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ABSTRACT

Background Early enteral nutrition (EN) is associated
with shorter hospital stay and lower infection and mortality
rates in patients with intracerebral haemorrhage. However,
high-energy support always causes clinical complications,
such as diarrhoea and aspiration pneumonia, and the
true benefit of high-energy support in these patients has
not been investigated. The appropriate amount of energy
support still needs further investigation. Therefore, we are
performing a randomised controlled trial to investigate
whether early low-energy EN can decrease mortality and
feeding-related complications and improve neurological
outcomes as compared with high-energy EN in traumatic
intracerebral haemorrhage (TICH) patients.
Methods/analysis This is a randomised, single-blind
clinical trial performed in one teaching hospital. 220 TICH
patients will be randomly allocated to one of two groups
ina 1:1 ratio: an intervention group, and a control group.
The intervention group will receive early low-energy EN
(10 kcal/kg/day) and the control group will receive high-
energy EN (25 kcal/kg/day) for 7 days. All these patients
will be followed up for 90 days. The primary outcome is
all-cause 90-day mortality. Secondary outcomes include
the modified Rankin score, Glasgow Outcome Scale (GOS)
and the National Institutes of Health Stroke Scale (NIHSS).
Outcomes will be assessed at admission, 7, 30 and 90
days after onset of this trial. The safety of EN strategies
will be assessed every day during hospitalisation.

Ethics and dissemination The trial will be conducted in
accordance with the Declaration of Helsinki and has been
approved by the ethics committee of Dongyang People’s
Hospital. The findings will be published in peer-reviewed
medical journals.

Trial registration number ChiCTR-INR-17011384; Pre-
results.

BACKGROUND
Traumatic  intracerebral =~ haemorrhage
(TICH) is a leading cause of long-

term disability and mortality worldwide,
resulting in great economic and healthcare
burden.' * Nutritional support is of critical

Strengths and limitations of this study

» This is the first randomised, single-blind,
controlled study investigating the appropriate
amount of enteral nutrition for traumatic
intracerebral haemorrhage patients.

» A preliminary trial including 70 patients was
performed for crude efficacy evaluation and sample
size calculation.

» Clinicians will not be blinded in this study, which
may lead to potential bias.

importance  because a hypermetabolic,
hypercatabolic state is inevitable after brain
insult.”

Enteral feeding is preferred as it can stim-
ulate gastrointestinal motility and prevent
bacterial translocation.* Seule et al suggested
that infusion of enteral nutrition (EN) should
begin as early as possible in TICH patients
and was associated with clinical benefits such
as alleviation of the hypercatabolic state,
negative nitrogen balance and infections.®”

However, the appropriate amount of
EN for TICH patients remains unclear;
many patients receiving high EN support
have experienced feeding-related compli-
cations because delayed gastric emptying®
and decreased tone of the lower oesophageal
sphincter’ are common in neurologically
injured patients. Efforts have been made to
explore the balance between calorie intake
and clinical outcomes in unspecified critically
ill patients, although the conclusions were
inconsistent.

A randomised trial performed in critically
ill patients revealed that an underfeeding
caloric intake strategy (60-70% vs 90-100%
of calculated target) was associated with
lower mortality than target feeding.'” Similar
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findings were also reported in several cohort studies
which showed that lower caloric intake was associated
with significantly decreased hospital mortality, infection
rate, mechanical ventilation duration and longer hospital
stay,! and may contribute to faster recovery.'? Yet,
Petros et al reported a contrary finding that, compared
with normal caloric feeding, hypocaloric feeding in the
first 7days was associated with more nosocomial infec-
tions but less gastrointestinal intolerance in critically ill
patients."”

Currently, one guideline on nutritional support suggests
a low-energy enteral intake strategy during the critical
course to maintain intestinal integrity and function while
lowering complications.'* However, the heterogeneity
in unspecified critically ill patients is non-negligible and
may partly explain the inconsistent findings.'’ "

As no report has been made about the appropriate
amount of EN for TICH patients, we conducted a
randomised trial to investigate whether early low-energy
EN could decrease mortality and feeding-related compli-
cation rates compared with early high-energy EN.

METHODS

Study design

This is a single-centre, randomised, single-blind clinical
trial and will be carried out from October 2017 to October
2018. The study will be conducted in the intensive care
unit (ICU) of Dongyang People’s Hospital, a teaching
hospital in China. Patients admitted to the ICU after
neurological surgery due to TICH will undergo baseline
evaluation before enrolment, including personal history
records and laboratory tests, and informed consent
will be signed by the direct relative of each participant
before enrolment. Included patients will be randomised
into two groups in a 1:1 ratio—a low-energy EN (10 kcal/
kg/day) group and a high-energy EN (25 kcal/kg/day)
group—and the intervention will last for 7 days. All these
patients will be followed up for 90 days. All outcomes will
be assessed at baseline, 7, 30 and 90 days after onset of
the trial. The safety of the EN strategies will be assessed
every day during hospitalisation. The trial is being
conducted in accordance with the World Medical Asso-
ciation Declaration of Helsinki and has been approved
by the ethics committee of Dongyang People’s Hospital.
The findings will be published in peer reviewed medical
journals and presented at relevant conferences. The
trial was registered at the Chinese Clinical Trial Registry
(ChiCTR-INR-17011384) on 12 May 2017.

Sample size

The trial aims to detect if low-energy EN can decrease
90-day mortality in TICH patients, as compared with
high-energy nutritional support. However, only a few
studies have reported the association between the amount
of calorie intake and clinical outcome in other diseases,
such as acute respiratory distress syndrome (ARDS)."”
Thus, we conducted a preliminary trial including 70

TICH patients (the randomisation and blinding method
were not strictly followed) and we found that the 90-day
mortality rates were 7.5% (3/40) in the low-energy group
and 16.7% (5/30) in the high-energy group (P=0.233).
With a power of 80% to detect a two-sided significance
level of 5%, 194 participants with complete data will be
needed for this trial. With an estimated loss to follow-up
rate of 10%, 220 participants will therefore be required
for the trial.

Recruitment and inclusion criteria

All patients with TICH admitted to the ICU of Dong-
yang People’s Hospital will be screened for recruitment.
Patients will be included if the following inclusion criteria
are met: (1) older than 18 years; (2) admitted to hospital
within 24 hours after injury, TICH diagnosed by brain CT,
and the patient has undergone neurological surgery; (3)
Glasgow Coma Score (GCS) before surgery was =5and
<12; (4) haemodynamics stable without any vasopressors;
(V) informed consent obtained.

Exclusion criteria

Patients with one of the following will be excluded: (1)
other types of intracerebral haemorrhage (ICH), such as
aneurysmal subarachnoid haemorrhage and spontaneous
ICH; (2) anticipated death within 2 days after ICU admis-
sion; (3) severe hepatic, renal or thyroid dysfunction or
other metabolic diseases; (4) severe abdominal injury;
(5) a history of stroke; (6) pregnant or breast-feeding; (7)
not suitable according to a clinician’s evaluation.

Withdrawal criteria

Patients will withdraw from this trial if one of the following
criteria is met: (1) poor compliance; (2) EN intolerance
leading to serious complications such as severe diarrhoea,
vomiting and intra-abdominal hypertension; (3) other
situations which require EN to be suspended for more
than 48 hours. Participants may withdraw from this trial
for any reason. EN will not be combined with other treat-
ments in this trial.

Randomisation and allocation concealment

The randomisation code will be generated using SPSS
software and kept in opaque sealed envelopes. The whole
randomisation process will be performed by an indepen-
dent clinician who is familiar with statistics. The sealed
envelopes are preserved by this clinician until the end of
the trial. Clinicians will divide the included patients into
two groups using the random numbers printed on the
envelopes which are assigned according to the patients’
screening sequence numbers.

Blinding

This is a single-blind (patient-blinding) trial. The clini-
cians are unlikely to be blinded from the allocation as the
amount of enteral intake will obviously be different in the
two groups. However, the clinicians responsible for the
outcome assessment and data analysis will be blinded from
this allocation until the whole trial has been completed.
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Figure 1 Enteral nutrition protocol for all included patients.

Intervention

All researchers are ICU clinicians and have received
training for the EN protocol before this trial. EN support
will be initiated within 24 hours after ICU admission and
we use a simplistic ideal body weight-based equation to
determine energy targets.16 The EN targets are 10 kcal/
kg ideal body weight/day and 25 kcal/kg ideal body
weight/day of non-protein energy for the low-energy and
high-energy groups, respectively. The protein (1.4g/kg
ideal body weight/day) will be given equally to these two
groups. The intervention will last for 7 days and regular
EN support will be applied to all patients once the 7-day
intervention is completed. Successful intervention is
defined as patients receiving at least 75% of EN target
during the intervention period.

EN protocol

EN will be initiated at a rate of 20mL/hour and gastric
residual will be checked every 4hours. The feeding rate
will be increased by 20 mL/hour until the target feeding

target rate.

rate is reached if the residual volume is <200 mL. Other-
wise, EN will be held or a jejunum nutrition tube will be
placed. Once the feeding target is achieved, gastric resid-
uals will be checked every 12 hours. Details of the enteral
nutrition protocol are presented in figure 1.

Outcome measures

The primary outcome is all-cause mortality, Modified
Rankin Scale and Glasgow Outcome Scale (GOS) at
90 days after enrolment. Secondary outcomes include
hospital length of stay, ventilation duration, National
Institutes of Health Stroke Scale (NIHSS), intra-abdom-
inal pressure, EN-related complications and whole noso-
comial infection rate. New nosocomial infections (blood,
lungs, urinary tract or wounds, etc) are defined as any
infection occurring within 48 hours after ICU admission.
Aspiration pneumonia is one common EN-related compli-
cation. Yet, no established clinical symptoms are available
to make a precise clinical distinction between pneumonia
and aspiration pneumonia. Therefore, all episodes will be
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recorded as pneumonia, which is diagnosed according to
the presence of respiratory system findings (cough, fever,
tachypnoea and pathological respiratory sounds), blood
tests and chest X-ray/thoracicCT presentations (newly
developed infiltration). Moreover, the following variables
will also be recorded at the time of enrolment as baseline
characteristics: gender, age, weight, comorbidities, GCS,
white blood cell count, plasma creatinine, plasma C-re-
active protein, plasma albumin and pre-albumin level,
lactate, fluid intake and urinary output, APACHE II, and
sequential organ failure assessment (SOFA) scores.

Data analyses

Data analysis will be performed using the software STATA
12.0 (College Station, TX, USA). A blinded statistician
will perform all analyses, based on the intention-to-treat
principle for patients who have been assigned. The result
using the per-protocol method will also be reported for
patients who complete the whole trial. Variables will be
reported using means (and SD), medians (and IQR) or
proportions as appropriate, and appropriate statistical
methods will be applied. All tests will be two-sided, and a
significance level of 5% adopted.

Ethics and dissemination

The protocol has been approved by the ethics committee
of Dongyang People’s Hospital and has been regis-
tered at the Chinese Clinical Trial Registry (ChiC-
TR-INR-17011384). The trial will help to demonstrate
whether or not low-energy EN is better than high-energy
support in TICH patients. The results of this study will
be published in peer reviewed journals for dissemination.

DISCUSSION

To the best of our knowledge, this is the first study protocol
of a randomised, single-blind, controlled trial focusing on
the appropriate amount of EN for TICH patients. In order
to evaluate the crude efficacy of low-energy EN and calcu-
late appropriate sample size, we performed a preliminary
trial including 70 patients before this study and discov-
ered a decreasing but insignificant trend of mortality in
the low-energy group (3/40 vs 5/30, P=0.233). We hope
this trial will provide evidence regarding an appropriate
EN strategy for TICH patients.

A high-quality methodology is essential for high validity
and reliability of randomised trials. The limitation of
this study is obvious as the clinicians are unlikely to be
blinded in this trial. Yet, randomised open-label method-
ology has been used in several profound stroke trials.'” 18
To alleviate potential bias caused by clinician unblinding,
the outcome assessor will be unaware of allocation
and will remain blinded until the whole trial has been
completed. This is extremely important as all the neuro-
logical outcomes can be easily affected by the subjective
opinion of the assessor.

Another anticipated limitation is that the volume
of EN will sometimes be compromised, especially in

the high-energy EN group as it will be easily affected by
various factors such as delayed gastric emptying,® diar-
rhoea and abdominal distension. In order to avoid EN
overlap with the low-energy group, complete intervention
is defined as patients receiving >75% (25 kcal/kg/day *
75%=18.75 kcal/kg/day) of EN target.

A third limitation is that this trial is being performed in
only one teaching hospital. If this trial suggests a signifi-
cant benefit, larger multicentre randomised trials will be
needed in order to reach the goal of exploring appro-
priate EN strategies for patients with ICH.

Notwithstanding these limitations, this trial is well
designed and we hope the results will provide new
evidence about EN support for TICH patients.
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