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Abstract 

Background: The present study aimed to investigate the compliance of the 
Oral Nutritional Supplement (ONS) in enteral feeding protocol on the basis 
of GI Tolerance and improvement in patient outcomes, including safety 
parameters. Design: It is a 1 month, prospective, open label, investigator- 
initiated study conducted between 6 Jan 2020 to 31 January 2021. 
Methodology: Participants of either sex, aged ≥ 18 years, hospitalized for 
minimum two days, requiring enteral feeding were given two feeds of ONS 
(45 gm diluted in 100 mL of water) along with four standard kitchen feeds at 
different timings. Primary endpoint was to monitor continuous GI and 
stomach tolerance and effect o n G astric R esidual Volume (GRV). 
Secondary endpoints were change in BMI, Serum albumin levels, and 
adverse events monitoring. Data was analyzed descriptively using paired t-
test and p value of <0.05 was considered statistically significant. Results: 
Fifteen (12 males, 3 females, mean age: 46.3 ± 8.9 years) participants were 
enrolled. None of participants reported gastric intolerance. Continuous GI 
tolerance presented patient compliance for the ONS with Gastric Residual 
Volume (GRV) within the limits (<500 ml) for all participants. Significant 
gradual improvement in BMI (p<0.0001) and serum albumin levels 
(p=0.0001) were reported in hospital when fed with ONS supplement 
administered with hospital kitchen feed. Conclusion: Results of current 
study suggest that ONS is safe and tolerable product for patients requiring 
enteral feeding, however larger clinical studies (with statistically 
significant sample size) can be planned to see broader aspects of enteral 
feeding. 

 

 

 
 

Introduction 
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reduce the incidence of infectious complications and shorten 

the duration of hospital stays. 

In modern critical care, the paradigm of 'therapeutic nutrition' 

is replacing traditional 'supportive nutrition'. Standard enteral 

formulas meet basic macro- and micronutrient needs; 

therapeutic enteral formulas meet these basic needs and also 

contain specific pharmaco nutrients that may attenuate hyper 

inflammatory responses, enhance the immune responses to 

infection, or improve gastrointestinal tolerance. Choosing the 

right enteral feeding formula may positively affect a patient's 

disease outcome; targeted use of therapeutic formulas can 

Under nutrition in hospital patients is associated with impaired 

immune responses, impaired wound healing and reduced 

muscle strength. As a result, these undernourished patients 

cope less well with modern medical and surgical interventions 

and length of stay in hospital increases on an average by five 

days, incurring approximately 50% greater costs. Hospitals 

should therefore aim to provide sufficient amounts of adequate 

nutrition to all patients. In the majority of all patients this can 

be provided through regular catering services, good care and 
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physical help with eating, whenever necessary. However, many 

ICU hospital patients do not, or cannot, eat adequately and 

some of them benefit from oral supplements or even active 

nutritional support provided through Enteral Tube Feeding 

(ETF) temporarily or for a longer period of time. 

Enteral feeds are nowadays formulated with active nutrients 

aiming to reduce oxidative stress and damage to cells and 

tissues, modulate inflammation, enhance beneficial responses 

to stress and improve feeding tolerance. The present study 

aimed to investigate whether enteral feeding protocol was to 

assess Oral Nutritional Supplement (ONS) compliance on the 

basis of GI Tolerance and if enteral feeding was able to 

improve patient important outcomes and was safe for use on 

the basis of adverse events reported. 

 

Methods 

The current study was a 1 month, prospective, open label, 

investigator-initiated study conducted from January 06, 2020 to 

January 31, 2020. Fifteen adult participants, of either sex, aged 

18 years and above, hospitalized patients requiring and able to 

tolerate enteral tube feeding, with minimum 2 days of hospital 

stay, were included in the study. Participants <18 years of age, 

receiving tube feeding prior to hospitalization, having allergy 

to ONS, presenting any evidence of organ dysfunction or any 

clinically significant deviation from the normal, in physical or 

clinical determinations or having a history of renal, hepatic, 

cardiovascular, respiratory, skin, hematological, endocrine, 

neurological or gastrointestinal diseases, were excluded. Data 

of participants receiving 2 Feeds of ONS (Maxvida
TM

 HPHF) 

(45 gm diluted in 100 mL of water) was administered per day 

at 0800 hrs and 1600 hrs. The hospital feed included 350 ml 

each of a standard kitchen feed administered at 1000 hrs, 1200 

hrs, 1800 hrs and 2000 hrs (1 ml of the hospital kitchen feed 

translated into 1 kcal). The Gastric Residual Volume (GRV) 

was measured at 0730 hrs, 0900 hrs, 1530 hrs, 1700 hrs. 

The study was performed in compliance with the principles of 

the Declaration of Helsinki, in accordance with the 

International Conference of Harmonization Guideline for Good 

Clinical Practice, and in accordance with applicable regulatory 

requirements. All participants provided a written informed 

consent. 

 
Endpoints 

The primary endpoint was to monitor continuous GI tolerance 

and the following parameters were included: the number of 

diarrhea free days, stomach irritation, regurgitation, abdominal 

bloating, vomiting and GRV (>500 ml). Secondary endpoints 

measured were change in BMI during pre and post intervention 

of the study product, change in serum albumin during pre and 

post intervention of the study product, adverse event and 

serious adverse events were monitored. Adverse event 

monitoring included vital signs and potential abnormalities in 

the laboratory parameters. 

 
Statistical analysis 

Descriptive statistics for continuous variable and frequency 

with percentage for categorical variables were performed. Data 

were analyzed and the mean data along with the Standard 

Deviation (SD) were subjected to statistical analysis using 

paired t-test. A ‘p’ value<0.05 has been marked statistically 

significant difference from the pre values. 

 

Results 

Total 15 participants having normal physical examination were 

enrolled in the study; of these all participants completed the 

study [Figure 1]. 
 

 
Figure 1: Design of study. 

As a standard of care, hospital maintains a minimum calorie 

requirement of 1600 kcal/day for hospitalized patients. 

Hospital kitchen feed: The calorie content of Hospital kitchen 

feed was 1 kcal/ml. Four servings of 350 ml each of hospital 

feed translated to 1400 kcal of energy provided to participants 

per day. 

ONS nutritional profile: Nutritional profile obtained below 

shows daily energy requirements were met by 90g (45g*2) of 

ONS (336 kcal/day) [Table 1]. 

 

Table 1: Nutritional profile for ONS. 

Nutrients Unit Per 100 g Per 45 g % RDA 

Energy* Kcal 374 168 15 

Fat* g 2 0.9 7 

Saturated fat g 0.2 0.09 ϯ 

MUFA g 0.4 0.18 ϯ 
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PUFA g 1.4 0.63 ϯ 

Omega-6 g 0.8 0.35 ϯ 

Omega-3 g 0.4 0.18 ϯ 

DHA mg 253 113.8 ϯ 

EPA mg 128 57.6 ϯ 

Trans fatty acid g 0 0 ϯ 

Cholesterol mg 0.7 0.31 ϯ 

Carbohydrates g 61 27 ϯ 

Sugar (Sucrose) g 5 2.25 ϯ 

Dietary fiber## g 11.1 5 33 

Soluble fiber g 10 4.5 ϯ 

Insoluble fiber g 1.1 0.5 ϯ 

Prebiotic g 6.7 3 ϯ 

Protein* g 28 12.6 42 

L-Valine g 1.5 0.66 
 

L-Isoleucine g 1.4 0.64 
 

L-Leucine g 2.4 1.07 
 

L-Glutamine & L-Glutamic 

acid 

g 5.6 2.5 ϯ 

L-Arginine g 2.2 1 ϯ 

Vitamins^^ 
    

Vitamin A* mcg 200 90 30 

Vitamin D* IU 133.3 60 30 

Vitamin E* IU 11.1 5 100 

Vitamin K* mcg 18.3 8.25 30 

Vitamin C* mg 44.4 20 100 

Folic acid*^ mcg 37 16.65 28 

Vitamin B1 (Thiamin)* mg 0.4 0.18 30 

Vitamin B2 (Riboflavin) * mg 0.5 0.21 30 

Vitamin B3 (Niacin)* mg 5.3 2.4 30 

Vitamin B6* mg 0.7 0.3 30 

Vitamin B12* mcg 0.42 0.19 37 

Pantothenic acid** mg 1.7 0.75 30 

Biotin** mcg 10 4.5 30 

Choline mg 150 67.5 ϯ 

Minerals$ 
    

Iron* mg 7 3.15 37 

Calcium* mg 200 90 30 

Phosphorus * mg 200 90 30 
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Magnesium * mg 113.3 51 30 

Zinc * mg 4 1.8 30 

Iodine * mcg 50 22.5 30 

Copper* (AI) mcg 566.7 255 30 

Selenium* mcg 44.4 20 100 

Chromium* (AI) mcg 16.7 7.5 30 

Manganese* (AI) mg 1.3 0.6 30 

Molybdenum** mcg 15 6.75 30 

Sodium* mg 460 207 20 

Potassium* mg 360 162 9 

Chloride## (AI) mg 100 45 5 
 

*: ICMR RDA 2010, **: Codex (CAC/GL 2-1985- Guidelines on nutrition labelling), ## : Adequate Intake given by Food and Nutrition board, IOM, ϯ: RDA not 

established in ICMR/WHO, ^: 1 mcg Folic Acid=1.7 mcg Dietary Folate Equivalent, AI: Adequate Intake 
 

Demographics 

Mean age and BMI of the study participants were 40.13 ± 12.5 

years and 27.6 ± 16.0 kg/m
2
, respectively. Study population 

 

included more males (n=12; 80.0%) than females (n=3; 20.0%) 

as shown in Table 2. 11 participants (73.33%) were <50 years 

of age. 

 

 
 

Age and gender No. (n=15) 

 
Age in years 

Percentage of Participants (%) 

<50 11 73.33 

≥50 4 26.66 

Mean age ± SD (Range) 40.13 ± 12 (23.0-66.0) 
 

 
Gender 

 

Male 12 80 

Female 3 20 

 

Primary endpoints 

Continuous GI tolerance presented efficacious patient 

compliance for the ONS [Figure 2]. Total of 2 participants 

(13.33%) reported diarrhoea. Among them, 1 participant 

(6.66%) reported diarrhoea on Day 1 and the other (6.66%) on 

day 2. Rests of the days were diarrhoea free days for all the 

participants. 2 participants (13.33%) reported regurgitation on 

day 1 and other 2 participants reported vomiting on day 1. 

Only 1 participant (6.66%) reported stomach irritation on day 1 

and 1 participant (6.66%) reported abdominal bloating on day 

1. All other participants tolerated study product without any 

adverse effect throughout the study period. 

GRVs were within the limits (<500 ml) for continual tube 

feeding in all participants showing positive signs of GI 

tolerance for feed [Figure 3]. Distribution of GRV was 341.50, 

 
345.17, 347.80, 357.79 & 340.77 ml on Day 1, 2, 3, 4 & 5 

respectively. 

 

 
Figure 2: Evaluations from continuous GI tolerance. 

Table 2: Demographic distribution of study participants. 
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Table 4: Change in serum albumin from Day 1 to the end of hospitalization. 

 
 

 

Figure 3: Distribution for GRV (Day 1 to Day 5). 

The Gastric Residual Volumes (GRV) observed were within 

the limits (<500 ml) for all study days. 

Secondary endpoints 

Following are the results for comparison of pre and post mean 

values of BMI [Table 3] and mean change in serum albumin 

level from Day 1 to subsequent days [Table 4] observed during 

the clinical study period. Mean value for BMI was 18.43 

(n=15) at day 1 which increased to 18.69 (n=15) at the end of 

hospitalization with 1.41% increase and statistical significant p 

value (p value<0.0001, comparison done using paired t test). 

Mean value for serum albumin levels was 3.66 g/dl (n=15) at 

day 1 which increased to 4.26 g/dl at the end of hospitalization 

with 16.39% increase with statistical significant p value (p 

value<0.0001, comparison done using paired t test). 

 

 

Day 1 End of Hospitalization/ Day 5 (Whichever is earlier) 

 
 Height Weight BMI Height Weight BMI 

Mean 165.9 50 18 ## # # 

Median 162.5 50 19 ## # # 

SD 14.42 6.8 1.9 14 7 2 

Min 152 45 12.2 152 45 # 

Max 192 65 19.5 192 66 # 

Mean (SD) change: 

Day 1 to End of 

Hospitalization/Day 

5 (Whichever is 

earlier) 

   
0.26 (0.01) 

  

P value based on 

paired t test 

   
<0.0001* 

  

Percent Change: 

Day 1 to End of 

Hospitalization/ Day 

5 (Whichever is 

earlier) 

   
1.41% 

  

 

 

 Day 1 End of hospitalization/ 

Day 5 (Whichever is earlier) 

Mean 3.66 4.26 

SD 0.39 0.36 

Median 3.6 4.2 

Min 3.1 3.8 

Max 4.4 4.9 

Mean change (SD) 0.6 (-0.03) 
 

P value based on paired t test 0.0001099* 
 

% Change 16.39 
 

 

Increase in BMI and serum albumin levels were reported to 

improve gradually while stay of participants in hospital when 

fed with ONS supplement administered with hospital 

kitchen feed. No hematological adverse events were reported by 

any of the participants during the study. 

Table 3: Change in BMI during pre and post intervention of ONS. 
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Safety 

No severe Adverse Event (AE) was reported. Of the AEs 

observed, two participants experienced diarrhea (2; 13.33%) 

during the study, which was reported as unrelated to the study 

product. Other AEs reported during this study were 

regurgitation (2; 13.33%), stomach irritation (1; 6.66%), 

vomiting (1; 6.66%) and abdominal bloating (1; 6.66%). 

 

Discussion 

Nutrition therapy is of paramount importance for critically ill 

patients, because critical illness is usually associated with 

catabolic state when energy requirements are increased. The 

term “nutrition support” has been changed to “nutrition 

therapy”, indicating increased awareness of the importance of 

nutrition for the critically ill in the medical community. 

Nutrition can be delivered enterally or intravenously. There is 

large body of evidence favoring Enteral Nutrition (EN) to 

Parenteral Nutrition (PN) owing to EN benefits such as 

comparative convenience, better safety and efficacy. 
[1,2]

 PN is 

associated with nosocomial infection and prolonged intensive 

care length of stay, but not mortality. 
[3,4]

 The most-updated 

nutrition support guideline recommends that EN should be 

started within 24 to 48 hours after admission to minimize 

medical complications, while PN can be withheld for seven 

days depending on the risk of malnutrition. 
[5]

 

Despite the importance of early initiation of EN, it is reported 

that energy requirements of critically ill patients are far from 

being reached, 
[6]

 mainly due to delayed initiation of EN. 
[7]

 

Underfeeding is associated with detrimental clinical outcomes 

including prolonged length of stay, infection, financial cost, 

impaired wound healing, and increased morbidity and 

mortality. 
[6,8]

 Factors associated with inadequate enteral 

feeding include delayed initiation of EN, slow advancement of 

infusion rate, gastrointestinal dysfunction, under prescription, 

incomplete delivery of prescribed nutrition, and frequent 

interruption of EN. 
[6,9]

 

The present study was conducted to evaluate the safety and 

compliance of ONS in hospitalized patients requiring enteral 

tube feeding and if enteral feeding was able to improve patient 

important-outcomes and was safe for use. Common 

gastrointestinal symptoms seen in patients receiving EN are 

nausea, abdominal bloating and delayed gastric emptying. 
[10]

 

Assessment of GI Tolerance of ONS in our study reported 

diarrhea in 13.33 cases, stomach irritation inn 6.66%, 

regurgitation in 13.33%, abdominal bloating in 6.66% and 

vomiting in 6.66% of cases. Rest of the patients tolerated the 

ONS without any adverse effects throughout the study period. 

Mean GRV volume on all days for all patients was <500 which 

allowed to continue the product enteral feeding throughout the 

study. Formulation associated intolerance can occur due to any 

of the constituents or owing to prolonged usage of the ONS. 

This stresses the importance of ingredient consistency, mode 

and frequency of ONS administration as well as time, volume, 

type, rate and delivery site of feed. 
[10,11]

 ONS compliance (GI 

tolerance) results are in line with previous published literatures 

for enteral feeding 
[12,13]

 and can be considered as safe and 

tolerable product of patients requiring enteral feed. 

Concurrently other parameters like change in BMI, change in 

serum albumin during pre and post intervention of the ONS 

and adverse event monitoring was also done. Mean value for 

BMI increased by 1.41% and mean value for serum albumin 

levels increased by 16.39% at the end of hospitalization with 

statistical significant p-value (p value<0.0001) suggesting 

improvement in nutritional status of patients. No hematological 

adverse events were reported by any of the subject during the 

study. All other adverse events (n=8) reported were part of 

evaluation of primary objective of the study and were related to 

GI tolerance. For critically ill patients, it is essential to opt for a 

high-protein formula containing approximately 2 grams of 

protein per kilogram of bodyweight which is administered 

daily. 
[2]

 A high protein enteral formula constituting more than 

15% of total calorie content is indicated in catabolic conditions 

and wound healing whereas a fibrous feed containing 5-15 gm 

of fiber per liter is indicated for adjustment of intestinal 

functions in hospitalized patients. 
[14]

 The high-protein and 

high-fiber feature of the ONS led to significant improvement in 

BMI and serum albumin levels which might have further 

contributed to the ONS tolerance and safety. In a similar study, 

the authors observed that hydrolysed proteins and more easily 

digestible fats including medium-chain triglycerides tend to 

supply protein and fats to the best suitability of patients with 

impaired gastrointestinal function. 
[15]

 A formula with fiber 

would be contraindicated in hemodynamically unstable 

patients and the ones who are at risk for bowel ischemia. 
[16]

 

Some of these factors can be improved with enteral feeding 

protocols, therefore preventing underfeeding of critically ill 

patients. There was evidence that implementation of enteral 

feeding protocol was associated with more EN intake alone, 

and early initiation of EN. 
[17-19]

 However, there is no evidence 

suggesting the reduction of mortality or other patient-important 

outcomes. 

 

Conclusion 

Results of current study suggest that ONS Maxvida
TM

 HPHF is 

safe and tolerable feed for patients requiring enteral feeding, 

however larger clinical studies (with statistically significant 

sample size) can be planned to see broader aspects of enteral 

feeding. 
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