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ORIGINAL ARTICLE

Retrospective Study

Impact of intragastric balloon on blood pressure reduction: A 
retrospective study in Eastern North Carolina
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Abstract
BACKGROUND 
Obesity has evolved into a global pandemic. The prevalence of obesity and 
hypertension in eastern North Carolina are comparable, if not higher, than the 
national prevalence. In the United States, an estimated 34% of adults have 
hypertension, the most modifiable risk factor for heart disease and stroke. 
Lifestyle and pharmacological interventions often do not provide sustained 
weight loss in obese patients. Bariatric surgery offers an effective weight 
reduction with short-and long-term health improvements; however, a higher 
body mass index is associated with higher surgical morbidity and mortality, 
longer hospitalization, and increasing rates of 30-day readmission due to co-
morbidities. Intragastric balloon may bridge a critical gap in the treatment of 
obesity. The objective of this paper is to showcase the impact of endoscopic 
bariatric therapy on blood pressure reduction.

AIM 
To investigate the impact of intragastric balloon on blood pressure reduction.

METHODS 
A retrospective chart review was conducted from January 1, 2016 to January 31, 
2019 of consecutive adults who received intragastric balloon therapy (IGBT) in a 
gastroenterology private practice in Eastern North Carolina. The balloon was 
introduced into the stomach under endoscopic guidance, and while in the region 
of the gastric body, inflation with saline was performed at increments of 50 mL 
until target volume between 500 to 650 mL of saline was attained depending on 
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the patient's gastric capacity. No procedural complications were noted during 
endoscopic placement and removal of the balloon. A cohort study design was 
used for data analysis. A total of 172 patients had the Orbera® intragastric balloon 
placed. Of the 172 patients who had IGBT at baseline, 11 patients (6.4%) requested 
early balloon removal due to foreign body sensation (n = 1), and/or intolerable 
gastrointestinal adverse events (n = 10). The reported gastrointestinal adverse 
events were nausea, vomiting, abdominal pain, and diarrhea. Eventually, 6-mo 
follow-up data were available for only 140 patients. As a result, only the 140 
available at the 6-mo follow-up were included in the analysis. Univariate, 
bivariate, and multivariate statistical analyses were performed. Specifically, 
scatterplots were created to show the relationship between weight and blood 
pressure, and paired two-sample t-test was carried out to determine if there was a 
significant reduction in weight before and after the IGBT. Multiple regressions 
were also performed to examine the association between participants’ total body 
weight and blood pressure. The outcome variables for the multiple regression 
were systolic and diastolic blood pressure measured as continuous variables. This 
was followed by logistic regression analyses to determine the association between 
total body weight and hypertension at 6-mo post-implantation. The outcome 
variables for the logistic regression were systolic blood pressure–non-
hypertensive (140 mmHg or less) or hypertensive (greater than 140 mmHg), and 
diastolic blood pressure–non-hypertensive (90 mmHg or less) or hypertensive 
(greater than 90 mmHg). All authors had access to the study data and reviewed 
and approved the final manuscript. All statistical analyses were done using 
STATA 14®.

RESULTS 
The study included 15% males and 85% females. 50% of the patients were white 
and just over 22% were non-white, and about 27% declined to give their race. The 
average baseline patients’ weight prior to IGBT was 231.61 Lbs. (SD = 46.53 Lbs.). 
However, the average patients’ weight after IGBT at the 6-mo follow-up was 
203.88 Lbs. (SD = 41.04 Lbs.). Hence, on average, the percent total body weight 
loss at 6-mo is 11.97 after IGBT. The logistic regression performed revealed that 
weight (β = 0.0140, P < 0.000) and age (β = 0.0534, P < 0.000) are important factors 
in determining systolic blood pressure after IGBT. None of the other demographic 
characteristics or indicated comorbidities were found to be significant.

CONCLUSION 
IGBT can be an effective short-term weight reduction modality with a relatively 
little risk of adverse event. Due to its improvement on systolic blood pressure, 
IGBT may help reduce cardiovascular risk.

Key Words: Intragastric balloon; Orbera®; Obesity; Hypertension; Systolic blood pressure; 
Diastolic blood pressure

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Obesity is one of the leading causes of preventable life-years lost among 
Americans. Adults who have obesity compared with adults at a healthy weight have an 
increased risk of developing serious health conditions including hypertension. The 
treatment of hypertension in obesity is complicated by a high prevalence of resistant 
hypertension, as well as unpredictable hemodynamic effects of many medications. 
Weight loss stabilizes neurohormonal activity and causes clinically significant 
reductions in blood pressure. While lifestyle interventions can improve blood pressure, 
they fail to consistently yield sustained weight loss and have not demonstrated long-
term benefits. Weight loss promotes dramatic declines in blood pressure and 
attenuation of long-term cardiovascular risk.

Citation: Samuel GO, Lambert K, Asagbra E, Harvin G, Ibegbu E. Impact of intragastric 
balloon on blood pressure reduction: A retrospective study in Eastern North Carolina. World J 
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INTRODUCTION
Obesity with its associated devastating consequences has evolved into a global 
pandemic and a major health concern[1]. In the United States, an estimated 34% of 
adults have hypertension (approximately 8.7 million people), which is the most 
modifiable risk factor for heart disease and stroke[2]. Lifestyle interventions often do 
not provide sustained weight loss for people who are obese[2]. While 4.5%-11% total 
body weight loss can be achieved with pharmacological agents, some patients cannot 
achieve enough weight loss with lifestyle modifications and medication alone[3]. The 
pharmacological agents indicated for weight reduction often have limited data for 
long term effects or intolerable side effect profile[4]. Bariatric surgery is the most 
effective weight reduction intervention with short- and long-term health 
improvements; however, a higher body mass index is associated with higher surgical 
morbidity and mortality, longer hospitalization, and increasing rates of 30-d 
readmission due to co-morbidities[5-8]. In addition, risks may outweigh the benefits in 
those with a greater body mass index. While the mortality rates associated with 
bariatric surgery have decreased, the complication rates remain high with one meta-
analysis citing a complication rate of 17% and a reoperation rate of 7%[9]. In addition, 
only 1% of patients eligible for bariatric surgery ultimately undergo the procedure[3]. 
Minimally invasive non-surgical options may bridge a critical gap in the treatment of 
obesity[10,11].

One of the most widely studied of the endoscopic bariatric therapies is Orbera, 
which is an intragastric balloon approved for a body mass index of 30-40 kg/m2[11]. It 
is a spherical silicone device, filled with saline, that is endoscopically implanted and 
removed with an approved indication of placement for six months[10,11]. It promotes 
weight loss by its effect as a space occupying device and altering gut hormones, 
however the mechanism is not quite clear[11]. One study showed that weight loss 
achieved with Orbera was 11.3% and excess weight loss measured was 25.4%[9]. 
Comorbidity improvement occurs at a 10% body weight reduction[1,12,13].

Limited studies have evaluated the efficacy of Orbera and its influence on co-
morbidities. Genco et al[14] demonstrated in an Italian study significant improvement 
and resolution of pre-operative complications (hypertension, diabetes, respiratory 
disorders, osteoarthritis, and dyslipidemia) in 89.1% patients. There was a 44.8% 
resolution of hypertension; yet, there is an insufficient amount of data analyzing the 
association of weight loss with blood pressure reduction.

MATERIALS AND METHODS
A retrospective chart review was conducted from January 1, 2016 to January 31, 2019 
of consecutive adults who received intragastric balloon therapy (IGBT) in a gastroen-
terology private practice in Eastern North Carolina. The balloon was introduced into 
the stomach under endoscopic guidance, and while in the region of the gastric body, 
inflation with saline was performed at increments of 50 mL until target volume 
between 500 to 650 mL of saline was attained depending on the patient's gastric 
capacity (see Figure 1 for placement and removal of gastric balloon)[15]. No 
procedural complications were noted during endoscopic placement and removal of the 
balloon.

This study was exempt from institutional review board (IRB) review after institu-
tional IRB review (UMCIRB 19-001002). The data collected consisted of patient 
demographics and other comorbidities. The patient demographic information 
collected included race, gender, age, and weight. Race was categorized in three 
groups-white, non-white, and not reported. The comorbidities considered in this study 
included hyperlipidemia, depression, coronary artery disease, cardiovascular disease, 
obstructive sleep apnea, and diabetes mellitus.

The unit of analysis was the patient, and the outcome of interest was hypertension. 
Both systolic and diastolic blood pressure were obtained to determine hypertension. 
All blood pressure measurements were assessed by a digital blood pressure machine 
(GE Dinamap Carescape V100 Vitals Monitor). This study examined the impact of 

https://www.wjgnet.com/1948-5190/full/v13/i5/115.htm
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Figure 1 Placement and removal of gastric balloon. A: Showing endoscopic advancement of the balloon in the esophagus; B: Showing endoscopic 
appearance of deflated balloon in the gastric body; C: Showing endoscopic appearance of inflated balloon in the gastric body; and D: Removal of intragastric balloon 
after deflation. Citation: Image Library. In: Illustrations [cited 22 March 2021]. Available from: http://apolloresource.wpengine.com/orbera/image-library/. Copyright© 
The figures 2021. Published by Apollo Endosurgery, Inc.[15].

weight reduction at baseline compared to 6-mo on hypertension. The cut-offs for 
systolic and diastolic blood pressures were 140 and 90 respectively. This allowed for 
the creation of binary outcome variables-hypertension and non-hypertension for both 
systolic and diastolic blood pressures.

A cohort study design was used for data analysis. A total of 172 patients had the 
Orbera intragastric balloon placed. Of the 172 patients who had IGBT at baseline, 11 
patients (6.4%) requested early balloon removal due to foreign body sensation (n = 1), 
and/or intolerable gastrointestinal adverse events (n = 10). The reported 
gastrointestinal adverse events were nausea, vomiting, abdominal pain, and diarrhea. 
Eventually, 6-mo follow-up data were available for only 140 patients. As a result, only 
the 140 available at the 6-mo follow-up were included in the analysis. Univariate, 
bivariate, and multivariate statistical analyses were performed. Specifically, 
scatterplots were created to show the relationship between weight and blood pressure, 
and paired two-sample t-test was carried out to determine if there was a significant 
reduction in weight before and after the IGBT. Multiple regressions were also 
performed to examine the association between participants’ total body weight and 
blood pressure. The outcome variables for the multiple regression were systolic and 
diastolic blood pressure measured as continuous variables. This was followed by 
logistic regression analyses to determine the association between total body weight 
and hypertension at 6-mo post-implantation. The outcome variables for the logistic 
regression were systolic blood pressure (SBP)–non-hypertensive (140 mmHg or less) or 
hypertensive (greater than 140 mmHg), and diastolic blood pressure–non-
hypertensive (90 mmHg or less) or hypertensive (greater than 90 mmHg). All authors 
had access to the study data and reviewed and approved the final manuscript. All 
statistical analyses were done using STATA 14®.

RESULTS
Univariate and bivariate analysis
Of the 172 patients at baseline, follow-up data were available for only 140 patients at 6-
mo. Table 1 shows the descriptive statistics for both patient demographic information 
and presence of comorbidities at baseline unless otherwise stated. The study included 
15% males and 85% females. 50% of the patients were white and just over 22% were 
non-white, and about 27% declined to give their race. Additionally, a few patients 
were diagnosed with comorbidities including 12.86% patients with hyperlipidemia, 
30% with depression, 2.86% with coronary artery disease, 5.71% with cardiovascular 
disease, 17.86% with obstructive sleep apnea, and 21.43% with Diabetes Mellitus.

The average baseline patients’ weight prior to IGBT was 231.61 Lbs. (SD = 46.53 
Lbs.). However, the average patients’ weight after IGBT at the 6-mo follow-up was 
203.88 Lbs. (SD = 41.04 Lbs.). Hence, on average, the percent total body weight loss at 
6-mo is 11.97 after IGBT. For comparison, a paired two-sample t-test was performed as 
shown in Table 2. The result reveals a statistically significant reduction in weight at the 
6-mo follow-up after the IGBT. The scatterplot showing the relationship between total 
body weight and systolic and diastolic blood pressure is presented in Figure 2. The 
plots reveal a weak but positive correlation between total body weight and systolic 
blood pressure (r = 0.280), and total body weight and diastolic blood pressure (r = 

http://apolloresource.wpengine.com/orbera/image-library/
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Table 1 Patient demographical information and comorbidities at baseline

Variables Description Frequency Percent (%)

White 70 50.00

Non-White 32 22.86

Race distribution

Declined 38 27.14

Male 21 15.00Gender distribution

Female 119 85.00

Age (in year) mean (SD) 45.56 (10.75)

Weight in lbs. (At baseline) mean (SD) 231.61 (46.53)

Weight in lbs. (At 6-mo) mean (SD) 203.88 (41.04)

Non-hypertensive (140 or less) 76 54.29Systolic blood pressure (At baseline)

Hypertensive (Greater than 140) 64 45.71

Non-hypertensive (140 or less) 110 78.57Systolic blood pressure (At 6-mo)

Hypertensive (Greater than 140) 30 21.43

Non-hypertensive (90 or less) 123 87.86Diastolic blood pressure (At baseline)

Hypertensive (Greater than 90) 17 12.14

Non-hypertensive (90 or less) 125 89.29Diastolic blood pressure (At 6-mo)

Hypertensive (Greater than 90) 15 10.71

No 121 86.43

Yes 18 12.86

Has hyperlipidemia

Missing 1 0.71

No 97 69.29

Yes 42 30.00

Has depression

Missing 1 0.71

No 136 97.14Has CAD

Yes 4 2.86

No 132 94.29Has CVD

Yes 8 5.71

No 115 82.14Has OSA

Yes 25 17.86

No 110 78.57Has diabetes mellitus

Yes 30 21.43

CAD: Coronary artery disease; CVD: Cardiovascular disease; OSA: Obstructive sleep apnea.

0.132). Given the weak correlation, several cofounders were included in the 
multivariate analysis as presented below.

Multivariate analysis
This study further analyzed the relationship between weight loss and blood pressure 
using a multiple regression technique. The findings presented in Table 3 show that 
after controlling for other cofounders like comorbidities and patient demographic 
characteristics, weight is an important factor for predicting the systolic blood pressure 
of the study participants (β = 0.1350, P < 0.000). Conversely, it was revealed that 
weight was not significantly associated with the diastolic blood pressure of the study 
participants (β = 0.0295, P < 0.138).

The logistic regression performed revealed that weight (β = 0.0140, P < 0.000) and 
age (β = 0.0534, P < 0.000) are important factors in determining systolic blood pressure 
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Table 2 t-test: Paired two sample for means

Weight at baseline Weight at 6-mo follow-up

Mean 231.61 203.88

t-stat 18.06

P value 0.0000

Table 3 Multiple regression showing the association between systolic and diastolic blood pressure and demographics and other 
comorbidities

Systolic blood pressure (β) Diastolic blood pressure (β)

Weight 0.1350b 0.0295

Age 0.5135b 0.1439

Gender

Female -1.1118 -2.9830

Race (White)

Non-White -0.9900 1.9809

Declined 0.9093 1.0592

DM -1.0136 -3.8298

OSA -1.4531 -0.7374

CVD -5.5353 -2.4714

Hyperlipidemia -1.4230 3.5368

CAD 14.9021 -0.4645

Depression -2.3854 -0.9559

bP < 0.01. CAD: Coronary artery disease; CVD: Cardiovascular disease; OSA: Obstructive sleep apnea.

Figure 2 Chart showing the association between total body weight and blood pressure.

after IGBT. None of the other demographic characteristics or indicated comorbidities 
were found to be significant. The results specifically indicated that for every unit 
increase in weight, the log odds of SBP will increase by 1.4%. Also, for every unit 
increase in age, the log odds of SBP will increase by 5.34%. No variable included in the 
study however showed a significant association with diastolic blood pressure after 
IGBT. These results are presented in Table 4.
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Table 4 Logistic regression showing the association between systolic and diastolic blood pressure and demographics and other 
comorbidities at 6-mo post-implantation

Systolic blood pressure (β) Diastolic blood pressure (β)

Weight 0.0140b 0.0081

Age 0.0534b 0.0262

Gender

Female 0.0002 0.2519

Race (White)

Non-White -0.3575 0.0558

Declined 0.1795 -0.3747

DM -0.1462 -0.2354

OSA -0.4340 -0.3993

CVD -0.4240 0.3402

Hyperlipidemia -0.0603 0.4243

CAD 0.3749 0.0000

Depression -0.3549 -0.3365

bP < 0.01. CAD: Coronary artery disease; CVD: Cardiovascular disease; OSA: Obstructive sleep apnea.

DISCUSSION
The intragastric balloon is used for those patients who have failed to achieve and 
maintain the weight loss with conservative measures or prefer a less invasive 
approach. In addition, it can have a significant role in the preoperative management of 
morbidly obese patients prior to bariatric surgery to reduce mortality and morbidity.

We observed an average loss of 11.97% from baseline weight at 6-mo post 
implantation, which is sufficient for comorbidity improvement. The present data 
indicate that Orbera® intragastric balloon significantly reduced weight, and systolic 
blood pressure at the time of balloon removal at 6-mo; although there was a decrease 
in diastolic blood pressure, it was not statistically significant. Furthermore, weight and 
age appear to be important factors in determining systolic blood pressure after 
intragastric balloon therapy. The weight reduction observed was analogous to other 
studies. Yorke et al[12] demonstrated a 15 kg and 5.9 ± 1.0 kg/m2 reduction post-
implantation in a systematic review of 26 studies. Herve at al[16] demonstrated a 12 kg 
weight reduction at the time of balloon removal and 8.6 kg reduction at 1 year follow 
up. A Brazilian multicenter study also cited a significant weight reduction of 15.2 ± 
10.5 kg, however, Ganesh et al[17] reported a 5.9 kg reduction after 6 mo[18]. While the 
intragastric balloon can induce short-term weight reduction, the weight loss sustain-
ability is often difficult to achieve. Despite weight regain observed, Crea et al[19] 
reported improvement in metabolic syndrome and the sustained 10% body weight 
loss.

Obesity plays a key role in metabolic syndrome[20]. The development of hyper-
tension in obesity involves multiple mechanisms such as insulin resistance, increased 
inflammatory markers, oxidative stress, the sympathetic nervous system, and the 
renin-angiotensin aldosterone system. The mentioned effects in the setting of obesity 
induce endothelial dysfunction thus contributing to elevated blood pressure[20]. 
While patients who undergo lifestyle interventions often have blood pressure 
improvement, its sustainability on weight loss is limited; therefore, it may fail to 
decrease long-term adverse cardiovascular effect[20]. While there are conflicting data 
regarding the influence of pharmacological agents for weight reduction on blood 
pressure improvement, there is evidence that bariatric surgery improves blood 
pressure by mechanisms such as decreasing plasma leptin and sympathetic nervous 
system activity[20]. Given the relatively new field of endoscopic bariatric therapies, 
there is limited data regarding the influence of intragastric balloon therapy on blood 
pressure. It is known that the intragastric balloon adopts the gastric restriction 
mechanism through the space-occupying design, while increasing post-prandial 
satiety and decreasing pre-prandial hunger. It has also been reported to alter hormone 
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release, such as leptin and ghrelin, leading to weight loss; however, it appears to be a 
transitory affect[21,22].

Orbera has a relatively good safety profile with the commonest adverse events 
being abdominal pain, nausea, vomiting, and gastroesophageal reflux disease[8,12,23]. 
While there is a cited early balloon removal rate of 9%, in our study, there was a 6.4% 
early balloon removal rate due to intolerable gastrointestinal adverse events[9].

The study has several limitations. They include the retrospective analysis of a 
single-center analysis and the absence of a control group. The frequency of the other 
comorbidities may be an underestimate. In addition, the follow-up period was only at 
the six-month time period of balloon removal, and therefore, weight loss sustainability 
cannot be concluded.

CONCLUSION
IGBT can be an effective short-term weight reduction modality with a relatively little 
risk of adverse event. Due to its improvement on systolic blood pressure, IGBT may 
help reduce cardiovascular risk.

ARTICLE HIGHLIGHTS
Research background
In the United States, about a third of adults have hypertension, which is the most 
modifiable risk factor for heart disease and stroke. The prevalence of obesity and 
hypertension in eastern North Carolina are comparable, with obesity being an 
established risk factor for hypertension. Lifestyle interventions and pharmacological 
agents often are not sufficient to achieve enough weight loss. Bariatric surgery offers 
the most effective weight reduction intervention, however patients with higher body 
mass index may have higher surgical morbidity and mortality, longer hospitalization, 
and high rates of 30-d readmission due to co-morbidities. Minimally invasive non-
surgical options like the intragastric balloon may bridge a critical gap in the treatment 
of obesity.

Research motivation
The weight loss mechanism of the intragastric balloon therapy is restrictive, and this 
leads to weight reduction due to reduced food intake from early post-prandial satiety. 
Weight loss helps to lower the risk of potentially serious obesity-related health 
problems like heart disease, stroke, hypertension, diabetes and osteoarthritis. Aside 
from long-term health benefits, weight reduction is cost-effective and promotes 
substantial health-care cost savings.

Research objectives
Our study focused on the impact of intragastric balloon therapy (IGBT) on blood 
pressure reduction. IGBT leads to statistically significant weight and systolic blood 
pressure reduction at 6-mo. Also, the degree of weight reduction by IGBT is sufficient 
to effect improvement in comorbidities.

Research methods
A retrospective chart review was conducted from January 1, 2016 to January 31, 2019 
of consecutive adults who received IGBT in a gastroenterology private practice in 
eastern North Carolina. The balloon was introduced into the stomach under 
endoscopic guidance, and while in the region of the gastric body, inflation with saline 
was performed at increments of 50 mL until target volume between 500 to 650 mL of 
saline was attained depending on the patient's gastric capacity. No procedural 
complications were noted during endoscopic placement and removal of the balloon.

Of the 172 patients who had IGBT at baseline, 11 patients (6.4%) requested early 
balloon removal due to foreign body sensation (n = 1), and/or intolerable 
gastrointestinal adverse events (n = 10). The reported gastrointestinal adverse events 
were nausea, vomiting, abdominal pain, and diarrhea. Eventually, 6-mo follow-up 
data were available for only 140 patients. As a result, only the 140 available at the 6-mo 
follow-up were included in the analysis. Univariate, bivariate, and multivariate 
statistical analyses were performed. Specifically, scatterplots were created to show the 
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relationship between weight and blood pressure, and paired two-sample t-test was 
carried out to determine if there was a significant reduction in weight before and after 
the IGBT. Multiple regressions were also performed to examine the association 
between participants’ total body weight and blood pressure. The outcome variables for 
the multiple regression were systolic and diastolic blood pressure measured as 
continuous variables. This was followed by logistic regression analyses to determine 
the association between total body weight and hypertension at 6-mo post-
implantation. The outcome variables for the logistic regression were systolic blood 
pressure–non-hypertensive (140 mmHg or less) or hypertensive (greater than 140 
mmHg), and diastolic blood pressure-non-hypertensive (90 mmHg or less) or 
hypertensive (greater than 90 mmHg). All authors had access to the study data and 
reviewed and approved the final manuscript. All statistical analyses were done using 
STATA 14®.

Research results
Weight is an important factor for predicting the systolic blood pressure of the study 
participants (β = 0.1350, P < 0.000). Conversely, weight was not significantly associated 
with the diastolic blood pressure of the study participants (β = 0.0295, P < 0.138). On 
average, the percent total body weight loss at 6-mo is 11.97 after IGBT. The logistic 
regression performed revealed that weight (β = 0.0140, P < 0.000) and age (β = 0.0534, 
P < 0.000) are important factors in determining systolic blood pressure after IGBT. The 
results specifically indicated that for every unit increase in weight, the log odds of SBP 
will increase by 1.4%. Also, for every unit increase in age, the log odds of SBP will 
increase by 5.34%.

IGBT can be an effective short-term weight reduction modality with a relatively 
little risk of adverse event. Due to its improvement on systolic blood pressure, IGBT 
may help reduce cardiovascular risk. Study limitations include the retrospective 
analysis of a single-center and the absence of a control group. In addition, the follow-
up period was only at the six-month time period of balloon removal, and therefore, 
weight loss sustainability cannot be concluded.

Research conclusions
IGBT engenders short-term weight reduction modality with a relatively little risk of 
adverse event. Its improvement on systolic blood pressure may help reduce 
cardiovascular risk.

Research perspectives
Given the increasing global prevalence of obesity, it is envisioned that bariatric devices 
such as intragastric balloons will continue to evolve. Though intragastric balloons can 
bring about short-term morbidity/mortality benefits, the long-term benefits are 
questionable. Further studies will focus on promoting the long-term weight benefits of 
intragastric balloons.
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