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Objective: To compare the incidence of aspiration pneumonia, nausea, and vomiting after intravascular administration of non-
ionic iodinated contrast media (ICM) between patients who fasted before contrast injection and those who did not.

Materials and Methods: Ovid-MEDLINE and Embase databases were searched from their inception dates until September 2022
to identify original articles that met the following criteria: 1) randomized controlled trials or observational studies, 2) separate
reports of the incidence of aspiration pneumonia, nausea, and vomiting after intravascular injection of non-ionic ICM, and
3) inclusion of patients undergoing radiological examinations without fasting. A bivariate beta-binomial model was used to
compare the risk difference in adverse events between fasting and non-fasting groups. The I* statistic was used to assess
heterogeneity across the studies.

Results: Ten studies, encompassing 308013 patients (non-fasting, 158442), were included in this meta-analysis. No cases
of aspiration pneumonia were reported. The pooled incidence of nausea was 4.6% (95% confidence interval [CI]: 1.4%,
7.8%) in the fasting group and 4.6% (95% CI: 1.1%, 8.1%) in the non-fasting group. The pooled incidence of vomiting was
2.1% (95% CI: 0.0%, 4.2%) in the fasting group and 2.5% (95% CI: 0.7%, 4.2%) in the non-fasting group. The risk difference
(incidence in the non-fasting group-incidence in the fasting group) in the incidence of nausea and vomiting was 0.0% (95%
CI: -4.7%, 4.7%) and 0.4% (95% CI: -2.3%, 3.1%), respectively. Heterogeneity between the studies was low (I* = 0%~13.5%).
Conclusion: Lack of fasting before intravascular administration of non-ionic ICM for radiological examinations did not increase
the risk of emetic complications significantly. This finding suggests that hospitals can relax fasting policies without
compromising patient safety.
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Effect of Fasting Status on Emetic Complications from Iodinated Contrast

Abolishing fasting before intravascular ICM injections
can alleviate patients” discomfort and reduce delays before
examination, which is particularly beneficial in emergency
situations. The recently published European Society of
Urogenital Radiology (ESUR) and American College of
Radiology (ACR) guidelines do not mandate fasting prior to
intravascular ICM administration, given the lack of evidence
indicating the need for fasting [5,6]. Nevertheless, the
requirement for and duration of fasting before contrast-
enhanced radiological examinations vary substantially
across countries and institutions [4,7]. A potential reason
for this variation in practice may be the absence of
thorough evidence on whether abolishing the requirement
for fasting affects emetic complications, including nausea,
vomiting, and aspiration pneumonia.

Therefore, this systematic review and meta-analysis
aimed to compare the incidence of nausea, vomiting, and
aspiration pneumonia according to the fasting state in
patients who underwent radiological examinations with
intra-vascular administration of non-ionic ICM.

MATERIALS AND METHODS

This study was exempted from ethics review by the Seoul
National University Hospital institutional review board, and
informed consent was not necessary.

Literature Search

This study adhered to the reporting guidelines of the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) [8]. We performed a systematic
electronic search of the Embase and OVID-Medline
databases to identify relevant original research studies
using the following search terms: fasting AND [CT OR
computed tomography OR angiography OR catheter*]
AND [vomiting OR nausea OR aspiration]. The search
was conducted from the database inception dates up to
September 30, 2022. The search protocol was designed by
an experienced investigator (S.H.Y., 10 years of experience
in meta-analysis) and the literature search was conducted
independently by two reviewers (S.H.Y., and H.C.). The
search was further supplemented by manual screening of
the bibliographies of the retrieved articles.

Study Selection
The inclusion criteria were as follows: 1) randomized
controlled trials or observational prospective or
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retrospective cohort studies, 2) studies that reported the
separate incidences of aspiration pneumonia, nausea, and
vomiting after intravascular administration of non-ionic
ICM for an enhanced CT scan or angiography, 3) studies
including patients undergoing the radiological examinations
without fasting. The exclusion criteria were 1) non-English
literature, 2) studies with oral contrast media, 3) review
articles or systematic reviews, 4) studies in which all
participants fasted before examinations, and 5) studies
reporting the combined incidence of nausea and vomiting
as an emetic complication in such a way that calculation of
the individual complication incidences was precluded.

Data Extraction

Data were independently extracted by two authors (S.H.Y
and H.C.) using a standardized form. We extracted 1) study
characteristics (authors, country, publication year, study
period, study design, definition of fasting and non-fasting
states, and type of examination and contrast medium used);
2) patient characteristics (number of patients, mean or
median age, and the proportion of participants in fasting
and non-fasting states); and 3) the reported number and
percentage of events of aspiration pneumonia, vomiting,
and nausea. The definition of fasting and non-fasting in
each study is summarized in a Supplementary Table 1.
Regarding complications, when the incidence of nausea and
vomiting was reported together, we contacted the authors
and asked them to calculate the incidence of nausea and
vomiting separately.

Quality Assessment

The Newcastle-Ottawa Quality Scale for cohort studies
was applied to assess the quality of the included studies
[9]. The scale allocates a maximum of 4 points for
selection, 2 points for comparability, and 3 points for
exposure or outcomes. The outcomes were the incidence of
aspiration pneumonia, nausea, and vomiting, respectively.
We considered a follow-up period of at least 4 days to be
sufficient for monitoring aspiration pneumonia occurrence
[10]. Study quality was assessed by one reviewer (H.C.
under the supervision of another reviewer, S.H.Y.). Scores of
more than 7 and 5-6 indicated high-quality and moderate-
quality studies, respectively.

Statistical Analysis

The incidence of adverse events for individual studies was
estimated with the Clopper-Pearson confidence interval

997



Korean Journal of Radiology

by group. The incidence in patients who did not fast prior
to the enhanced imaging examination was compared with
that in patients who did fast using risk difference as the
effect measure. Since adverse events in the included studies
were rare, and one or both groups had zero events, a
bivariate beta-binomial model was employed. Such a model
is based directly on data from binomial distributions and
can thus avoid bias from continuity correction and makes
no explicit assumption of homogeneity [11]. When no
adverse event occurred in the included studies, the Mantel-
Haenszel method with continuity correction was performed,
as proposed by Xu et al. [12]. Subgroup analysis was
conducted exclusively for studies that adopted no restriction
whatsoever in oral intake before the examination as the
definition for non-fasting.

We used the I? statistic to assess heterogeneity across the
studies. In addition, funnel plots were visually inspected
to assess potential publication bias. All analyses were

Choi et al.

performed with R version 4.1.2 (http://www.R-project.org)
and SAS (version 9.4, SAS Institute).

RESULTS

Literature Search

From the initial database search, 684 references were
identified. After duplicates were removed, the remaining
606 articles underwent abstract-level review. By reviewing
the titles and abstracts, 579 publications were excluded. Of
the 27 remaining studies, eight articles were not retrievable,
leaving 19 studies. To this, we added two fully accessible
articles by screening bibliographies [13,14]. After a full-text
review of these 21 publications, 10 studies were finally included
in the meta-analysis (Fig. 1, Table 1) [3,13,15-22]. The other
11 studies were excluded for the following reasons: non-
English literature (n = 2), use of oral contrast rather than
intravascular injections (n = 3), review (n = 3) or systematic

[ Identification of studies via databases and registers ]
o
2
"é Studies from databases (n = 684)
£ - Embase (n = 572) 4% Duplicate records (n = 78
e - Ovid-MEDLINE (n = 112) ( ) ‘
g
=
pr— v
Studies screened at the abstract level
(n = 606) 4% Records excluded (n = 579) ‘
A
Reports S(Zﬁgrtzg(;r retrieval 4% Reports not retrieved (n = 8) ‘
< Studies included through
g’ v bibliographic screening (n = 2)
§ Full-text articles assessed and reviewed
S for eligibility (n = 21)
Studies excluded (n = 11)
- Non-English literature (n = 2)
- Oral contrast (n = 3)
- Review article or systematic review
(n=4)
- All patients fasted (n = 1)
- Did not report the incidence of
nausea and vomiting separately
— (n=1)
4
2 Studies included in the meta-analysis (n = 10)
3 - Aspiration pneumonia (n = 10)
£ - Nausea (n = 9)
- Vomiting (n = 9)
o

Fig. 1. Flow diagram of the study. Identification and selection of studies for inclusion in this meta-analysis were conducted according to
the Preferred Reporting Items for Systematic Reviews and Meta-analyses recommendations.
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0.006), 'The studies reported incidence of nausea and/or vomiting together, but we obtained the

separate incidence of nausea and vomiting by contacting the authors, *Studies designed as randomized controlled studies.

*There was statistically significant difference of incidence between the groups (P

iso-osmolar contrast media, N/A = not available

low-osmolar contrast media, IOCM

CT = computed tomography, LOCM
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review (n = 1) articles, studies that only evaluated the
incidence of adverse events in the fasting group (n = 1),
and research reporting the merged incidence of nausea
and vomiting (n = 1). Two of the included studies [16,17]
reported the incidence of nausea and vomiting together
as emetic complications, but we were able to calculate
the incidence of nausea and vomiting separately after
contacting the authors.

Study Characteristics and Quality Assessments

The characteristics of the included studies are summarized
in Table 1. In total, 308013 patients were included, with
149571 in the fasting group and 158442 in the non-fasting
group. Six of the 10 studies were designed prospectively,
and two studies were randomized controlled trials. Seven
studies (7/10, 70%) were conducted in Asia: four in Korea,
two in China, and one in Japan. As outcomes, all but one
of the studies compared the incidence of adverse events
between fasting and non-fasting groups. Hamid et al. [21]
only investigated the incidence of outcomes in non-fasting
patients. All studies considered aspiration pneumonia, and
the incidence of nausea and vomiting was assessed in nine
of the 10 studies. Quality assessment using the Newcastle-
Ottawa scale identified six studies as high-quality and two
as moderate-quality. The results of the quality assessment
are presented in Supplementary Table 2.

Definition of Fasting and Non-fasting

Among the included studies, five (50%, 5/10) defined non-
fasting as involving no restriction in oral intake at all. The
other definitions were neither restriction nor encouragement
of food ingestion (n = 1), fasting from solid food for less
than 4 hours (n = 1) or for less than 6 hours (n = 1), and no
more than a light meal or fluid administration within 1 hour
before the CT scan (n = 2). Regarding fasting, six of nine
studies defined fasting as more than 4 hours of solid food
restriction, while the other three studies defined fasting as
more than 6 hours of solid food restriction (Supplementary
Table 1).

Incidence of Nausea, Vomiting, and Aspiration
Pneumonia

Across the nine studies, the incidence of nausea in the
fasting group ranged from 0.01% to 34%, while that in the
non-fasting group ranged from 0.01% to 31%. The pooled
incidence of nausea was 4.6% (95% confidence interval [CI]:
1.4%, 7.8%) in the fasting group and 4.6% (95% CI: 1.1%,
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8.1%) in the non-fasting group. The differences in incidence
between the fasting and non-fasting groups (incidence

in the non-fasting group-incidence in the fasting group)
ranged from -3.0% to 0.0%. The pooled risk difference

was 0.0% (95% CI: -4.7%, 4.7%), which indicated no
statistically significantly difference between the two groups
(Fig. 2). The I? statistic was 13.5%.

The incidence of vomiting ranged from 0% to 16% in
the fasting group and from 0% to 21% in the non-fasting
group. The pooled incidence of vomiting was 2.1% (95% CI:
0.0%, 4.2%) in the fasting group and 2.5% (95% CI: 0.7%,
4.2%) in the non-fasting group. The difference in incidence
between the fasting and non-fasting groups (incidence
in the non-fasting group-incidence in the fasting group)
ranged from 0.0% to 6.0%. The pooled risk difference was
0.4% (95% CI: -2.3%, 3.1%) (Fig. 3), and the I? statistic
was 8.2%.

No cases of aspiration pneumonia were reported in any of
the 10 studies. Three of the studies reported an adequate
follow-up period of more than 96 hours for detecting cases
of aspiration pneumonia (Supplementary Table 2). The
estimated pooled risk difference between the fasting and
non-fasting groups was 0.0 (95% CI: 0.0, 0.0) (Fig. 4), and

Choi et al.

the I? statistic was 0.0%.

Subgroup Analysis of Nausea and Vomiting According to
the Fasting Definition

Four studies, which defined non-fasting as no restriction
in oral intake at all, compared the incidence of nausea and
vomiting according to fasting status. The risk difference
in the incidence of nausea between the fasting and non-
fasting groups ranged from -0.1% to 1.0% and the pooled
risk difference was 0.1% (95% CI: -2.1%, 2.3%) (Fig. 2).
The risk difference in the incidence of vomiting between
the fasting and non-fasting group ranged from 0.0% to
0.5%, and the pooled risk difference was 0.0% (95% CI:
-0.9%, 0.9%) (Fig. 3).

Publication Bias
A visual assessment of funnel plots showed no asymmetry,
indicating a low likelihood of publication bias (Fig. 5).

DISCUSSION

This meta-analysis had two principal findings. First, the
incidence of adverse emetic complications associated with

Fasting

First author, Year Events / Total Incidence [95% Cl]

Incidence of nausea

Non-fasting
Events / Total Incidence [95% CI]

Risk Difference [95% CI]

Non-fasting definition: no restriction

Liu etal. [22], 2022 11 / 49676 0.000 [0.000, 0.000] 29 / 77524
Neeman et al. [18], 2021 71/ 1080  0.066 [0.052, 0.082] 77 1 1011
Tsushima et al. [20], 2020 137 / 43927 0.003[0.003,0.004] 26 / 14976
Lietal. [19], 2018 7 1 51807  0.000 [0.000, 0.000] 7 / 59029
Subtotal 0.016 [0.001, 0.030]

Non-fasting definition: others

Ha et al. [16], 2020 2 /276 0.007 [0.001, 0.026] 4 | 588

Barbosa et al. [3], 2018 17 1 1618 0.011[0.006, 0.017] 15 / 1586
Kwon et al. [17], 2011 3 /200 0.015[0.003, 0.043] 0 / 1800
Kim et al. [15], 2018 27 /1 948 0.028[0.019, 0.041] 7 1227

Park et al. [13], 2008 13 /38 0.342[0.196, 0.514] 26 / 84

Subtotal 0.069 [0.000, 0.149]

0.000 [0.000, 0.001] - 0.000 [-0.000, 0.000]
0.076 [0.061, 0.094] '—“'_' 0.010[-0.012, 0.032]
0.002 [0.001, 0.003] ' -0.001 [-0.002, -0.001]
0.000 [0.000, 0.000] - -0.000 [-0.000, 0.000]
0.017 [0.001, 0.033] ’_‘_' 0.001 [-0.021, 0.023]
0.007 [0.002, 0.017] "‘" -0.000 [-0.012, 0.012]

0.009 [0.005, 0.016] HH
0.000 [0.000, 0.002] —

-0.001 [-0.008, 0.006]
-0.015[-0.032, 0.002]
0.002 [-0.023, 0.027]

——

0.031[0.012, 0.063]
~——————————— (033 [-0.213, 0.148]

0.310[0.213, 0.420]

0.069 [0.000, 0.174] -~ 0000 [-0.137, 0.137]

Total 0.046 [0.014, 0.078]

0.046 [0.011,0.081] 2= 13.5% ——+—— 0.000 [-0.047, 0.047]

T T T T 1
-01 -005 O 0.05 0.1

Fig. 2. Forest plot of the risk difference in the incidence of nausea between fasting and non-fasting group. There were no risk differences
between the two groups and the pooled risk difference was 0.0% (95% CI: -4.7%, 4.7%). CI = confidence interval
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Fasting

First author, Year Events / Total Incidence [95% CI]

Incidence of vomiting

Non-fasting
Events / Total Incidence [95% CI]

Risk

Difference [95% ClI]

Non-fasting definition: no restriction

Liu et al. [22], 2022 4/ 49676 0.000 [0.000, 0.000] 7/ 77524 0.000 [0.000, 0.000] 0.000 [-0.000, 0.000]
Neeman et al. [18], 2021 28 / 1080 0.026 [0.017, 0.037] 31/ 10M 0.031[0.021, 0.043] H._. 0.005 [-0.010, 0.019]
Tsushima et al. [20], 2020 55 / 43927 0.001 [0.001, 0.002] 23 / 14676  0.002[0.001, 0.002] . 0.000 [-0.000, 0.001]
Lietal. [19], 2018 25 / 51087 0.000 [0.000, 0.001] 40 / 59029 0.001[0.000, 0.001] . 0.000 [-0.000, 0.000]
Subtotal 0.007 [0.001, 0.013] 0.007 [0.001, 0.014] .*. 0.000 [-0.009, 0.009]
Non-fasting definition: others
Ha et al. [16], 2020 3 /276 0.011[0.002, 0.031] 9/ 588 0.015[0.007, 0.029] |—-—1 0.004 [-0.011, 0.020]
Barbosa et al. [3], 2018 2 /1619 0.001[0.000, 0.004] 3 /1583 0.002 [0.000, 0.006] ~ 0.001[-0.002, 0.003]
Kwon et al. [17], 2011 2 /200 0.010 [0.001, 0.036] 20 / 1800 0.011 [0.007, 0.017] '—-—l 0.001[-0.014, 0.016]
Kim et al. [15], 2018 0 /948  0.000[0.000, 0.004] 0/ 227 0.000 [0.000, 0.016] *'* 0.000 [-0.006, 0.006]
Park et al. [13], 2008 6/ 38 0.158 [0.060, 0.313] 18 / 84 0.214[0.132, 0.317] : = 0.056 [-0.089, 0.202]
Subtotal 0.032 [0.000, 0.087] 0.040 [0.000, 0.098] a ., 0.008[-0.071, 0.087]
Total 0.021 [0.000, 0.042] 0.025[0.007,0.042] 1?=8.2% 0.004 [-0.023, 0.031]
I T T T 1
01 005 0 005 01

Fig. 3. Forest plot of the risk difference in the incidence of vomiting between fasting and non-fasting group. The pooled risk difference
was 0.4% (95% CI, -2.3%, 3.1%) and the risk difference was 0% (95% CI, -0.9%, 0.9%) among the studies that defined non-fasting as

no restriction. CI = confidence interval

Incidence of aspiration pneumonia

Fasting Non-fasting

First author, Year Events / Total Incidence [95% CI] Events / Total Incidence [95% CI] Risk Difference [95% Cl]
Non-fasting definition: no restriction

Liu et al. [22], 2022 0/ 49676 0.000 [0.000, 0.000] 0/77524  0.000 [0.000, 0.000] ] 0.000 [-0.000, 0.000]
Neeman etal. [18], 2021  0/1080 0.000 [0.000, 0.003] 0/1011 0.000 [0.000, 0.004] - 0.000 [-0.002, 0.002]
Tsushima et al. [20], 2020 0 /43927 0.000 [0.000, 0.000] 0/14676  0.000 [0.000, 0.000] 0.000 [-0.000, 0.000]
Lietal. [19], 2018 0/51807 0.000 [0.000, 0.000] 0/59029  0.000 [0.000, 0.000] L 0.000 [-0.000, 0.000]
Hamid et al. [21], 2014 0/1916  0.000 [0.000, 0.002]

Subtotal 0.000 [0.000, 0.000] 0.000 [0.000, 0.000] 0.000 [0.000, 0.000]
Non-fasting definition: others

Ha et al. [16], 2020 0/276 0.000[0.000, 0.013] 0/588 0.000 [0.000, 0.006] —— 0.000 [-0.006, 0.006]
Barbosa et al. [3], 2018 0/1619 0.000 [0.000, 0.002] 0/1587  0.000 [0.000, 0.002] . 0.000 [-0.001, 0.001]
Kwon et al. [17], 2011 0/200 0.000 [0.000, 0.018] 0/2354  0.000 [0.000, 0.002] —— 0.000 [-0.007, 0.007]
Kim et al. [15], 2018 0/948 0.000 [0.000, 0.004] 0/227 0.000 [0.000, 0.016] ——i 0.000 [-0.006, 0.006]
Park et al. [13], 2008 0/38 0.000 [0.000, 0.093] 0/84 0.000 [0.000, 0.043] - »0.000 [-0.039, 0.039]
Subtotal 0.000 [0.000, 0.000] 0.000 [0.000, 0.000] &+ 0.000 [-0.002, 0.002]
Total 0.000 [0.000, 0.000] 0.000 [0.000, 0.000] 1% =0.0% " 0.000 [0.000, 0.000]
[ T T T 1
003 -001 0 001 003

Fig. 4. Forest plot of the risk difference in the incidence of aspiration pneumonia between fasting and non-fasting group. No cases of

aspiration pneumonia were reported in any of the 10
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studies. CI = confidence interval
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A Risk difference B Risk difference C Risk difference

Fig. 5. Funnel plots of the incidence of adverse events in fasting and non-fasting groups. A-C: There was low likelihood of publication

bias based on the symmetry of the plots.

intravascular contrast media administration for radiographic
examinations was low. Across 308013 patients, the pooled
incidence of nausea was 4.6% in both the fasting and non-
fasting groups, while the pooled incidence of vomiting

was 2.1% in the fasting group and 2.5% in the non-
fasting group. Notably, no cases of aspiration pneumonia
were reported. Second, the development of adverse emetic
complications did not differ according to fasting status.
The risk difference in the incidence of nausea and vomiting
between the two groups was 0.0% (95% CI: -4.7%, 4.7%)
and 0.4% (95% CI: -2.3%, 3.1%), respectively. The results
were maintained in subgroup analysis, in which we included
only studies with no restriction on food ingestion prior

to imaging at all, and the CI became narrower: the risk
difference was 0.1% (95% CI: -2.1%, 2.3%) for nausea

and 0.0% (95% CI: -0.9%, 0.9%) for vomiting. The finding
of low heterogeneity between the studies supports the
credibility of our results (I* = 0%~13.5%).

The ESUR guideline states that fasting is not
recommended prior to administration of non-ionic low-
osmolar contrast medium or iso-osmolar contrast medium
[6], and the recently updated ACR guideline published in
2021 added a new chapter on fasting policy, stating that
fasting is not required, given its potential negative effects
and lack of preventive effects for emetic complications [5].
However, despite these guidelines, many institutions still
ask patients to fast for periods substantially exceeding the
recommended fasting threshold [23]. Our results provided
further support for these guidelines, as the meta-analysis
findings indicated that fasting has no added benefit for
preventing emetic complications. Additionally, studies such
as that of Lee et al. [4] showed little association between
fluid ingestion prior to enhanced CT and the development
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of aspiration pneumonia. Oowaki et al. [2] concluded that
fasting, rather than non-fasting, increased the risk of
nausea and vomiting after administration of ICM.

Shortening or abolishing the fasting period before
enhanced radiological examination offers several advantages
from both physiological and economic perspectives.
Simplified preparation can reduce patients” discomfort,
inconvenience, and the risk of hypoglycemia in patients
with diabetes mellitus. Prolonged fasting can induce
insulin resistance [24] can increase catabolism, and can
have adverse effects on the metabolic and hemodynamic
responses to stress [24]. Fasting can also decrease gastric
pH levels and increase gastric volume, putting patients
at risk of reflux [18]. Dehydration and hypoglycemia are
particularly concerning for older patients, infants, and
children [25,26]. For the same reason, policies have
changed regarding the fasting time for procedures that
require fasting, even before general anesthesia [27].
Patients may also stop their routine medications during the
fasting period, which may increase risk in patients with
hypertension or diabetes mellitus [25]. Furthermore, the
abolition of unnecessary fasting can simplify the radiology
workflow in a context where enhanced CT examinations are
increasingly being performed.

On the other hand, for particular CT protocols, fasting
is beneficial. For example, to evaluate the gall bladder
adequately, sufficient distension is required. In studies
evaluating bowel loops, such as CT colonography or
enterography, bowel cleansing is important, and fasting is
essential for effective lesion detection. Furthermore, the
impact of non-fasting on specific populations susceptible
to nausea and vomiting or who are at risk of aspiration
due to their general condition, has not been investigated

https://doi.org/10.3348/kjr.2023.0399 kjronline.org



Effect of Fasting Status on Emetic Complications from Iodinated Contrast

adequately. Even though no cases of aspiration pneumonia
were involved in the studies included in this meta-analysis,
several potential risk factors for emetic complications

have been identified. Kim et al. [15] demonstrated drug
hypersensitivity (odds ratio 4.3, 95% CI: 1.9, 17.5), and Ha
et al. [16] identified ongoing chemotherapy (odds ratio 4.3,
95% CI: 1.4, 13.1), along with certain types of contrast
media, as independent predisposing factors for emetic
complications. As such, the decision to fast or not before
enhanced CT scans should be determined considering the
risks and benefits pertinent to the patient’s situation and
the CT indications.

While no consensus about the selection of effect-
measures for rare events exist [12], in this meta-analysis,
we opted to use the risk difference, instead of relative
effect measures such as the odds ratio, for the following
reasons. Firstly, we included studies in which no adverse
events were reported in one or both groups, which makes it
difficult to calculate the relative effect measures properly.
Moreover, total aspiration pneumonia cases in the included
studies were zero. Although using relative effect measures
with continuity correction can be employed, this would
lead to large bias when the sample sizes of the two arms
are imbalanced [12,28], as was the case in some of the
included studies.

While our meta-analysis provides valuable insights
into the relationship between fasting and adverse emetic
complications associated with intravascular contrast medium
administration, several limitations should be noted. First,
the meta-analysis included some retrospective studies,
which may have been subject to some confusion regarding
fasting time and the development of adverse events.
Second, due to insufficient data on the incidence of nausea
and vomiting according to the specific types of ICM used,
we were unable to perform a subgroup analysis based on
ICM type. The incidence of emetic complications might
vary according to the types of contrast media used. Third,
inconsistent definitions of fasting and non-fasting groups
were used across the studies, and most non-fasting groups
received instructions without restrictions, rather than being
encouraged to consume solids and fluids, which may have led
to inaccurate information about their fasting status. Fourth,
considering that only cooperative patients can provide
informed consent and be enrolled in a prospective study,
the results of the included prospective studies may not be
applicable to uncooperative patients, such as those whose
consciousness is impaired and who are at risk for aspiration.
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In conclusion, our meta-analysis demonstrated
that allowing free ingestion before the intravascular
administration of non-ionic ICM for radiological
examinations did not significantly increase the risk of
emetic complications, including nausea and vomiting. These
results provided further evidence to support the ACR and
ESUR guidelines that recommend against fasting policies
and may help hospitals to relax their fasting policies to
improve patients’ experiences, without compromising
patient safety.
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