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ABSTRACT
Introduction: Feeding intolerance complicates enteral nutrition in intensive care unit (ICU) patients but is poorly defined. 
Prokinetic agents are administered to facilitate the uptake of enteral nutrition, but preferences for their use among clinicians in 
ICUs are unknown.
Methods: We conducted an international electronic survey targeting ICU doctors. The survey included 76 questions that focused 
on symptoms considered when assessing feeding intolerance, preferences for using prokinetic agents, and willingness to partic-
ipate in a future randomised trial on prokinetic agents.
Results: We received 830 responses from 17 countries, with an overall response rate of 29%. Most respondents were special-
ists working in mixed ICUs. Feeding intolerance was assessed by 90% of respondents in their clinical work, though only 36% 
considered it well defined. Gastric residual volume and vomiting were symptoms most frequently used for defining feeding 
intolerance. Metoclopramide was the preferred prokinetic agent (54% of respondents), followed by erythromycin (42%). Four 
out of five considered using combination therapy, primarily a combination of metoclopramide and erythromycin (89%). 
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Concerns about side effects were reported for all agents, with extrapyramidal symptoms and QT prolongation being the most 
common across agents. The majority (91%) of respondents supported a future randomised trial comparing prokinetic agents 
to placebo.
Conclusion: This international survey found practice variations in the symptoms reportedly used to assess feeding intolerance. 
Metoclopramide was the preferred prokinetic agent, followed by erythromycin. Most respondents supported a future randomised 
trial.

1   |   Introduction

Feeding intolerance in critically ill patients is associated with 
worse clinical outcomes [1, 2]. Despite this, feeding intolerance 
remains poorly defined and includes a broad range of symptoms 
[3]. As a result, there is no standardised method for monitoring 
feeding intolerance, leading to reported prevalences in the liter-
ature ranging from 2% to 75% [3].

Prokinetic agents enhance upper gastrointestinal motility, facil-
itating the movement and absorption of nutrients [4] and they 
are administered to improve the delivery of enteral nutrition 
in patients with feeding intolerance. However, studies address-
ing their use vary in indication, agent type, dosage, and fre-
quency [5].

With this survey, we aimed to investigate the preferences for the 
use of prokinetic agents among doctors in ICUs internationally.

We hypothesised variations in the preferred clinical practice of 
administering prokinetic agents and in the symptoms consid-
ered when assessing feeding intolerance.

2   |   Methods

2.1   |   Study Design, Data Collection and Approvals

We conducted a cross-sectional online survey among doctors 
in ICUs internationally. We used the secure web application 
Research Electronic Data Capture (REDCap) [6] hosted by 
the Region of Zealand, Denmark. The survey was tested and 
revised by four researchers and six ICU doctors at three dif-
ferent sites before data collection. We distributed the survey 
on the 1 September 2024 and closed it by the 13 October 2024. 
Participation was voluntary, and respondents did not receive 
any financial compensation for the participation. Completion 
of the survey was considered informed consent. Respondents 
could register their work email. This was used to calculate re-
sponse rates for specific sites and avoid duplicate responses. 
The survey was approved by the Legal Department of Scientific 
Research in the Region of Zealand (approval number: REG-
036-2024). Other approvals were waived in Denmark because 
no patient data were collected, and the work emails collected 
from the doctors were optional. Where applicable, national in-
vestigators obtained the necessary approvals before distribut-
ing the survey.

We prepared this manuscript in accordance with the Consensus-
Based Checklist for Reporting of Survey Studies (CROSS) check-
list (Appendix S1) [7].

2.2   |   Survey Description

The survey consisted of 76 questions, including 22 main questions. 
The first five questions addressed details on department and hospi-
tal characteristics as well as the level of education of respondents. 
The following five main questions focused on the symptoms clini-
cians evaluated in their daily assessment of feeding tolerance. This 
was followed by nine main questions addressing the use of proki-
netic agents. Lastly, one question focused on the use of guidelines, 
and two main questions evaluated the potential for a future trial. 
Branching logic was applied based on prior responses where rele-
vant. This ensured that only respondents who answered ‘yes’ to a 
specific question were presented with the subsequent questions. 
Consequently, some questions were answered by only a subset of 
participants. The survey was designed with a target time of 10 min 
to complete. The questions were dichotomous (yes/no), predefined 
multiple choice, and one free-text question. The survey was con-
ducted in English with no translations. The complete distributed 
survey is available in Appendix S2.

2.3   |   Survey Distribution

The survey aimed to reach a broad range of ICU doctors to en-
sure a sample size large enough to report trends in the responses. 
This was attempted through distribution in an established in-
ternational research network, the Collaboration for Research in 
Intensive Care (CRIC) [8]. International doctors were invited to 
serve as national investigators and coordinated the distribution 
of the survey link to their national networks (Appendix S3). We 
distributed two reminders before the database was closed. Each 
national investigator reported the total number of doctors who 
received the survey link in their respective countries.

2.4   |   Statistical Analysis

We present all results descriptively. Categorical variables are pre-
sented as numbers with corresponding percentages and 95% confi-
dence intervals (CIs). Continuous variables are reported as medians 
with interquartile ranges (IQRs). Missing data for each main ques-
tion are reported, and no imputation of missing data was made. We 
included all responses in our analysis. All analyses and graphical 
designs were made in R version 4.4.2 and Microsoft Excel.

3   |   Results

We received 830 responses from 17 different countries. Most 
respondents were specialist doctors working in mixed ICUs 
within public hospitals (Table 1).
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The overall response rate was 29%, with country-specific re-
sponse rates ranging from 8% to 100% (Appendix S4).

Overall, missing data for the main question was below 
2%. The Appendix S5 includes detailed information on 
missingness.

3.1   |   Feeding Intolerance and Symptoms Assessed

Of 828 respondents, 294 (36%, 95% CI: 32%–39%) considered 
feeding intolerance well-defined, while 535 (65%, 95% CI: 61%–
68%) did not. Most respondents (n = 747, 90%, 95% CI: 88%–92%) 
indicated that they assessed feeding intolerance in their daily 
clinical practice, and 95% (95% CI: 93%–96%) considered feeding 
intolerance a clinically relevant outcome when evaluating the 
effect of prokinetic agents.

Figure  1 and Appendix S6 illustrate the symptoms evaluated 
in the assessment. Of 725 respondents, 318 (44%, 95% CI: 40%–
48%) considered all six symptoms when assessing feeding intol-
erance, and 95% (95% CI: 93%–96%) considered at least three of 
the symptoms.

Of the respondents assessing feeding intolerance, the majority 
(89%, 95% CI: 87%–91%) reported using gastric residual vol-
ume as a diagnostic measure, with a volume of > 500 mL being 
the most reported threshold (68%) followed by > 200 mL (25%) 
(Appendix S7).

Around half of the respondents (n = 397, 54%, 95% CI: 50%–57%) 
reported insufficient feeding as a symptom of feeding intol-
erance. For more than half of these respondents (n = 218), the 
threshold for feeding intolerance was receiving less than 50% of 
the planned daily enteral nutrition.

3.2   |   Guidelines

Approximately half of the respondents (51%, 95% CI: 47%–
54%) reported following a guideline when prescribing 
prokinetic agents, with the majority using a local guideline 
(Appendix S8).

3.3   |   Prokinetic Agents

Most clinicians (93%, 95% CI: 91%–95%) indicated using 
prokinetic agents to treat feeding intolerance in their clini-
cal practice. Two-thirds of clinicians used prokinetic agents 
therapeutically, while one-third reported using them both 
therapeutically and prophylactically. The time to initiation of 
treatment ranged from zero to 13 days of symptoms, with a 
median of 2 days (IQR 1–2).

Metoclopramide was the first-choice prokinetic agent for 54% 
of respondents (95% CI: 50%–57%), and erythromycin was the 
preferred second choice for 48% (95% CI: 44%–52%). Both agents 
were predominantly administered intravenously (85% and 95%, 
respectively). Data on the first choice prokinetic agent by coun-
try are shown in Appendix S9.

TABLE 1    |    Characteristics of respondents.

N Percentages (95% CI)

Countrya

Denmark 289 34.9% (31.7%–38.3%)

Spain 76 9.2% (7.3%–11.3%)

Norway 61 7.4% (5.7%–9.4%)

Sweden 57 6.9% (5.3%–8.8%)

Finland 55 6.6% (5%–8.6%)

Saudi Arabia 53 6.4% (4.8%–8.3%)

Great Britain 38 4.6% (3.3%–6.3%)

Poland 37 4.5% (3.2%–6.1%)

Estonia 35 4.2% (3%–5.9%)

Switzerland 33 4.0% (2.8%–5.6%)

Northern Ireland 26 3.1% (2%–4.6%)

Kuwait 18 2.2% (1.3%–3.4%)

Italy 16 1.9% (1.1%–3.1%)

Iceland 12 1.5% (0.8%–2.5%)

New Zealand 11 1.3% (0.7%–2.4%)

The Netherlands 9 1.1% (0.5%–2.1%)

Canadab 1 0.1% (0.0%–0.7%)

Otherc 1 0.1% (0.0%–0.7%)

Clinical position

Specialist 745 90.0% (87.8%–91.9%)

Type of hospital

Public general 459 55.3% (51.8%–58.7%)

Public specialist 354 42.7% (39.3%–46.1%)

Private general 
hospital

9 1.1% (0.5%–2.1%)

Private specialist 
hospital

8 1.0% (0.4%–1.9%)

Type of ICU

Mixed ICU 694 83.7% (81.0%–86.2%)

Cardiothoracic ICU 32 3.9% (2.7%–5.4%)

Medical ICU 38 4.6% (3.3%–6.2%)

Neurological/
neurosurgical ICU

43 5.2% (3.8%–6.9%)

Surgical ICU 22 2.7% (1.7%–4.0%)

Number of beds pr 
ICUd

8 (6–15)

Note: Number of respondents in total = 830. Counts with percentages and 95% 
confidence interval or median with interquartile range.
aTwo respondents had not reported country.
bOne reported to be based in Canada, though survey was not distributed in 
Canada.
cOne respondent reported other without further specification.
dFourteen respondents had not stated number of beds in their ICU.
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Approximately 5% of respondents preferred alternative proki-
netic agents, with neostigmine and laxatives being the most fre-
quently mentioned (Appendix S10).

Neostigmine was reported to be used as a prokinetic agent, al-
beit not for bowel obstruction, by 34% of respondents (95% CI: 
31%–38%).

The preferred (74%, 95% CI: 71%–77%) regimen of metoclopr-
amide was up to 10 mg three times daily for 3 days (Figure 2 
and Appendix  S11). In contrast, the preferred dose of eryth-
romycin was variable, as 23% (95% CI: 20%–27%) preferred 
100–150 mg and 19% (95% CI: 16%–22%) preferred 250 mg, 
both three times daily for 3 days (Figure  3 and Appendix 
S11). Data on domperidone and prucalopride are available in 
Appendix S12.

3.4   |   Side Effects

When prescribing prokinetic agents, 80% (95% CI: 77%–83%) 
reported concerns about side effects associated with metoclo-
pramide, with extrapyramidal symptoms being the predomi-
nant concern, followed by cardiac arrhythmias (Figure 4a). For 
erythromycin, 67% (95% CI: 63%–70%) of respondents expressed 
concerns about side effects, primarily prolonged QT, followed by 
cardiac arrhythmias (Figure 4b).

3.5   |   Combination Therapy

Four out of five clinicians considered combination therapy, 
with the majority (89%, 95% CI: 87%–92%) indicating a pref-
erence for combining metoclopramide and erythromycin. 

FIGURE 1    |    Gastrointestinal symptoms considered when assessing feeding intolerance. It was possible to select more than one symptom. Some 
chose to respond only to certain symptoms, leaving other symptoms unaddressed (numbers and percentages in Supporting Information). Missingness 
was less than 2%.

FIGURE 2    |    The reported doses and frequencies of metoclopramide selected as the preferred first or second choice. Total number of 
respondents = 726.
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The primary reason for starting combination therapy was the 
insufficient effect of a single prokinetic agent (78%, 95% CI: 
74%–81%).

Twenty-five percent considered increasing the dose of the proki-
netic agent if the initial effect was insufficient.

3.6   |   Future Trial

Ninety-one percent of respondents expressed willingness to ran-
domise patients in a future trial, with both erythromycin, meto-
clopramide, and a combination of the two considered relevant 
interventions (Appendix S13).

FIGURE 3    |    The reported doses and frequencies of erythromycin selected as preferred first or second choice. Total number of respondents = 692.

FIGURE 4    |    (A) Reported concerns about side effects when prescribing metoclopramide. Total number of respondents = 582. It was possible to se-
lect more than one side effect. * The main concerns under the category of ‘other’ were cerebral symptoms, abdominal pain and delirium. (B) Reported 
concerns about side effects when prescribing erythromycin. Total number of respondents = 460. It was possible to select more than one side effect. 
*The main concerns mentioned under the ‘other’ category were drug interactions, antibiotic resistance, abdominal pain and allergy.
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4   |   Discussion

In this international survey, we found that most doctors re-
ported feeding intolerance to be poorly defined, with consid-
erable variability in the symptoms assessed. We found that 
metoclopramide was the preferred prokinetic agent, followed 
by erythromycin. Most respondents supported a future ran-
domised trial comparing erythromycin and metoclopramide to 
placebo.

The results of this survey indicate variation in how feeding in-
tolerance is assessed. This was also the case in a previous survey 
of nurses in ICUs and medical wards, where gastric residual vol-
ume and gastrointestinal symptoms were the most commonly 
used parameters for monitoring feeding intolerance [9]. The lack 
of a standardised definition may contribute to this variability, as 
supported by a 2014 systematic review of 72 studies identifying 
43 different definitions of feeding intolerance [3].

Our survey revealed that almost 90% of doctors used gastric 
residual volume as an indicator when assessing feeding intol-
erance in their daily practice. This aligns with findings from 
a previous survey of ICUs in the United Kingdom, where 98% 
of units reported measuring gastric residual volume, with the 
majority using it to define feeding intolerance [10]. However, a 
Cochrane review of 1585 adult ICU patients found low certainty 
of evidence regarding the impact of gastric residual volume mon-
itoring on patient-relevant outcomes such as mortality, pneumo-
nia, and length of hospital stay [11]. One explanation may be 
that gastric aspiration is an imprecise measurement method and 
serves only as a surrogate marker for feeding intolerance [12]. 
This complexity is also reflected in discrepancies in guidelines 
on enteral nutrition, which differ in their recommendations for 
measuring gastric residual volume. The American Society of 
Critical Care Medicine and the American Society for Parenteral 
and Enteral Nutrition (ASPEN) recommend against routine gas-
tric residual volume monitoring in ICU patients receiving en-
teral nutrition due to lack of correlation with the incidence of 
pneumonia and aspiration [13]. In contrast, the guideline from 
the European Society for Clinical Nutrition and Metabolism 
(ESPEN) suggests delaying enteral feeding when gastric resid-
ual volume exceeds 500 mL over 6 h and recommends consid-
ering prokinetic agents in such cases [14]. The high percentage 
of doctors using gastric residual volume in our survey may re-
flect the predominance of European respondents, aligning with 
ESPEN guidelines [14].

In our survey, metoclopramide was the preferred prokinetic 
agent, followed by erythromycin. This contrasts with the ESPEN 
guidelines, where erythromycin is the recommended first-line 
therapy in critically ill patients with feeding intolerance (grade 
B evidence) [14].

Most respondents considered using a combination of eryth-
romycin and metoclopramide if one agent was insufficient. A 
randomised trial, including 61 patients, found improved success 
of feeding with combination therapy without an increase in the 
proportion of major adverse events. However, patients treated 
with combination therapy had a significantly higher incidence 
of watery diarrhoea [15]. Based on that study, the ASPEN 

guidelines do not recommend combination therapy until further 
research is conducted [13].

Our survey highlighted ICU doctors' concerns about adverse ef-
fects associated with prokinetic agents, especially cardiac side 
effects and extrapyramidal symptoms. However, most knowl-
edge of cardiac side effects arises from studies assessing higher 
doses and longer durations than those typically used when treat-
ing feeding intolerance [16, 17]. Furthermore, a 2016 systematic 
review on the safety and efficacy of prokinetic agents in critically 
ill patients, including 13 randomised trials (n = 1341), found no 
explicit reports of cardiac arrhythmias in the included trials [18].

Similarly, studies on neurological side effects related to metoclo-
pramide have primarily been conducted in non-ICU populations. 
Data on the occurrence of extrapyramidal symptoms in acutely ill 
patients are sparse, potentially explained by the challenges of rec-
ognising the symptoms in sedated patients [17, 19, 20]. Overall, few 
randomised trials on prokinetic agents have assessed side effects 
sufficiently, and a lot of uncertainty exists [5, 17].

The willingness to participate in a potential future randomised 
trial was high. The respondents preferred to assess the combina-
tion of metoclopramide and erythromycin against placebo, fol-
lowed closely by an assessment of the agents separately versus 
placebo. These findings support a future randomised trial on the 
use of prokinetic agents in ICU patients.

4.1   |   Strengths and Limitations

The strengths of this survey include its international format, 
providing reasonable external validity, and the high proportion 
of ICU specialists (90%) among respondents. Missingness was 
below 2% for the main questions.

The survey also has some limitations. First, the overall response 
rate (29%), though typical for surveys of this type [21, 22], is low 
and may limit generalisability, as clinicians with a specific inter-
est in the topic are more likely to respond, potentially skewing 
results. Additionally, in some countries, the survey was distrib-
uted to clinicians working in both ICU and anaesthesia, which 
may have influenced the responses.

Second, the proportion of respondents per country varied, as 
distribution was managed by national investigators, introduc-
ing potential selection bias. Third, the survey design carries an 
inherent risk of response bias, as responses may reflect what 
respondents perceive as correct rather than actual clinical prac-
tice. Fourth, only 9.8% of respondents were from outside Europe, 
limiting external validity in non-European settings.

5   |   Conclusions

This international survey of ICU doctors revealed variations 
in symptoms considered for assessing feeding intolerance. 
Metoclopramide was the preferred prokinetic agent, followed by 
erythromycin, with variability in dose and frequency. Most re-
spondents expressed support for a future randomised trial.
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