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ABSTRACT

Objective: Malnutrition is a common condition in patients admitted to intensive care units (ICUs). Proper nutritional support is 
essential to reduce malnutrition-associated morbidity and mortality. The aim of this study was to evaluate the effectiveness of 
different nutritional support techniques in ICUs on some nutritional and inflammatory biochemical parameters.

Methods: In this retrospective study, 143 patients with a history of admission to ICUs were divided into three groups according 
to form of nutritional therapy: oral nutritional supplementation (ONS), enteral tube feeding (ETF), and parenteral nutrition (PN). 
Patients’ demographic characteristics, length of stay in the ICU, length of nutritional support, serum prealbumin levels, C-reactive 
protein (CRP) levels, and transferrin levels at the time of nutritional supplementation initiation and treatment discontinuation were 
evaluated.

Results: The change in median serum prealbumin, CRP, and transferrin levels measured on days when nutritional therapy was ini-
tiated and terminated was not statistically significant (p=0.537, p=0.635, and p=0.073; respectively) in patients with ONS. Median 
prealbumin (0.14 vs. 0.21 mg/dL; p<0.001) and transferrin saturation (1.55% vs. 1.87%; p=0.001) levels significantly increased in pa-
tients who received ETF. In addition, median CRP (85.5 vs. 30.8 mg/L; p=0.001) levels significantly decreased. In patients with PN, 
only a significant increase in prealbumin level (0.10 vs. 0.13 mg/dL; p=0.003) was observed. The increases in CRP and transferrin 
saturation levels were not statistically significant (p=0.730 and p=0.243; respectively).

Conclusion: In the present study, a significant improvement was observed in the prealbumin, CRP, and transferrin levels in patients 
supported with ETF. However, similar improvement was not observed in patients with ONS.
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Introduction

Malnutrition is an extremely common 
condition observed in critically ill patients 
treated in intensive care units (ICUs). Stud-
ies have shown that the prevalence of 
malnutrition among patients in ICU is be-
tween 13% and 78% (1, 2). Moreover, mal-
nutrition associated with an increased risk 
of infection, prolonged mechanical venti-
lation requirement, and delayed recovery 
period in these patients (3). Therefore, 
several studies investigating the factors 
causing malnutrition and the prevention 
of this condition are ongoing.

Nutritional support is the most import-
ant step in the prevention of malnutri-
tion. Most patients in ICU are unable to 
receive sufficient energy and protein via 
oral intake; therefore, enteral (EN) or par-
enteral nutrition (PN) support is necessary 
in these patients (1-5). For conducting 

the meta-analysis of studies to compare 
the enteral and parenteral approaches in 
these patients, interpretation of the re-
sults is challenging because of the small 
and heterogeneous patient groups (4, 5). 
However, it is always recommended that 
the use of EN over PN in patients with 
an intact gastrointestinal tract. PN also 
should not be started until all strategies 
to maximize EN tolerance have been at-
tempted; and lastly, PN could be consid-
ered as the primary approach for special 
situations wherein enteral nutrition cannot 
be applied (5).

Appropriate parameters are required for 
assessing nutritional status, determining 
the presence of malnutrition, and assess-
ing the effectiveness of the nutritional 
support. Albumin, transferrin, prealbumin, 
and retinol-binding protein plasma levels 
are the biochemical parameters frequent-
ly used for the evaluation of nutrition and 
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monitoring the response to this support. However, the 
fact that these parameters could be affected by factors 
other than nutrition, such as infection, excess hydration, 
corticosteroid consumption, liver and renal failure, or in-
flammatory conditions, should be considered (6, 7).

Enteral assists the continuation of the barrier function of 
the gastrointestinal system, prevention of mucosal atro-
phy, and inhibition of bacterial translocation (8). How-
ever, it has been reported that achieving desired nutri-
tion levels via EN, particularly at the early stages of ICU, 
is difficult; there is a definite increase in morbidity and 
mortality due to energy deficit occurring at the long term 
(9). It is also considered to increase the risk of bacterial 
colonization and aspiration pneumonia in patients with 
high gastric residual volume (8, 10, 11). Meanwhile, PN 
is a nutritional support method that enables the nour-
ishment of patients who have limited absorption capac-
ity or nonfunctional gastrointestinal system or an issue 
causing an obstacle for EN. However, the time and the 
conditions for initiation, the duration of the support, and 
the timepoint of switching to EN are being discussed 
in patients in ICU receiving PN because in this patient 
group, although positive effect could be observed on 
the clinical course when appropriately applied, inappro-
priate use could result in metabolic or infectious compli-
cations, such as overnutrition, hyperglycemia, fatty liver, 
or sepsis (12, 13). Although it is recommended to meet 
the energy requirements during the early and late peri-
od, large prospective randomized controlled studies are 
warranted in this field (14, 15).

In the present study, we aimed to determine the effective-
ness of different approaches used on patients in ICU re-
ceiving nutritional support via some biochemical markers 
and investigate the severity of the inflammatory response 
in patients. 

Methods

The study was performed in accordance with the prin-
ciples of the Helsinki Declaration, and written informed 
consents were obtained from the patients and/or their 
relatives. This study included patients aged ≥18 years 
who were supported with nutritional support for ≥3 days 
in the surgical ICU between March 2015 and June 2015. 
Patients from whom informed consents could not be ob-
tained; those who were connected to mechanical venti-
lators for >48 hours or those with enteral or parenteral 
support for <3 days; hemodynamically instable patients 
who were treated with inotropic or vasopressor agents 
due to long-term uncontrollable sepsis; and patients with 
renal or kidney failure were excluded from this study. The 

calorie needs of a patient was calculated as 25-35 kcal/kg/
day, and the protein support target was determined to be 
1.2-1.5 g/kg/day depending on state of catabolism.

Within the indicated time interval, data of 143 patients 
who were followed at the “Nutrition Department” were 
obtained from the hospital database, ICU database, and 
patient files. The patients were divided and analyzed in 
three groups: those under oral nutrition supplementation 
(ONS), enteral tube feeding (ETF), and parenteral nutrition 
(PN). The demographic characteristics of the patients; di-
agnoses; length of stay in the ICU; nutritional support du-
rations; and serum prealbumin, C-reactive protein (CRP), 
and transferrin levels at the time of initiation and termina-
tion of the nutritional support were recorded.

Statistical analysis
Statistical Package for the Social Sciences programme 
15.0 version (SPSS Inc.; Chicago, IL, USA) was used for the 
evaluation of the data obtained from this study. Continu-
ous variables were expressed as mean ± standard devia-
tion or median (minimum-maximum), where appropriate. 
Categorical variables were expressed as a percentage (%). 
The Chi-square test was used to compare categorical vari-
ables, whereas the Kruskal-Wallis test was used for the pa-
rameters not distributed normally in triple-group analyzes, 
and the Wilcoxon test was used for the evaluation of the 
differences among dependent groups. The significance 
level was accepted as p<0.05 in all statistical analyses.

Results

This study included a total of 143 patients. Of the 34 pa-
tients who underwent ONS, 9 (26.5%) were followed up 
for benign reasons and 25 (73.5%) for malignant reasons. 
Of the 54 patients who underwent ETF, 16 (29.6%) were 
benign and 38 (70.4%) were malignant. Additionally, of 
55 patients who were treated with PN, 20 (36.4%) were 
followed up for benign and 35 (63.6%) for malignant rea-
sons. No statistically significant difference was detected 
between patient groups in terms of age, gender, diag-
nosis, and length of stay in the ICU (p>0.05). However, 
nutritional support duration was significantly higher in 
patients under ETF support compared with others (8.01 
days; p=0.026). The demographic and clinical features of 
the patients are presented in Table 1.

When the measurements were performed at the initiation 
and termination of the nutritional support in patients with 
ONS, the median prealbumin levels were 0.15 (0.03-0.41) 
and 0.16 (0.05-0.38) mg/dL, CRP values were 40.0 (0.8-
166.0) and 23.1 (0.8-176.0) mg/L, and transferrin satura-
tion levels were 1.65% (0.59-3.69) and 1.82% (0.61-3.17), 
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respectively. However, there was no significant difference 
between the laboratory parameters of these patients on 
the days the nutritional support was initiated and termi-
nated (p=0.537, p=0.635, and p=0.073 for prealbumin, 
CRP, and transferrin, respectively). Patients with ETF sup-
port had significantly increased levels of median preal-
bumin (0.14 vs. 0.21 mg/dL; p<0.001) and transferrin 
saturation (1.55% vs. 1.87%; p=0.001) at termination of 
nutritional support when compared with baseline levels; 
there was a definite decrease in CRP levels (85.5 vs. 30.8 
mg/L; p=0.001). However, decrease in CRP levels (74.1 vs. 
66.3 mg/L; p=0.730) and increase in transferrin saturation 
levels (1.26% vs. 1.30%; p=0.243) were not found to be 
significant (Table 2).

Discussion

Today, supplemental nutritional support for ICU patients 
is an integral part of routine treatment (1, 4, 16). Although 
a pragmatic approach remains to consider EN as the first 
choice for nutrition support, parenteral approach stands 
out at some special conditions where EN cannot be per-
formed. In a recent multicenter randomized controlled 
study, it was reported that there is no difference in terms 
of the clinical results (30-day mortality, complications, 
hospitalization duration) between patients supported with 
EN or PN (1). Although the combined use of enteral and 
parenteral nutrition is the most commonly used method in 
clinical practice, the benefits of supplementary PN use are 
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Table 2. Median prealbumin, CRP, and transferrin saturation levels of the patients at the initiation and 
termination of the nutritional support

ONS (n=34) ETF (n=54) PN (n=55) p1 p2 p3

Prealbumin (mg/dL)

Initiation 0.15 (0.03-0.41) 0.14 (0.03-0.31) 0.10 (0.02-0.29)
0.537 <0.001 0.003

Termination 0.16 (0.05-0.38) 0.21 (0.03-0.37) 0.13 (0.02-0.32)

CRP (mg/L)

Initiation 40.0 (0.8-166.0) 85.5 (4.5-296.0) 74.1 (1.5-323.0)
0.635 0.001 0.730

Termination 23.1 (0.8-176.0) 30.8 (0.9-321.0) 66.3 (2.0-209.0)

Transferrin (%)

Initiation 1.65 (0.59-3.69) 1.55 (0.63-2.43) 1.26 (0.47-2.48)
0.073 0.001 0.243

Termination 1.82 (0.61-3.17) 1.87 (0.60-3.25) 1.30 (0.11-2.06)

p1, The comparison of laboratory values of ONS measured at the initiation and termination, p2, The comparison of laboratory values of ETF 
measured at the initiation and termination, p3, The comparison of laboratory values of PN measured at the initiation and termination. ONS: oral 
nutritional supplementation; ETF: enteral tube feeding; PN: parenteral nutrition; CRP: C-reactive protein

Table 1. Demographic and clinical features of the patients

ONS (n=34) ETF (n=54) PN (n=55) p

Age 61.7±15.1 56.0±13.6 56.7±15.8 0.181

Gender (F/M) 9/25 12/42 21/34 0.169

Primary disease

Benign 9 (26.5%) 16 (29.6%) 20 (36.4%)
0.216

Malignant 25 (73.5%) 38 (70.4%) 35 (63.6%)

Nutritional support duration (day) 6.38±3.11 8.01±3.26 7.32±3.06 0.026*

Length of stay in the ICU (day) 7.76±3.37 8.68±3.50 9.38±3.33 0.062

* The statistical significance was obtained from the comparison of ONS and ETF. ONS: oral nutritional supplementation; ETF: enteral tube 
feeding; PN: parenteral nutrition; F: female; M: male; ICU: intensive care unit



still controversial in patients who are well tolerated and 
can be nourished to the targeted dose at a good level (5).

Another controversial point is the evaluation of nutritional 
status. Clinical evaluation, anthropometric measurements, 
score-based evaluation indexes, and physical functionality 
tests are the most common methods; however, there is no 
gold standard parameter. In addition, a marker which can 
show malnutrition precisely and definitely have not been 
defined in biochemical tests. In spite the fact that plasma 
proteins have limited validity, parameters such as prealbu-
min (transthyretin), retinol binding protein, fibronectin or 
CRP are frequently being used. The half-life of prealbumin 
which is among the most commonly used biochemical 
markers is two days. Measuring CRP at the same time is 
necessary since prealbumin is affected from inflammatory 
conditions because the decrease in prealbumin levels in 
cases where CRP remains constant is related to a poor 
nutritional status. The half-life of transferrin is eight days, 
but it is believed to reflect the recent nutrient intake more 
accurately (1, 2, 6, 14).

Despite the definite benefits of early enteral nutritional 
support, the use of oral nutrition in ICU patients is often 
limited and not effective due to mechanical ventilation, 
changes in patients’ vital functions, and frequent surgical 
interventions (4, 5, 15). The guidelines recommend early 
initiation of enteral feeding in patients with functional gas-
trointestinal tract (14, 17). However, studies show that EN 
alone results in insufficient energy and protein intake (9).

In our study, as a result of the evaluation of 34 patients 
who did not need mechanical ventilation and who re-
ceived ONS in ICU for various reasons, decrease in CRP 
and increase in the levels of prealbumin and transferrin 
saturation were found between the initiation and termi-
nation of nutritional support, but these changes were not 
statistically significant. Patients with ETF support were 
found to have significantly decreased serum CRP values ​​
at termination of nutritional support when compared with 
baseline levels, while serum prealbumin levels and trans-
ferrin saturation were significantly increased. In this study, 
there were significant changes in the levels of biochemical 
markers measured in patients with ETF which might be 
suggestive of positive clinical results. Although there were 
similar changes in the markers of ONS patients, no statis-
tically significant difference was found. While this may be 
due to the patients in the ONS group having a better gen-
eral clinical condition than the patients in the ETF group, 
it can also be due to the fact that nutritional support is 
administered at longer periods in the ETF group than in 
other groups. Another possible reason may be that the 
caloric requirement calculated in patients with ETF sup-

port can be reached at desired levels, while patients with 
ONS are not able to achieve a sufficient nutritional sup-
port for various reasons (failure to comply, inability to use 
the nutrition product effectively, vomiting). 

The optimal energy balance in ICU patients is an import-
ant target. The inability of reaching the desired targets 
in enteral nutrition is common due to especially gastroin-
testinal dysmotility or hemodynamic conditions. In 2018, 
ESPEN (European Society for Clinical Nutrition and Me-
tabolism) published a guideline on clinical nutrition in the 
ICU and stated that every patient staying in ICU for more 
than 48 hours had a risk of malnutrition. It is emphasized 
in the guideline that oral feeding is superior to all support-
ive therapies and that all patients who are not expected 
to receive oral nutrition should be supported early with 
EN (within 48 hours). The guideline also recommends that 
PN should be implemented within 3 to 7 days, in case 
of contraindications to oral and EN (14).  In the present 
study, there was a statistically significant improvement in 
prealbumin level in patients with PN, but the decrease in 
CRP and the increase in transferrin saturation were not 
statistically significant.

The meta-analyzes of EN and PN performed in recent 
years have been shown that PN does not have a signifi-
cant relationship with clinical adverse outcomes (16). Fur-
thermore, reduced infection incidence due to a better un-
derstanding of the importance of central venous catheter 
care and adequate nutritional support with PN have re-
duced negative prejudices, regarding PN in ICU patients 
(1, 4, 5, 14, 16).

The main limitation of the study was that patients includ-
ed in the study were not from a single ICU in the hospital 
but gathered from several units and the fact that the calo-
ries and protein requirements calculated for each patient 
were excluded from the evaluation. Another limitation is 
that the underlying pathologies and complications have 
not been evaluated. Our future studies should include 
nutritional assessments, risk classifications, complications 
during treatment, and clinical outcomes. However, the 
evaluation of the nutritional status of the patients by a sin-
gle team and the application of the standardized nutrition 
plan were the strengths of this study.

In conclusion, a significant improvement was observed in 
the prealbumin, CRP and transferrin levels of the patients 
supported with ETF, in the present study. Only prealbumin 
level was significantly increased with PN support, while 
similar improvements were not observed in the biochemi-
cal markers of patients with ONS. This may be due to the 
inability of the ONS to reach the desired targets.
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