neonatal morbidity 2.90 (1) 39.10 (9) .008**
Jaundice 0.00 (0) 8.70(2)
Patent Foramen Ovalle 0.00 (0) 8.70(2)
Small for Gestational Age (SGA) 0.00 (0) 4.30 (1)
Renal malformation 0.00 (0) 4.30 (1)
Pulmonary malformation 0.00 (0) 4.30 (1)
Hepatic malformation 0.00 (0) 4.30 (1)
Bradycardia 0.00 (0) 4.30 (1)
Sepsis 2.90 (1) 0.00 (0)
Stillbirth or neonatal death 0.00 (0) 0.00 (0)
Admission to NICU 0.00 (0) 13.00 (3) .056
Complications during puerperium 20.60 (7) 26.10 (6) 1.000
Anemia 14.70 (5) 13.00 (3)
Post-partum hypertension 2.90 (1) 4.30 (1)
Surgical wound infection 0.00 (0) 4.30 (1)
Dehiscence of sutures 2.90 (1) 0.00 (0)
Folliculitis 0.00 (0) 4.30 (1)
Postpartum hospitalization duration (days) 2.41+0.89 2.91+1.28 0.127

BMI — Body mass index; GWG — Gestational Weight Gain; NICU — Neonatal Intensive Care Unit;

SGA — Small for Gestational Age

Values are expressed by means + standard deviation or % (n).

*p<.05 **p<.01 ***p<.001
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