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Abstract: 

Background: Eliminating routine gastric residual volume (GRV) monitoring had several debates surrounding the 

necessity of monitoring gastric residual volume in nursing care of enteral nutrition and its effect on the occurrence of 

ventilator-associated events (VAEs). This study aims to investigate the effect of eliminating routine GRV monitoring 

on ventilator-associated events (VAEs) in patients receiving enteral feeding. Research design: A single-blinded 

randomized control. Subjects: About 160 patients were randomly assigned to one of two groups in a 1:1 ratio in the 

general ICUs of Itay Elbaroad and Kafer Eldawar Hospitals. Tools: One tool was a ventilator-associated Events 

Observation Record. Results: The control group had a higher incidence of VAEs than the intervention group with no 

significance between studied groups regarding the occurrence of ventilator-associated condition (VAC) (p=0.144,), 

infection-related ventilator-associated complication (IVAC) (P=0.335), and Possible ventilator-associated pneumonia 

(PVAP) (p=0.719). Conclusion: The intervention group receiving eliminating routine GRV monitoring had lower 

occurrences of VAE, VAC, IVAC, and PVAP compared to the control group. As a result, routine GRV monitoring, 

which is an important component of the ventilator-associated pneumonia (VAP) prevention bundle, is not suggested 

for critically ill patients. Recommendations: Eliminating routine GRV monitoring may be had advantage for patients 

decreasing the possibility for VAEs and decreasing nursing workload for nurses. Give critical care nurses (CCNs) 

training and educational opportunities on the most recent recommendations regarding the advantages of eliminating 

GRV monitoring. 

Keywords: Critically Ill Patient, Enteral Nutrition, Gastric Residual Volume, Ventilator-Associated 

Events.  

Introduction : 

Critically ill patients often experience a sharp decline in their physiological function, which is closely related 

to their nutritional status. Upon admission, rapid nutritional depletion occurs due to stress-induced and pro-

inflammatory cytokines and hormones, resulting in a loss of up to 25% of body protein content within just 10 days. 
(1–3) Malnutrition is common in mechanical ventilation (MV) patients, with estimates ranging from 38% to 78%. (4) 

Underfeeding can negatively affect respiratory epithelium and muscle strength, prolong MV, and negatively affect 
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physiological processes. It can also increase the risk of respiratory tract infection, pulmonary edema, and reduced 

ventilatory drive. (5–7) 

Enteral nutrition (EN) is the standard metabolic support for critically ill patients under MV. However, feeding 

intolerance is one of several complications of EN that can cause feeding problems in critically ill patients. (8) 

Monitoring the gastric residual volume (GRV) is crucial in managing EN in intensive care units (ICUs) as it helps 

assess gastrointestinal function and feeding tolerance. Vomiting and aspiration can increase the risk of ventilator-

associated pneumonia (VAP). (9) Therefore, monitoring GRV is recommended to reduce these complications. High 

GRV increases the risk of aspirating gastric contents and can result in VAP. (10) In a recent study conducted by the 

American Society of Anesthesiologists (2021)  (11), it was reported that 5% of mechanically ventilated patients 

experienced aspiration of gastric contents, and 57% of those cases resulted in death directly related to pulmonary 

aspiration. (12) 

The National Healthcare Safety Network (NHSN) introduced a new surveillance definition for ventilator-

associated events (VAE) in 2013, identifying patients with complications during MV. This definition outlines the 

various events in a step-by-step manner, beginning with ventilator-associated condition (VAC), followed by infection-

related ventilator-associated complication (IVAC), and possible ventilator-associated pneumonia (PVAP). VAEs 

affect 9%-40% of patients and can prolong MV, increase ICU stay, and increase healthcare costs. Furthermore, 

Adherence to VAP preventative bundles did not lower VAE incidence. (13,14)  

Nevertheless, there have been conflicting findings on the necessity of GRV monitoring in critically ill patients 

on MV. Recent trends in GRV monitoring, especially in critically ill patients, suggest a move away from routine 

monitoring. (15) Studies (16,17) indicate that the elimination of GRV monitoring does not lead to an increase in VAP 

occurrence and can reduce complications associated with methods of GRV monitoring. Therefore, it is suggested that 

eliminating GRV monitoring may decrease the likelihood of VAE occurrence. 

Significance of the study: 

The newest critical care guidelines recommend a comprehensive approach to evaluating patients' 

ability to tolerate EN, which goes beyond relying solely on GRV monitoring. CCNs are advised to take into 

account clinical signs and symptoms, such as abdominal distension and vomiting when making decisions 

about the amount of nutrition to provide. By streamlining nursing processes, this approach improves patients' 

nutritional status and overall care efficiency, reducing interruptions in EN. Research shows that staff 

education and training can successfully facilitate practice modifications that prioritize patient outcomes, as 

evidenced by high compliance rates with this new strategy.  (18) 

The use of GRV monitoring as a proxy for feeding intolerance in critical care units is a contentious 

issue. American Society for Parenteral and Enteral Nutrition (ASPEN)  (19) recommended against withholding 

EN for GRVs below 500 mL unless there are no other signs of intolerance, while the European Society of 

Intensive Care Medicine (ESICM)  (19) suggests delaying EN for GRVs over 500 mL every six hours. The 

2019 (ESPEN) (1) recommendations for clinical nutrition in the ICU and GRV monitoring may help detect 

feeding intolerance early and as EN progresses. However, there is growing evidence questioning the 

reliability and precision of GRV monitoring.  Despite this evidence, CCNs continue to rely on GRV 

monitoring as an indicator of gastric emptying and feeding intolerance. CCNs are particularly concerned 

about the risk of vomiting with possible pulmonary aspiration, which can be detrimental to patients. (20) 

Objective of the study: 

This present study aimed to Investigate the effect of eliminating routine GRV monitoring on VAEs in patients 

receiving enteral feeding. 

Research Hypothesis 

Eliminating routine GRV monitoring will be associated with a lower incidence of VAE compared with 

routine GRV monitoring in patients receiving early enteral feeding. 
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II. Materials and Methods 

Research Design: 

A single-blinded randomized controlled trial (RCT) was conducted with two parallel groups at a 1:1 ratio. 

Setting:  

This research was carried out in the general ICUs of Itay Elbaroad and Kafer Eldawar Hospitals, which are 

affiliated with the Ministry of Health and Population. Itay Elbaroad's ICUs are split into two general ICUs 

(A and B). Unit A has 15 beds, whereas Unit B has 12 beds. Kafer Eldawar Hospital's ICUs are divided into 

two general ICUs (Unit A and Unit B). Unit A has 12 beds, whereas Unit B has 5 beds. Sampling: 

- A sample size of 160 participants was used, which included a 5% increase from the minimum 

required size. The sample size was determined using G*Power software version 3.1.9.6. 

- Eligible participants for this study included patients aged ≥18 years, newly admitted patients who 

were attached to a mechanical ventilator for ≥ 48 hours, and those starting enteral nutrition via a 

nasogastric tube within 36 hours after intubation. The exclusion criteria were as follows: abdominal 

surgery within the last month; history of esophageal, duodenal, pancreatic, or gastric surgery; 

bleeding from the esophagus, stomach, or bowel; enteral nutrition via a jejunostomy or gastrostomy; 

and pregnancy. 

Study Tools:  

One tool was included in this study  

Tool I: Ventilator-Associated Events Observation Record: 

The researcher developed this tool after reviewing related literature. (17,22–24) This tool was used to assess 

VAE occurrence throughout seven observation days for both the intervention and control groups. It included 

three parts:  

Part I: Patient’s bio-demographic and clinical profile :  

This part included patients' bio-demographic data such as age, gender, admission date, sequential organ 

failure assessment score (SOFA), Simplified Acute Physiology Score (SAPS) II, patient’s diagnosis, and 

history. Also, it includes vital signs (temperature, respiratory rate, heart rate, and main arterial pressure 

MAP), ventilation data (date of initiation of MV, mode, positive end-expiratory pressure [PEEP], tidal 

volume [VT], a fraction of inspired oxygen [FIO2], pressure support [PS]), and oxygenation parameters as 

oxygen saturation [SaO2] and [SpO2] by a pulse oximeter, arterial blood gases (PH, PaO2, and PaCo2).   

Part II: " Feeding Intolerance Manifestation Assessment" 

This part was used to assess feeding intolerance manifestation for both intervention and control groups 

throughout seven observation days. It will include the following data: gastric residual volume (ml), 

abdominal distension, episodes of vomiting, and diarrhea (frequency). 

Part III: "Ventilator-Associated Events Observation Flow Sheet" 

The researcher developed this tool after reviewing the relevant literature. (25,26)  It was designed as a flow 

sheet that was used to monitor and record the occurrence of VAE criteria (Ventilator-Associated conditions 

[VAC], infection-related ventilator-associated complications [IVAC], and Possible Ventilator-Associated 

Pneumonia [PVAP]) throughout the seven observation days after 2 days of initiation of MV. It includes the 

following specific events of VAEs: 

- Ventilator-associated condition (VAC): daily PEEP increase ≥ 3 cm H2O for ≥ 2 days, daily Fio2 

increase ≥ 2 days (after 2+ days of stable or decreasing daily minimum values). 
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- Infection-related ventilator-associated complication (IVAC): Temperature > 38°C or < 36° or white 

blood cell count ≥ 12,000 or ≤ 4,000 cells/mm3 and a new antimicrobial agent is started, and is 

continued for ≥ 4 days. 

- Possible ventilator-associated pneumonia (PVAP): Criterion 1: Positive culture of an endotracheal 

aspirate specimen. Or Criterion 2: Purulent respiratory secretions plus organisms identified from an 

endotracheal aspirate specimen. 

Methods: 

1. An ethical approval from the ethical committee, Faculty of Nursing, Damanhour University was 

obtained.  

2. Administrative permission to conduct the study was obtained from the administrative authorities of 

the previously mentioned settings after an explanation of the aim of the study. 

3. One tool was used in the current study “Ventilator-Associated Events Observation Record".  

4. Content validity was done by a jury of five experts in the field of the study including professors of 

critical care nursing.  

5. A pilot study was carried out on sixteen patients to evaluate the clarity and applicability of the 

research tool and necessary modifications were made. The reliability of the tool was tested using 

Cronbach’s Alpha test. The tool was reliable and the test values were (0.755). 

Data collection procedure:  

Data collection was started on November 20, 2022, and ended on May 20, 2023.  All newly 

admitted mechanically ventilated patients to the previously mentioned units who met inclusion criteria 

and agreed to participate in the study were enrolled in this study. On the third day of admission, ICU 

patients were randomly allocated to one of two groups. The intervention group, which did not undergo 

GRV monitoring and instead assessed for signs of feeding intolerance such as vomiting, diarrhea, and 

abdominal distention, or the control group, which underwent conventional GRV monitoring.  

For the control group, depending on the amount of GRV, the decision for continuity of feeding 

is taken. If the GRV amount is≥500 throughout 24 hours, stopping feeding and using drainage is 

recommended. Also, if GRV ≤ 250 ml, with the presence of vomiting and severe diarrhea, half amount 

of the amount aspirated was returned to the patient, and nasogastric tube (NGT) feeding was continued. 

Recorded by tool one part II. 

VAE diagnosis:  

 VAE criteria (Ventilator-Associated conditions [VAC], infection-related ventilator-associated 

complications [IVAC], and Possible Ventilator-Associated Pneumonia [PVAP]) were recorded and 

monitored in a flow sheet by using tool one part III throughout the seven observation days after 2 days of 

initiation of MV. The VAEs were assessed daily based on the calculator for ventilator-associated events a 

CDC pre-validated calculator (2021). (27) On the CDC website version 9.0, a calculator is a web-based tool 

https://www.cdc.gov/nhsn/vae-calculator/index.html. The output of the calculator is no VAEs or the presence 

of VAEs which has three ordinal categories: VAC, IVAC, and PVAP. The data that were required fed the 

online calculator are ventilator FiO2, PEEP, patients’ temperature, WBC counts, new antibiotic starting, and 

the respiratory culture result. 

Statistical analysis: 

The study used statistical methods to analyze data, including mean, frequency, and percentages. 

Comparisons were made between study groups using student t-tests, paired t-tests, Chi-square tests, exact 

tests, and McNemar tests. Pearson moment correlation equations were used for linear relations of 
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normally distributed variables and Spearman rank correlation equations for non-normal variables. 

Multivariate logistic regression analysis was used to identify significant predictors of VAEs. Statistical 

significance was determined by two-sided p-values less than 0.05. All statistical analyses were conducted 

using IBM SPSS release 22 for Microsoft Windows. 

Ethical considerations: 

The research was authorized by the faculty of nursing's ethical committee. Written informed consent 

was acquired from the relatives of the patients. It stressed to subjects their right to refuse enrollment in the 

study and contained information about the study's objectives, potential benefits, dangers, and discomforts 

associated with participation. Throughout the study, the study participants' identities, the confidentiality of 

the information gathered, and privacy were all upheld. The researcher ensured the maintenance of anonymity 

and confidentiality of the subject data using a code number. Patients’ privacy of the collected data was 

maintained during the implementation of the study. 

Results:  

The trial involved 160 patients who met the inclusion criteria. The two groups were homogeneous 

regarding biodemographic and clinical characteristics. 

Table 1 Vital signs and ABG parameters for the control and intervention groups throughout seven days.  

The study compared the mean temperature, respiratory rate, heart rate, and MAP between the control and 

intervention groups. The control group had a higher mean temperature of 37.54±0.42 and a higher mean 

respiratory rate of 19.28±2.59. There were no significant differences between the two groups in these 

parameters. However, the control group showed a significantly higher mean PaO2 (157.96±30.33) and 

abnormal PaCo2 (31.84±6.63) compared to the mean PaO2 in the intervention group was (137.80±27.10) and 

PaCo2 (36.44±8.89). The mean change in oxygen parameter Sao2 (95.20±3.98)) and SpO2 (96.28±2.28) was 

significantly higher in the intervention group (p= 0.010). These findings suggest that the intervention may be 

more effective in reducing symptoms of VAE. 

Table 1: Vital signs and ABG parameters for the control and intervention groups throughout seven days 

Student t-test            * Statistically significant p-value at ≤0.05 

Table 2 illustrates a comparison between the control and intervention groups regarding the occurrence 

of ventilator-associated events. The study compared VAE in the control and intervention groups. Results 

showed that 30% of the intervention group and 20% of the control group did not develop VAE symptoms. 

However, 70% of the intervention group and 80.0% of the control group had VAC, and 53.5% of VAC patients 

in the intervention group had IVAC. PVAP occurred in 61.0% of IVAC patients in the control group and 66.7% 

Variables Control (n=80) Intervention(n=80) t P 

Vital signs Mean ±SD 

Temperature Cº 37.54±0.42 37.46±0.49 1.135 0.258 

Respiratory rate C/min 19.28±2.59 18.93±2.35 0.891 0.374 

Heart rate b/min 91.0±8.0 90.1±10.1 0.609 0.543 

Mean arterial pressure 

(MPB) mmHg 
87.6±13.8 89.5±13.3 0.856 0.393 

ABG parameters (Mean ±SD) 

PH 7.45±0.09 7.43±0.07 1.989 0.048 

PaO2 (mmHg) 157.96±30.33 137.80±27.10 4.434* <0.001* 

PaCO2 (mmHg) 31.84±6.63 36.44±8.89 3.709* <0.001* 

SaO2 % 95.20±3.98 97.48±2.55 4.314* <0.001* 

SpO2 % 95.32±2.39 96.28±2.28 2.598* 0.010* 
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in the intervention group. No statistical significance was found between the groups regarding no event, VAC, 

IVAC, and PVAP. (p= 0.144, 0.144, 0.335, 0.719 respectively).  

Table 2: Comparison between the control and intervention groups regarding the occurrence of 

ventilator-associated events 

           VAE         No. (%) Control(n=80) Intervention(n=80) Test P value 

No event  16 (20.0%) 24 (30.0%) 2.133 0.144 

Ventilator-associated condition (VAC) 64 (80.0%) 56 (70.0%) 2.133 0.144 

Infection-related ventilator-associated 

complications (IVAC) 

36 (56.3%) 30 (53.5%) 0.928 0.335 

Possible ventilator-associated pneumonia 

(PVAP) 

22 (61.0%) 20 (66.7%) 0.129 0.719 

t: Student t-test 

A bar chart is used to explore the frequency distributions between the mean GRV and the frequency of VAE 

in the control group. Figure 1 illustrates the mean of GRV and the frequency of VAC throughout the seven 

days for the control group. The mean gastric volume randomly increased in the VAC patients compared to 

the non-VAC patients from the first day to the fourth observation day. It was noticed that there was a dramatic 

increase in the gastric residual volume on day five in VAC patients compared to non-VAC patients. The 

mean gastric volume ±SD of VAC patients on the first day was 51.8± 32.11, while in non-VAC patients it 

was 47.2 ± 26.2. On day five, the mean ±SD of GRV in VAC patients was 130.3± 253.4, and for non-VAC 

patients was 47.5± 57.6. On day seven, the mean GRV in VAC patients was 77.2± 163.2, and in non-VAC 

patients was 50.8± 74.4. 

 

Figure (1): Mean GRV over the study period between cases with and without VAC 
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Accordingly, Figure 2 demonstrates frequency distributions between the mean GRV and the 

frequency of IVAC throughout the seven days for the control group. The highest mean of GRV for IVAC 

patients observed on day four was 69.2 ml. The highest mean of GRV for non-IVAC patients observed on 

day five was 76.9 ml. Both IVAC and non-IVAC patients had the lowest GRV mean± SD on day one (26.4, 

51.2, respectively); on the seventh day, it was noticed that the mean GRV was 60.5 ml in non-IVAC patients 

and 50.6 ml in IVAC patients. 

Figure (2): Mean GRV over the study period between cases with and without IVAC 

Figure 3 shows frequency distributions between the mean GRV and the occurrence of PVAP 

throughout the seven days for the control group. It was found that the highest mean GRV value of PVAP 

patients’ occurrence on day four was 76.6± 131.7 ml, while it was lower to 64.0± 53.7 ml on non-PVAP 

patients. On the other hand, the highest mean of GRV values of No-PVAP was 87.2± 180.4 ml and was lesser 

in PVAP patients (40.6± 24.9 ml) on day five. In addition, the highest mean GRV value of non-PVAP patients 

on day six was 73.3 ml, while it was lower in PVAP patients at 44.9 ml on day six. Also, on day seven, it 

was found that the mean of GRV was 67.9 ml in non-PVAP patients, while it was lower to 37.4 ml in PVAP 

patients. 
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Figure (3): Mean GRV over the study period between cases with and without PVAC  

Discussion: 

Our study is the first in nursing to use an RCT design to determine the effect of eliminating routine gastric 

residual volume (GRV) monitoring on ventilator-associated events (VAEs) in patients who received EN. Our 

results show that eliminating GRV monitoring is not inferior to GRV monitoring in terms of the occurrence 

of VAEs. The Centers for Disease Control and Prevention (CDC) introduced a new definition of ventilator-

associated events (VAEs) in 2013, replacing the earlier definition of ventilator-associated pneumonia (VAP). 

The new definition comprised three tiers: ventilator-associated condition (VAC), infection-related ventilator-

associated complication (IVAC), and possible ventilator-associated pneumonia (PVAP). The purpose of this 

change was to simplify surveillance, enhance objectivity, and broaden prevention efforts. (28–30) 

Our study exhibited that the control group had a higher occurrence of VACs than in the intervention group 

with no statistically significant difference between the two groups. This might be the result of recurrent EN 

interruption in the control group due to the use of GRV monitoring leading to weakening and atrophies of 

the body's muscles, particularly the diaphragm. Consequently, this condition could reduce a patient's ability 

to be weaned off MV, prolong the duration of MV, and increase the risk of VAEs.  

  Another rationale for the increased frequency of VACs in the control group than in the intervention group 

is due to the dramatic consequences of long-term exposure of the patients in the control group to high oxygen 

levels that can interrupt surfactant and epithelial injury triggering the upregulation of cytokines, which 

activate inflammatory cells. (31) Also, recent studies done by Piraino et al. (2022) (32) and Singer et al. 

(2021) (33) who evaluate conventional versus conservative oxygen approaches reported that both approaches 

have not revealed additional advantages for patients having PaO2 levels greater than 150 mmHg. Excessively 

high oxygen levels may not be necessary and could potentially lead to adverse effects such as pneumonia.  

The current study finding is similar to the study conducted by Wiese et al. (2020) (34) who studied the 

outcome of the elimination of GRV on 277 mechanically ventilated patients. This study highlighted that the 

post-intervention group without GRV monitoring compared to the preintervention group with GRV 

monitoring. The occurrence of VAC was evaluated as a secondary outcome and limited to a maximum of 10 

days. Wiese’s study found that there was no significant difference in the occurrence of VAC between both 

groups. However, it is worth mentioning that the occurrence of VAC decreased in the GVR monitoring group 

compared to the elimination of the GRV monitoring group.  

In our study, the control group showed a higher occurrence of IVAC and PVAP compared to the intervention 

group. There was no statistically significant difference between the two groups. This may be due to the use 
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of GRV monitoring in the control group increasing aspirating of gastric contents, which can increase the risk 

of introducing pathogens into the gastrointestinal tract. The act of aspiration can lead to contamination of the 

feeding tube or the surrounding area, potentially increasing the risk of infections. 

Furthermore, the current study did not identify any correlation between elevated GRV occurrence and IVAC, 

and PVAP. Despite the increase in mean GRV on the fifth day of the study, the occurrence of IVAC and 

PVAP was the lowest. Moreover, the majority of patients in the intervention group who developed IVAC 

and PVAP experienced mild feeding intolerance manifestations.  These results align with the study conducted 

by Millot et al. (2024). (35) This study involved 50 patients who received MV for less than 5 days and aimed 

to evaluate the relationship between VAE and high GRV which may lead to aspiration. The main findings of 

this study were that no significant relationship was observed between VAE and high GRV.  

Our study advocates several possible reasons that could be put forth to explain the lack of a substantial 

association between VAE and high GRV which is the main cause of the increased risk for aspiration. For 

instance, VAE can be caused by additional factors other than VAP, such as congestive heart failure, 

pulmonary embolism, and atelectasis. Another reason could be the small sample size of VAE patients which 

was similar to the limitation of Millot’s study and may have been insufficiently powered to detect a significant 

connection between VAE and high GRV.  

Furthermore, the current study is comparable to the initial medical study conducted in Egypt by Nashed et 

al. (2024). (36)  It is a prospective cohort study designed to determine whether the risk of VAP is elevated 

when GRV is not closely monitored, as compared to routine monitoring at Ain Shams University Hospitals 

and Rashid General Hospital for 6 months. The study specifically targeted critically ill patients who were 

admitted to the ICU and received MV. The study had two divisions, each comprising 215 patients, resulting 

in a total of 430 patients being enrolled. The study's results revealed that VAP was more prevalent in the 

control group, which underwent GRV monitoring, as compared to the intervention group.  

The current study's findings were consistent with Faramarzi et al. (2020). (16) This study involved 100 

patients of both genders admitted to the ICU. GRV was monitored every three hours, and feeding intolerance 

was defined as GRV > 250 ml. The study revealed that there was a higher occurrence of VAP among patients 

with GRV less than 250 ml, compared to patients with GRV greater than 250 ml. However, no significant 

difference was observed between the two groups. Additionally, it was noted that vomiting was more frequent 

among patients with GRV greater than 250ml compared to those with less than 250ml.  

Additionally, the current study aligns with the findings of Backorder et al. (2021) (37), which involved 70 

patients randomly divided into groups one and two. Group one was fed with routine GRV monitoring, while 

Group two was fed without GRV monitoring. The occurrence of VAP was assessed using the modified 

clinical pulmonary infection score before the intervention and on the fifth day after the intervention. The 

results showed that eliminating routine GRV monitoring did not negatively impact the occurrence of VAP in 

mechanically ventilated patients, supporting the practice of eliminating this monitoring approach. However, 

there was a higher occurrence of VAP in Group one with GRV monitoring compared to Group two without 

GRV monitoring. 

The study has several strengths, first its inclusion of both medical and trauma patients because it was 

conducted in a general ICU, second its RCT design. The researchers also advocated for the use of RCTs as 

the most appropriate design to resolve this issue. However, it also has some potential limitations. For 

example, most of the patients in our RCT had a medical diagnosis at admission to the ICU, which could limit 

the generalization of our results.  

 

Conclusions and Recommendations: 

Conclusions: 

 Overall, our RCT found that eliminating routine monitoring of GRV did not increase the occurrence 

of VAE, VAC, IVAC, and PVAP. However, there were no statistical differences between both groups 

regarding VAE occurrence. Therefore, eliminating the practice of monitoring GRV in the critical care setting 

and instead focusing on interventions that have been proven to reduce VAE may be more beneficial. 
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Recommendations: 

GRV monitoring should be eliminated as a crucial signal for EN, according to the suggestions made 

by the current study. Further research is necessary to evaluate the potential of intra-abdominal pressure (IAP) 

as a predictor of VAE in critically ill patients. Additional study is also required to explore the benefits of 

postpyloric feeding for patients who are at high risk of developing VAE due to aspiration of gastric content. 

Provide training programs to upgrade nurses’ knowledge and practices as regards VAE, VAC, IVAC, and 

PVAP assessment, early detection of ventilation complications, and VAE prevention measures. Also, nurses’ 

knowledge and practices concerning the calculation of nutrient requirements, prevention of feeding method-

related complications, and monitoring the response to nutritional support. 
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