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Abstract

Background

Enteral nutrition (EN) tolerance is often monitored by aspirating stomach contents by syringe at
prescribed intervals. No studies have been conducted to assess the most appropriate time interval
for aspirating gastric tubes. We compared gastric tube aspirations every four hours (usual care) to
a variable regimen (up to every eight hours aspirations).

Methods

This randomized controlled trial (RCT) enrolled patients who stayed in ICU > 48 hours, had a gastric
tube, and were likely to receive EN for 3+ days. Patients were randomized (computer-generated
randomization) to either control (every four hours) or intervention group (variable regimen). The
primary outcome was number of gastric tube aspirations per day from randomization until EN was
ceased or up to two weeks post-randomization.

Results

Following Institutional Ethics Committee approval, 357 patients were recruited (control group
n=179 and intervention group n=178). No differences were found in age, sex, worst APACHE Il
score or time to start of EN. In the intention to treat analysis, the intervention group had fewer
tube aspirations per day (3.4 versus 5.4 in the control group, p<0.001). Vomiting/regurgitation was
increased in the intervention group (2.1% versus 3.6%, p=0.02). There were no other differences in
complications.

Conclusion

This is the first RCT to examine the frequency of gastric tube aspirations. The frequency of gastric
tube aspirations was reduced in the variable regimen group with no increase in risk to the patient.
Reducing frequency of aspirations saves nursing time, decreases risk of contamination of feeding

circuit and minimises risk of body fluid exposure.
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Clinical Relevancy Statement

Monitoring gastric residual volume (GRV) for patients receiving enteral nutrition is a common
practice in the ICU but there is much variation in practice of the frequency of the removal of
stomach contents. Aspirating stomach contents by syringe is the most common clinical practice
but is time-consuming in a clinical environment where time is critical. Fewer tube aspirations are
likely to improve the amount of enteral feed delivered and minimise breaking enteral feed circuit
with the potential for contamination of the circuit and splash injuries. Until such time as this
practice is no longer deemed necessary, reducing the frequency of performing this task is

important.

Introduction

Enteral tubes are commonly used in the intensive care unit (ICU) for feeding patients,
administration of medications and abdominal decompression. In the ICU, enteral feeding is the
preferred method of nutrition support for patients unable to take oral diet or fluids. Risks
associated with enteral feeding in the critically ill include gastric intolerance, pulmonary aspiration
and pneumonia (ventilator associated pneumonia [VAP] and aspiration pneumonia in non-
ventilated patients). While gastric intolerance and pulmonary aspiration are believed to contribute
to the development of VAP, it has been reported that GRV and pulmonary aspiration may not
increase the risk for VAP.! Nevertheless, monitoring of GRV and prevention of pulmonary

aspiration are considered best practice and are surrogate activities for the clinical outcome of VAP.



The measuring of GRV by removal of the stomach contents (gastric aspirate) with a large syringe is
the most common method of assessing GRV in the ICU, although this method has not been
validated.? Other methods of measurement are being investigated but are not yet available for
routine clinical use.? Gastric aspirates are usually returned to preserve gastric fluid and

electrolytes unless considered excessive.” There is no consensus on the definition of ‘excessive

gastric aspirate but volumes greater than 300-500 mls have been considered ‘excessive’.!

Frequent tube aspiration consumes ICU nursing time and results in less nursing time being
available for other tasks. Breaking the feeding circuit has the potential to introduce
microorganisms and subsequent infection. Closed enteral feeding systems are commonly used in
the ICU to minimise handling and contamination.” Reducing manipulation of the enteral feed set is
also likely to reduce the risk of transmission of microorganisms. Matlow® found the hub of enteral
feeding tubing was contaminated with organisms from health professionals. In addition, the upper
respiratory and upper intestinal tract of patients are frequently colonised by intestinal flora that
can colonise the intragastric part of the gastric tube, and migrate to and colonize the hub after
gastric tube manipulation, as when checking the GRV. Furthermore, there is the potential for staff
exposure to body fluids (splash injury). While standard precautions that include handwashing,
gloving and protective eye wear are used to minimise the risk of splash injury when aspirating
stomach contents and returning the gastric aspirate, reducing the frequency of this activity is likely

to be the most effective harm reduction policy.’

Considering there is no consensus on how often gastric tubes should be aspirated it would be
useful to establish a balance between frequency of aspiration to enable better use of nursing time

whilst maintaining monitoring of feed absorption from the stomach and avoiding gastric



regurgitation. This study aimed to compare to every four hours gastric tube aspiration with a

variable gastric tube aspiration regimen for patients in the ICU.

Materials and Methods

Design

A randomized controlled trial was used to test the hypothesis that a variable gastric tube
aspiration regimen would reduce the frequency of gastric tube aspiration with no increase in the
incidence of feed regurgitation or VAP (or pneumonia in non-ventilated patients). Patients were
randomized (using computer generated randomization) to receive either to every four hours tube
aspiration (standard practice) or a variable regimen of up to eight hourly gastric tube aspirations.
The study was not blinded due to the nature of the intervention under consideration. Routine
chest x-ray review procedures were maintained by unit medical staff and potential VAP cases were
treated according to existing unit guidelines. Chest x-rays were reviewed for new infiltrates by an
intensivist (author DH) who did not work in the ICU during the study, blinded to group allocation
and independent of data collection and analysis. For the study assessment of VAP (or pneumonia
in non-ventilated patients), an intensivist blinded to the patient’s allocation reviewed the chest x-
rays at the end of the study to ascertain whether the patient had developed a new infiltrate. The
definition of VAP was adapted from the Centers for Disease Control and Prevention® and Wall® and

is shown in Box 1.



Box 1 Definition of ventilator acquired pneumonia used in this study*?*

Body temperature >38.5°C OR body temperature < 35°C OR white cell count > 12,000/IL OR white cell count
<3,000/IL

PLUS any two of

Change in sputum - purulent sputum, increased secretions, increased need for suctioning;

New or worsening dyspnoea, cough or tachypnoea;

Crackles or bronchial breath sounds

Worsening gas exchange- desaturation, increasing FiO,, increased ventilation requirements

Isolation of pathogenic bacteria from endotracheal aspirate

PLUS

New radiographic infiltrate on one x-ray (two consecutive x-rays if underlying cardiopulmonary disease)

Ethical issues

The study was approved by the Institutional Ethics Committee (IEC). The study was regarded as
very low-risk and the need for patient consent was waived.'® Patient confidentiality was
maintained. Personal identifiers were removed from the database after completion of data
collection and before the data were analysed. Data were stored in a secure, password protected
computer at the hospital. An independent safety monitoring committee of two independent
clinicians was appointed to monitor the incidence of VAP (or pneumonia in non-ventilated
patients) or consider any other serious adverse events but the committee’s services were not

required.

Participants and setting

The study was conducted in a 22-bed, adult, level Il ICU™ located in a metropolitan tertiary-
referral teaching hospital. The ICU admits medical and surgical patients including cardiothoracic
surgery and heart and lung transplants. All patients admitted to the ICU and who stayed in the ICU
longer than 48 hours, with a gastric tube inserted, and were likely to receive enteral feeding for

three or more days were eligible for recruitment. A minimum of three days of enteral feeding was




considered sufficient for patients to have gastric tube aspirations reduced to every eight hours.
There were no exclusion criteria provided the patient met the inclusion criteria. Patients could be
fed via a gastric tube or small bowel tube (if a gastric tube was also inserted) as the practice of
monitoring feed residuals remained the same. Patient enrolment in the study finished once the

patient was discharged from the ICU or after 14 days of enteral nutrition.

Study Procedure

Staff were informed of the study at staff meetings and by newsletter, flyers displayed on notice
boards, the ICU ‘communication book’ and email. Formal education was given to staff, particularly
the Clinical Nurse Specialists and Nurse Shift Coordinators who were responsible for screening

patients for the study.

Patient recruitment: The Clinical Nurse Specialists and Nurse Shift Coordinators, who were
experienced ICU nurses, liaised with intensivists and screened patients for their eligibility to be
recruited into the study. Eligible patients were randomized by a Co-investigator (GDL) when the
patients met the selection criteria using computer generated randomization to have their gastric
tube aspirated either to every four hours or according to the variable aspiration regimen. The
patient’s allocation was concealed in sealed, opaque envelopes that were numbered sequentially
and locked in a cupboard in a secure area until the patient was enrolled. In all other respects,

patients were managed according to standard ICU practice.

Standard practice: A standardised feeding guideline was used for the management of enteral
nutrition in the ICU. The guideline included guidance on insertion, placement verification,
initiation of feeding, and management of GRV, feed delivery, medication administration and

removal of enteral. Early enteral feeding was promoted in the ICU. Patients were reviewed by the



ICU dietitian each working day. Energy targets were based on energy estimation equations
accounting for passive ventilation with injury factors dependent on injuries or illness type. Dietary
formulas of different concentrations were used ranging from 1-2kcal/ml depending on fluid
requirements but all were prescribed to ensure patients received adequate protein and energy

requirements when the full volume of feed prescribed was delivered. We commenced feeding at

30ml/hour for four hours (usually until next aspirate) then increased to 60ml/hour for a further
four hours then up to target volume. If concentrated feeds were used we commenced at

30ml/hour then increased to target volume. Patients were usually fed through a gastric tube (12
or 14 FG). Fine-bore, small bowel tubes were usually reserved for patients who did not tolerate
gastric feeding. In this instance a gastric tube was also inserted for gastric decompression and
aspiration. Intestinal tubes were flushed six-hourly with 30 mls of sterile water and never
aspirated. The patients received continuous feeding via a volume-delivery pump (Kangaroo
Control ™ Feeding Pump, Sherwood Medical Co) and a closed feeding circuit 24 hours a day.
However, the circuit was broken when feed containers and the administration set had to be
changed, when enteral medications were administered and for gastric aspiration. Gastric aspirates
were returned if the volume was 300 mls or less, or for GRV exceeding 300 mls, the first 300 mls
was returned to the stomach and the remainder discarded. While usual practice in our ICU is to as use

300 mils as the cut-off for return of aspirate to the patient, for this study we also added that if GRV was
greater than the volume of the previous two hours feeding the feed was not returned but it is likely that

some nurses continued usual practice. In either case avoiding interruptions to feeding was practiced.

Patients randomized to the control group received standard management. Gastric tubes were
aspirated every four hours (the practice used currently in our ICU). Patients randomized to the
intervention group received standard management except the frequency of gastric tube aspiration

was reduced to every eight hours once feeding was established (reaching target feed volume and
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maintaining this volume for greater than four hours AND the gastric residual volume is less than
the feed volume administered for the previous two consecutive hours). If GRV were greater than
the feed volume administered for the previous two hours, gastric tube aspirations were
performed every four hours to monitor trends in GRV that may indicate gastrointestinal
intolerance consistent with standard practice and prokinetics were considered. If feeding was
stopped and resumed at a lower rate than prior to being stopped, the frequency of gastric tube

aspirations reverted back to every four hours until the feeding target had been resumed.

Data collection: Recording of frequency of gastric tube aspiration started from the time of
randomization. It was stopped when enteral nutrition was ceased, or if enteral feeding continued
beyond 14 days, up to 14 days. Data on enteral nutrition were obtained from the ICU flow chart by
the research nurse (Author HD). Signs and symptoms of VAP (as previously defined) or pneumonia
in non-ventilated patients were obtained from the medical record, ICU flow charts, daily chest x-
rays and laboratory results. The target nutrition goal, volume of feed prescribed, and actual feed
delivered was collected by the ICU Dietician. Patient and cohort characteristics were abstracted

from the ICU clinical database. Data on splash injury were obtained from the staff incident forms.

Outcome

The primary outcome was the number of gastric tube aspirations per number of feeding days from
the time of randomization until study end. The mean feed days was calculated from the number of
days on which feed was delivered in any volume or for any duration. Secondary outcomes
included incidence of (1) vomiting or regurgitation, defined as the presence of feed in the mouth
or flowing out of the mouth; (2) VAP or pneumonia in non-ventilated patients (up to 16 days after

enteral feeding commenced), and (3) attainment of target feeding volume each day. A further
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outcome was the incidence of splash injury. This was considered a tertiary outcome because it was

subjective, relying on self-reporting.

Statistical analysis

Patient and cohort characteristics were described as mean and standard deviation (SD) or median
and interquartile range (IQR) as appropriate. Age, sex, severity of illness and diagnosis were
compared between the control and intervention group. Severity of illness was estimated with the
worst in first 24 hour Acute Physiology and Chronic Health Evaluation (APACHE) Il score.' The
physiological component of the APACHE Il score, the Acute Physiology Score (APS), was also
examined. Diagnosis (APACHE Il diagnostic groupsl3) was re-grouped into sepsis on admission to
ICU (including pneumonia), trauma and other diagnoses. Differences in continuous variables were
compared using the Student’s t-test and categorical variables using Chi square. Linear regression
was used to examine the number of aspirations per day after adjusting for potential confounders:
age, sex, APS, diagnostic group and group (control or intervention) entered simultaneously into
the model. The volume of feed received was compared to the prescribed volume for the control
and intervention groups. The ICU dietician reviewed all patients in ICU during the working week
and prescribed the feed type and volume in liaison with medical staff. The type and volume of
feed prescribed was based on the required amount of protein, other nutrients and caloric
requirements of the patient, calculated using the Ireton-Jones™* equation. ICU flow charts and
incident report forms were examined for the number of splash injuries. All analyses were
performed on an intention-to-treat basis. For missing data, the number of available observations
was reported. No assumptions were made about the missing data. Data Analysis was undertaken
using IBM SPSS version 19.0 (IBM; Chicago, IL) was used to analyse the data. Results were

considered statistically significant if the ‘p’ value was <0.05.
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Assuming a type | error probability for a two-sided test of 0.05, 80% power, a SD of 1.0, and a
reduction in the mean frequency of gastric tube aspirations per 24 hours of 30%, we estimated a
sample size of 176 patients per group, i.e. 352 in total. We planned to recruit 360 patients to allow

for attrition.

Results

Cohort characteristics

There were 1,992 patients admitted to the ICU during the enrolment period 13" October 2010 to
16" December 2011 of whom, 360 were randomized (Figure 1). Two patients were randomized
twice and the patients were analyzed in the original allocation group; the control group for both.
One randomisation envelope (intervention group) was opened but not used because the patient
was discharged and four patients were not fed after randomization but were included in the study
(intention to treat analysis). Randomization occurred any time from ICU admission after
assessment that the patient was likely to receive enteral nutrition for three or more days by the
Clinical Nurse Specialists and Nurse Shift Coordinators. Three hundred and fifty seven patients
were included in the study: 179 patients in the control group and 178 patients in the intervention
group. The groups were well matched for age (p = 0.27), sex (p = 0.70), worst in first 24 hour
APACHE Il scores (p = 0.67) but there were fewer patients admitted with sepsis in the control
group (p = 0.05) (Table 1). Vasopressors were administered to 72% of patients in the control group
and 78% in the intervention group during the study. The proportion of patients receiving
mechanical ventilation was 98% in both groups. Patients received similar amounts of sedation
between groups (93% control group versus 92% intervention group) and 3% of patients in the

control group and 2% in the intervention group received analgesia only. Nineteen patients in each
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group received neuromuscular blocker during the study. Two patients had readmissions to ICU

during the study: one patient 572 months and the other 11 months after their index ICU admission.

Figure 1 Flow chart of patient recruitment

447 patients potentially

179 patients
control group

178 patients
intervention group

suitable for enrolment
87 patients deemed not suitable
360 patients
randomised
e 2 patients randomised twice,
analyzed in initial randomization
group
o 1 randomization envelope
opened but patient discharged
357 patients
included
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Table 1 Comparison of cohort characteristics for control and intervention groups

Characteristic Control group Intervention group p-value

(n=179) (n=178)

Median age (IQR) 54 (37-69) 51 (36-65) 0.27

Males (%) 70% 68% 0.70

Mean APACHE Il score (SD) 23.1(7.7) 23.4(1.8) 0.67

Acute Physiology Score (SD) 19.9 (6.4) 20.0 (6.9) 0.89

Diagnosis 0.05

Number of patients admitted with Sepsis (%) 76 (42%) (91) 51%

Number of patients admitted with Trauma (%) 61 (34%) (40) 23%

Number of patients admitted with Other diagnosis (%) 42 (24%) 47 (26%)

Median time to randomization (IQR) 26 (13-56) hours 32 (16-60) hours 0.64

Mean feed days after randomization (up to 14 days) (IQR) 6.8 (5.1) days 6.2 (4.4) days 0.22

Mean number of interruptions to enteral feeding (SD) 3.5(3.4) 3.1(3.2) 0.21

Median number of hours feed interrupted (IQR) 21 (6-42) 14 (2-42) 0.28

IQR - Interquartile Range

APACHE Il score - Worst Acute Physiology and Chronic Health Evaluation (APACHE) Il score in first 24 hours

SD — Standard Deviation

n - number
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Enteral feeding characteristics

The mean time to commencement of EN after admission to ICU was similar, 7 (IQR 3-16) hours for
the control group and 7 (IQR 3-14) hours for the intervention group, p=0.97. Likewise, time from
admission to randomization was not different between groups: 26 (IQR 13-56) hours for the
control group and 32 (IQR 16-60) hours for the intervention group, p=0.64). Patients received
enteral nutrition for mean 6.8 days in the control group compared to 6.2 days in the intervention
group after randomization (up to 14 days) but this was not statistically significant. Fifteen patients
(8%) in each group received enteral nutrition for three days or less. Eight patients (4.5%) in the
control group and ten (5.6%) patients in the intervention group received parenteral nutrition at

some time after enrolment into the study and enteral feeding had commenced (p=0.62).

Patient outcomes

There was a significant reduction in the mean number of gastric tube aspirations per day, 5.4 for
the control group and 3.4 for the intervention group (p=<0001), as shown in Table 2. The only
variables independently associated with number of aspirations per day in the linear regression
model were the Acute Physiology Score (F = 2.2, p < 0.001) and allocation group (F =49.7, p <
0.001), but not age, sex or diagnostic group. The mean number of interruptions (3.5 for the control
group and 3.1 for the intervention group, p=0.21) and the median time feeding was interrupted
(21 [1QR 6-42] hours for the control group and 14 [IQR 2-35] hours for the intervention group)
were similar between groups (p=0.28). Vomiting and regurgitation in the control group was almost
half to that of the intervention group (2.1% versus 3.6%, p=0.02) but interruptions to enteral
feeding due to vomiting/regurgitation were similar (1.5% versus 2.1%, p=0.24). Four patients in
the control group and two patients in the intervention group were changed to intestinal feeding.

No splash injuries were reported during the study.
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Table 2. Patient outcomes

Outcome Control group Intervention group p-value
(n=179) (n=178)

Mean number of tube aspirations per enteral feeding days 54 (1.3) 3.4(1.3) <0.001
Proportion (%) of patients with Ventilator Associated Pneumonia 14.1 13.2 0.81
Vomiting/regurgitation 2.1% 3.6% 0.02
Interruptions to enteral feeding due to vomiting 1.5% 2.1% 0.24
Median ICU length of stay 9 (5-15) 9 (6-14) 0.57
Median hospital length of stay 25 (13-41) 23 (12-38) 0.19
Intensive care unit survival 86% 82% 0.24
Hospital survival 81% 78% 0.36

Incidence of VAP

The incidence of VAP and pneumonia in non-ventilated patients was 14.1% for the control group
and 13.2% for the intervention group (p = 0.81). The proportion of chest x-rays that were
inconclusive was similar between groups, 1.8% in the control group and 1.1% in the intervention
group (p=0.63). The results were consistent with interim analyses at enrolment of 120 (p=0.43)
and 240 patients (p=0.78). The patients admitted with pneumonia (19 patients in the control
group and 16 in the intervention group, p=0.48) all received mechanical ventilation during the

study period and were not diagnosed with VAP.

Nutritional intake
Diet data were missing for one patient. Excluding the days patients received some parenteral
nutrition or diet on that day, 48% of patient days received 80% or more of their prescribed feeding

volume in the control group and 50% in the intervention group (p=0.39). Similar results were

17



found for patient days that received three or more days of enteral nutrition from the start of

enteral feeding.

Discussion

This is the first study to use a randomized controlled trial to examine different time intervals to
remove stomach contents (aspirate) from an enteral tube in ICU patients. A to every 4 hours
aspiration schedule that was routinely used in the study hospital’s ICU was compared to a variable
regimen. Patients expected to be fed enterally longer than three days were recruited to provide
sufficient time for patients to receive their target feeding volume. This time frame was informed
by Mentec*® who found among 153 critically ill patients that the median time of development of
high GRV was two days. As hypothesised, the frequency of gastric tube aspiration was significantly
lower in the intervention group. However, the incidence of regurgitation/ vomiting was
significantly higher in the intervention group but the incidence of VAP was similar. The study was
powered to show a difference in the number of aspirations and may not have had sufficient power
to show a difference in the incidence of VAP. However, there is little evidence to support a

correlation between GRVs and the incidence of regurgitation and aspiration.™*’

No study has previously compared different timings of gastric-tube aspiration. The frequency of

checking GRV varies with no clear consensus or evidence for this routine nursing activity.***°

Gastric aspiration regimens include four to 12-hourly %3; to every four hours on the first day of
feeding and then to every eight hours **; three to every four hours when EN was commenced then
checked daily once full volume and tolerance is established 2>?>%; six-hourly on the first day, to

every 8 hours on the second day and daily after the third day if EN tolerated ?’; and daily alone.”®

The risk of pulmonary aspiration during continuous EN has been reported as greatest during the

18



first few hours of administration.?® Monitoring GRV more closely during the early phase of feeding

and then less frequently once feeding is established is likely to reduce the risk.2*

Although there are no established guidelines indicating how often enteral tubes should be
aspirated, most institutions follow some type of protocol. Frequent tube aspiration consumes
nursing time and results in less nursing time being available for other tasks. There is the potential
for exposure to body fluids (splash injury) although there were none reported during our study.
Reducing the frequency of this activity is likely to contribute to an effective harm reduction

policy.”

The accuracy of the amount of GRV aspirated from enteral tubes is questionable. Variation in
technique size of the syringes used to aspirate tubes, method of feeding, tube size, openings of
the gastric tube, adherence of the tip of the feeding tube to the gastric mucosa and patient
position may alter the GRV aspirated.zg‘33 This randomized controlled trial was a pragmatic study
with no attempt to control enteral feeding practice, with the exception of frequency of aspirating
enteral tubes. A Nursing Practice Standard® guided enteral feeding tube practice within the ICU

and was used for both the control and intervention groups.

Methods that are reliable, sensitive, harmless, feasible, and inexpensive are needed as an
alternative to aspirating stomach contents by syringe to assess gastric emptying.3 Scintigraphy,
considered the gold standard of measuring gastric emptying,’ uses a gamma scintillation camera
to observe gastric emptying after administration of a test meal labeled with isotope markers but it
is unsuitable for repetitive monitoring in the critically ill. Electric impedance tomography is a
noninvasive technique measuring impedance changes in the stomach when food is given usually

as a meal or bolus but is not particularly useful in monitoring the GRV in ICU patients who are fed

19



28, 36 37-40

continuously.35 The paracetamol absorption test requires standardisation and validation

for routine use in the critically i34

Breath testing can be used to evaluate gastric emptying at the
bedside, with the advantage of avoiding radiation exposure,“z’4344 but it is labour intensive and
requires normal function of the duodenum, liver, and lungs that may influence the accuracy in the
ICU.? The use of breath tests as a routine bedside test to monitor GRV has not been established.
Ultrasound is a noninvasive method using cross-sectional scans of a defined portion of the
stomach to calculate the cross-sectional area and the gastric volume. Its use has not been
validated in critically ill patients, and standardization is lacking even for healthy subjects.?
Refractometry and the derived mathematical equations measure formula concentration, GRV, and
formula volume.? The use of refractometry for the regular assessment of enteral nutrition in the
critically ill is promising; however, standardisation and validation of this method are needed.’
While some of these methods to monitor GRV are promising further research is needed leaving

the current routine practice of intermittent aspiration as the most common approach to gastric

emptying assessment.

The necessity of checking gastric residual volume at all has been questioned. The stomach does
not empty continuously and having some GRV stimulates contractions to facilitate gastric
emptying.” It is unknown what the volume should be for individual patients and an elevated GRV
may simply be a physiologic occurrence. Spain (1999) demonstrated that 80% of critically ill
patients who experienced an elevated GRV never had a second episode, despite feeding being
continued after the first episode.*® In a recent multicentre French randomized controlled trial,
patients in the intervention group did not have their GRV checked. Their EN delivery was adjusted
only when patients experienced vomiting or regurgitation. Although almost twice as much

vomiting was experienced by the intervention group, the occurrence of VAP was similar between
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the control and intervention groups and the intervention group received more of their target

nutrition.*’ Further research is needed before routine GRV monitoring is stopped.

Limitations

This was a single centred study but patient characteristics are similar to ICUs in metropolitan
tertiary-referral hospitals in Australia. The trial could not be blinded so there is the possibility of
bias although the clinical nurse specialists monitored adherence to the protocol regularly and did
not find any evidence for this. Age, sex and severity of illness (APACHE Il score) were evenly
distributed between the control and intervention groups but there were more patients with sepsis
in the control group and this may have influenced the results. However, diagnosis was not an

independent predictor of the number of aspirations in multivariate linear regression models.

Any pattern of increased VAP was monitored during the study period and reported to a safety
monitoring committee comprised of two independent intensivists but no patterns were observed.
Chest x-rays were reviewed for new infiltrates at the end of the study by an intensivist blinded to
group allocation. An independent radiologist had been employed to conduct this review during
the study but work commitments in the busy radiology department prevented this. The review of

chest x-rays found no difference in the incidence of VAP.

Conclusion

The frequency of gastric tube aspirations reduced in the variable regimen group with no increase
in risk to patients using VAP as the measure of risk. The proportion of patients who regurgitated or
vomited feed almost doubled (although this was a small proportion overall) which might be

considered a risk factor for further complications. The reduced frequency of aspirations saves
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nursing time, decreases risk of contamination of EN circuit and minimises risk of body fluid
exposure, however this was not sustained due to the increased exposure to regurgitated enteral
feed. On the basis of this study introducing a variable regimen of gastric aspiration will reduce the
number of tube aspirations but ultimately doesn’t assist in meeting feed volume targets and
should be considered carefully given the likelihood of increased vomiting and regurgitation.
Further research is needed to determine if delaying the introduction of the variable regimen may
limit the incidence of vomiting and regurgitation. The absolute value for reducing or ceasing
feeding also remains to be established, as does the necessity for measurement of GRV and the

most appropriate technique for measurement in the clinical setting.
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