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Abstract

Purpose To compare perinatal outcomes and to assess the predictors of birth weight (BW) after Roux-en-Y gastric bypass
(RYGB) to those women unexposed to bariatric surgery.

Materials and Methods Singleton births from women submitted to RYGB (BSG) were matched to two control births by maternal
age, delivery year, and gender. Control group 1 (CG1) and control group 2 (CG2) were selected according to the prepregnancy
body mass index (BMI) < 35 kg/m? and > 35 kg/m?, respectively, without previous bariatric surgery.

Results Fifty-eight pregnancies were evaluated in each group (n=174). Neonates born after RYGB presented lower BW
compared to CG1 (mean difference — 182.3 g; 95% CI —333; —31, P=0.018) and CG2 (mean difference —306.6 g, 95% CI
—502;—111, P=0.02). Although gestational age (GA) was similar (P = 0.219), fetal growth rate (in grams) per gestational week
was higher in CG2 (3=196.27, P<0.001) vs. BSG (5=127.65, P<0.001), irrespective of gestational weight gain (GWG).
Pregnancies post-RYGB showed lower GWG, lower BW, and higher prevalence of cesarean section than CG1 and were
associated with lower BW, smaller cephalic perimeter, lower prevalence of macrosomia, hypertension, and gestational diabetes
than CG2.

Conclusion Birth weight was higher in neonates from women with higher prepregnancy BMI, as compared to births from women
submitted to RYGB, irrespective of GWG. Although nearly half of the RY GB mothers were classified with obesity at conception,
those pregnancies were associated with better obstetric and neonatal outcomes than among women with prepregnancy BMI >
35 kg/m” who had never undergone RYGB.
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Introduction

Maternal obesity is associated with increased risk of adverse
obstetric and neonatal outcomes, such as excessive gestational
weight gain (GWGQG), gestational diabetes, gestational hyper-
tensive syndrome, cesarean section, preterm birth,
macrosomia, and fetal mortality [1-3].

Roux-en-Y gastric bypass (RYGB) is a worldwide surgi-
cally induced weight loss technique. Nearly 50% of women
undergoing this procedure are on reproductive age, which
contributes to the high frequency of women who become
pregnant after this surgical procedure [4, 5]. Although there
is still no consensus in the literature, most authors recommend
a period of 12 to 18 months between surgery and conception
in order to prevent adverse outcomes to the fetus during this
period of intense weight loss [6, 7].

Pregnancies following bariatric surgery are associated with
lower GWG, lower birth weight (BW), increased risk for new-
borns small for gestational age (SGA), preterm birth, perinatal
mortality, and greater frequency of nutritional deficiencies
among pregnant woman [8—11]. However, although most
women submitted to bariatric surgery conceive while still be-
ing obese, pregnancies are associated with lower risk of ges-
tational hypertensive syndrome, gestational diabetes, exces-
sive GWG, and newborns large for gestational age (LGA)
[10, 12, 13].

Gestational weight gain is one of the most important pre-
dictors of newborn BW [14, 15]. Thus, the Institute of
Medicine (IOM) presents recommendations for GWG accord-
ing to the prepregnancy BMI that aim to optimize fetal growth
and development and preservation of maternal health [16].
Both low BW (<2500 g) and macrosomia (>4000 g) are
adverse outcomes that may be associated with changes in
growth and development and increased risk of chronic dis-
eases in adulthood [17, 18].

Therefore, the aim of the study is to compare perinatal
outcomes and to assess the predictors of BW after maternal
RYGB to two matched control groups of women unexposed
to bariatric surgery prior to pregnancy in southern Brazil.

Materials and Methods

A case-control study nested within a prospective cohort in-
cluded all women submitted to RYGB (BSG) between 2000
and 2013 at the Center for Obesity and Metabolic Syndrome,
Hospital Sdo Lucas, Pontificia Universidade Catolica do Rio
Grande do Sul (HSL PUCRS), Brazil and who became preg-
nant after surgery between 2000 and 2017. For each single
birth to a mother submitted to RYGB prior to pregnancy, two
control births selected from both HSL PUCRS and Hospital
de Clinicas de Porto Alegre (HCPA), Rio Grande do Sul,
Brazil were matched by maternal age, delivery month and
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year and newborn gender. Control group 1 (CG1) and control
group 2 (CG2) included women with prepregnancy BMI <
35 kg/m? and >35 kg/m?, respectively. The Ethical
Committee of both hospitals approved the study protocol,
and informed consent was obtained from all participants.
Figure 1 shows identification and selection of the study
participants.

Data were retrieved using patient’s hospital registration and
telephone interviews, where the mother should have the pre-
natal and the pregnancy data from the Brazilian Ministry of
Health registration to provide the necessary information.
Demographic and socioeconomic variables analyzed were
collected. Household income in reais was converted to dollars
(a minimum monthly wage is equivalent to nearly
US$267.00). Economic class was classified according to the
Brazilian Criteria for Economic Classification [19].

Clinical variables included preexisting maternal diseases,
hypertensive disorders, diabetes mellitus, smoking status, and
alcohol consumption during pregnancy. The following cate-
gories were considered for hypertension: chronic hyperten-
sion, gestational hypertension, preeclampsia, and preeclamp-
sia superimposed on chronic hypertension.

Prepregnancy BMI was calculated according to the weight
(kg)/height2 (m) ratio and was classified as follows: under-
weight (< 18.5 kg/m?), normal weight (18.5 to 24.9 kg/m?),
overweight (25.0 to 29.9 kg/m?), and obese (>30.0 kg/m?)
[20]. Gestational weight gain adequacy was classified based
on the prepregnancy BMI: 12.5 to 18 kg for BMI < 18.5 kg/
m?, 11.5 to 16 kg for BMI 18.5-24.9 kg/m?, 7 to 11.5 kg for
BMI 25-29.9 kg/m?, and 5 to 9 kg for BMI > 30 kg/m? [16].
The total GWG was calculated by the formula: weight at de-
livery (kg) — prepregnancy weight (kg). The BW of the new-
born was classified according to the World Health
Organization (WHO) in low BW (<2500 g) and macrosomia
(>4000 g) [20]. Gestational age (age in weeks and days
assessed by gestational ultrasonography before week 20)
was classified as preterm (newborn with less than 37 weeks
of gestational age), term (newborn with gestational age be-
tween 37 weeks and 41 weeks and 6 days), or post-term (new-
born with 42 weeks or more of gestational age) [21]. Fetal
growth was evaluated considering the BW (g), length (cm)
and head circumference (cm) according to gestational age
and sex of the newborn [22]. We also considered gestational
age in classification of BW as SGA if < P, adequate for
gestational age (AGA) between P and Py and LGA if >
Poo [22].

Statistical Analysis

The distribution of variables was explored using the
Kolmogorov-Smirnov test. Quantitative data were shown as
mean and standard deviation (SD) or median and interquartile
range. We used Pearson or Spearman correlations for the
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1021 women undergoing RYGB
from 2000 to 2010

885 excluded:
- Incorrect or missing personal information

1

(address/ telefone number) from medical
register (n=748)

- No pregnancy after RYGB (n=56)

- Non-reproductive age (69)

152 births to 136 mothers after
RYGB identified

- Death (n=12)

!

94 births excluded:
- Fetal death (n=22)
- Incorrect/missing personal information

58 singleton births included in

final analysis

(adress/ telephone number) from
medical register (n=41)
- Refusal (n=31)

Matched controls:
58 births unexposed to RYGB
mothers with prepregnancy
BMI <35 kg / m?

<€— maternal age, delivery year and —>

Matched controls:
58 births unexposed to RYGB
mothers with prepregnancy
BMI > 35 kg / m?

Matching 2:1

-

newborn gender

Fig. 1 Flow chart showing identification and selection of the study
population. Patients exposed to Roux-en-Y gastric bypass (RYGB) prior
to pregnancy were selected from Center for Obesity and Metabolic
Syndrome (Hospital Sdo Lucas PUCRS, Porto Alegre, Brazil).

association between two quantitative variables. For comparison
of more than three variables, we applied the analysis of variance
(ANOVA) or Kruskal-Wallis tests. Categorical variables were
described using absolute and relative frequencies.

The generalized estimation equation (GEE) was used to
investigate variables associated with BW (dependent contin-
uous variable). Potential confounding factors and mediators
with P<0.2 were included in the multivariate analysis. We
tested for multicollinearity. Linear and logistic GEE regres-
sions were used to evaluate the differences between groups
adjusted for variables that, according to the literature and uni-
variate analysis, influence BW. Data were analyzed using
SPSS version 18.0 (IBM SPSS Statistics), and P values
(two-tailed) of < 0.05 were considered significant.

Results

One hundred and seventy four single births were evaluated, 58
in each group. The mean preoperative BMI among women

The matched control population unexposed to RYGB was selected from
both Hospital Sdo Lucas PUCRS and Hospital de Clinicas de Porto
Alegre, Brazil

submitted to RYGB (BSG group) prior to pregnancy was
46.0+8.5 kg/mz. Of these, 24% was classified with a BMI
between 35.0 and 39.9 k/m?, 49% between 40.0 and 49.9 kg/
m? and 27% > 50.0 kg/m”. The median time between surgery
and conception was 34 (17—67) months, while 31% (n =18)
became pregnant before 18 months post-operatively; of these,
seven women conceived within the first 12 months. Women
who became pregnant before 18 months presented lower
GWG (mean difference — 8 kg, 95% CI —12; —4, P=0.03)
compared to those who became pregnant after 18 months,
although BW did not differ (P =0.658).

Most women were white color (85%), and the mean
prepregnancy maternal age was 32 + 5 years in all three groups,
with a minimum age of 19 and maximum of 46 years.
Nulliparous women were more prevalent (P=0.044) in BSG
compared to CG1 (39.7% vs. 24.0%) and CG2 (39.7% vs.
19.0%).

Table 1 shows the maternal characteristics according to
groups (BSG, CG1, and CG2). Groups were different regard-
ing maternal ethnicity, maternal education, socioeconomic
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Table 1 Maternal characteristics according to group (n=174)

Characteristics BSG (N=58) CGl1 CG2 P
BMI <35 kg/m® (N = 58) BMI > 35 kg/m® (N = 58)
Sociodemographic characteristics
Maternal age (years) 32+5 32+5 32+5 0.838
Ethnicity
White 55 (94.8)* 43 (74.1)° 50 (86.2)* 0.009
Mixed/Black 3(5.2)° 15 25.9)° 8 (13.8)®
Education (years) 14+3* 11+4° 9+3° <0.001
Education, categories
<8 years 4 (6.9)° 12 20.7)™ 16 (27.6) <0.001
9-11 years 15 (25.9)° 25 (43.1)® 32 (55.2)°
>12 years 39 (67.2)° 21 (36.2)° 10 (17.2)°
Marital status
Married/cohabiting 47 (81) 49 (84.5) 47 (81) 0.906
Single/divorced/widowed 11 (19) 9 (15.5) 11 (19)
Household income, US$ 4000 (2000-7000)* 2500 (1500—4500)b 1550 (1100-2500)° <0.001
Economic class
A (high) 25 (43.1)* 11 (19)° 2 (3.4)° <0.001
B 14 (24)* 16 (27.6) 7(12)°
C 7(12)° 13 (224 15 (25.9)°
D-E (low) 12 (20.7) 18 31)° 34 (58.6)°
Clinical characteristics
Prepregnancy BMI (kg/m?) 30+6° 25+3° 39+5°¢ <0.001
Prepregnancy BMI, categories
18.5-24.9 11 (19)* 31 (53.4)° NA <0.001
25-29.9 23 (39.7) 21 (36.2) NA
30-34.9 14 (24) 6 (10.3) NA
35.0-39.9 6 (10.3) NA 2 (7240
>40 4(69” NA 16 (27.6)
Gestational weight gain (kg) 10 (7-13)* 14 (10-19)° 12 (8-15)™ 0.007
Adequacy of gestational weight gain
Insufficient 16 (27.6) 13 (22.4) 8 (13.8) 0.096
Adequate 14 24) 21 (36.2) 13 (22.4)
Excessive 28 (48.3) 24 (41.4) 37 (63.8)
Hypertensive syndrome 3 (5.2)7° 6 (10.3)* 21 (36.2)° <0.001
Gestational diabetes 2 (3.4 5(8.6)" 18 (31)° <0.001
Prenatal care
Median, visits 5(2-10) 8 (6-11) 9 (6-11) 0.683
Smoking during pregnancy 9 (15.5) 6 (10.3) 8 (13.8) 0.794
Alcohol use during pregnancy 7(12) 2(3.4) 4(9.4) 0.242

Bariatric surgery group (BSG): pregnancies of women who had undergone Roux-en-Y gastric bypass (RYGB) prior to pregnancy

Control group 1 (CG1): births of women without a history of bariatric surgery and prepregnancy BMI < 35 kg/m? , using maternal age, delivery year, and
gender as matching factors

Control group 2 (CG2): births of women without a history of bariatric surgery and prepregnancy BMI > 35 kg/m? , using maternal age, delivery year, and
gender as matching factors

The data are presented as mean + SD, median (interquartile range) or proportion (1, %)

Mean, median, or proportion values followed by different letters significantly differ according to analysis of variance with Tukey post hoc, Kruskal-
Wallis with Dunn post hoc, chi-square, or Fisher’s exact test at a significance level of 5%. The adequacy of gestational weight gain was determined
according to the Institute of Medicine recommendations (IOM, 2009). Gestational hypertensive disorders include gestational hypertension, preeclamp-

sia, and superimposed preeclampsia on chronic hypertension

BMI body mass index, NA not applicable

class, prepregnancy BMI, GWG, prevalence of hypertensive
syndrome, and gestational diabetes. Although BSG presented
lower GWG compared to CG1 (P = 0.007), there was no dif-
ference between the three groups in the categories of maternal
weight gain (insufficient, adequate or excessive) [23].
Gestational age was similar between the groups (38.3 +
1.9 weeks; P=0.219). Control group 1 presented lower
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prevalence of cesarean section compared to BSG (41.4%
vs.70.7%, P<0.001) and CG2 (41.4% vs. 65.5%,
P<0.001). GWG remained lower in BSG (G6=— 3.8,
P <0.026) compared to CG1 and similar to CG2 (P =0.229)
even after adjusting for maternal ethnicity, educational level,
socioeconomic class, hypertension, and gestational diabetes.
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Table 2 Neonatal outcomes according to group (n=174)
Characteristics BSG (N=58) CGl1 CQG2 P

BMI <35 kg/m?* (N =58) BMI>35 kg/m? (N = 58)
Prematurity, <37 weeks 7(12.1) 5(8.6) 9 (15.5) 0.216
One-minute, Apgar score 9 (8-9) 9 (8-9) 9 (7,7-9) 0.080
Five-minute, Apgar score 9.5 (9-10) 9 (9-10) 9 (9-10) 0.079
Birth weight (g) 3078.9+430.5* 3261.2 +478.2° 3385.4 +629.4° 0.003
Fetal growth percentile 53.4(28.7-77.3)* 62.2 (37.6-82.3) 82.1 (55.4-95.7)° <0.001
Small for gestational age 1(1.7)7% 3(5.2)° 1(1.7)%
Adequate for gestational age 53 (91.4)* 45 (77.6)™ 35 (60.3)°
Large for gestational age 4 (6.9 10 (17.2)* 22 (37.9)°
Birth weight <2500 g 4(6.9) 4(6.9) 4(6.9) >0.999
Birth weight>4000 g 2 (3.4)7° 3(5.2)7 13 (22.4)° 0.010
Birth length (cm) 48.1+2 484+2.3 48.8+2.8 0.231
Birth length, percentile 49.8 (17.5-67.2) 55.1 (13.2-73.6) 70.2 (22-89.3) 0.056
Cephalic perimeter (cm) 341+14 344+1.8 346+22 0.327
Cephalic perimeter, percentile 80 (49.4-91.7)* 75 (35.8-94.5)® 93.2 (69-98.5)° 0.042

Bariatric surgery group (BSG): pregnancies of women who had undergone Roux-en-Y gastric bypass (RYGB) prior to pregnancy

Control group 1 (CG1): births of women without a history of bariatric surgery and prepregnancy BMI < 35 kg/m? , using maternal age, delivery year, and

gender as matching factors

Control group 2 (CG2): births of women without a history of bariatric surgery and prepregnancy BMI > 35 kg/m? , using maternal age, delivery year, and
group ry gery prepreg y g g Ty y!

gender as matching factors

The data are presented as mean £+ SD, median (interquartile range) or proportion (1, %)

Mean, median or proportion values followed by different letters significantly differ according to analysis of variance with Tukey post hoc, Kruskal-Wallis
with Dunn post hoc, chi-square, or Fisher’s exact test at a significance level of 5%

The adequacy of gestational weight gain was determined according to the Institute of Medicine recommendations (I0M, 2009). Fetal growth classifi-

cation was determined according to Intergrowth-21st charts

Table 2 shows the obstetric and neonatal outcomes. There
were differences between the groups for cesarean section,
BW, fetal growth percentile, and cephalic perimeter percen-
tile. Babies born after RYGB weighed over 150 g less than
those born from mothers with prepregnancy BMI < 35 kg/m?
(mean difference — 182.3 g; 95% CI —333; —31, P=0.018)
and over 300 g less than babies born from mothers with
prepregnancy BMI > 35 kg/m* (mean difference —306.6 g,
95% CI —502; — 111, P=0.02), while BW was similar (P =
0.250) among CG1 and CG2. Prepregnancy BMI was not
associated with BW but was negatively associated with total
GWG (6=—0.279, P<0.001). In the BSG, the interval be-
tween RYGB and conception in years was associated with
GWG in kg (6=0.579, P=0.007), but not with BW in grams
(8=8.73, P=0.606). Neonatal outcomes were similar be-
tween those women who conceived within or after the first
18 months post-operatively for gestational age (P =0.609),
prematurity (P =0.407), fetal growth percentile (P=0.193),
macrosomia (P =0.310), one-minute (P=0.173), and 5-min
Apgar score (P =0.072), birth length (P =0.320) and cephalic
perimeter (P =0.282).

Table 3 shows the univariate regression analysis with po-
tential predictors of BW. Gestational age was the only

predictor that presented interaction effect between the three
groups (P =0.013). Prepregnancy BMI (P = 0.222), hyperten-
sion (P=0.766), gestational diabetes (P =0.273), smoking
(P=0.891), and alcohol consumption (P =0.643) were not
predictors of BW. Adjusting for GWG in kilograms (5=
23.4, P<0.001), BSG showed similar BW as compared to
CG1 (P=0.268) and lower BW as compared to CG2 (mean
difference —260.8 g, 95% CI —438.3, —83.2, P=0.004).

The variables that remained significant in the multivariate
regression were GWG in kg (5=20.26, P <0.001) and gesta-
tional age in weeks (3=157.95, P<0.001) and are shown in
Table 4 according to each group. In the multivariate analysis,
BW remained lower in the BSG vs. CG2 (mean difference —
253.16 g; 95% CI —383.3; —123.1, P<0.001) and similar vs.
CG1 (P=0.881).

Discussion
This is the first study in Latin America comparing neonatal
outcomes and BW predictors from women submitted to

RYGB prior to pregnancy to two different matched control
groups. The difference between BSG and CG1 regarding

@ Springer
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Table 3 Univariate regression
analysis of potential variables

influencing neonatal birth weight
(n=174)

Independent variables B Standard error 95% CI P
GWG (kg) 24.38 4.68 15.21; 33.56 <0.001
GWG above recommendation 392.48 86.69 222.55;562.41 <0.001
GWG below recommendation —249.26 71.21 —388.83; —109.6 <0.001
Maternal education (years) -12.35 8.99 —29.99;5.27 0.170
Maternal ethnicity, mixed/black 185.26 91.20 6.50; 364.02 0.042
Gestational age (weeks) 161.76 15.09 132.18; 191.34 <0.001
Prepregnancy BMI < 30 kg/m2 —120.44 79.72 —276.69; 35.81 0.131

Dependent variable: birth weight (grams) adjusted for conditional matching factors: maternal age, delivery year
and gender. The adequacy of gestational weight gain was determined according to Institute of Medicine recom-

mendations (IOM, 2009).

CI confidence interval, BMI body mass index, GWG gestational weight gain

BW was entirely attributed to the lower GWG among post-
RYGB women. However, even after adjusting for the main
predictors, i.e., GWG and gestational age, BW remained, in
average, 253 g lower among babies from post-RY GB mothers
as compared to CG2.

The finding that women submitted to RYGB prior to preg-
nancy present lower GWG is consistent with other studies.
Santulli et al. compared 24 pregnancies of women previously
submitted to RYGB with two control groups (high or adequate
prepregnancy BMI) and found that women who became preg-
nant after bariatric surgery had lower GWG compared to those
with adequate prepregnancy BMI [23]. De Alencar Costa et al.
compared 63 pregnancies from women previously submitted to

Table 4  Univariate regression analysis of gestational weight gain and
gestational age on birth weight according to group

Number B Standard error  95% CI P

GWG (kg)

BSG 58 1643 541 5.82;27.04 <0.001

CG1 58 29.74  9.79 10.54; 48.93 0.002

CG2 58 3132 10.54 10.64; 51.89 0.003
Gestational age (weeks)

BSG 58 127.65 21.23 86.03; 169.27  <0.001

CG1 58 140.89 35.33 71.65;210.14  <0.001

CG2 58 196.27 22.41 152.33;240.21 <0.001

Dependent variable: birth weight (grams) adjusted for conditional
matching factors: maternal age, delivery year, and gender

Bariatric surgery group (BSG): pregnancies of women who had under-
gone Roux-en-Y gastric bypass (RYGB) prior to pregnancy

Control group 1 (CG1): births of women without a history of bariatric
surgery and prepregnancy BMI < 35 kg/m? , using maternal age, delivery
year, and gender as matching factors

Control group 2 (CG2): births of women without a history of bariatric
surgery and prepregnancy BMI > 35 kg/m? , using maternal age, delivery
year, and gender as matching factors

CI confidence interval, GWG gestational weight gain

@ Springer

RYGB (prepregnancy BMI 26.5 + 4.2 kg/m?) with 73 pregnan-
cies of women with prepregnancy obesity and without history of
surgery and found that the group submitted to bariatric surgery
presented lower GWG [13]. A recent systematic review and
meta-analysis comparing 14,880 pregnancies after bariatric sur-
gery and 3,979,978 controls found increased odds ratio for SGA
(2.72,95% C1 2.32-3.20, P < 0.001) and for preterm birth (1.57,
95% CI11.38-1.79, P<0.001) and decreased odds ratio for LGA
(0.24, 95% CI 0.14-0.41, P<0.001) after RYGB [11]. In our
sample, pregnancies from women after RYGB were associated
with lower frequency of LGA as compared to women with
higher BMI (>35 kg/m?), but not with increased SGA, neither
with gestational age.

Our data shows that the interval between the RY GB and the
conception was associated with GWG, but not with BW. The
early post-operative period is characterized by low food in-
take, intense weight loss, and a high prevalence of nutritional
deficiencies [7, 9, 24]. Additionally, short surgery-to-concept
interval may reduce maternal weight loss; however, it does not
appear to affect long-term results [25-27]. Although most
authors recommend a period of 12 to 18 months between
surgery and conception, there is still no consensus in the liter-
ature on this issue [6]. Gascoin et al. [28] compared cord blood
of 56 neonates from mothers with prior RYGB to 56 controls
from nonobese healthy mothers and found lower cord blood
concentrations of calcium, zinc, vitamin A, leptin, and insulin-
like growth factor (IGF-1) in the RY GB neonates. Gestational
weight gain and gestational age were similar between the
groups, while BW was lower among neonates born post-
RYGB, which is in line with our results. Two other studies
evaluated pregnancies after bariatric surgery and found no
difference in GWG or BW stratified according to more or less
than 18 months post-operatively [29, 30].

It is well described in the literature that prepregnancy obe-
sity is associated with excessive GWG, gestational hyperten-
sive syndrome, gestational diabetes, and macrosomia [1-3].
Although about 41% of women undergoing RYGB prior to
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pregnancy still show some degree of obesity, we found lower
GWG and higher prevalence of cesarean section in these
women as compared to pregnancies of women with
prepregnancy BMI < 35 kg/m? and lower frequency of hyper-
tensive syndrome, gestational diabetes, and macrosomia as
compared to pregnancies of women with prepregnancy
BMI>35 kg/m”. A meta-analysis also showed that women
who become pregnant after bariatric surgery have a lower risk
of gestational diabetes, hypertension, and macrosomia com-
pared to pregnancies of women with prepregnancy obesity
and with no history of bariatric surgery. No significant differ-
ences were observed for cesarean section [31].

This study has some limitations inherent to an observation-
al study. When considering the maternal weight at the time of
delivery, it is possible that bias occurred due to the measured
weight among women who were hospitalized after the rupture
of the membranes and loss of amniotic fluid. Additionally,
both control groups presented lower maternal education and
socioeconomic class which can be explained because most of
the women were recruited from a hospital which assists wom-
en from the Brazilian public health system. In contrast, bariat-
ric surgery group was mostly composed by women with pri-
vate health insurance access. Therefore, these results cannot
be generalized.

The strengths of this study include the evaluation, for the
first time in Latin America, of neonatal outcomes and BW
predictors in neonates of mothers undergoing RYGB prior to
pregnancy compared to two different matched control groups
of different prepregnancy BMI categories.

Conclusion

Neonates from post-RYGB mothers showed lower fetal growth
rate per gestational week compared to neonates from women
with higher prepregnancy BMI irrespective of GWG.
Moreover, pregnancies after RYGB were not associated with
SGA. Although nearly half of the mothers who became pregnant
after RYGB were classified with obesity at conception, those
pregnancies were associated to lower prevalence of hypertensive
disorders, gestational diabetes, and macrosomia than women
with prepregnancy obesity who had never undergone RYGB.
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