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Abstract: Introduction: enteral nutrition is a key component of the management of

RAerCt;?\'/ee('j'_";g’gg 2025 critically ill patients. The objective was to describe the current practices of enteral

Accepted: 15.11.2025 nutrition support among admitted patients in the polyvalent intensive care units of two

Published: 20.11.2025 university hospitals in Abidjan. Methods: it was a retrospective descriptive study.

_ Socio-demographic, clinical, outcome related and nutritional parameters were

X Journal homepage: analyzed along the biochemical composition of blended fluid feeds. Results: a total of
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101 patients (55 in one center and 46 in the other) were included. Men represented

Quick Response Code 60% and the mean age was 45.69 years. Neurological disorders were the leading cause

of admission (78.57%). Nutritional status could not be reliably assessed, as weight
and height were recorded in only 62.16% and 16% of patients respectively. Likewise,
biological markets of malnutrition risk (albumin, transthyretin and CRP) were not
routinely ordered. The mean length of stay was 10.8+- 3.79 days, and mortality was
:ﬁ"l high (69.1%). Conclusion: these findings strongly support the need to implement
systematic nutritional assessment ad structured enteral feeding protocols in the ICU
with the aim of improving patients’ outcomes.
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INTRODUCTION implementation of enteral nutrition frequently
encounters obstacles. These may relate to limited

resources, insufficient training of healthcare personnel,
and irregular monitoring of nutritional intake or digestive
intolerance that is not always anticipated or documented.
In many African settings and particularly in Cote
d’Ivoire few studies have explored how enteral
nutritional support is actually delivered in intensive care
units. Understanding real world practices is essential in
order to identify gaps between recommendations and
routine care. The purpose of this study was therefore to
describe the practices of enteral nutritional assistance in
adult’s patients admitted to two university hospitals
ICUs in Abidjan with the broader aim of highlighting
areas that may require improvement to optimize the
nutritional management of critically ill patients.

Malnutrition is a major public health concern
and its impact is even more pronounced among patients
admitted to the intensive care units. These patients
frequently present a hyper metabolic and hyper catabolic
state, driven by the severity of their illness, the systemic
inflammatory response and the multiple treatments
required to stabilize them. Without timely and
appropriate nutritional support, these disturbances can
rapidly worsen the patients nutritional reserves, weaken
immune function, increase susceptibility to infections
and ultimately contribute to longer hospital stays and
higher mortality. Among the variables, enteral nutrition
holds an essential place in the management of critically
ill patients. Beyond providing calories and protein, early
enteral feeding helps preserve the integrity of the
intestinal mucosa, limits bacterial translocation and

reduces metabolic complications that are often PATIENTS AND METHODS

associated with parenteral nutrition. Despite well- This was a retrospective review of medical
established  recommendations from international records for patients admitted to the intensive care units
societies such as ESPN and ASPEN the practical between January 1% and June 30" 2022. It was
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complemented by a biochemical analysis of the formulas
used for enteral nutrition during the same period. Eligible
patients were adults aged 18 years or older, who
remained in the ICU for at least three days and received
exclusively enteral feeding through a nasogastric tube.
Patients who had undergone digestive surgery, those
with incomplete files, and those discharged against
medical advice were not included. The study was
conducted in two ICUs referred to here as ‘center 1° and
‘center 2’ each with an average capacity of 12 beds and
an occupancy rate close to 80%.The variables studied
included socio-demographic characteristics (age, sex),
Aspects related to enteral nutrition (type and quantity of
ingredients, composition of blended fluid feeds and
feeding modalities), Nutritional assessment parameters
(anthropometric  measures  (weight, height) and
biological markers such as albumin and pre-albumin),
Clinical and outcome data (reason for ICU admission,
length of stay and patient outcome).

We do the biochemical analysis of blended
feeds. Moisture and dry matter content of the blended
fluids were determined using the Association of Official
Analytical Chemists (AOAC, 1990) method. Crude
protein levels were calculated from total nitrogen content
using the Kjeldahl method (AOAC, 1990). Energy
values were estimated based on the Atwater and Rosa
(1899) conversion factors.

All patients’ files were reviewed with strict
respect for confidentiality. Identifying information was
removed each file received an anonymous code used for
data entry. Administrative authorization was obtained
from the general management of both university
hospitals prior to the start of the study. Data were entered
in Microsoft excel and analyzed using SPSS version 23.
Qualitative variables are reported as frequencies and
percentages, while quantitative variables are expressed
as means with standard deviations.

RESULTS
Socio-Demographic,  Clinical and
Characteristics

The mean age of the study population was 44 +-
17 years. In center 1, the average age was 45.6+-1.51
years, while in center 2 it was 43.54+-16 years ages
ranged from 18 to 89 years. The sex ratio was 1.3 in both
centers, with a predominance of male patients. Medical
conditions accounted for most admissions (85.14%), and
within this group neurological disorders were by far the
most frequent (78.57%). The average length of stay for
all patients was 10.8 +-3.79 days and overall mortality
was high reaching 69.1%. These elements are
summarized in table I.

Outcome

Table I: socio-demographic, clinical and outcome characteristics of patients

Parameters | Variables Center 1 Center 2
Age <40 26 20
(years) 40-60 9 11
> 60 17 8
Sex Male 33 26
Female 22 20
Diagnosis Medical condition 46 40
stroke 9 9
disorders of consciousness | 23 20
others 15 11
Surgical conditions 10 6
Severe trauma 8 5
Postoperative 2 1
Outcome Mean length of stay 9,27 £5,09 | 12,6+/- 3,07
Mortality 67,3% 70,4%

Characteristics Related to Enteral Nutrition

In center 1 meals were prepared weekly and
then used for daily patient feeding. In center 2, two
alternating menus were used throughout the study period.
In both hospitals, menus were developed by the kitchen
staff in collaboration with a nutritionist, without direct
involvement from medical or nursing teams. Once
prepared, blended feeds were refrigerated and later
reheated before administration. Prescriptions were based
on a simplified approach: 1 millimeter of blended feed
was considered equivalent to 1 kilocalorie. The feeding
method in both centers relied on intermittent
administration, typically delivered in 3-to-6-hour

intervals between meals. Enteral nutrition was generally
initiated within the 1% 48 hours of admission and then
gradually increased until reaching a maximum of 2500
kilocalories a level that tended to remain unchanged until
discharge. More than half of the patients received
additional nutritional supplements (60% in center 1 and
78% in center 2). No record of pro-kinetic use was found
in the charts, and no enteral nutrition related
complications such as diarrhea or aspiration were
documented. In center 1, the daily menu consisted of
three distinct blended preparations: one for breakfast
(also as a mid-morning snack), one for lunch and one for
dinner each with specific ingredients (Table I1).
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Table I1: Ingredients of blended fluid feeds in center 1

Morning (breakfast and/or snack) | Midday (lunch and/or snack) | Evening (Dinner)
Ingredients Quantity (g) Ingredients Quantity (g) | Ingredients Quantity (g)
Quaker oats 50 potato 450 potato 350
Milk 150 Fish 250 Fish 300
Sugar 20 Onion 150 Onion 150
oil 10 Bell pepper 150 Bell pepper | 150
Tomato 150 Tomato 150
Onion leaves | 150 Onion leaves | 150
Qil 10 Oil 10
Sugar 2,5 Sugar 2,5

Center 2 used two 24 hour alternating menus with identical compositions across feeding times (Table I11).

Table 111: Ingredients of blended fluid feeds in center 2
Menu 1 Menu 2
Ingredients | Quantity (g) | Ingredients Quantity (g)
Potato 500 Rice 500
spinach 200 Sweet potato leaves | 250
Egg yolk 75 zucchini 300
Milk 250 milk 250
Onion 200 Onion 200
oil 20 oil 20
Fish 500 meat 400
Carrot 300

For the biochemical analysis, 500ml of each
blended foundation was collected. The results
highlighted discrepancies between the expected

nutritional contributions based on ingredient lists and the
actual biochemical content, particularly in center 2

(Table 1V).

Table 1V: biochemical analysis of blended fluid feeds in the two centers

Composition Centre 1 Centre 2

pour 100 ml Morning | Midday | evening | Menu 1l | Menu 2
Proteins (g) 3,02 7,12 7,32 2,72 3,01
Lipids (g) 2,44 5,12 5,03 0,01 1,11
carbohydrates (g) 12,21 8,13 8,83 30,58 28,02
Energy value (Kcal) | 82,88 107,05 | 109,89 | 133,23 | 134,02

Nutritional Assessment Parameters

Regarding anthropometry, admission weight
was recorded for 60% of patients in Center 1 and 65% in
center 2. During hospitalization, weight was reassessed
in only 9% of patients (12% in center 1 versus 8% in
center 2). Height was documented at admission in 20%
of patients in center 1 and 12% in center 2. Neither center
recorded mid upper arm circumference or any other
anthropometric indicator. As for biological markers,
serum albumin was never requested in center 1. In center
2, itwas ordered only for three patients, and this was after
more than 21 days of hospitalization.

DiscussION
Socio-Demographic,
Characteristics
The study population was relatively young, and
most patients were admitted with acute medical
conditions. At first glance, one might expect such
patients to have a satisfactory nutritional status on

Clinical and Outcome

arrival. However, the long duration of ICU stays and the
high mortality rate observed in both centers suggest
either severe initial illness or the development of
complications during hospitalization. Adequate and
timely nutritional support is known to help reduce the
risk of these complications and may contribute to better
outcomes [2].

Enteral Nutrition Practices

The practices observed in both centers reflect a
largely empirical approach to enteral feeding. The
absence of individualized prescriptions and the limited
involvement of medical and nursing teams in nutritional
planning illustrate this gap. Early initiation of enteral
feeding, which was practiced in both units, is
nevertheless a positive aspect. Early feeding helps
preserve intestinal trophicity, maintain mucosal integrity
and limit bacterial translocation. In a retrospective study
of 4049 ICU patients, Artinian et al., reported a
significant reduction in in ICU mortality among patients
who received enteral nutrition within the first 48 hours
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of admission [3], other studies have also shown that
enteral nutrition lowers the risk of nosocomial infections,
shortens hospital stay and allows patients to reach caloric
goals more quickly [4-6].The high mortality observed in
our series raises legitimate questions. Could nutritional
practices have contributed to these outcomes, or were
other clinical factors more decisive? A key issue is
whether the formulations used actually met the caloric
and protein needs of critically ill patients. Because
feeding pumps were not available, intermittent
administration was used in both centers. Although this
technique can be acceptable in resource limited settings,
the absence of any recorded complications such as
diarrhea or aspiration should be interpreted cautiously.
The lack of recorded events may reflect incomplete
documentation rather than an absence of adverse effects.
Similarly, increasing the volume of blended feeds
progressively is a reasonable way to assess digestive
tolerance, but structured monitoring tools were not in
place.Current French guidelines (SRFL and SFAR)
recommend continuous enteral feeding to minimize
digestive intolerance and to ensure that caloric goals can
be reached within 48 hours [7]. In center 1, the
composition of the blended feeds appeared more
balanced, although the nutrient profile closely resembled
that of a healthy, non-stressed adult rather than a
critically ill patient in a hyper-catabolic state. In contrast
the discrepancy between expected nutrient content and
actual biochemical analysis in center 2 highlights the
need for regular quality control of feed preparation and
better traceability. Repeated reheating of preparations
may also alter their nutritional value.

In high income countries, such homemade
preparation have progressively been replaced by
standardized industrial formulas, which offer several
advantages: sterile packaging that reduces infectious
diarrhea, consistent viscosity that minimizes feeding
tube obstruction, and reliable, reproducible nutrient
composition including electrolytes, vitamins and trace
elements [8, 9]. The nutrient profile noted in center 2,
with a predominance of carbohydrates and relatively low
protein and lipid content, could promote persistent
hyperglycemia [10]. Hyperglycemia reduces lipid
oxidation, increases CO2 production which may prolong
mechanical ventilation and enhances hepatic glycogen
synthesis [11]. At the same time, low protein intake in a
context of marked catabolism exposes patients to
worsening malnutrition and impaired immune function.
[11] Thuong and Leteurtre suggest that caloric intake in
critically ill adults should include 40-60% carbohydrates,
20-40% lipids, and 15-25% proteins [12]. According to
ASPEN recommendations, protein needs may reach
2g/kg/day in critically ill adults. No clear
recommendations exist for carbohydrates needs, but
basic requirement (up to 20g glucose/kg/day) should be
adjusted to avoid hyperglycemia, which may require
insulin therapy. Lipid intake generally starts at 1g/kg/day
and can be increased gradually to 2-4g/kg/day,
representing up to 30-40% of total energy intake [2].

Nutritional Assessment

Screening for malnutrition is a fundamental step
in the nutritional care of the ICU patients. Ideally, every
patient admitted to intensive care should undergo an
early nutritional assessment that identifies nutritional
risk, estimates energy especially protein needs and
evaluates whether actual intake matches these
requirements [13]. In our study, this essential step was
essentially absent. The lack of reliable anthropometric
data (weight recorded in only 62.16% of cases and rarely
reassessed, height documented in only 20%) makes it
impossible to evaluate the nutritional status of the
patients. Biological markers were also seldom requested.
Serum albumin and pre-albumin, though imperfect,
remain useful indicators of protein reserves and decrease
in proportion to the severity of the inflammatory and
hyper-catabolic responses [14]. Low albumin levels
(<30g/l) have been associated with increased
complications and higher morbidity and mortality [15].
Assessing energy expenditure in critically ill patients is
challenging. Their metabolic needs differ substantially
from those of healthy adults due to changes in
thermogenesis and muscle work. While indirect
calorimetry is the gold standard, most ICUs rely on
predictive equations based on age and weight data that
were often missing in this study making accurate
assessment even more problematic [16].

CONCLUSION

Enteral nutritional support in the two intensive
care units studied was essentially empirical. There was
no structured protocol for nutritional assessment, and
medical or nursing involvement in the planning of
nutritional therapy was limited. In addition, prescriptions
were not individualized and a significant discrepancy
was observed between the ingredients listed for the
blended feeds and their actual biochemical composition.
These findings highlight the need for better organization
and closer supervision in the preparation of blended
formulas.

Taken together, the results of this study
emphasize the importance of establishing clear protocols
for nutritional management in intensive care units.
Strengthening collaboration between teams, nutritionists
and kitchen staff would help ensure more consistent safe
and more effective enteral nutritional support for
critically ill patients.
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