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Abstract

Background—Primary obesity surgery endoluminal (POSE) utilizes an incision-less operating 

platform system to create full-thickness plications in the gastric fundus and body (original POSE). 

Many studies have demonstrated the safety and efficacy of original POSE for the treatment of 

obesity.

Objective—We aimed to conduct a systematic review and meta-analysis of available literature in 

an attempt to evaluate the outcomes of original POSE per the ASGE task force thresholds.

Methods—Bibliographic databases were systematically searched for studies assessing the 

outcomes of POSE for the treatment of obesity. All randomized controlled trials (RCTs) and 

observational studies that assessed outcomes of POSE were included. Studies were included if 

they reported percent total weight loss (%TWL) or percent excess weight loss (%EWL) and the 

incidence of serious adverse events (SAE).

Results—A total of seven studies with 613 patients were included. Two included studies were 

RCTs, while the remaining were observational studies. Pooled mean %EWL at 3–6 months and 
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12–15 months were 42.62 (95% CI 37.56–47.68) and 48.86 (95% CI 42.31–55.41), respectively. 

Pooled mean %TWL at 3–6 months and 12–15 months was 13.45 (95% CI 8.93–17.97) and 12.68 

(95% CI 8.13–17.23), respectively. Subgroup analysis of two RCTs showed that weight loss at 

1 year was significantly higher in POSE patients (%EWL difference in means 19.45 (95% CI 

4.65–34.24, p value = 0.01). The overall incidence of serious adverse events was only 2.84% 

and included GI bleeding, extra-gastric bleeding, hepatic abscess, severe pain, severe nausea, and 

severe vomiting. The mean number of total anchors placed in the fundus and body was 13.18 (95% 

CI 11.77–14.58), and the mean procedure time was 44.55 min (95% CI 36.44–52.65).

Conclusion—POSE, a minimally invasive endoscopic bariatric therapy, is a safe and effective 

modality for the treatment of obesity. The outcomes of POSE meet and surpass the ASGE 

joint task force thresholds. Future studies should evaluate newer versions of this procedure that 

emphasize gastric body plication sparing the fundus.
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Background

More than 1.9 billion adults are overweight, and 650 million suffer from obesity globally, 

yet these overwhelming statistics continue to rise [1]. Lifestyle modifications are often 

recommended but fail to achieve sustained and significant weight loss. Bariatric surgery 

is an effective long-term option, but only 1–2% of eligible patients undergo surgery [2-4]. 

Therefore, the majority of obese patients remain untreated.

Endoscopic bariatric and metabolic therapies (EBMTs) are minimally invasive procedures 

developed to fill the gap between medical and surgical interventions for the treatment of 

obesity. Primary obesity surgery endoluminal (POSE) utilizes an incision-less operating 

platform system (IOP) (USGI Medical San Clemente, Calif, USA) to create full-thickness 

plications in the gastric fundus and body (original POSE), which leads to reduced gastric 

accommodation and delayed gastric emptying. Many studies have demonstrated the safety 

and efficacy of POSE, but these studies have shown variable outcomes. Thus, there is a need 

to systematically review the available POSE studies to resolve uncertainty and better inform 

physicians and patients about incorporating POSE in clinical practice. Previously published 

systematic reviews and meta-analyses have evaluated POSE together with other endoscopic 

gastroplasty (EG) techniques that utilize different devices and mechanisms of action [5-7].

A joint task force of the American Society for Gastrointestinal Endoscopy (ASGE) and 

the American Society for Metabolic and Bariatric Surgery (ASMBS) defined thresholds for 

an EBMT in a Preservation and Incorporation of Valuable endoscopic Innovations (PIVI) 

statement [8, 9]. According to these thresholds, an EBMT intended as a primary obesity 

intervention should achieve a mean minimum threshold of 25% excess weight loss (%EWL) 

measured at 12 months. In addition to the absolute threshold of weight loss, the mean 

%EWL difference between a primary EBT and control groups should be a minimum of 15% 

EWL and be statistically significant. The risk associated with EBT should equate to a 5% 
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incidence of serious adverse events (SAE). We aimed to conduct a systematic review and 

meta-analysis of available literature in an attempt to evaluate the outcomes of original POSE 

per the ASGE task force thresholds.

Methods

Search strategy

This systematic review was conducted in accordance with the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [10]. Electronic searches 

were performed using Ovid Medline, Scopus, Cochrane Register of Controlled Trials, and 

Web of Science databases from their dates of inception to November 2019. The search 

strategies are detailed in Supplement 1.

All data were extracted from article texts, tables, and figures with any estimates made based 

on the presented data and figures. Two investigators (S.S and A.K) independently reviewed 

each included article, and its eligibility was determined based on predetermined inclusion 

and exclusion criteria. Any discrepancy resolved by discussion and re-evaluation by senior 

authors.

Ethics approval was not required for this research. None of the investigators collected 

data through intervention or interaction with the individual, and no identifiable patient 

information was collected.

Study selection, data extraction, and quality assessment

All RCTs and observational studies that assessed outcomes of POSE for obesity treatment 

were included. Studies were included if they reported %EWL or percent total weight loss 

(%TWL) and adverse events. Studies were excluded if; endoscopic gastroplasty techniques 

using devices other than the IOP were used, no of patients was < 5 patients because of the 

bias associated with case reports/small case series and patient in the study have undergone 

prior endoscopic bariatric therapy or bariatric surgery and overlapping patient cohorts.

Three investigators used a standardized data collection form to extract the following 

information: Study design, sample size, patient demographics, body mass index (BMI), 

procedure time, plication patterns, number of plications/anchors, improvement in co-

morbidities, adverse events, mortality, weight loss, and other reported outcomes. Primary 

outcomes of interest were weight loss measured as %TWL or %EWL at follow-up, and 

severe adverse events (SAE) reported in the included studies.

Quality assessment of randomized controlled trials (RCTs) was done using the NIH Quality 

Assessment of Controlled Intervention Studies tool. For quality assessment of observational 

studies, the NIH Quality Assessment for Before-After (Pre-Post) Studies with No Control 

Group was used. The quality assessment of the studies was done by two independent authors 

(A.K and S.S). A disagreement on the score was discussed with seniors authors and was 

resolved by consensus.
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Statistical analysis

All statistical analysis was conducted using Comprehensive Meta-Analysis Software Version 

3 (Biostat; Englewood, NJ, USA). Mean values for %TWL and %EWL were pooled as 

weighted means. The pooled means were computed using the DerSimonian and Laird 

random-effects model. A p value of < 0.05 was considered statistically significant. The I2 

statistic was used to estimate heterogeneity across studies, where values of 25, 50, and 75% 

correspond to cut-off points for low, moderate, and high degrees of heterogeneity. Adverse 

events reported in included studies were pooled and expressed as a percentage. Studies that 

did not report standard deviations or if standard deviations could not be calculated, then the 

reported mean of the study was used as an estimate of its standard deviation to include them 

in the meta-analysis.

Results

Study selection, characteristics, and quality of included studies

The PRISMA flow diagram for study selection is shown in Fig. 1. Out of a total of 1371 

citations, seven studies with 613 patients fulfilling all inclusion criteria were finally included 

in the meta-analysis [11-17]. Individual study characteristics are summarized in Table 1. 

Two included studies were RCTs, while remaining were observational studies. Sullivan et al. 

[15] compared POSE (n = 221) with sham treatment group (n = 111), while Miller et al. [17] 

compared POSE (n = 34) with diet and exercise (n = 10). All studies were all published from 

2013 to 2019. Results of the quality assessment of all included studies were considered good 

for analysis (Supplement 2).

A total of 492 patients underwent the POSE procedure for weight loss in the included 

studies. The pooled mean age of the patients was 41.84 years (95% CI 39.87–43.82), and 

only 19.91% were male (Table 2). The mean pre-procedure BMI was 36.66 kg/m2, and the 

range was between 35.49 ± 3.36 kg/m2 and 47.23 ± 4.1 kg/m2.

Weight loss

%EWL—The %EWL was reported at 3 months in two studies [12, 13] and 6 months in four 

studies [11, 13, 14, 17]. Based on these studies, the pooled mean %EWL at 3–6 months was 

42.62 (95% CI 37.56–47.68, I2 = 40). The %EWL at 12 months was reported in 3 studies 

[13, 14, 17], while one study [16] reported %EWL at 15 months. The mean %EWL at 12–15 

months was 48.86 (95% CI 42.31–55.41, I2 = 67) (Fig. 2a). Two RCTs [15, 17] reported the 

difference in mean %EWL between the treatment (POSE procedure N = 255) and control 

groups (lifestyle modification or sham procedure N = 121). The mean %EWL difference 

between POSE procedure group and control groups in RCTs at 12 months follow-up was 

19.45 (95% CI 4.65–34.24, I2 = 94) and was statistically significant (p value 0.01) (Fig. 2b).

%TWL—The %TWL was reported at 3 months in 2 studies [12, 13], 6 months in 4 studies 

[11, 13, 14, 17], 12 months in 4 studies [13-15, 17] and 15 months in one study [16]. Pooled 

mean %TWL at 3–6 months and 12–15 months was 13.45 (95% CI 8.93–17.97, I2 = 59) and 

12.68 (95% CI 8.13–17.23, I2 = 98), respectively (Fig. 3a). Subgroup analysis of 2 RCTs 
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[15, 17] showed that %TWL was significantly higher in POSE group (difference in means 

4.81 (95% CI 1.10–8.52, p value = 0.01, I2 = 53) (Fig. 3b).

Sensitivity analysis and meta-regression

We studied the influence of a single study on the %TWL by removing one study at a 

time. The exclusion of the study by Sullivan et al. [15] showed an increase in %TWL at 

12 months to 15.05 (95% CI 12.94–17.16); otherwise, there was no clinically significant 

difference in the results indicating that the results were statistically reliable except for the 

study by Sullivan et al. [15]. Multiple analyses were performed to identify potential sources 

of heterogeneity. Excluding the study of Sullivan et al. [15] decreased the heterogeneity 

(I2) of %TWL estimates at 12 months to 72%. Study design RCT with sham control [15] 

did explain substantial study heterogeneity on meta-regression analysis (Supplementary Fig. 

1). Therefore, we removed this clinically and statistically heterogeneous study and reported 

%TWL at 12 months as 15.05 (95% CI 12.94–17.16, I2 = 72) (Fig. 3c).

Adverse events

All studies reported the incidence of SAE. There was no mortality reported. The overall 

incidence of SAE was 2.84%. SAE reported were gastrointestinal (GI) bleeding in 3 (0.61%) 

[13, 17], extra-gastric bleeding in 1 (0.20%) [15], hepatic abscess in 1 (0.20%) [15], severe 

pain in 1 (0.20%) [15], severe nausea in 4 (0.81%) [15] and severe vomiting in 4 (0.81%) 

[15] patients. Gastrointestinal (GI) bleeding was described as minor bleeding at the suture 

site in one patient [13], which was managed without incident. GI bleeding in two other 

patients [17] was reported minor postoperative bleeding, which resolved within 24 h without 

any sequelae. The extra-gastric bleed likely occurred from a blood vessel on the external 

surface of the stomach, the patient underwent laparoscopy, but the bleeding stopped without 

any additional intervention. The patient with hepatic abscess was hospitalized and treated 

with intravenous antibiotics and interventional radiology drainage. Hepatic abscess resolved 

without any sequelae (Fig. 4).

The most common minor adverse events reported were post-procedure abdominal pain 

(43.75%), sore throat (26.47%), nausea (20.22%), and vomiting (17.27%) [11, 14, 15]. 

These symptoms resolved resolve quickly on their own or with supportive therapy. Other 

minor adverse events were Heartburn/reflux in 18 patients [15], chest pain in 2 patients [11], 

low-grade fever in 1 patient [11], and low hematocrit requiring observation in 1 patient.

Co-morbidities, gastric emptying, and satiety

Only one study [15] reported changes in co-morbidities after POSE. Improvement of 

diabetes occurred in significantly more patients after POSE than sham procedure at 12 

months (56.25% vs. 10.00%, p value 0.036). Trends of improvement in hyperlipidemia 

(35.71%) and hypertension (19.39%) were also reported [15]. One other study [16] reported 

improvement in glucose/insulin ratio (p < 0.05) and postprandial decrease in ghrelin (p = 

0.03), as well as a postprandial increase in PYY (p = 0.001) after POSE.

One study [16] reported a significant delay in gastric emptying rate after the POSE 

procedure (p < 0.05) at 2 months. However, the gastric emptying function returned to 
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baseline at 6 months. Two studies [16, 17] performed satiety testing. Caloric intake capacity 

significantly decreased by 404.26 (95% CI 198.00–610.52) kcal (p < 0.001) at 6 months. In 

one study [17], caloric intake capacity decreased by 607.8 (95% CI 329.9–885.7) kcal (p < 

0.01) at 12 months. Significant reductions in volume of liquid ingested was also reported 

at 6 months (351.0 (95% CI 224.4–477.6), p = 0.001) and 12 months (378.2 (95% CI 

216.6–539.8), p = 0.001) after POSE [17].

Procedure technique and characteristics

The POSE procedure involves the use of the IOP system to create full-thickness plications 

in the stomach to induce weight loss. The IOP consists of transport, which is a flexible, 

steerable, multi-lumen access device for passage of ultraslim endoscope for visualization, 

a g-Lix for tissue manipulation, and a g-Prox for the placement of snowshoe-shaped 

tissue anchors [13, 18]. The anchors hold plicated tissue permitting serosal approximation 

to reduce the stomach volume. The original POSE procedure involved the placement of 

anchors in the fundus and distal body. The average number of anchors placed in the fundus 

ranged from 7.5 [13] to 9.7 [16] and the pooled mean was 8.33 (95% CI 7.51–9.15). All 

included studies on an average placed 3.0 [11] to 4.2 [17] anchors in the stomach body, 

except one study [12] where 18 anchors were placed in the stomach body in a subgroup 

(POSE-18) of 6 higher BMI patients. The mean total number of anchors placed was 13.18 

(95% CI 11.77–14.58). The POSE procedure time ranged between 20 and 69 min. The 

pooled mean procedure time was 44.55 min (95% CI 36.44–52.65).

Discussion

We report the results of a meta-analysis evaluating the efficacy, safety, and procedural details 

of POSE. Our analysis suggests that the POSE procedure is safe and effective for the 

treatment of obesity. The %EWL and %TWL at 12–15 months was 48.86 (95% CI 42.31–

55.41) and 12.68 (95% CI 8.13–17.23), respectively. In addition to the absolute threshold of 

weight loss, the mean % EWL difference between POSE and control groups in RCTs at 12 

months was 19.45 and was statistically significant. The overall incidence of severe adverse 

event rate was low (2.84%), and there was no mortality. The outcomes of POSE surpass the 

ASGE joint task force thresholds defined in the PIVI statement [8] and thus meets these 

criteria to be incorporated into clinical practice.

The magnitude of weight loss after the POSE procedure was superior to that achieved with 

intensive lifestyle interventions. In a head-to-head RCT [17] comparing POSE with intensive 

diet and exercise, POSE resulted in significantly higher weight loss at 12 months (%EWL 

45.0 vs. 18.1). Bariatric surgeries are associated with more substantial and durable weight 

loss [19, 20], whereas long-term data with POSE is lacking. Only one study reported 15 

months of follow-up weight loss after POSE, and weight regain is possible on a longer 

follow-up. Although bariatric surgery benefits outweigh the risk of adverse events and 

small mortality [21], many patients do not undergo bariatric surgery due to their invasive 

nature, the stigma of altered anatomy, perceived risk of adverse events, or lack of insurance 

coverage [4, 22]. POSE is a safe, minimally invasive therapy with quick recovery time 

and does not require abdominal incisions. POSE produces remodeling of the stomach but 
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does not significantly alter the anatomy. After POSE, the stomach remains intact with its 

innervation and blood supply, and there is potential for revision or conversion to bariatric 

surgery. Therefore, EBMT like POSE, can be an attractive therapy for not only individuals 

with class I and II obesity but also for patients who are not surgical candidates or do 

not wish to undergo surgery. However, currently, EBMTs are available at selected centers 

and are performed on a limited number of patients. There are several barriers, and many 

areas need to be addressed for the widespread adoption of EBMTs. Standardized EBMT 

training and credentialing systems are needed. EBMTs are mostly a self-pay procedure 

in the USA, and insurance coverage remains a significant barrier to widespread adoption. 

Randomized control trials, long-term outcomes, and data on the improvement of obesity-

related co-morbidities after EBMTs will be needed.

The safety profile of POSE was very favorable; the overall incidence of SAE was only 

2.84%. Included studies reported these events as SAE, but according to ASGE Quality 

Task Force recommendations, most of these can be classified as mild to moderate adverse 

events [23]. The majority of these SAE were related to severe nausea (0.81%), vomiting 

(0.81%), and pain (0.20%) reported in only one study [15], whereas these symptoms were 

only mild in other studies. Protocol in this RCT [15] did not allow for prescribing pain 

or nausea medications to subjects upon discharge. Post-procedure symptoms of abdominal 

pain, nausea, and vomiting usually resolve within 1 week of discharge and can be controlled 

in most patients with routine use of antiemetics and pain medications. GI bleeding 

(0.61%) was minor and managed conservatively without incident. Extra-gastric bleeding 

was reported likely due to improper plication placement technique [15], and after retraining 

of investigators on proper technique did not recur. The only case of the hepatic abscess was 

likely related to translocation of gut microbial flora outside of the gastroluminal space and 

can be prevented with judicious use of antibiotics.

All observational POSE studies reported excellent weight loss ranging from 44.9 to 

63.7%EWL at 12–15 months. POSE was also evaluated in two RCTs providing the highest 

level of evidence. Miller et al. compared POSE with diet and exercise and reported excellent 

weight loss (difference in mean %EWL at 12 months of 26.9). Sullivan et al. [15] compared 

POSE with the sham procedure and showed significantly higher weight loss (difference in 

mean %EWL at 12 months of 11.8); however, the co-primary endpoint of super superiority 

margin was not met. The likely explanation of the lower spectrum of weight loss seen 

in this study was that subjects received low-intensity lifestyle therapy and follow-up in 

contrast to other EBMT studies that incorporated higher-intensity lifestyle therapy and other 

interventions. Secondly, the sham control design also contributed to lower weight loss. 

ASGE PIVI [8] recommends that EBMT is best evaluated when compared to a second 

treatment, rather than a sham since sham groups in bariatric trials have proven to be 

unreliable with considerable variability in weight loss [24, 25].

Original POSE procedure was performed in all included studies. Original POSE involved 

the placement of approximately 7–9 anchors in the gastric fundus to decrease fundal volume 

and limit gastric fundal accommodation in response to a meal [13], and only 3–4 additional 

anchors are placed in the distal stomach body to prolong gastric emptying. Espinós et al. 

[16] reported delayed gastric emptying after POSE, and the delay in gastric emptying was 
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associated with more and sustained weight loss at 15-month. However, the gastric emptying 

was normal 6 months after POSE. Normalization of gastric emptying was possibly related 

to the small number of anchors placed in the distal body. García et al. [12] successfully 

demonstrated safety and feasibility of placing 18 anchors in the stomach body in addition 

to the fundal anchors in a small subgroup of severely obese patients resulting in effective 

weight loss (16.87%TWL at 3 months). Jirapinyo et al. [18] suggested that focusing on the 

gastric body may have a more significant effect on gastric motility and, consequently, higher 

weight loss. They described distal POSE through a belt-and-suspenders approach, a novel 

POSE technique focusing on placement of anchors solely in the gastric body and sparing 

the fundus. Distal POSE resulted in excellent weight loss (27.6%TWL and 56.0%EWL 

at 6 months) in the only reported case [18]. We believe distal POSE can further refine 

the original POSE technique and can be a more effective treatment for obesity that merits 

further extensive studies.

Studies comparing EBMTs are lacking. Intragastric balloons (IGB), a space-occupying 

device, is the most common EBMT [26], but one major limitation is the weight regain after 

removal of the balloon at the end of 6 months [27-30]. In our analysis of POSE studies, 

weight regain was not seen at 12–15 months (%EWL 48.86) compared to 3–6 months 

(%EWL 42.62) follow-up. The incidence of SAE and early removal reported in the literature 

after IGB [27, 28] was higher than the SAE for POSE in our analysis. Weight loss with 

POSE seems durable with fewer adverse events compared with IGB.

ESG is another endoscopic gastroplasty procedure that has gained momentum worldwide as 

a promising EBMT [31, 32]. While several observational studies have shown that ESG is an 

effective and safe option for weight loss, RCTs are still lacking, and only one retrospective 

controlled study is available [33]. Cheskin et al. [33] retrospectively compared ESG with 

high-intensity diet and lifestyle therapy and found a difference in mean %TWL of 6.3 

(%TWL ESG 20.6 versus 14.3 lifestyle cohort). These results were comparable to POSE 

RCT by Miller et al., which showed a difference in mean %TWL of 7.7 between POSE and 

lifestyle modification. A meta-analysis [6] indirectly comparing observational uncontrolled 

ESG studies with POSE (RCTs and observational studies) reported a mean difference in 

%EWL at 12 months of 7.84 in favor of ESG. While ESG procedure places suture on the 

greater curvature of the stomach to form a sleeve, the original POSE studies focused on 

the stomach fundus. Distal POSE technique focusing on the stomach body rather than the 

fundus can potentially achieve superior weight loss similar to seen in observational ESG 

studies. SAE profile of POSE in our analysis is comparable to that reported with ESG [22]. 

The POSE procedure time in our analysis was shorter than reported for ESG [31]. ESG also 

appears to have a longer learning curve. Saumoy et al. [34] showed that 38 ESG procedures 

by a single operator are required to attain efficiency and mastery was attained after 55 

procedures, whereas García et al. [12] reported the original POSE and POSE-18 (fundus 

plus 18 plications in the body) average plication time of 20 min and 25 min, respectively, in 

a study with only 21 patients.

Ours is the first comprehensive systematic review and meta-analysis to evaluate the 

effectiveness, safety, and procedural technique, specifically for POSE. We included recent 

POSE studies [12, 14] not included in the previous meta-analysis [6, 7]. Despite our rigorous 
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review, our study has several limitations. The quality of our systematic review and meta-

analysis is inherently limited by the quality of the included studies. Only two studies were 

RCTs, and the rest were observational studies without controls of variable sample size. 

Length of follow-up varied among studies, and the longest follow-up time available was 15 

months; hence, future studies with longer follow-up are needed. Most of the studies did not 

report the impact of POSE on obesity-related co-morbidities. A high degree of statistical 

heterogeneity was found in some of our estimates. Omitting the study from Sullivan et al. 

partially reduced the heterogeneity. This study varied from other studies by the sham control 

group and low-intensity lifestyle and follow-up. Other reasons for heterogeneity could be 

variability in the POSE procedure, operator, and patient characteristics.

In conclusion, POSE is a minimally invasive endoscopic bariatric therapy with effective 

weight loss outcomes and a favorable safety profile. The outcomes of the original POSE 

meet and surpass the ASGE joint task force thresholds. Future studies should evaluate newer 

versions of this procedure that emphasize gastric body plication sparing the fundus.
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Fig. 1. 
PRISMA flow diagram for study selection
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Fig. 2. 
A Forest plots showing percent excess weight loss (%EWL) achieved with POSE. B Forest 

plots showing the difference in mean percent excess weight loss (%EWL) in RCTs
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Fig. 3. 
A Forest plots showing Percent Total Weight Loss (%TWL) achieved with POSE. B Forest 

plots showing the difference in mean percent total weight loss (%TWL) in RCTs. C Forest 

plots showing Percent Total Weight Loss (%TWL) achieved with POSE after exclusion of 

study by Sullivan et al [15] which was found to be substantially heterogeneous
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Fig. 4. 
Incidence of serious adverse events
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Table 2

Population, procedure characteristics, and outcomes of the included studies

No. of POSE patients N = 492
No. of studies = 7

Pooled mean age years 41.84 (95% CI 39.87–43.82)

Gender male 19.91%

Pooled mean BMI 36.66 (95% CI 35.82–37.50)

Mean procedure time (min) 44.55 (95% CI 36.44–52.65)

Total no of anchors 13.18 (95% CI 11.77–14.58)

Anchors in the gastric fundus 8.33 (95% CI 7.51–9.15)

Anchors in the gastric body 5.66 (95% CI 4.23–7.10)

Serious adverse events Overall 2.84%

Gastrointestinal bleeding 3 (0.61%)

Extra-gastric bleeding 1 (0.20%)

Hepatic abscess 1 (0.20%)

Severe pain 1 (0.20)

Severe nausea 4 (0.81%)

Severe vomiting 4 (0.81%)

Minor adverse events Mild abdominal pain (43.75%)

Sore throat (26.47%)

Nausea (20.22%)

Vomiting (17.27%)

Heartburn/reflux (3.65%)

Chest pain (0.41%)

Low-grade fever (0.20%)

Post-procedure decrease in calorie intake capacity at 6 months 404.26 (95% CI 198.00–610.52) kcal (p < 0.001) (2 studies)

%TWL at 3–6 months 13.45 (95% CI 8.93–17.97)

%TWL at 12–15 months 12.68 (95% CI 8.13–17.23)

%EWL at 3–6 months 42.62 (95% CI 37.56–47.68)

%EWL at 12–15 months 48.86 (95% CI 42.31–55.41)
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