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Abstract

Background
Acute alcohol intoxication is a common condition observed in the emergency department (ED).
Intravenous �uid therapy (IVF) is often administered to treat this condition, but its effectiveness remains
unclear. We therefore conducted a study to evaluate the effect of IVF on length of time from arrival at the
ED until awakening, which is a novel and more appropriate variable.

Methods
This single-center, prospective observational study was conducted in the ED of Self-Defense Forces
Central Hospital, a secondary emergency hospital in Tokyo from October 1, 2018 to July 31, 2019.
Patients were assigned to groups to receive either a 1,000-mL bolus of lactated Ringer’s solution or only
cannulation. The primary outcome was length of until awakening. Secondary outcomes were length of
stay in the ED and the occurrence of conditions requiring extra care. Univariate and multivariate
regression analyses were performed. Predictors of the occurrence of any event that required extra care
were identi�ed using a statistical model.

Results
The �nal sample included 201 patients: 109 received IVF and 92 did not. There was no signi�cant
difference in baseline characteristics between the groups. Median length of time until awakening was
211 min (interquartile range [IQR], 119 min) in the IVF group and 208 min (IQR, 149 min) in the non-IVF
group (p = 0.77). Multivariate regression analysis demonstrated that the regression coe�cient of IVF for
length of time until awakening was − 9.55 (95% con�dence interval [CI], − 36.2 to 17.2). However,
hemoglobin (regression coe�cient, 10.1; 95% CI, 0.38-19.9) and initial Glasgow Coma Scale score (GCS)
in the ED (regression coe�cient, − 7.51; 95% CI, − 10.8 to − 4.21) were signi�cantly associated with
length of time.

Conclusions
This is the �rst study to evaluate the effect of IVF therapy on the length of time until awakening. IVF
therapy is not effective in shortening the length of time in patients with acute alcohol intoxication in the
ED. Routine administration of IVF is unnecessary in these patients. Further research is warranted to
investigate who bene�t from IVF therapy. A signi�cance difference in Hb and GCS in this study also
would give useful tips for the next study.

Background
Loading [MathJax]/jax/output/CommonHTML/jax.js



Page 4/19

Acute alcohol intoxication commonly occurs in patients admitted to urban emergency departments (EDs),
presenting with di�culty walking, vomiting, or loss of consciousness due to rapid increase of blood
alcohol concentration (BAC). In Tokyo, approximately 720,000 cases including more than 15,000 patients
with acute alcohol intoxication are transported to emergency hospitals each year (1). Self-Defense Forces
Central Hospital (SDFCH) treats approximately 6,000 emergency patients in 2019. Previous data collected
from the ED of SDFCH in 2017 revealed that 578 (15.7%) of 3,686 emergency patients were affected by
alcohol consumption (2). Patients with alcohol intoxication are often admitted to the ED for a long term
and require more attention from ED staff members such as for agitation or violent acts than would be
expected for disease severity; this interferes with the smooth operation of the ED. Therefore, it is essential
to provide these patients appropriate treatment approaches to reduce the length of time until awakening
and the frequency of occurrence of events requiring extra care from ED staff.

In many EDs, intravenous �uid (IVF) therapy with normal saline or Ringer’s lactate solution is often
performed to treat these patients, and IVF is expected to promote blood alcohol clearance and shorten the
length of stay in the ED (3). When ethanol is ingested, it is absorbed quickly from the digestive tract.
Approximately 95% of the ingested ethanol is metabolized in the liver, converted into water and carbon
dioxide, and excreted in urine or exhaled through breath (4–6). Considering these mechanisms, IVF
therapy is not expected to accelerate the rate of alcohol metabolization (7). From a clinical point of view,
we thought that IVF therapy would be effective in patients with severe dehydration to prevent subsequent
complications such as decreased blood pressure or cerebral infarction.

Two studies showed that IVF therapy did not shorten the length of stay in the ED (8, 9). However,
information on the effectiveness of IVF therapy for acute alcohol intoxication is insu�cient for the
following reasons due to measurement msr4y6ethod. First, the two studies evaluated the effect of IVF
therapy on the length of stay in the ED. The length of stay in the ED would have also been affected by
various factors. For instance, crowding in the ED would prolong the length of stay in the ED because of
reduced frequency of observation. Second, they did not assess each patient’s ability to metabolize
alcohol, which is thought to be one of the most important factors to evaluate the effectiveness of IVF.
Thus, to investigate the effect of IVF more accurately, it is necessary to perform an analysis using an
index that re�ects the capacity of metabolizing alcohol and to evaluate the effectiveness of IVF therapy
using a more accurate indicator.

Therefore, we conducted a prospective observational study to evaluate the effectiveness of IVF therapy
for acute alcohol intoxication on the length of time from arrival at ED until awakening of patients, and we
conducted an analysis considering a person’s ability to metabolize alcohol with an alternative indicator
that is relatively easy to obtain in the ED. We thought that daily alcohol consumption could be used as the
indicator, based on our past case experience and the medical point of view that daily consumption of
alcohol can lead to the formation of tolerance. Additionally, we evaluated the association between IVF
therapy and the occurrence of events that require more attention from ED staff members, such as
accidental self-removal of cannulated infusion needle or urinary incontinence, which is extremely
concerning for the attending nurses.Loading [MathJax]/jax/output/CommonHTML/jax.js
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Methods

Study Design
This single-center, prospective observational study was conducted in the ED of SDFCH, Tokyo, Japan,
according to the ethical guidelines of the Declaration of Helsinki. This study was approved by the Ethics
Committee of SDFCH (License ID 30 − 010). Written informed consent was obtained from all patients
before participation in the study.

Study Setting
Recruitment of the study patients was conducted from October 1, 2018 to July 31, 2019. SDFCH is
located near Shibuya, one of the most crowded downtown areas in Japan, and it is a 500-bedded
emergency hospital in Tokyo to which approximately 6,000 patients are annually transported.

In Japan, emergency patients are transported to different hospitals according to their severity of
conditions. Emergency medical services (EMSs) judge the severity using patients’ basic information such
as age, medical histories, vital signs, and type of pathology. For example, patients with major
abnormalities in vital signs such as shock or severe hypoxia, or with multiple traumas requiring more
specialized treatment are transferred to critical care centers called tertiary emergency hospitals.
Otherwise, emergency patients are transferred to other emergency hospitals called secondary emergency
hospitals. SDFCH is classi�ed as a secondary emergency hospital.

Patient Selection
Patients eligible for recruitment into this study were those who were transported to SDFCH for acute
alcohol intoxication, were unable to walk by themselves, and were aged 18–69 years old. According to
EMSs, acute alcohol intoxication is usually suspected if the patients are unconscious and have the smell
of alcohol. Acute alcohol intoxication is common in the Shibuya area because of heavy drinking in bars
and restaurants. The exclusion criteria were daily use of any psychotropic or sleep medicine, dementia,
alcohol addiction, liver cirrhosis, any medical history affecting alcohol metabolism, and lack of consent
for participation in this study (Table 1). Alcohol addiction including suspected cases was de�ned as two
and more a�rmative answers in the CAGE questionnaires, which is widely used as a screening and case-
�nding tool (10, 11). The CAGE questionnaires consist of four questions, each of which contains keyword
such as “Cut down”, “Annoyed”, “Guilty”, and “Eye-opener”. Patients with head injury such as brain
contusion or intracranial hemorrhage as observed on head computed tomography (CT) were also
excluded. Moreover, patients who were hospitalized for treatment were excluded.

Loading [MathJax]/jax/output/CommonHTML/jax.js



Page 6/19

Table 1
Criteria for patient eligibility

Inclusion
criteria

Age 18–69 years

Transported to the hospital in an ambulance

Unable to walk

Exclusion
criteria

Head injury causing deterioration in consciousness (e.g., brain contusion,
intracranial hemorrhage)

Daily use of any psychotropic or sleep medicine

Dementia

Alcohol addiction

Liver cirrhosis

Any past medical history affecting alcohol metabolism

Hospitalized for treatment

No consent*

* Including cases in which we did not have enough time to explain this study due to crowding in the
emergency department.

Treatment Protocol for Patients with Acute Alcohol
Intoxication
We predetermined a treatment protocol among ED staff members, which is as follows: All treating
physicians were engaged in emergency medicine. Patients were assigned to treatment either with or
without IVF according to the discretion of the attending physician in the night-time shift as usual.
Although we did not de�ne criteria for the assignment of IVF therapy, doctors with more than 10 years of
experience basically were tend to treat patients assuming that IVF therapy should be administered. On the
other hand, physicians with less than 10 years of experience were tend to avoid IVF therapy unless there
was any condition such that required it, such as hypotension, because they were concerned about
complications such as self-removal of the cannula or urinary incontinence. A 20-gauge cannula was
placed in a large peripheral vein of an upper limb. Subsequently, blood sample testing and blood gas
analysis were performed to evaluate dehydration and differentiate other possible disorders that were
present with impaired consciousness (i.e., hypoglycemia, infectious disease, electrolyte abnormality).
Patients in the IVF group received a 1,000-mL bolus of lactated Ringer’s solution, whereas those in the
non-IVF group underwent only cannulation. In our hospital, lactated Ringer’s solution was often used for
ED patients. The dose of lactated Ringer’s solution in the treatment protocol was determined by the ED
staff members considering the data of previous cases in SDFCH and safety of the protocol.

A head CT scan was performed for patients who did not have full information from the start of drinking
until arrival at the hospital even if no physical examination of head injury was obtained. This is becauseLoading [MathJax]/jax/output/CommonHTML/jax.js
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intracranial injuries such as brain contusion and intracranial hemorrhage could not be ruled out
completely only by physical assessment. CT was performed after physical examination and laboratory
tests. When CT was performed, physicians temporarily administered a sedative drug (5 mg of diazepam)
to the patients if necessary, because of agitation.

After all examinations, each patient was monitored for oxygen saturation, blood pressure, and heart rate.
Glasgow Coma Scale (GCS) score measurements were performed every 30 min by the attending nurses.
When a GCS score of 15 was obtained, nurses examined whether the patient was able to walk without
assistance. After a good result of the walking test, attending physicians judged whether to discharge the
patient; The attending physicians also con�rmed the walking test and whether the patient would be able
to go home alone or together with the escorted adult.

When patients left the observation room, the ED staff members explained the study purpose to the
patients and offered them to participate in this study. Then, additional short interviews for asking daily
consumption of alcohol were conducted at bedside. All the attending staff members were trained in this
protocol for more than 1 month before study initiation. Providing treatment that was not associated with
acute alcohol intoxication depended on the attending physicians.

Outcome
We measured the length of time until awakening as the primary outcome because it would better re�ect
the effect of IVF therapy under the robust patient follow-up protocol in the ED than the length of stay in
the ED, which was de�ned as the primary outcome in the prior studies (8, 9). The length of time until
awakening was de�ned as the period from ED arrival up to the time when the GCS score was 15 and
patients could demonstrate the ability to walk. We also measured the length of stay in the ED and the
occurrence of any event—such as vomiting, incontinence, rants, and violence—that required extra care by
ED staff members as secondary outcomes. The length of stay in the ED was de�ned as the period from
ED arrival to the time they left the observation room.

Variables and Measurements
We collected covariates that would affect the outcomes based on the previous studies and clinical
perspectives (8, 9). All covariates were collected from data recording forms of nurses and emergency
service personnel, which had been made for this study based on the original recording forms used in the
ED. The form of nurses is shown in Supplemental Fig. 1. These forms included questions about age, sex,
vital signs, GCS score at the scene from which patients were transported, initial GCS score in the ED,
�ndings of head CT, whether patients were escorted by an adult who was not intoxicated, availability of
public transportation from the hospital, outcome (i.e., admission, discharge to home, discharge to police),
use of a sedative drug (5 mg of diazepam), occurrence of any event that required extra care from ED staff
members, laboratory test results (i.e., hemoglobin [Hb], pH, base excess, BAC, comorbid trauma, and daily
consumption of alcohol. Daily consumption of alcohol including amount and the type of alcohol was
documented during the interview with the patients and classi�ed into three categories: “seldom,”
“sometimes,” and “almost every day.”Loading [MathJax]/jax/output/CommonHTML/jax.js
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Statistical Analysis
Data were presented as means and standard deviations (SDs), numbers and percentages, or medians
and interquartile ranges (IQRs). Continuous variables with normal distribution were compared using the
chi-square test. Categorical and continuous variables without normal distribution were compared using
the Mann–Whitney U test. The effect of IVF therapy on the length of stay in the ED was assessed in
univariate and multivariate regression analyses, in which we controlled for age, sex, Hb, BAC, and initial
GCS score in the ED, daily consumption of alcohol (almost every day), and the presence of escorted
adults. A multivariate logistic regression model yielding odds ratios (ORs) and 95% con�dence intervals
(CIs) was used to identify the predictors of the occurrence of any event requiring extra care from ED staff.
The model included IVF, age, sex, Hb, BAC, initial GCS score in the ED, and daily consumption of alcohol
(almost every day). We predicted from our hypothesis that the risk factors would be similar to those for
the primary outcome. Subgroup analysis was performed in patients whose daily consumption of alcohol
was classi�ed as “almost every day” because we had hypothesized that, even if some positive effect of
IVF therapy would be obtained, these patients had less effect of IVF therapy than those who had less
daily consumption of alcohol.

All statistical analyses were performed with SPSS, version 27.0 (IBM Corporation, Armonk, NY, USA). A
two-sided signi�cance level of less than 0.05 was used, as were 95% CI. Missing data were not replaced.

Results

Participants
During the study period, a total of 5,257 patients were transported to SDFCH. Of these patients, 267 were
eligible for inclusion into this study, and 201 were included in the �nal analysis (Fig. 1). Of the 201
patients, 109 received IVF and 92 did not. There was no signi�cant difference in baseline characteristics
between the groups (Table 2). Median age was 23 (IQR, 8) years old in IVF group and 23.5 (IQR, 6) in non-
IVF group. All the 109 patients in the IVF group received 1,000-mL lactated Ringer’s solution regardless of
their body weight. In subgroup analysis, 42 patients were included, of whom 28 received IVF and 14 did
not. There was a signi�cant difference in the GCS score at the scene (8 [IQR, 8] in the IVF group vs. 10
[IQR, 8] in the non-IVF group; p = 0.02), systolic blood pressure (102 mmHg [IQR, 17 mmHg] vs. 112 mmHg
[IQR, 17 mmHg]; p = 0.03), and pH (7.35 [IQR, 0.09] vs. 7.33 [IQR, 0.04]) (Supplemental Table S1). There
were 66 eligible patients who did not participate, and 53 were excluded owing to protocol violation
(Fig. 1). Of the 53 patients, 24 received IVF therapy. Protocol violation was deemed when the nurses in the
ED were unable to observe the patients every 30 min owing to crowding in the ED during the night shift.
Crowding in the ED also resulted in patients not providing consent for participation among a few cases. A
sedative drug was used in �ve patients (one in the IVF group and four in the non-IVF group). The number
of times the sedative drug was used was once in the �ve patients, and the time of use was when head CT
was performed. For patients included in the �nal analysis, some variables of laboratory data in a few

Loading [MathJax]/jax/output/CommonHTML/jax.js
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cases were missing. The subgroup was demonstrated in Supplemental Table S1. The IVF group had a
higher GCS score, systolic blood pressure, and larger proportion of patients who underwent head CT.

Loading [MathJax]/jax/output/CommonHTML/jax.js
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Table 2
Comparison of baseline characteristics of patients with acute alcohol intoxication between the groups
Characteristics Non-IVF IVF p*

N 92 109  

Age (years) 23.5 (IQR, 6) 23 (IQR, 8) 0.96

Male sex 60 (65.2%) 68 (62.4%) 0.68

GCS score at the scene† k 10.5 (IQR, 8) 11 (IQR, 5) 0.43

No. of patients who arrived at the ED in the middle of
night‡

47 (51.1%) 70 (64.2%) 0.06

Systolic blood pressure (mmHg) 105 (IQR, 19) 105 (IQR, 18) 0.86

Heart rate (per min) 83 (IQR, 17) 82 (IQR, 19) 0.51

Initial GCS score in the ED 10.5 (IQR, 8) 9 (IQR, 7) 0.67

Blood gas analysis      

pH 7.33 (IQR, 0.07) 7.34 (IQR, 0.06) 0.75

Base excess (mmol/L) −1.75 (IQR,
3.1)

− 2.10 (IQR,
2.8)

0.30

Hb (mg/dL) 14.7 (IQR, 2.1) 14.4 (IQR, 1.7) 0.42

BAC (mg/dL) 267 (IQR, 107) 246 (IQR, 99) 0.15

No. of patients who underwent head CT 26 (28.3%) 31 (28.4%) 0.98

No. of patients who used a sedative drug 1 (1.1%) 4 (3.7%) 0.25

No. of patients who were escorted by an adult§ 55 (61.8%) 74 (69.2%) 0.28

Daily consumption of alcohol      

Seldom 27 (30.7%) 24 (22.9%) 0.16

Sometimes 47 (53.4%) 53 (50.5%)

IVF, intravenous �uid; IQR, interquartile range; GCS, Glasgow Coma Scale; ED, emergency department;
Hb, hemoglobin; BAC, blood alcohol concentration; CT, computed tomography

*Chi-square or Mann–Whitney U test

†Measured by emergency service personnel

‡22:00–23:59 or 00:00–03:59

§Responsible and non-intoxicated adult who could take the patient homeLoading [MathJax]/jax/output/CommonHTML/jax.js
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Characteristics Non-IVF IVF p*

Almost every day 14 (15.9%) 28 (26.7%)

Unknown 4 (4.3%) 4 (3.7%)

IVF, intravenous �uid; IQR, interquartile range; GCS, Glasgow Coma Scale; ED, emergency department;
Hb, hemoglobin; BAC, blood alcohol concentration; CT, computed tomography

*Chi-square or Mann–Whitney U test

†Measured by emergency service personnel

‡22:00–23:59 or 00:00–03:59

§Responsible and non-intoxicated adult who could take the patient home

Length of Time Until Awakening
The median length of time until awakening was 211 min (IQR, 119 min) for the IVF group and 208 min
(IQR, 149 min) for the non-IVF group, with an insigni�cant difference (p = 0.77) (Table 3). Multiple
regression analysis showed no association between IVF and length of time (regression coe�cient, −
9.55; 95% CI, − 36.2 to 17.2), whereas baseline Hb (regression coe�cient, 10.1; 95% CI, 0.38–19.9) and
initial GCS score in the ED (regression coe�cient, − 7.51; 95% CI, − 10.8 to − 4.21) were related to
length of time (Table 4). In subgroup analysis, the median length of time until awakening was 212 min
(IQR, 119 min) for the IVF group and 175 min (IQR, 213 min) for the non-IVF group, with an insigni�cant
difference (p = 0.70) (Table 3).

Loading [MathJax]/jax/output/CommonHTML/jax.js
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Table 3
Comparison of outcomes between the groups in univariate analysis

Outcomes Non-IVF IVF p*

All patients      

N 92 109  

Length of time until awakening† (min) 208 (IQR,
149)

211 (IQR,
119)

0.77

Length of stay in the ED (min) 240 (IQR,
171)

245 (IQR,
118)

0.62

Occurrence of any event that required extra care from ED staff
members‡ (%)

41 (44.6%) 50 (45.9%) 0.85

Patients who drink alcohol almost every day      

N 14 28  

Length of time until awakening† (min) 175 (IQR,
213)

212 (IQR,
119)

0.70

Length of stay in the ED (min) 242 (IQR,
192)

268 (IQR,
148)

0.63

Occurrence of any event that required extra care from ED staff
members (%)

6 (42.9%) 13 (46.4%) 0.83

IVF, intravenous �uid; IQR, interquartile range; ED, emergency department

*Chi-square or Mann–Whitney U test

†De�ned as the time from ED arrival to achieving Glasgow Coma Scale score of 15 and
demonstrating the ability to walk

‡Vomiting, incontinence, rants, and violence

Loading [MathJax]/jax/output/CommonHTML/jax.js
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Table 4
Multiple regression analysis of factors associated with length of time until awakening and length of stay

in the ED
Factors Regression

coe�cients

95% CI p

Length of time until awakening    

IVF -9.55 -36.2 to 17.2 0.48

Age (years) 0.33 -1.11 to 1.76 0.65

Male sex 11.2 -17.0 to 39.5 0.43

Hb (mg/dL) 10.1 0.38 to 19.9 0.042

BAC (mg/dL) -0.18 -0.35 to 0.00 0.052

Initial GCS score in the ED -7.51 -10.8 to -4.21 0.00

Daily consumption of alcohol (almost every day) -12.6 -46.4 to 21.3 0.46

Length of stay in the ED      

IVF -0.31 -32.4 to 31.7 0.98

Age (years) 0.19 -1.53 to 1.90 0.83

Male sex 14.6 -19.5 to 48.7 0.40

Hb (mg/dL) 8.58 -3.23 to 20.4 0.15

BAC (mg/dL) -0.15 -0.37 to 0.06 0.16

Initial GCS score in the ED -6.95 -10.9 to -2.97 0.00

Daily consumption of alcohol (almost every day) 4.69 -35.9 to 45.2 0.82

Presence of an escorted adult* 9.79 -24.0 to 43.6 0.57

ED, emergency department; CI, con�dence interval; IVF, intravenous �uid; Hb, hemoglobin; BAC, blood
alcohol concentration; GCS, Glasgow Coma Scale.

* Responsible and non-intoxicated adult who could take the patient home

Length of Stay in the Emergency Department
The median length of stay in the ED was 245 min (IQR, 118 min) for the IVF group and 240 min (IQR, 171
min) for the non-IVF group, with an insigni�cant difference (p = 0.62) (Table 3). Multiple regression
analysis showed no association between IVF therapy and length of stay in the ED (regression coe�cient,
− 0.31; 95% CI, − 32.4 to 31.7), whereas the initial GCS score in the ED (regression coe�cient, − 6.95; 95%
CI, − 10.9 to − 2.97) was related to the length of stay (Table 4). In subgroup analysis, the median length of
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stay in the ED was 268 min (IQR, 148 min) for the IVF group and 242 min (IQR, 192 min) for the non-IVF
group, with an insigni�cant difference (p = 0.63) (Table 3).

Occurrence of Any Event that Require Extra Care from
Emergency Department Staff Members
The events, especially vomiting, occurred in 44.6% of patients in the IVF group and in 45.9% of patients in
the non-IVF group, with an insigni�cant difference (p = 0.85) (Table 3). In the logistic regression model for
the occurrence of any event, the OR for IVF to non-IVF was 1.19 (95% CI, 0.66 to 2.16) after adjustment for
prede�ned covariates (Table 5). In subgroup analysis, the events occurred in 42.9% of patients in the IVF
group and 46.4% of patients in the non-IVF group, with an insigni�cant difference (p = 0.83) (Table 3).

Table 5
Multiple logistic regression analysis of factors associated with the occurrence of any event that required

extra care from ED staff members.
Factor Odds ratio 95% CI p

IVF 1.19 0.66 to 2.16 0.56

Age (years) 1.00 0.97 to 1.03 0.91

Male sex 1.19 0.63 to 2.24 0.59

Hb (mg/dL) 1.11 0.89 to 1.39 0.36

BAC (mg/dL) 1.01 1.00 to 1.01 0.01

Initial GCS score in the ED 1.01 0.94 to 1.08 0.86

Daily consumption of alcohol (almost every day) 0.94 0.45 to 2.00 0.88

ED, emergency department; CI, con�dence interval; IVF, intravenous �uid; Hb, hemoglobin; BAC, blood
alcohol concentration; GCS, Glasgow Coma Scale

Supplemental Fig. 1. Record form of nurses for this study

IVF, intravenous �uid; GCS, Glasgow Coma Scale

Discussion
This study evaluated the effectiveness of IVF therapy for acute alcohol intoxication on the length of time
until awakening, and we showed that there was no association between IVF and the length of time.
However, Hb and initial GCS score in the ED were signi�cant factors. The initial GCS score in the ED was
determined to be signi�cantly associated with the length of stay in the ED. These results were in
accordance with our hypothesis that IVF therapy would not be effective to accelerate alcohol
metabolization, based on the mechanism of alcohol and previous studies (8, 9). The result suggests that
GCS score is a better indicator re�ecting the effects of alcohol on the central nervous system of the
individual patient and that IVF therapy does not reduce these effects. The result that higher Hb results inLoading [MathJax]/jax/output/CommonHTML/jax.js
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longer length of time until awakening is consistent with the clinical perspective that dehydration would
have a stronger effect of alcohol on the central nervous system although this concept has not been
demonstrated in clinical settings by quantitative measurements.

Our results also showed that the occurrence of any event requiring extra care from the ED staff members
did not differ signi�cantly between groups. Based on the pre-investigation of patients with acute alcohol
intoxication in SDFCH, we expected that IVF would increase the occurrence of the events such as
removing the needle for IVF by themselves. Although no data are available for performing a comparison
with our results, this result suggests that establishing a treatment protocol including observation of
patients would be effective in reducing the events.

A previous randomized controlled trial (RCT) with 144 cases conducted in Australia showed that a bolus
of 20 mL/kg of IVF did not shorten the length of stay in the ED (9). The mean length of stay in the ED was
287 min (SD, 171 min) for the IVF group and 274 min (SD, 131 min) for the non-IVF group, with an
insigni�cant difference (p = 0.89). However, in that trial, patients aged > 50 years or those who
experienced trauma were excluded as per their criteria. The patient criteria in the RCT would have resulted
in less external validity because patients with alcoholic events were likely to experience trauma to some
extent. A single-center, retrospective cohort study demonstrated that IVF prolonged the length of stay in
the ED (8). Though the median length of stay in the ED was 254.5 min (IQR, 125 min) for the IVF group
and 189 min (IQR, 124 min) for the non-IVF group with an insigni�cant difference (p = 0.057), Cox
proportional hazards regression of the association between the length of time and IVF therapy adjusted
for some covariates showed signi�cant differences (hazard ratio, 0.54; 95% CI, 0.35 to 0.84; p = 0.006).
However, this study did not account for some important factors to discriminate against the effectiveness
of IVF, such as total infusion volume, infusion speed, dehydration, and observation protocol (12). These
would largely confound the results.

This study had some strengths. First, the primary outcome was the length of time until awakening. The
length of stay in the ED is affected by various factors such as crowding in the ED; therefore, the length of
time until awakening is a more appropriate outcome to evaluate the effectiveness of IVF therapy. Second,
we devised a treatment protocol in advance, in which attending nurses performed repeated
measurements of the GCS score at shorter intervals. The length of stay in the ED in this study was shorter
than that in the previous two studies (8, 9). The observation protocol with the shorter intervals increased
the accuracy of evaluation of the IVF effect. Third, patients with minor trauma were also included, and
BAC was measured in all cases, which would have better external validity than that in the previous
studies (8, 9). Fourth, in this study, we performed analyses considering patients’ ability to metabolize
alcohol. We considered that at least those who drink alcohol almost every day would have a better
tolerance for alcohol than those who did not. Although daily consumption of alcohol does not exactly
re�ect the metabolic capacity of alcohol, there would be no alternative variable available in clinical
settings.
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This study also had several limitations. First, patients were not randomly assigned to the groups, which
would have resulted in selection bias. However, there was no signi�cant difference in the baseline
characteristics between the groups; therefore, random assignment would have had minor effects on the
results. Second, the insu�ciency of infusion dose may reduce the effect of IVF. Because of the location
of our hospital, various patients, including those from different nationalities, were transported. Therefore,
it was di�cult to obtain enough information about patients in the ED, such as medical history of coronary
diseases. Therefore, in view of safety, the dose of IVF bolus was set at 1,000 mL. Third, although we
considered the capacity of metabolizing alcohol using daily consumption of alcohol, we did not consider
period from intake of alcohol until the measurement of BAC, and accurate both amount and type of
alcohol. These were important factor to investigate the effect of IVF, but it was di�cult to obtain in the ED
because patients often did not remember.

Conclusions
IVF does not in�uence the length of time until awakening in patients with acute alcohol intoxication. Both
treatment and observation protocol appropriate for each hospital would help to reduce the occurrence of
any event that requires extra care from ED staff members. Therefore, routine administration of IVF is
unnecessary in these patients. Further research is needed to investigate the characteristics present in
patients who bene�t from the IVF therapy. The result demonstrated in our study that a signi�cance
difference in Hb and GCS between groups also would give useful tips for the next study.
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Figure 1

Flowchart of the patient selection process ED, emergency department; IVF, intravenous �uid
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