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Comparison of erythromycin versus metoclopramide for gastric

feeding intolerance in patients with traumatic brain injury:

A randomized double-blind study

ABSTRACT

Background: No randomized controlled trial demonstrates the efficacy of erythromycin or metoclopramide in patients with
traumatic brain injury (TBI). This study was conducted to determine the efficacy of metoclopramide and erythromycin for
improving gastric aspirate volume (GAV) in patients with TBI.

Materials and Methods: Patients with Glasgow coma score more than 5 admitted to trauma Intensive Care Unit within
72 h of head injury were assessed for eligibility. 115 patients were prospectively randomized to receive metoclopramide,
erythromycin, or placebo eighth hourly. Gastric feeding intolerance was defined as GAV more than 150 ml with abdominal
symptoms. Two consecutive high GAV was defined as feeding failure. Feeding failure was treated by increasing the frequency
of dose to 6 hourly in metoclopramide and erythromycin group. Combination therapy with both drugs was given as rescue
in the placebo group.

Results: Incidence of high GAV was as high as 60.5% in placebo group. Use of erythromycin was associated with a decrease
in the incidence of feeding intolerance to 28.9% (P = 0.006). Although feed intolerance decreased to 43.6% in metoclopramide
group, values did not reach statistical significance. The proportion of patients not having high GAV at different days were
significantly higher in erythromycin group (P = 0.027, log-rank test). There was no difference in the proportion of patients
not having feeding failure in three groups with increasing number of days.

Conclusion: There was a significant decrease in the incidence of high GAV with the use of erythromycin when compared

to metoclopramide and placebo.
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Introduction

Traumatic brain injury (TBI) triggers hypercatabolism
and a resultant increase in consumption of nutritional
reserves. Depletion of body mass and impairment of
immune mechanism associated with this result in a poor
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clinical outcome. Nutritional support, thus, becomes vital
in improving the clinical outcome in critically injured head
injury patients. Enteral nutrition (EN) protects gut barrier,
modulates systemic immune responses, and hence helps
to attenuate disease severity. However, more than 80% of
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the patients with severe TBI have prolonged and abnormal
gastric emptying.? This may be attributed to factors such
as raised intracranial pressure, sympathetic stimulation,
hyperglycemia, and concurrent use of opioids.P#

Various strategies such as early administration of enteral
feed, standardized individual feeding protocol, and use of
prokinetic agents like metoclopramide and erythromycin,
elevation of head and glycemic control have been used to
improve EN nutrition in severe head injury (SHI).

Only a few studies have evaluated the effect of prokinetic
agents in patients with SHI. There was no significant effect
of metoclopramide on gastric emptying time in two small
studies conducted in patients with head injury.>® Better
gastric emptying and motility with a resultant improvement
in food tolerance has been reported with use of erythromycin
in critically ill trauma patients.”# In a single study conducted
in head injury patients, erythromycin was administered orally
as a suspension through an orogastric tube in patients who
had feed intolerance despite the use of 10 mg intravenous
metoclopramide.” Authors found that gastric intolerance
resolved in all these patients. In a retrospective analysis,
Dickerson et al. found the combination of erythromycin and
metoclopramide to be more effective than metoclopramide
alone decreasing gastric feeding intolerance in trauma
patients with TBL"Y No prospective randomized, double-
blind trial has been conducted comparing the efficacy of
these two drugs in terms of improving feed tolerance in
head injury patients.

The primary aim of this study was to compare the incidence
of high gastric aspirate volume (GAV) with the use of either
metoclopramide or erythromycin in a patient with TBI. The
incidence of feeding failure, the percentage of target calorie
requirement met, and association of severity of head injury
with feeding intolerance were the secondary outcomes
studied.

Materials and Methods

This prospective, randomized, double-blinded, and placebo-
controlled trial was conducted over a period of 1'% year
(January 2013-June 2014). Following approval of protocol
by Ethics Committee of the institute (Chairperson; Prof
Kartar Singh under reference number NK/840/MD/3322-23)
TBI patients with Glasgow coma score (GCS) of more than
5 admitted to trauma intensive care within 72 h of injury
were assessed for eligibility. A total of 122 patients who
met the inclusion criteria were enrolled into the study.
Awritten informed consent was obtained from the guardian.

Patient with blunt trauma abdomen, severe thoracic
injury with associated hemothorax, allergy to macrolide
or metoclopramide, abnormal liver function, and renal
dysfunction were excluded.

Patients were randomly allocated into one of the three
groups using computer generated a random number for
5 days: Group erythromycin-tablet erythromycin 250 mg,
group metoclopramide-tablet metoclopramide 10 mg, and
group placebo-tablet placebo. Tablet of Vitamin C was given a
placebo in group placebo. The blinded nursing staff who had
been assigned the job of taking care of the patient during the
time administered crushed drug through Ryle’s tube every
8 h for 5 days from day of admission to trauma Intensive
Care Unit (ICU). Another blinded investigator collected and
recorded the data.

Feeding protocol

16 F orogastric tube was inserted on admission to trauma
ICU. The distal tip of the orogastric tube was confirmed to
be below the gastroesophageal junction and in the stomach
using an abdominal X-ray. 10 ml of air was injected through
the orogastric tube and auscultated over stomach before
giving each feed to confirm the position of the orogastric
tube. Gastric feeding regimens for each patient were
according to the standard dietary formula supplied from our
hospital. Daily requirement of feed was based on patient’s
body weight to meet energy and protein requirement of
35 kcal/kg/day and 1.5 g/kg/day, respectively. Feed was given
in the form of intermittent boluses through an orogastric tube
using a 50 ml syringe. Each feed was given over 10-15 min
every 4 hourly. The plunger of the syringe was removed, and
the syringe was hung up to allow gravity feeding. The target
amount of each bolus feed was determined by dividing the
24 h nutrition requirement by 6. Feed tolerance was defined
as GAV <150 ml. Intolerance to feed defined as GAV more
than 150 ml.

Patients were nursed in a semi-recumbent position. The
blinded bedside nursing staff aspirated orogastric tube
and measured the GAV before initiation of feed and before
each intermittent feeding using a 50 ml syringe. Initial GAV
was measured and discarded. If initial GAV was <150 ml,
feeding was initiated with a 100 ml bolus feed along with
the initial dose of assigned drug. If GAV was more than
150 ml, only assigned oral drug was administered diluted
in 20 ml saline. Before the due next feed, orogastric tube
aspiration was performed, volume recorded, and discarded.
If the feed was tolerated (GAV <150 ml), calculated target
volume was administered. Thereafter, this target volume of
bolus was repeated at 4 hourly intervals. In case GAV was
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more than 150 ml, the aspirate was discarded, feeding was
withheld for next 4 h and restarted after 4 h. If the second
GAV after this feed was also more than 150 ml, it was labeled
as enteral feed failure. The gastric aspirate was discarded
and feed withheld for next 8 h. It was then restarted as
per the initial protocol. During this period, intravenous 5%
dextrose at 100 ml/h was administered as rescue therapy. In
case of control group, along with intravenous 5% dextrose,
oral prokinetic combination (oral metoclopramide 10 mg +
oral erythromycin 250 mg) was started 6" hourly through
an orogastric tube for 3 days. However, in case of the group
erythromycin and metoclopramide, respective drugs were
given at an interval of 6 h. Figure 1 shows a flowchart tube
depicting methodology of the study.

The data were recorded on the ICU flow sheets by nursing
staff involved in the care of the patient. Complications of EN
were also recorded. Diarrhea was defined as more than three
loose or liquid stools per day. Total midazolam and morphine
used over the study period were recorded. The use of agents
affecting gastric motility such as dopamine and opioids was
also recorded. Blood glucose concentration was monitored a
twice daily. Target concentration was maintained in between
60 and 200 mg/dl. In case of blood sugar more than 200 mg/dl,
intravenous insulin was administered based on sliding scale
or continuous infusion. Serum K* value was maintained at
more than 4 mEq/L. In case serum, K* persisted between
3 and 4 mEq/L, 40 mEq of KCI, and if below 3 mEq/L, 80 mEq
of KCl was given intravenously in divided doses.

Daily volume of feed administered, GAV 4 hourly, daily gastric
volume emptied (daily volume of feed administered-total GAV
discarded daily), enteral feed failure, episodes of diarrhea,
and abdominal distension were recorded.

Statistical analysis

The incidence feed intolerance in head injury patients has
been reported to be as high as 62.5%.°) We assumed that
supplementation of prokinetic agents would decrease the
incidence by 50%. Thirty-eight patients were needed in each
group to detect a clinically significant difference with a power
of 80% and an alpha error of 0.05. We planned to include
40 patients in each group to include for possible dropouts.

Parametric data are presented as means = standard deviation,
ordinal data as medians and frequency are presented as
numbers (percentages). The data were evaluated for normality
of the distribution using the Kolmogorov-Smirnov normality
test. Interval data were compared using Student’s t-test for
paired or unpaired variable or the Mann-Whitney U-test with
post hoc when comparison appropriate. Among the groups

comparison was done using one-way ANOVA followed by post
hoc test for normally distributed data. Differences between
groups with nominal data were assessed using Chi-square or
Fisher’s exact analysis. Differences in the success of prokinetic
drug therapy over time between the groups were analyzed
using Kaplan-Meier survival curves with the log-rank test. A
P = 0.05 was considered significant on outcome analysis. The
statistical analysis was carried out using Statistical Package
for Social Sciences (SPSS Inc., Chicago, IL, USA, version 15.0
for windows).

Results

Figure 2 shows the flow diagram of the patients. Of the
patients admitted to trauma ICU during the study period, a
total of 292 patients with TBI were assessed for eligibility.
One hundred twenty-two patients met the study criteria and
were enrolled and randomized in this trial. Study protocol
could not be followed in seven patients. Data were analyzed
for 115 patients. Demographic data were comparable in all
the three groups. 84.3% of the patients had SHI (GCS [3-8]),
15.7% had moderate HI (GCS [9-13]), and one had mild HI
(GCS [14-15], P = 0.546) [Table 1].

GAV measured and discarded
e Before initiating feed,
e Every 4 hourly

/\

Initial GAV >150 ml
Feeding withheld for 4 hours

Initial GAV <150 ml

Feeding started at 100 ml +assigned
drug Assigned drug given in 20 ml NS

)
GAYV after 4 hrs <150 ml

Target volume (total daily
volume/§)

!

‘ Any GAV > 150 ml

‘ ¢ »| Feeding withheld for 4 hours
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Feeding resumed at previous

Second consecutive GAV |

'

Labelled as Enteral Feeding
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Feeding withheld for 8 hours Feeding withheld for 8 hours

Rescue 5% D 100 ml/ hr during this 8 Rescue
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Figure 1: Flow diagram showing feeding protocol
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The incidence of high GAV was significantly different in all
three groups (Chi-square test, P = 0.021). Incidence was
significantly reduced with the use of erythromycin when
compared to placebo (P = 0.006). The incidence of high
GAV was comparable between the group erythromycin and
metoclopramide. There was no difference in the incidence of
high GAV between the metoclopramide and placebo group
also [Table 2].

Figure 3 shows the Kaplan-Meier analysis curve of a number
of patients having high GAV. The proportion of patients not
having high GAV at different days were significantly higher in
group erythromycin (P = 0.027, log-rank test). Twenty-seven
patients were censored in group erythromycin as compared
to 22 in group metoclopramide and 15 in group placebo.
There was no difference in the proportion of patients
not having feeding failure between the three group with
increasing number of days [Figure 4, P = 0.412, log-rank test].

Twenty-seven patients out of 115 patients showed feeding
failure (two consecutive high GAV). There was no statistical
significant difference in the occurrence of feeding failure
among the three groups (P = 0.371 Chi-square test)
[Table 2]. After giving respective rescue drugs, 3 patients
had subsequent high aspirates in the placebo group.
3/10 patients had recurrent high GAV after the escalation of

Table 1: Demographic characteristic of the three groups

Demographic  Group placebo Group Group P
characteristics (n = 38) erythromycin metoclopramide

(n = 38) (n = 39)
Age (years) 39.03+14.5 34.92+13.6 37.26+16.2  0.446
Weight (kg) 66.18+6.8 66.45+7.2 66.28+7.8 0.986
Male:female* 32:6 335 34:5 0.919
GCS* 7.18+1.72 7.03+1.48 7.10+1.33 0.892
APACHE Il 12.29+3.47 13.26+3.78 13.23+3.45  0.460
Days of 8.97+7.1 7.14+3.23 7.85+4.93 0.295
mechanical
ventilation
ICU stay(days) 10.4=7.17 8.5+3.59 8.9+4.99 0.275
Mortality (%) 3(7.9) 4 (10.5) 6 (15.4) 0.574

Data compared using t-test, expressed as mean + SD. *Data compared using Chi-square
test, expressed as ratio. P < 0.05 significant. SD: Standard deviation; APACHE II: Acute
Physiology and Chronic Health Evaluation Il; GCS: Glasgow coma score; ICU: Intensive
Care Unit; #GCS value is not significant (P = 0.892)

Table 2: Incidence of high GAV and feeding failure in the three
groups

Assessed for eligibility
(N=292)

Met inclusion criteria

(N=122)
Group PLAC Group ERY Group METO
(N=40) (N=41) (N=41)
N=2, N=3, N=2, 1
protocol protocol };ro?oc.o
deviation deviation cviation

Figure 2: Study flow diagram
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Figure 3: Kaplan-Meier analysis curve showing proportion of patients
having high gastric aspirate volume. A significant difference in
proportion of patients not having high gastric aspirate volume
at different days was found with group erythromycin (P = 0.027,
log-rank test)
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IIERYTHROMYCIN
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o
w
1
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patients (m = 38) (%) erythromycin  metoclopramide 0 1 2 3 4 2
(n = 38) (%) (n = 39) (%) Time (days)
High .GAV . 23 (60.5) 11 (28.9)* 17 (43.6) Figure 4: Kaplan-Meier analysis curve showing proportion of patients
Feeding failure 11 (28.9) 6 (15.8) 10 (25.6) having feeding failure. No significant difference was found in proportion of

Data compared using Chi-square test and expressed as n (%). *P=0.006, group
erythromycin versus group placebo. P < 0.05 significant. GAV: Gastric aspirate volume

patients not having feeding failure between the three group with increasing
number of days
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metoclopramide, and 2/6 patients had recurrent high aspirate
after the escalation of erythromycin dose.

Target calories met was calculated using the formula: Target
calorie met = Target calorie accepted/target calorie intended
X 100. Significantly, greater percentage of target calories was
met in erythromycin group (90.13 + 15.88%) as compared
to metoclopramide and placebo group (P = 0.046, one-way
ANOVA). Abdominal distension was seen in nine patients
in group placebo versus 4 in group erythromycin and 3 in
group metoclopramide. A number of patients who developed
diarrhea were comparable among the three groups (2 vs.
4vs. 4 in groups placebo, erythromycin and metoclopramide,
respectively).

The baseline and 5" day serum albumin were comparable
with no statistical different among the groups. No statistical
significant intergroup difference of RBS was observed.

Discussion

Severe TBI causes hypermetabolism and hypercatabolism.
This results in depletion of nutritional reserves and
unfavorable effects on immune function and morbidity.!""!
An appropriate amount of early nutritional support enhances
immunity, decreases infectious morbidity and is associated
with short hospitalization.? Though EN is the preferred
route of feeding in these patients, most patients with severe
TBI do not tolerate EN during first 2 weeks after the injury.?"!

EN intolerance manifests as increased gastric residual
volume, vomiting, abdominal distention and diarrhea.
These complications result in poor enteral feeding as well
as increase the risk of aspiration pneumonia. All this leads to
prolonged ICU stay and increased mortality rates." Hence, it
becomes utmost important to solve the problem of feeding
failure in patients with TBI.

American Society for Parenteral and EN and European Society
for Parenteral and EN recommend the use of metoclopramide
or erythromycin in critically ill patients with intolerance to
EN.I""I Canadian Clinical Practice Guidelines recommend
metoclopramide because of bacterial resistance associated
with the use of erythromycin in critically ill patients.!®!
However, there is limited data regarding the use of these
prokinetic drugs in patients with TBI.

Limited effect of metoclopramide on gastric emptying has
been reported in patients with severe TBI in two small
studies.>® Marino et al. administered 10 mg of intravenous
metoclopramide every 8" h over a period of 48 h in patients

with SHI and studied its effect on gastric emptying. Blood
paracetamol absorption assays were performed at baseline and
at 48 h. Authors did not find the augmented gastric emptying
following administration of metoclopramide. In another
study, Nursal et al.’l administered 10 mg metoclopramide
thrice a day for 5 days or an equal volume of saline. Baseline
gastric emptying was measured using paracetamol absorption
test before administering metoclopramide and then at day 5.
Similar to Marino et al., authors did not find any significant
difference in gastric emptying parameters among the groups.
However, the percentage of paracetamol absorption test
parameters increased in metoclopramide group at day 5. We
administered 10 mg of metoclopramide 8" hourly and defined
feed intolerance as GAV >150 ml. Use of metoclopramide
resulted in a decrease in the incidence of feed intolerance
to 43.6% as compared to 60.5% in the control group, but
values were not statistically significance. We did not come
across extrapyramidal symptoms (dystonia, parkinsonism,
and tardive dyskinesia) in any of our patients.

On the other hand, use of erythromycin has resulted in
improved tolerance to EN in critically ill patients, including
those who have suffered from various types of trauma.”
Critically injured patient with GRV > 150 ml during the first
48 h was randomized to receive intravenous erythromycin
or placebo by Berne et al. Authors found that there was a
significant improvement in the amount of feed tolerated
in the erythromycin group as compared to the placebo
group (58% vs. 44%, P = 0.0011) during 48 h of therapy. We
enrolled patients having TBI only and found a significant
decrease in the incidence of feed intolerance with the use
of erythromycin (43.6%). We were concerned regarding the
consequences associated with prolonged intolerance in
patients not responding to initial therapy. So, we increased
the dose of metoclopramide and erythromycin in their
respective groups in patients who developed feeding
failure. With the same purpose, we added a combination
of both metoclopramide and erythromycin in the control
group. Further, two recent studies had demonstrated that
combination therapy with erythromycin and metoclopramide
exhibited greater benefits monotherapy with either
agent.”®'% This may account for the lack of difference in the
proportion of patients not having feeding failure between
the three group with increasing number of days. Also,
percentage acceptance of target calories met was higher
in the control group than metoclopramide group (83.16 *
16.25% in metoclopramide group vs. 80.42 + 19.78% in
placebo group) in our study.

One of the concerns with the use of erythromycin is the
occurrence of various types of arrhythmias. Our patients
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were continuously monitored in intensive care, and we did
not come across prolonged QT-interval, torsade de pointes,
or ventricular dysrhythmias in any of our patients.

The relationship between disease severity and the occurrence
of gastrointestinal disorders was controversial in previous
studies.>1317 [nitial studies had shown that intolerance
to enteral feeding in TBI patients were associated with the
severity of the brain injury.>'” However, studies conducted
later were not able to demonstrate the relationship between
the two.*? This was attributed to the smaller number of
patients enrolled in these studies. We also did not find any
relationship between the disease severity and the occurrence
of high GAV in our study.

One of the limitations of our study is that we used oral
preparation. This was unavoidable because of nonavailability
of intravenous preparation of erythromycin in India. Another
limitation of use of erythromycin is its antibiotic effect. We
did not find any differences in the incidence of nosocomial
infections amongthe three groups.

Conclusion

To conclude, the incidence of high GAV in TBI patients was
60.5%, and there was a significant decrease in the incidence
of high GAV with the use of erythromycin when compared
to metoclopramide and placebo. Since, the combination
of erythromycin and metoclopramide was associated with
acceptance of greater percentage of target calories in the
control group, further studies should be carried out using
this combination.
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