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Introduction: We performed a meta-analysis to evaluate the influence of a home enteral nutritional support compared with a normal oral diet in postoperative subjects with upper gastrointestinal cancer resection.

Methods: A systematic literature search up to December 2021 was done and 23 studies included 3,010 subjects with upper gastrointestinal cancer resection at the start of the study; 1,556 of them were given home enteral nutritional support and 1,454 were normal oral diet. We calculated the odds ratio (OR) and mean difference (MD) with 95% CIs to evaluate the influence of home enteral nutritional support compared with a normal oral diet in postoperative subjects with upper gastrointestinal cancer resection by the dichotomous or continuous methods with a random or fixed-influence model.

Results: Home enteral nutritional support had significantly higher quality of life (MD, 2.08; 95% CI, 1.50–2.67, p < 0.001), better body weight change (MD, 1.87; 95% CI, 1.31–2.43, p < 0.001), higher albumin (MD, 1.27; 95% CI, 0.72–1.82, p < 0.001), and higher pre-albumin (MD, 30.79; 95% CI, 7.29–54.29, p = 0.01) compared to the normal oral diet in subjects with upper gastrointestinal cancer resection. However, home enteral nutritional support had no significant impact on the hemoglobin (MD, 4.64; 95% CI, −4.17 to 13.46, p = 0.30), and complications (OR, 1.03; 95% CI, 0.76–1.40, p = 0.83) compared to the normal oral diet in subjects with upper gastrointestinal cancer resection.

Conclusions: Home enteral nutritional support had a significantly higher quality of life, better body weight change, higher albumin, and higher pre-albumin, and had no significant impact on the hemoglobin and complications compared to the normal oral diet in subjects with upper gastrointestinal cancer resection. Further studies are required.
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BACKGROUND

Upper gastrointestinal cancer, mostly esophageal and gastric cancer, is the third most frequent cancer in the world, causing the second-highest cancer-associated mortality (1). Poor nutritional status is one of the chief reasons for high death in upper gastrointestinal cancer (2). Upper gastrointestinal cancer can decrease oral consumption, with up to 70% of subjects suffering clinically substantial weight loss at diagnosis (3). Standard management for upper gastrointestinal cancer, e.g., chemotherapy and surgery, worsen nutritional status (4). It is assessed that oral consumption is inadequate and could only satisfy up to 70% of the energy needed at discharge after upper gastrointestinal resection (5), joined with the alteration in usual diet patterns because of the gastrointestinal tract reconstruction, there is a high incidence of gastrointestinal problems in the first year after surgery (5). The latest meta-analysis showed a weight loss of up to 12% at 6 months postoperation, with over 50% of all subjects losing more than 10% body weight at 12 months after upper gastrointestinal resection (6). Concerning long-term results, up to 95% of subjects fail to recover the lost weight at 5 or more years after surgery (7), recommending that the initial weight loss after surgery has a persistent influence and that nutritional status might affect more adjuvant management. In addition, malnutrition is frequently followed by physical, psychological, and emotional symptoms, causing a decrease in quality of life (8). Guaranteeing nutritional support after hospital discharge is vital, but the best method of management remains indistinguishable. Guidelines for enhanced recovery after esophagectomy and gastrectomy suggest routine postoperative nutrition management, comprising enteral tube feeding or oral nutritional supplements (9, 10). Many studies lately have studied home enteral nutrition [home enteral tube feeding (11)] and oral nutritional supplements after hospital discharge for recovering the nutritional status of subjects with upper gastrointestinal cancer after hospital discharge (12–15). The European Society for Clinical Nutrition and Metabolism surgery working group considered both enteral tube feeding and oral nutritional supplements as enteral nutrition after gastrointestinal surgery and called them as nutritional management by the enteral route in the guideline (16). The influences of home enteral nutritional support are conflicting. Some of these studies revealed that home enteral nutritional support significantly improved the nutritional status of subjects compared with a normal oral diet (12–15). but other studies failed to show such improvement (17, 18). Though nutritional status improvement and living in a familiar environment with family members might improve quality of life, several studies have recommended that home enteral nutritional support might inflict subjects and their caregivers (19). Therefore, results involving quality of life varied. Moreover, outcomes regarding the safety of home enteral nutritional support were varying. Previously, there has been a lack of consensus about the best nutritional support program after hospital discharge after upper gastrointestinal resection. In 2019, the European Society for Clinical Nutrition and Metabolism established the first guideline on home enteral nutrition (20), concentrating on its methodology and clinical practice. Though the guidelines defined indications for home enteral nutrition, comprising gastrointestinal cancer subjects at risk of malnutrition, the exact influence of home enteral nutrition in upper gastrointestinal cancers has not been explained until now. Moreover, influence of the oral nutritional supplements after hospital discharge of subjects with upper gastrointestinal cancers is conflicting. Therefore, we performed the present meta-analysis to evaluate the effect of home enteral nutritional support compared with a normal oral diet in postoperative subjects with upper gastrointestinal cancer resection.



METHODS

This meta-analysis is organized according to the epidemiology statement (21), after the established methodology.


Study Selection

The main objective of this study was to compare the influence of home enteral nutritional support compared with a normal oral diet in postoperative subjects with upper gastrointestinal cancer resection using the following tools, such as odds ratio (OR), frequency rate or relative risk, and CI of 95%.

The search was not narrowed to English, and inclusion criteria were not restricted by study type or size. Studies with no correlation were exempted from the study, e.g., editorials, review articles, letters, and commentary. Figure 1 exhibits the mode of analysis.
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FIGURE 1. Schematic illustration of the study method.


The article inclusion criteria were classified and integrated into the meta-analysis when:

1. The study was a randomized control trial, prospective study, or retrospective study.

2. The target population was subjected with upper gastrointestinal cancer resection.

3. The intervention program was home enteral nutritional support.

4. The study comprised comparisons between home enteral nutritional support and normal oral diet.

The next exclusion criteria were adopted among the intervention groups.

1. Studies that did not determine the influence of home enteral nutritional support compared with a normal oral diet in postoperative subjects with upper gastrointestinal cancer resection.

2. Studies with management other than home enteral nutritional support.

3. Studies that did not concentrate on the influence of comparative outcomes.



Identification

PICOS principle was the protocol for the search strategy (22) and asserted the critical elements of PICOS as P (population): subjects with upper gastrointestinal cancer resection; I (intervention/exposure): home enteral nutritional support; C (comparison): home enteral nutritional support and normal oral diet; O (outcome): quality of life, bodyweight change, albumin, pre-albumin, hemoglobin, and complications; and S (study design), had no limitation (23). We conducted a systematic and brief search on MEDLINE/PubMed, Google Scholar, Embase, OVID, and Cochrane Library until December 2021, by a combination of keywords and correlated words for home enteral nutritional support, upper gastrointestinal cancer resection, normal oral diet, quality of life, bodyweight change, albumin, pre-albumin, hemoglobin, and complications as shown in Table 1. The selected studies were pooled in EndNote software to exclude the duplicates. Additionally, a thorough screening on the title and abstracts was done to erase any data that did not show any influence of home enteral nutritional support and normal oral diet on the outcomes studied for subjects with upper gastrointestinal cancer resection. Related pieces of information were collected from the remaining studies.


Table 1. Search strategy for each database.
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Screening

Subject-related and study-related data characteristics were considered for the collection and classification of data, and it was pooled into a standardized form. The categorization was made into the standard form, such as the surname of the first author, duration of the trial, place of practice, design of the study, subject type, sample size, categories, demography, treatment methodology, information source, method of evaluation (both qualitative and quantitative), statistical analysis, and primary outcome evaluation (22).

Methodological quality was assessed by the “risk of bias tool” adopted from Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0. This meta-analysis recommended that if a trial with inclusion criteria was based on the standards mentioned earlier, any conflicts that arose during the data collection by two reviewers were resolved through discussion and when necessary by the “corresponding author” to ensure the quality of the methodology (24).



The Level of Risk of Bias Is Counted in the Assessment Criteria

The level of risk was considered low if all quality parameters were met. It was considered moderate if one of the quality parameters was not met/or partially met and was considered high if one of the quality parameters was not met/or not included. A re-examination of the original article was addressed for any inconsistencies.



Eligibility Criteria

The main eligibility criteria concentrated on the influence of a home enteral nutritional support compared with a normal oral diet in postoperative subjects with upper gastrointestinal cancer resection. An evaluation of the influence of home enteral nutritional support and normal oral diet on the quality of life, body weight change, albumin, pre-albumin, hemoglobin, and complications in upper gastrointestinal cancer resection was conducted, and the data were extracted forming a summary.



Inclusion

Studies reporting the influence of home enteral nutritional support compared with a normal oral diet in postoperative subjects with upper gastrointestinal cancer resection were only included in the sensitivity analysis. In comparison, the impact of home enteral nutritional support and normal oral diet cooperated were considered as a subcategory of sensitivity analysis.



Statistical Analysis

The dichotomous or continuous methods were used to compute the OR and mean difference (MD) at a 95% CI on a fixed-influence or random-influence model. First, the I2 index range was established between 0 and 100%, when the I2 index scale for heterogeneity was indicated as no, low, moderate, and high as 0, 25, 50, and 75%, respectively (25). Random-influence was considered if I2 was >50%, and if <50%, as fixed-influence. The initial evaluation of the result was stratified, and in sub-group analysis, a p-value <0.05 was reported statistically significant. Egger regression test was used quantitatively and qualitatively to assess the publication bias (if p ≥ 0.05) by inspecting funnel plots of the logarithm of ORs compared with their SEs (22). The entire values of p were appeared two-tailed. The statistical analysis and graphs were done by “Reviewer Manager” version 5.3 (The Nordic Cochrane Center, The Cochrane Collaboration, Copenhagen, Denmark).




RESULTS

A total of 3,450 distinctive studies were found, of which 23 studies (between 2015 and 2021) satisfied the inclusion criteria and were comprised in the study (12–15, 17, 18, 26–41). This meta-analysis study based on 23 studies included 3,010 subjects with upper gastrointestinal cancer resection at the start of the study; 1,556 of them were given home enteral nutritional support and 1,454 were normal oral diet. All studies evaluated the influence of a home enteral nutritional support compared with a normal oral diet in postoperative subjects with upper gastrointestinal cancer resection. Ten studies reported data stratified to the quality of life; they all collected data using the same cancer-specific core questionnaire from the European Organization for Research and Treatment of Cancer, 18 studies reported data stratified to the bodyweight change, 9 studies reported data stratified to the albumin, 5 studies reported data stratified to the pre-albumin, 5 studies reported data stratified to the hemoglobin, and 9 studies reported data stratified to the complications. The study size ranged from 23 to 880 subjects with upper gastrointestinal cancer resection at the beginning of the study. The information of the 23 studies is shown in Table 2.


Table 2. Characteristics of the selected studies for the meta-analysis.
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Home enteral nutritional support had significantly higher quality of life (MD, 2.08; 95% CI, 1.50–2.67, p < 0.001) with low heterogeneity (I2 = 24%), better body weight change (MD, 1.87; 95% CI, 1.31–2.43, p < 0.001) with high heterogeneity (I2 = 93%), higher albumin (MD, 1.27; 95% CI, 0.72–1.82, p < 0.001) with moderate heterogeneity (I2 = 51%), and higher pre-albumin (MD, 30.79; 95% CI, 7.29–54.29, p = 0.01) with high heterogeneity (I2 = 90%) compared to a normal oral diet in subjects with upper gastrointestinal cancer resection as shown in Figures 2–5. However, home enteral nutritional support had no significant impact on the hemoglobin (MD, 4.64; 95% CI, −4.17 to 13.46, p = 0.30) with high heterogeneity (I2 = 97%) and complications (OR, 1.03; 95% CI, 0.76–1.40, p = 0.83) with no heterogeneity (I2 = 17%) compared to a normal oral diet in subjects with upper gastrointestinal cancer resection as shown in Figures 6, 7.


[image: Figure 2]
FIGURE 2. A forest plot of the quality of life in subjects with upper gastrointestinal cancer resection with the home enteral nutritional support compared to the normal oral diet.
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FIGURE 3. A forest plot of the bodyweight change in subjects with upper gastrointestinal cancer resection with the home enteral nutritional support compared to the normal oral diet.
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FIGURE 4. A forest plot of the albumin in subjects with upper gastrointestinal cancer resection with the home enteral nutritional support compared to the normal oral diet.
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FIGURE 5. A forest plot of the pre-albumin in subjects with upper gastrointestinal cancer resection with the home enteral nutritional support compared to the normal oral diet.
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FIGURE 6. A forest plot of the hemoglobin in subjects with upper gastrointestinal cancer resection with the home enteral nutritional support compared to the normal oral diet.



[image: Figure 7]
FIGURE 7. A forest plot of the complications in subjects with upper gastrointestinal cancer resection with the home enteral nutritional support compared to the normal oral diet.


The stratified data did not examine factors, such as cost, age, gender, and ethnicity, between the two groups because no studies adjusted or outlined these factors. No publication bias (p = 0.89) was detected when the quantitative measurement was conducted using the Egger regression test and examination of the funnel plot. However, low methodological quality was observed in selected randomized control trials. No articles had selective reporting or incomplete data, which proved that selected articles were devoid of selective reporting bias as shown in Figure 8.


[image: Figure 8]
FIGURE 8. Risk of bias summary.




DISCUSSION

This meta-analysis study constructed on 23 studies included 3,010 subjects with upper gastrointestinal cancer resection at the start of the study; 1,556 of them were given home enteral nutritional support and 1,454 were normal oral diet (12–15, 17, 18, 26–41). Home enteral nutritional support had significantly higher quality of life, better body weight change, higher albumin, and higher pre-albumin compared to a normal oral diet in subjects with upper gastrointestinal cancer resection. However, home enteral nutritional support had no significant impact on the hemoglobin and complications compared to the normal oral diet in subjects with upper gastrointestinal cancer resection. However, the analysis of outcomes should be performed with consideration because of the low sample size of some of the selected studies found for the meta-analysis, 14 out of 23 studies with ≤ 100 subjects as sample size; recommending the need for other studies to confirm these findings or perhaps to significantly impact confidence in the influence evaluation.

Meta-analysis is a methodology adapted to statistically pool and study the findings from several independent randomized normal oral diet-led trials (42). Surgery is the foundation of a multimodal managing approach for a limited local region upper gastrointestinal cancer. European Society for Clinical Nutrition and Metabolism guidelines on clinical nutrition in surgery endorsed that nasojejunal feeding tube or needle catheter jejunostomy is considered for malnutrition subjects who suffered from major upper gastrointestinal surgeries (16). Furthermore, a systematic review by Yan recommended that enteral nutrition is favored in gastrointestinal cancer subjects after surgery (43). Moreover, guidelines on nutrition in cancer subjects endorsed the maintenance of nutrition treatment after hospital discharge for subjects who do not meet their needs via the oral method (44, 45). Lately, the European Society for Clinical Nutrition and Metabolism guideline on home enteral nutrition suggested that gastrointestinal cancer subjects at risk of malnutrition must consider oral nutritional supplements or home enteral nutrition before hospital discharge (20). In clinical practice, many subjects select to keep the nasojejunal feeding tube at hospital discharge. Choi et al. reported that 90% of their gastro-esophageal cancer subjects used a nasojejunal feeding tube after surgery, and 75% of the subjects used nasojejunal feeding tubes for home enteral nutrition after hospital discharge (46). Moreover, many hospitals follow upper gastrointestinal cancer subjects with oral nutritional supplements after hospital discharge (17, 18, 26). Malnutrition and weight loss are major problems after surgery in upper gastrointestinal subjects. Earlier randomized clinical trials and meta-analyses have reported a weight loss of up to 20% in 6 months after surgery in upper gastrointestinal subjects (6). Weight loss is the more common sign of malnutrition, and there is substantial indication that postoperative malnutrition outcomes in protein catabolism and wound healing delay, and is an independent marker of higher problems and poor prognosis between subjects who suffer upper gastrointestinal cancer surgery (47). Almost 72% of subjects can get only up to 85% of the necessary calories by oral intake at hospital discharge after upper gastrointestinal resection (5). Earlier studies reported that home enteral nutritional support after hospital discharge can supplement the everyday needs of subjects that cannot take normal oral food (26, 35). Though, the energy supplemented by home enteral nutritional support effect on weight loss in postoperative subjects with upper gastrointestinal cancers is still not consistent and needs further studies.

Subjects getting home enteral nutrition might experience nasojejunal tube-related problems, e.g., tube blocking, tube movement, and unintentional nasojejunal tube removal, which might lead to an early end of home enteral nutrition (48). Therefore, it is vital to evaluate the safety of home enteral nutritional support. This meta-analysis indicates that there was no significant difference in the complications among home enteral nutritional support and the normal oral diet, showing the safety of home enteral nutritional support. The upcoming studies should consider grouping subjects according to their nutritional status at hospital discharge. Quality of life is debatably one of the most vital criteria in assessing the success of the surgery (49). After upper gastrointestinal resection, subjects suffer from poor quality of life, which is associated with reduced physical function and symptoms, e.g., appetite loss, vomiting, fatigue, and sleep disturbance (50). Due to these problems, a number of subjects could not stand a complete treatment approach of neoadjuvant or adjuvant therapy (51), and poor quality of life has been reported to be an independent negative prognostic factor for subject death (52). Therefore, improving the postoperative physical status and decreasing symptoms is critical. Healthcare costs are also vital evidence of home enteral nutritional support. It was found that the healthcare costs of home enteral nutritional support are higher than the normal oral diet, chiefly related to the cost of enteral nutrition agents (53). However, we could not evaluate it since studies did adjust or outline this factor.

This meta-analysis showed the relationship between the influences of home enteral nutritional support compared with a normal oral diet in postoperative subjects with upper gastrointestinal cancer resection. However, further studies are needed to validate these potential associations. In addition, further studies are needed to deliver a clinically meaningful difference in the results. This was suggested in other meta-analyses which showed similar effects (53–61). This needs additional examination and clarification because no clear reasoning was found to clarify these outcomes. Well-designed clinical trials are required to evaluate these factors with the blend of diverse ages, gender, and ethnicity; as our meta-analysis study could not answer whether these factors are related to the outcomes. In summary, the home enteral nutritional support had a significantly higher quality of life, better body weight change, higher albumin, and higher pre-albumin compared to a normal oral diet in subjects with upper gastrointestinal cancer resection. However, home enteral nutritional support had no significant impact on the hemoglobin and complications compared to the normal oral diet in subjects with upper gastrointestinal cancer resection.


Limitations

There may be a collection bias in this meta-analysis since several studies found were excluded from the meta-analysis. Though, the studies excluded did not satisfy the inclusion criteria of the meta-analysis. Furthermore, we could not decide if the results were linked to age, gender, ethnicity, overall satisfaction, the need for rehospitalization, the coverage of energy, and protein intake or not. The study designed to assess the relationship between the influence of home enteral nutritional support and normal oral diet on the outcomes of subjects with upper gastrointestinal cancer resection was depending on data from former studies, which may result in bias brought by incomplete details. The meta-analysis was depending on 23 studies; 14 studies of them were small, ≤ 100. Features comprising the age, gender, obedience, and ethnicity of subjects were also likely bias-encouraging features. Several unpublished studies and lost data may result in a pooled influence bias. Subjects were using diverse chief pharmacological medicines, treatment schedules, doses, and healthcare schemes. The length of home enteral nutritional support and normal oral diet treatment of the included studies were varying. The comprised studies did not sufficiently assess the hospital costs of the subjects studied, which is a vital result.




CONCLUSIONS

Home enteral nutritional support had a significantly higher quality of life, better body weight change, higher albumin, and higher pre-albumin compared to the normal oral diet in subjects with upper gastrointestinal cancer resection. However, home enteral nutritional support had no significant impact on the hemoglobin and complications compared to the normal oral diet in subjects with upper gastrointestinal cancer resection. However, the analysis of outcomes should be done with consideration because of the low sample size of some of the selected studies found for the meta-analysis; recommending the need for added studies to confirm these results or perhaps to significantly influence confidence in the effect evaluation. More studies are essential to confirm these outcomes.
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