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ABSTRACT

Background and Aim: Early and sufficient nutritional support is vital to improve outcomes
in patients with traumatic brain injury. This study aims to determine the effects of dietitian
involvement in the nutritional and clinical outcomes in patients with traumatic brain injuries
admitted to the neurosurgical ICU.
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Methods and Materials/Patients: Forty-eight male patients with traumatic brain injuries admitted
to neurosurgical ICU of Poursina Hospital, Rasht were studied retrospectively. Patients were
divided to either receive dietitian intervention or remain without any nutritional recommendation
(control). Demographic information, Glasgow Coma Scale and Acute Physiology and Chronic Health
Evaluation Il (APACHE II) scores, the timing of initial enteral feeding, the amount of energy and
protein intake on day 4, the duration of mechanical ventilation and ICU length of stay were recorded.

Results: Patients under the dietitian recommendation had significantly lower timing of initial
enteral nutrition compared to the other cases (P=0.02). The average energy or protein intake and
the percentage of target energy or protein intake on day 4 appeared to be significantly lower in the
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subjects in the control group than in those with nutritional intervention (P<0.001). There was no
statistically significant difference in the duration of mechanical ventilation and ICU length of stay
between different groups of patients.

Conclusion: Instead of occasional consultations for exclusive cases, the daily attendance
of dietitians during multidisciplinary rounds of ICU is required to assess the nutritional
needs of patients.
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e Dietitian intervention increased the average energy and protein intake and reduced the timing of initial enteral
nutrition in patients with traumatic brain injury.

e Patients with traumatic brain injury received a higher percentage of target energy or protein intake on day 4 com-
pared to those without dietitian intervention.

Plain Language Summary

Early and enough feeding is important for patients with traumatic brain injury to have a better outcome. Dietitian
plays a role to tailor the feeding with the patient’s requirement and level of tolerance. However, using dietitian recom-
mendation is not routine in many hospitals for patients receiving tube feeding. In this study, we determined whether
using dietitian recommendations can benefit the nutritional and clinical outcomes in patients with traumatic brain
injury in the Intensive Care Unit (ICU). We found that dietitian presence in ICU increased the average of energy and
protein intake and reduced the timing of feeding in patients compared to those who did not receive dietitian inter-
ventions. Patients in the dietitian group also consumed a higher percentage of their required energy and protein
after 4 days. Patients in the dietitian group did not have better outcomes than those without dietitian intervention. It

seems that dietitians in ICU may benefit the nutritional outcomes in patients with brain trauma.

1. Introduction

raumatic Brain Injury (TBI) caused by

road traffic accidents is prevalent in

Guilan, a province in northern Iran [1].

Injuries with a varying severity in TBI pa-

tients admitted to Poursina Hospital, the

biggest trauma center in Guilan, have
been reported. Surgical intervention may be required
in some cases [2]. However, the majority of TBI victims
with moderate injury and all severe TBI patients, having
a low level of consciousness, are currently managed in
the intensive care unit (ICU) [3, 4]. Enteral Nutrition (EN)
and parenteral nutrition (PN) are pivotal in the manage-
ment of TBI in ICU because patients with such damages
are unable to eat sufficiently [5].

Under these conditions, the Resting Energy Expendi-
ture (REE) increases up to 40% [6]. Failure to provide ad-
equate amounts of energy during the first 4 days after
ICU admission may lead to malnutrition [7]. Significant
weight loss was reported in 68% of TBI patients 6 months
after the damage, most likely because of reduced en-
ergy intake [8]. An imbalanced nutritional status leading
to malnutrition was described in majority of critically ill
patients during their stay in ICU [9]. Increased morbid-
ity and mortality can be attributed to the malnutrition
in these patients that makes nutritional support a vital
element of their care [10].

The multidisciplinary team approach in ICU has been
demonstrated to improve cost-effectiveness and pa-
tients” outcomes. As a member of a multidisciplinary
team, dietitians are educators, researchers, and transla-
tors of evidence-based guidelines into clinical practice.
Dietitians in ICUs are qualified to assess patients’ nutri-
tional needs, tailor the nutritional care plan to the dis-
ease condition and patients’ state, and recommend the
best specialized enteral products to be used to achieve
optimal blood glucose control. They also can provide an
essential resource related to the route and timing of nu-
tritional support and the prevention of possible compli-
cations leading to reduced energy intake, including im-
balanced fluid and electrolyte, aspiration and diarrhea.

Dietitians can help to train students in a teaching hos-
pital setting and finally conduct research design and ana-
lyze the data to improve the quality of care of ICU patients
[10]. Although the role of ICU dietitians has evolved in
past years, many ICUs in Iran still lack the dietitians with
expertise and practice. Moreover, physicians often do not
follow dietitians’ recommendations, unless they directly
contact physicians to implement the suggested treatment
plan [11]. Findings in more than 150 ICUs around the
world demonstrate that healthcare centers with the pres-
ence of dietitians have the best performance and higher
ranking in critical care nutrition practice [12]. Incorporat-
ing the dietitians specialized in nutritional support in ICU
improved energy and protein intake leading to better out-
comes [13] and reduced costs [14].
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The objective of this study was to investigate the im-
pact of dietitians’ involvement in nutritional outcomes,
including the timing of initial enteral nutrition, the av-
erage and the percentage of target energy and protein
intake on day 4 among TBI patients admitted to Neuro-
ICU. Moreover, the clinical outcomes, including the du-
ration of mechanical ventilation and ICU Length of Stay
(ILOS), were evaluated in cases as secondary endpoints.

2. Methods and Materials/Patients

The patients with TBI admitted to Neuro-ICU of Pour-
sina Hospital for three years, were reviewed retrospec-
tively in this study. Forty-eight patients were selected
into the study if they were eligible. Inclusion criteria
were defined as follows: Glasgow Coma Scale (GCS)
score between 6 and 12, Acute Physiology And Chronic
Health Evaluation Il (APACHE Il) score higher than 11
[15], and hospitalization in the Neuro-ICU for more
than 48 h. Exclusion criteria included being female, ages
younger than 18 and older than 60, having spinal cord
injury, having metabolic disorders such as diabetes,
thyroid and chronic kidney diseases, and absolute con-
traindications for enteral feeding, e.g. paralyticileus, in-
testinal obstruction, short bowel syndrome, and active
Gastrointestinal (Gl) bleeding.

Subjects intravenously nourished with amino ac-
ids, albumin or fat emulsion during the 4 days after
initiation of enteral feeding were also excluded from
the study. All patients admitted to the ICU are rou-
tinely subject to ICU team collaboration. The ICU team
consisted of nurses, pharmacists, and physicians. A
research dietitian who conducted some research as-
sessing the nutritional status of patients and microbial
quality of the formula [16] joined the ICU team as a
dietitian-nutritionist, and dietitian recommendations
were received by those patients admitted to the hos-
pital. Patients admitted to ICU before this time were
classified as the control group. The study protocol was
performed following the guidelines of the Medical Eth-
ics Committee of Guilan University of Medical Scienc-
es, Rasht, Iran, after obtaining written consent from a
family member when the patient was not conscious.

Dietitian assessment and interventions

The assessment of nutritional status and the evalua-
tion of the nutritional and microbial quality of enteral
nutrition solutions were conducted before starting
some interventions [16]. The interventions were de-
signed by expert dietitians in the ICU team for advanced
nutritional assessment and counseling, while there
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were no guidelines or written goals for formula intake
in patients receiving enteral tube feeding in the Neuro-
ICU. The patients’ nutrition information was collected
both on and after admission on a daily basis and identi-
fied in shift change time every morning by the dietitian
to give some information from nutrition’s point of view,
such as the nutritional status, nutritional requirement,
and recommendation for taking proper fluid, nutrients,
and regulating proper timing to initiate or continue en-
teral feeding. Moreover, the dietitian altered the enteral
solution components to increase energy density.

Glutamine powder, as the source of nutrient for en-
terocytes [17], was added to the enteral solutions. Be-
fore dietitian’s involvement in the ICU team, feeding
formula consisted of a mixture of natural foods with
vitamins and Ensure® Nutrition Powder (Abbott Nutri-
tion, Columbus, Ohio, USA) containing 645 kcal/L (35 g
protein/L). By adding more proportion of Ensure® Nu-
trition Powder and glutamine (10 g/L), the dietitian in-
creased the energy and protein density of the enteral
formulato 990 kcal/L (60 g protein/L). The alterations
were designed to achieve the ultimate goals of daily
protein and energy requirements estimated from 1.5-2
g/kg [5] and from 25-30 kcal/Kg [18], respectively, ac-
cording to the recommendations. During the study, all
patients received intravenous dextrose water, if it was
required to calculate and include their energy contents.

Data collection

Basic patient characteristics, including age and weight,
as well as GCS and APACHE Il scores within 24 h after
admission and timing of initial enteral feeding, were re-
corded. The volume of formula delivered to the cases
during 4 days was determined to calculate the daily
energy and protein intake. Administration of high-dose
tube feeding was defined as 260% of target energy
needs [19]. Additionally, clinical parameters including
ILOS and the duration of mechanical ventilation were
registered for all patients.

Statistical analysis

All statistical analyses were performed using Statisti-
cal Package for the Social Sciences (SPSS) software V.
22. Independent t-test and Chi-Square test were used
to compare quantitative and nominal qualitative vari-
ables, respectively. A P-value less than 0.05 was con-
sidered statistically significant. Data were expressed as
MeanzSD.
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3. Results
Basic characteristics

The baseline and clinical characteristics of the 48 pa-
tients enrolled in the study are summarised in Table 1.
There were no significant differences in age, weight and
APACHEII and GCS scores among the study participants.

Nutritional outcomes

The patients’ nutritional outcomes of enteral nutrition
provided for both groups are shown in Table 2. Patients
under the dietitian recommendations had significantly
lower timing of initial enteral nutrition compared to the
other cases (67 vs. 93 h, P=0.02). There was a statisti-
cally significant difference in average energy intake on
day 4 between the control and dietitian intervention
groups (880 vs. 1280 kcal, P<0.001). In agreement with
our findings, the percentage of target energy intake on
day 4 was found to be significantly higher among pa-
tients under the dietitian interventions, compared with
the controls (53.61 vs. 31.60%, P<0.001).
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As shown in Table 2, the difference between the two
groups in protein intake on day 4 was considered to be
statistically significant (37.10 vs. 69.50g, P<0.001). Fur-
thermore, the percentage of target protein intake on
day 4 appeared to be significantly lower in patients in
the control group than in those receiving interventions
(34.57 vs. 64.99%, P<0.001). The average volume of for-
mula delivered to patients on day 4 was not statistically
different between the two groups of cases (1368 vs.
1294 mL, P=0.33). In this study, 8% and 37% of subjects
in the control groups and interventional groups received
more than 60% of their energy requirements, respec-
tively (k2=5.77, P=0.01). No death was observed be-
tween the groups of patients during the present study.

Clinical outcomes

The clinical outcomes of both groups are shown in
Table 2. There was no statistically significant difference
in the duration of mechanical ventilation between the
groups (12.50 vs. 11.16 days, P=0.59). Although pa-
tients under the dietitian recommendations had lower
ILOS compared to the controls (14.20 vs. 16.16 days),
this difference was not significant. Additionally, after
removing the effects of age, gender, GCS, and APACHE

Table 1. The baseline and clinical characteristics of the groups on ICU admission (n=24)

Variables Control Dietitian Intervention P
Age (y) 40.256.15 37.338.56 0.18
Weight (kg) 72.2949.55 71.87+10.51 0.88
GCS score 7.00+1.69 7.50+1.97 0.35
APACHE Il score 18.58+3.83 21.20+5.48 0.06

ICU: intensive care unit; GCS: Glasgow Coma Scale; APACHE: Acute Physiology and Chronic Health Evaluation.

Hé?Ns

Table 2. Nutritional and clinical outcomes in the different groups of patients (n=24)

Variables Meanz3D P
Control Dietitian Intervention
Timing of enteral feeding initiation (h) 93.00+40.22 67.00+£36.07 0.02
Energy intake on day 1 (Kcal) 320.00+£70.00 480.00+90.00 0.01
Energy intake on day 4 (Kcal) 880.00+280.00 1280.00+240.00 <0.001
% of target caloric intake on day 4 31.60+12.79 53.61+12.54 <0.001
Protein intake on day 1 (g) 25.8218.23 32.08%8.35 0.01
Protein intake on day 4 (g) 47.10+16.43 75.50%15.65 <0.001
% of target protein intake on day 4 34.57+13.99 64.99+15.20 <0.001
Delivered formula on day 4 (ml) 1368.00+469.58 1294.00%£237.00 0.33
Duration of mechanical ventilation (d) 12.5047.56 11.16+9.47 0.59
ILOS (d) 16.16 (8.50) 14.20 (10.21) 0.47

ILOS: ICU (intensive care unit) length of stay
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Il scores, there was no statistically significant difference
in duration of mechanical ventilation and ILOS between
the two groups of cases.

4, Discussion

This study investigated the influences of dietitian’s in-
volvement in the ICU team in the nutritional and clinical
outcomes among head injury cases in the Neuro-ICU. Di-
etitian involvement in the ICU setting increased energy
and protein intake on day 4, reduced the timing of initial
feeding and potentially improved clinical outcomes in
TBI patients. Overall, results indicated the importance
of a dietitian as a member of the ICU team.

Nutritional outcomes

In this study, it has been shown that patients in the
dietitian group had significantly lower timing of initial
enteral nutrition compared to the other subjects in the
control group. Nutrition is the fundamental of critical
care support among TBI patients. Brain Trauma Foun-
dation (BTF) recommends initiation of tube feeding
no later than 72 h after trauma in TBI cases [20]. This
provides sufficient time to assess risks including hemo-
dynamic instability, large-volume fluid resuscitation or
bowel distension [21]. Previous studies have demon-
strated the beneficial effects of the presence of clinical
nutritionists in the ICU teams in terms of the average
time to start enteral nutrition [22]. Therefore, dietitian
recommendations in ICU lead to decrease in the feeding
time, following the BTF.

The average and the percentage of target energy or
protein intake on day 4 have been shown to be signifi-
cantly lower in controls than those of the dietitian group.
These results confirm the preceding researches that the
dietitian recommendations lead to higher energy intake
[23], support the individual nutritional requirements
and case care [12, 24-26]. Higher energy and protein in-
take in patients receiving dietitian recommendations on
day 4 compared to those in controls seems to be mostly
related to the enteral formula with high energy and
protein as no significant changes were observed in the
average volume of formula delivered to patients on day
4 between two groups of cases. The beneficial impacts
of high-calorie and protein-dense formulas on a daily
intake of tube-fed patients have been demonstrated in
another research [27].

Generally, there are several interruptions in ICUs, in-
cluding fasting for specific clinical procedures and tube
feeding intolerance, which make delivery of prescribed
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formulas difficult [22, 28]. TBI patients have an intoler-
ance to enteral feeding in the first 2 weeks after admis-
sion for a variety of reasons [5] including reduced Gl
mobility and delayed gastric emptying that can result
in elevated gastric residual volume and gastro-oesoph-
ageal reflux disease [29]. To increase the delivery of en-
teral nutrition, barriers such as intolerance to tube feed-
ing could be controlled using a standardized protocol,
including measurement of gastric retention [30-32].

Although there are more than 40 clinical guidelines for
TBI identified at the National Guideline Clearing house
online database, they mostly concentrate on emergency
department treatment. There are only few guidelines to
address nutritional concerns related to TBI [33] 'publish-
er': National Academies Press (US. In addition, lack of
sufficient nutritional medicine courses [34] might lead
to the inappropriate prescription of enteral formulas by
physicians, which is one of the most common reasons
for underfeeding in critically ill patients [35].

Clinical outcomes

In the present study, there was no statistically significant
difference in the duration of mechanical ventilation and
ILOS between two groups of cases. Dietitian recommen-
dations gave rise to a significant decrease in ILOS within
the first 3 days [10, 36], but the mechanical ventilation
did not reduce [37]. Likewise, concordant with our results,
Minard et al., (2000) reported no significant difference in
ICU stay between early and late tube-fed patients [38].

A number of studies have shown that enteral nutri-
tion with an enhanced immune formula [39], or tube
feeding via the jejunum [40] or both [41], significantly
reduces ILOS in a timely manner (within 18-36 h after
trauma). Although decreased significantly in the dieti-
tian group, the average initial time for enteral nutrition
is defined as late feeding according to the American So-
ciety for Parenteral and Enteral Nutrition (ASPEN) guide-
lines that evaluate the feeding launched over 48 h after
ICU admission as late feeding [14].

In agreement with our findings, some researches
have demonstrated no impact of early enteral nutri-
tion (in the first 6-24 h) on ILOS or duration of me-
chanical ventilation [42, 43]. The discrepancy between
these findings might be explained by differences in the
populations, severity of the trauma, and routes and
times of administration.

Some limitations should be regarded when interpret-
ing the findings of the present study. First, the sample
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size limits the study’s power to analyze the measured
outcomes. Second, we were not completely able to ac-
count for the role of confounding factors, including cere-
bral edema, intracranial pressure, and systemic injuries.
Another limitation of our work was that we could not
include female population in this study. Finally, intoler-
ance to tube feeding in patients could not be recorded
with detailed information.

Randomized Controlled Trials (RCTs) with mixed ICU
patients which include both males and females are re-
quired to investigate the role of dietitian recommenda-
tions on the nutritional and clinical outcomes among
TBI patients. Enteral feeding protocols are suggested to
be implemented in intensive care units of Iran. We also
recommend to conduct the present study with larger
sample size and longer follow-up time.

5. Conclusion

This study indicated the importance of a dietitian as a
member of the ICU team. Dietitian recommendations
in the ICU setting raised energy and protein intake and
reduced the timing of initial feeding in TBI patients.
However, these enhanced results were still not satisfac-
tory for clinical outcomes. Based on the findings of this
project, it seems that the daily attendance of dietitians
during a multidisciplinary shift change in ICU may be re-
quired to assess the nutritional needs of patients, par-
ticularly in the first week of admission.
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