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Nederlandstalige samenvatting

Alcoholgebruik stoornissen komen in de wereld vaak voor en treft 5% van de mensen wereldwijd
(1, 2). Deze masterproef wou kijken hoe zich dat vertaalt naar de dienst intensieve zorg. Dit werd
gedaan door een systematische review en meta-analyse. Alcohol gebruik werd berekend in 28.4%
van de patiénten op de dienst intensieve zorg en deze hadden meer mechanische ventilatie, meer
mortaliteit en een langer verblijf in het ziekenhuis. Een limiterende factor was het gebruik van veel
definities van alcoholgebruik. Concluderend gebruikt 28.4% van de patiénten op de dienst

intensieve zorg alcohol en zij doen het klinisch slechter vergeleken met non-alcohol gebruikers.

1 Abstract

Background and aims: Alcohol use is widely spread in the Western world. Around 5% of the word
population suffers from an alcohol use disorder and is associated with higher morbidity and
mortality (1, 2). In the ICU harmful alcohol use is estimated around 10%-33% and these alcoholics
are known to have worse outcomes (3-6). This systematic review tries to find a clear answer about

prevalence and clinical outcomes in the ICU.

Methods: a systematic review and meta-analysis. Search has been done in Medline, Embase and
Web Of Science from January 1960 until March 2020. Only cohort studies, and matched-case
reports were used. Meta-analyses used Mantel-Haenszel method and random-effects. 1> was
assessed to evaluate heterogeneity. Risk of bias was evaluated using the Cochrane’s Tool to

Assess Risk of Bias in Cohort Studies.

Results: a median prevalence of 26.5% (IQR 20%) and a proportional prevalence of 28.4% (95%
ClI [0.267, 0.346], p< 0.0001) was found for alcohol use in the ICU. The alcohol use group had a
mean age difference of -6.9y ([-10.46,-3.39], p<0.001), a RR male prevalence of 1.23 ([1.11;1.36],
p<0.001), RR pneumonia of 1.21 ([0.88;1.67], p=0.24), a RR mechanical ventilation of 1.53
([1.24;1.87], p<0.0001), mechanical ventilation days mean difference of 5.72d ([-1.21;12.65],
p=0.11), a RR ARDS of 1.10 ([0.99;1.23], p=0.07), an ICU LOS mean difference of -0.35d ([-
13.91,13.22], p=0.96), a hospital LOS mean difference of 1.49d ([0.14;2.85], p=0.03), 30d-mortality
RR of 1.70 (1.49;1.94], p<0.001), a RR ICU mortality of 1.47 ([1.07;2.00], p=0.02), and a hospital
mortality RR 1.13 ([0.97;1.30], p=0.11).

Conclusion: alcohol use is prevalent in 28.4% of the patients in the ICU and they are likely to

perform worse in clinical outcomes compared to their non-drinking counterparts.



2 Background

2.1 ALCOHOL USE IN THE POPULATION

Alcohol use disorder (AUD) is often quoted as one of the most common mental disorders globally
(2, 7). AUD's is defined by the DSM-V as: a problematic pattern of alcohol use leading to clinically
significant impairment or distress, as manifested by specific symptoms, occurring within a 12-month
period and has to have at least 2 out of 11 criteria (8). Estimations are that 8.6% of men and 1.7%
of women were living with AUD all over the world in 2016 (2). In the United States 7.8% of men and
4.2% of women were diagnosed with AUD (9). The prevalence of drinking is higher among men
than women (10). In Europe the prevalence of alcohol dependence is estimated around 8.7% in
the primary care setting (11). AUD's are more prevalent in middle income and high income
countries (2). In these developed countries the alcohol use is more widespread accepted, more

accessible and sometimes even promoted (1, 2).

Alongside the use of AUD for one type of Alcohol-Related Disorders, the DSM-V has four more
definitions for problematic alcohol intake or the consequences thereof. A first one is ‘alcohol
intoxication’ and is characterized by behavioral or psychological changes that occur after drinking
alcohol. A second one is ‘alcohol withdrawal’. This occurs after a period of cessation or reduction
in alcohol use. The third one is ‘other alcohol-induced disorders’ and this spans a wide array of
disorders of organs which are affected by alcohol. Lastly there is ‘unspecified alcohol-related
Disorder’ and refers to all the manifestations of alcohol use that cannot be categorized under the
previous classifications (8).

Beside the DSM-V, the ICD-11 has its own parallel system for diagnosing its 8 different types of
alcohol use. The first definition is ‘episode of harmful use of alcohol’ and should be interpreted as
a single episode of alcohol use that could lead to damage of the patient or his or her surroundings.
The second definition is ‘harmful pattern of use of alcohol’. This is categorized as the use of alcohol
that can cause damage to a patient or the people surrounding the patient. The third category is
‘alcohol dependence’ and is defined as a disorder of regulation through continued intake of alcohol.
The fourth category is ‘alcohol Intoxication” and is defined by the condition of the patient after taking
alcohol and consists of primarily neurological symptoms. The fifth category is ‘alcohol withdrawal’
and is described as a cluster of symptoms that happen after de cessation of alcohol. The seventh
definition associated with alcohol use is ‘alcohol-induced delirium’ and is defined as a change in
mental awareness after or during the intake of alcohol. The eighth definition is ‘alcohol-induced

psychotic disorder’ and consists of mostly psychotic-like changes in the perception of the patient



that occur during or after the intake of alcohol. The last category is ‘other alcohol-induced disorders’

and consists out of dementia or amnesia caused by the intake of alcohol (12).

2.2 BURDEN OF DISEASE

AUD's are associated with a higher mortality and a vast burden of disease due to medical
consequences (2). Connor et al. suggests that up to 60 types of illnesses can be attributed to
alcohol (1). The WHO Global status report on alcohol and health from 2018 estimates there are 3
million deaths related to alcohol: this provokes 5.3% of all deaths worldwide (13).

Furthermore the same report of WHO suggests that 5.1% of the global burden of disease and injury
is correlated to alcohol intake (13). Another study suggests that 4% of the global burden of disease
is alcohol related (2). In addition, people who suffer from alcoholism, also suffer in addition often
from at least one additional psychological iliness (1). In summary, alcohol use causes health

impairment.

2.3 SCREENING AND DETECTION

Screening and detection of people with problematic alcohol use is not as easy as it sounds. There
are tools available for alcohol screening but only 5.9% of people who are possibly at risk for
problematic drinking are screened (2). Another study performed in 2011 puts forward a higher
number: 1 out of 6 adults who acknowledged binge drinking were asked by their physician about
their drinking habits (9). The tools for screening exist firstly out of the AUDIT-T or AUDIT-C
questionnaires (Appendix A). The latter test consists out of the first three questions of the AUDIT-
T test. After being interviewed, the patient receives a score out of 40 for the AUDIT-T and a score
out of 12 for AUDIT-C. The higher the score, the higher the risk the patient has of being an at-risk
drinker. The sensitivity and specificity is nearly equal for both tests: being around 70%-90% (4).
The best sensitivity and specificity of these test is attained when the cut-off value is chosen at
greater or equal to four, or if it is chosen at greater or equal to five (9). A second type of
guestionnaire is the SMAST questionnaire (Short Michigan alcohol Screenings test). The full
questionnaire is linked in Appendix A.

A third way to screen your patient is by asking the patient about his drinking habits (9). In the
primary health care only 30.3% to 39.9% of patients with an AUD were recognized as having an
AUD (2). An earlier review claims that only 50% of people with AUD could be diagnosed if their
physician solely relies on his clinical skills (1). But that can only be done if the patient is honest
about his drinking pattern or if he understand he has an alcohol problem (4). Hence there are a lot

of people who could be helped, but are not.



2.4 TREATMENT

Consequently AUD's are extremely undertreated in the primary care. A study suggests that globally
only 21.9% of patients known with AUD were treated for their alcohol problems (2). A study
performed by the Substance Abuse and Mental Health Services Administration (SAMHSA)
concludes that only 8.3% of the 15.8 million adults who needed alcohol treatment got their
treatment (9). In Europe only one out of four people with alcohol dependence received medical
help by their GP for their alcohol dependence (11). An European study performed in 2015 claims
that people who undergo treatment suffer more from old age, liver disease, anxiety disorders, and

severe mental distress (11). On top of this, the label alcoholic still has a stigma attached (2).

There are different treatments for AUD's in the outpatient primary care, but there is no overall best
method.

Presently the best treatment for AUD's exist out of cognitive behavioral therapy and primarily twelve
step groups. Patients who undergo these therapies are more abstinent after one year than their
control group taken from the general population (9, 14).

The medical treatment approved by the FDA and the EMA for AUD's exist at present out of
acamprosate, disulfiram and oral naltrexone (15). The effect of Disulfiram has only been showed
proven effective in open label studies. In randomized controlled trials (RCT's) Disulfiram had no
statistical significant better outcomes than placebo. Acamprosate has been shown in meta-
analyses to reduce the risk of restarting to drink in abstinent patients, but it did not help people who
were actively binge drinking. Naltrexone's results were statistical significant in RCT's, but the

clinical results were marginally better (10).

2.5 PHYSIOLOGY OF ETHANOL

2.5.1 Metabolization of ethanol

Alcohol is absorbed through passive diffusion for roughly 20% through the stomach wall and for
80% in the small intestine. This absorption is influenced by a number of factors. Alcohol is affected
by hepatic first-pass metabolism. This effect is greater if the amount of ingested alcohol is smaller.
Ethanol distribution follows two-compartment kinetics. The distribution is also mostly affected by
the total body weight (16).

The biggest portion of metabolization of alcohol takes place in the hepatocytes and is done by the

enzyme acetyl dehydrogenase (ADH) and the CYP2E1l apolipoproteine. 1% of alcohol is



conjugated with glucuronic acid and is excreted by the urine. 2 to 5% is excreted unchanged

through the lungs, urine and sweat (16).

The first step in the primary metabolization of alcohol is reversible and is done by ADH with NAD+
(nicotinamide adenine dinucleotide) as its coenzyme (16). ADH is also located in the gastric
mucosa. In men, more ADH is found in the gastric wall in comparison to women. This could be a
reason why women are more vulnerable to alcohol (17). This step is done in the cytosol of the
hepatocyte and gives acetaldehyde as product. The next step is nonreversible and exist to form
acetate by oxidizing acetaldehyde through an ADH located in the mitochondria with NAD+ as
coenzyme. The change of NADP to NAD+ causes metabolic discomfort after ingesting alcohol. The
final step exist out of oxidizing acetate in the Krebs cycle with carbon dioxide and water as final
products (16).

Ethanol is eliminated using zero-order kinetics. This means the enzyme activity of the liver is
saturable, even when you up the alcohol intake. The rate-limiting step is the reoxidation of NADH+
to NAD+. The CYP2EL apolipoproteine is induced in heavy drinkers and enhances their elimination

of ethanol out of the bloodstream. Ethanol metabolism is also enhanced by eating (16).

2.5.2 Pathophysiology of ethanol

The physiology of alcohol use has been widely researched. Ethanol has a wide array of effects on
the human body. It affects the brain, lungs, heart, liver, kidneys, pancreas, muscles and the eyes
(3). Alcohol upregulates the N-methyl-D-aspartate (NMDA) receptor and downregulates the
gamma-Aminobutyric acid A (GABA-A) receptor. This causes an excitability of the nervous system.
Withdrawal is the manifestation when these mechanisms are reverted. Alcohol stimulates the
transmission of dopamine’s, endogen opioids, and endogen cannabinoids (2, 3). Alcohol gives a
rewarding effect which is caused by the release of dopamine in the mesolimbic system. The
mesolimbic system affects the areas of the brain which are responsible for the regulation of

cognitive control (9).

Alcohol use also causes a shift in the balance of electrolytes and can cause alcoholic ketoacidosis.
The ketoacidosis is caused by keto-acids, lactic acids, and acetatic acids and is found in 25% of
the alcoholic population. When these keto-acids come in contact with bicarbonate in the
extracellular space, this reaction generates carbon dioxide and water. This decrease in bicarbonate
causes an increase of the anion gap (18). Hypophosphatemia can occur in 50% of patients in the

first days after their hospitalization (18).



2.5.3 Genetic research

There has also been genetic research done into the cause of AUD's. Most twin studies suggest
50% of AUD's were heritable (2). There exist polymorphism for the enzyme ADH which is
responsible for the metabolism of ethanol. This enzyme is a pentamer and for each of these

subunits there has been ethnic polymorphisms described (16).

2.6 DESCRIPTION OF THE CONDITION

A meta-analyses from the United Kingdom suggests that one out of five in-hospital patients are
using alcohol harmfully and that one out of ten is alcohol-dependent (5). In the ICU, patients with
alcohol problems are even more commonly seen, but different studies give different prevalence for
people with alcohol use admitted to the ICU. These numbers range from 10% to 25% of patients
admitted to the ICU with an alcohol-related problem; some data suggest even as high as 40% of
ICU admissions are alcohol related. In contrast to this a study reported that only 25% of these
patients get recognized in the ICU as having an alcohol-related problem (4). Compared to the
primary care or general population this is a higher prevalence. There are several scales available
for assessment of alcohol use or the onset of delirium (CAGE, AUDIT, AUDIT-C, FAST, SMAST or
CAM-ICU: Appendix A), but often these are not used because of practical issues (3, 4).

2.6.1 Clinical outcomes of patients with alcohol use in the ICU

Patients who have been identified with a background of an alcohol-related problem, have in the
ICU a higher mortality, more withdrawal syndromes, prolonged length of stay and this for both the
ICU and in-hospital length of stay (3). As for clinical outcomes, these patients do worse in
comparison to their counter group who do not use alcohol. Alcoholic patients have more risk at

developing, sepsis, ARDS, need for ventilation, and pneumonia (4).

So all in all, these patients are worse off when it comes to burden of disease, medical treatment
and clinical outcomes, nonetheless alcohol use is a very common problem in patients in a hospital
setting and ICU setting (19).

2.6.2 Treatment of patients with alcohol use in the ICU

The first things to do when treating a patient with alcohol withdrawal is to see whether the patient
has enough fluids and if electrolytes are in the physiologic range (19). Up next the physician has
to regulate B12 deficiency. Vitamin B12 deficiency can cause Wernicke encephalopathy and
anemia. Gastro-intestinal complications are common and dangerous and more specifically

gastrointestinal hemorrhage or pancreatitis. Liver dysfunction and cardiomyopathy are diseases



which may not be lost out of sight in the overall treatment (19). Benzodiazepines have been the
go-to drug for treating and preventing AWS, DT and seizures since 1969 (19). Phenobarbital can
be used if the patient suffers from benzodiazepines resistant AWS. Propofol can be given if patients
do not respond to high dose benzodiazepines. Dexmedetomidine is approved to be given as an
sedative in the ICU. For the use of Baclofen, Ketamine, Carbamazepine and Valproic Acid, or
Enteral Ethanol is not enough evidence gathered that could justify their use in the ICU.
Antipsychotics are given as an adjuvant therapy for they diminish the symptoms of hallucinating
(29).

2.7 HOW THE INTERVENTION MIGHT WORK
Ethanol has a wide array of effects on the human body. It affects different organs and systems:
brain, lungs, heart, liver, kidneys, pancreas, muscles and the eyes (3). Therefore the hypothesis

would expect that alcoholic patients suffer more harm.

The hypothesis is that the alcohol population will have worse clinical outcomes. This study also
puts forward that it will affect more men than women and alcohol use would be more prevalent
among older patients. The prevalence will estimated around 20-30%. ARDS, pneumonia and
sepsis could be more prevalent among alcoholic patients. Ventilation days are hypothesized to be
higher and mechanical ventilation to be more prevalent among alcoholics. If the mechanical
ventilation days are hypothesized to be longer, the length of stay in the ICU and hospital will be
also be prolonged. The alcoholic trauma population could consist of a younger male compared to
the older alcoholic male population that is hypothesized to be more prevalent among the medical
ICU.

2.8 WHY IT IS IMPORTANT TO DO THIS REVIEW
In the past there have been attempts done to get a grip on the epidemiology of patients with alcohol
use on the intensive care unit, but this has not been done in a complete and thoroughly systematic

review or meta-analysis. This systematic review and meta-analysis tries to fill this void.

2.9 OBJECTIVES

The main objective of this systematic review is to assess the epidemiology of patients with alcohol
abuse admitted to the ICU. This will be done by looking at the age of these patients, gender
differences, and geographic comparison. In this way ICU-personnel gains data on alcohol use. This

could give doctors and nurses more insight into which patients use alcohol and what to expect from



them when it comes to clinical outcomes. This study will incorporate both patients admitted with
chronic and acute alcohol intoxication and will try to give an epidemiologic insight into the full aspect
of alcohol use in the intensive care. This study will make a distinction between patients with alcohol
use admitted to the medical ICU, the cardiac ICU, the burn unit, the trauma ICU, the surgical ICU
and a mixed ICU setting. The aim of this study is to make specific meta-analyses for each of these

subgroups of patients.

The secondary outcomes exists out of mortality (30-day and one year) and the length of stay of
these patients, both in ICU and in the hospital. Whether these patients need assisted ventilation
and for how long. To see whether these patients have an alternate pattern of developing delirium
in comparison to patients admitted to the ICU without alcohol use. Whether these patients develop
more ARDS. And as a last objective this study looks into whether these patients develop more
infections (sepsis and pneumonia) and which type of pathogens infect them ccompared to patients

without ethanol abuse.

2.9.1 Prevalence

The prevalence of alcohol abuse in the ICU will be evaluated and this for the burn unit, the cardiac
care unit, the medical ICU, chirurgic ICU, trauma ICU and a mixed ICU setting. The next step is to
map it out for geographic locations. This study will make use of the countries and a color code will
make a distinction between the different prevalence’s based on lower than 15%, 15-30% or higher
than 30%.

2.9.2 Difference in alcohol use for sex and age
Earlier research shows that alcohol use is more prevalent among men, but there is no clear data if

this is also true for the ICU (2). Meta-analysis will be performed if data is available.

2.9.3 Alcoholic pancreatitis

There has been a link found between alcohol and acute pancreatitis in a meta-analysis when the
intake is more than 4 drinks a week (20). There is already evidence for a link between alcohol and
chronic and acute pancreatitis. Pancreatitis is still a dangerous illness for it has a high mortality
rate. (21). This study reports on the prevalence of alcoholic pancreatitis in an alcoholic ICU

population. Meta-analysis will be performed if data is available.

2.9.4 Liver cirrhosis
Around 20% of chronic alcoholics develop liver cirrhosis (22). A meta-analysis done in 2010 found

that the mortality was higher than morbidity for patients with alcohol use and liver cirrhosis. The



relative risk of mortality was 14.7 for women and 7 for men (23). This shows that liver cirrhosis
could cause relative high mortality among alcoholics. This systematic review wants to map out the

prevalence of liver cirrhosis. Meta-analysis will be performed if data is available.

2.9.5 Alcohol withdrawal delirium

Alcohol withdrawal syndrome is a combination of symptoms that occur one to three days after the
cessation of chronic alcohol intake and can present itself as a hypoactive or an hyperactive state
(24). The most common symptoms are seizures, hallucinations, sweating, tachycardia,
hypertension and delirium tremens. Delirium tremens has a mortality that ranges between one to

five percent (24). This study examines the prevalence.

2.9.6 Sepsis

In experimental study’s there are arguments found to believe that alcohol causes a suppression of
the immune systems which could lead to a higher mortality in people with alcohol abuse (25). The
ICU mortality for patients with sepsis is 25%. In contrast to patients without sepsis, the mortality is
16% as shown in the ICON study (26). The clinical relevant scale to objectify sepsis is the SOFA-
score. This systematic review reports on the prevalence of sepsis.

2.9.7 Pneumonia

Pneumonia is still a major cause for death and morbidity. Furthermore it is often a reason for
patients to be admitted to the ICU. In alcoholics pneumonia could be more prevalent on account of
impaired upper airway reflexes (27). Other explanations could be that the immune system of the
host is altered or that the patient is colonized by more virulent pathogens (4). The prevalence of
pneumonia in patients with alcohol use in the ICU will be assessed. Meta-analysis will be performed

if data is available.

2.9.8 ARDS

Acute respiratory distress syndrome (ARDS) is commonly occurring complication in ICU patients.
It makes up to 10% of all ICU admissions and is diagnosed in more than 20% of patients requiring
mechanical ventilation. On top of this has ARDS a high mortality rate: between 35 to 40% (28). A
meta-analysis done by Simou et al. shows that there is a correlation between alcohol intake and
the risk of developing ARDS. The study found a 1.89 OR increase of ARDS in people who have a
high alcohol intake (29). One articles claim that patients who were known with a history of alcohol
use were twice as likely to developed ARDS in comparison to people who did not have alcohol use
in their history (3). This systematic review tries to map out the prevalence of ARDS and alcohol use

in the ICU. Meta-analysis will be performed if data is available.



2.9.9 Mechanical Ventilation
Mechanical ventilation is common in the ICU. The purpose of this study is to see whether people
with alcohol use are more often and prolonged mechanical ventilated. Meta-analysis will be

performed if data is available.

2.9.10 ICU length of stay and Hospital length of stay
The length of stay in the ICU and in the hospital are correlated with the gravity of the illness and
the resource utilization. This review investigates the ICU LOS and hospital LOS of patients with

alcohol use. Meta-analysis will be performed if data is available.

2.9.11 Mortality

Patients admitted to the ICU have a high mortality. This review wants to investigate whether the
patients with alcohol abuse have a higher mortality in comparison to the ICU population which does
not suffer from alcohol abuse through meta-analysis. This review will differentiate the 30-day
mortality, one year mortality, ICU mortality and hospital mortality. Meta-analysis will be performed

if data is available.

3 Methods

The research question has been formulated using the PICO-technique. The population is the adult
(>15y) alcoholic ICU population. The intervention could not be defined as an intervention for this
review is an review of studies. The control group is defined as the adult non-alcoholic ICU patients.
For outcomes are mortality, infections, LOS, mechanical ventilation and epidemiology chosen. A

full description of the outcomes is given in the objectives section above.

3.1 CRITERIA FOR CONSIDERING STUDIES FOR THIS REVIEW

3.1.1 Types of studies

This systematic review incorporated all cohort and case-control study designs. Retrospective as
well as prospective cohort study designs were accepted. The option for inclusion of case-controls
studies stems from the knowledge that case-controlled studies in epidemiologic research delivers
the same results, with the only downside being they have less power (30). No narrative reviews or
systematic reviews have been incorporated. The article had to be a full article and had to be fully
accessible to be included, this means that no (reference) abstracts will be included. The cohort

studies were supposed to have an intervention group that has been exposed to alcohol, be it
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acutely or chronic. Studies that incorporated a control arm were seen as necessary for the use in

the meta-analysis. Articles in English, Dutch, German and French were accepted.

3.1.2 Types of participants

The study population existed out of people admitted to the intensive care with and without ethanol
use. Both male and female adult patients are included in the systematic review. Children till the age
of fifteen are excluded, for the scope of the study is aimed at the adult population. The
counterargument for not putting the bar at the legal drinking-age of 18 or 21 is that 15 years is often
the cut-off value for transferring these patients from pediatric care to adult care (the physiology of
a 15 year old often resembles more the physiology of an adult instead the physiology of a child).

Most studies included a population which was 18 years or older, except for most trauma studies.

3.1.3 Types of Interventions

The intervention was aimed at people with ethanol use admitted to the intensive care unit. No
distinction was made between a chronic alcohol abuse or a onetime intoxication due to binge-
drinking e.g. both types of patients and the spectrum of alcohol presentation in between were
accepted. This review did not incorporate studies that made no distinction between alcohol and
illicit drugs or other addictive substances. This review accepted studies where the definition of
alcohol is defined by the BAC, AUDIT, CAGE, SMAST, DSM-IV or DSM-5 definitions, ICD-10 or
ICD-11 definitions, liver cirrhosis, alcoholic pancreatitis, AWS or AWD, or studies where the

physician has performed the anamnesis in search of alcohol use.

3.2 SEARCH METHODS FOR IDENTIFICATION OF STUDIES

PubMed, Embase and Web of Science have been used to search databases. For each database
was its own search strategy constructed. The first search was performed on November 7, 2019
and the last search was performed on March 15, 2020. There was no time limit used. This means
all articles between January first of 1960 and the fifteenth of March 2020 were available for

acceptance.

3.3 ELECTRONIC SEARCHES

3.3.1 PubMed
For searching MEDLINE there has been made use of Mesh-Terms. On top of this there was also

searched in [TIAB]. The full MEDLINE search is referred in Appendix B.
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3.3.2 Embase
Emtree-terms were used for searching Embase. There has been made use of ti,ab, exp and m;j.

The full Embase search is referred to in Appendix B.

3.3.3 Web of Science

The search in Web of science was done through TS. The full Web of Science search is given in

Appendix B.

3.3.4 Searching other resources
The reference list of reviews or articles about the subject were scanned for eligible articles which
could not be located through the search (3, 4, 31).

3.4 DATA COLLECTION AND ANALYSIS

3.4.1 Selection of studies

5,637 articles were located by using the search strategy.

The selection process and search in Medline, Embase and Web of Science has been done by one
researcher. A first selection of the articles has been done based on relevance to the topic and
eligibility criteria by scanning the title and abstract. The articles were inspected closer by scanning

for relevance to ICU and alcohol use.

This delivered 427 articles in total. The next step was to remove the duplicates by using built-in
software in Endnote™. Some duplicates who were not recognized by Endnote™ as being

duplicates, were removed by hand. A total of 127 duplicates have been removed.

The studies which were accepted after scanning the title and abstract (n=300) were downloaded
into Endnote™. There was a map made “all articles” in Endnote™. In the next step these articles
were categorized in groups in Endnote: BICU (Burn ICU), MICU (Medical ICU), SICU (Surgical
ICU), CICU (Cardiac Intensive Care unit), TICU (Traumatic intensive Care Unit), Mixed ICU, and
“exclusion articles”. The group “exclusion articles” were further divided into groups: “only abstract”,

LTS LT LT LT

“no access to article”, “comment article”, “non-ICU population”, “no relevant data”, “no alcoholic
population”, “other drugs”, “proceedings paper”, “review”, “pediatric population”, and “non-inclusion
language”. The groups BICU, MICU, CCU, TICU and epidemiology were added in Endnote to a
group set named “definitive articles”. These articles were submitted into a Excel™ file. These
articles were marked in the Excel™ file and were discussed in consultation with Prof. Dr. E. Hoste

to see whether these articles could be included.
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3.4.2 Data extraction and management

All data extraction has been performed by one researcher. The data extraction has been done by
copying the data into an Excel™ sheet. The title, first author, year of publication, method of
analyzing alcohol status, study design, how many patients the study included (and how many
elements the arms of the study contained), location of study, what the subject of the study was,

and quantitative data was entered.

For the alcohol and control arms of the study the different outcomes were extracted: the age (mean,
SD), the sex distribution (n or %), APACHE Il or APACHE Illl (mean, SD), SAPS (mean, SD),
hospital LOS (mean, SD), ICU LOS (mean, SD), ICU mortality (n or %), Hospital mortality (n or %),
1-year mortality (n or %), 30d-mortality (n or %), 90d-mortality (n or %), mechanical ventilation (n
or %), mechanical ventilation days (mean, SD), pneumonia (n or %), sepsis (n or %), ARDS (n or
%), acute pancreatitis (n, % or qualitative data), ARLD (n, % or qualitative data), delirium (n or %),
AWS (n or %). For the burn unit was the TBSA (%), full thickness (%) and inhalation injury (n or %)
extracted.

Sometimes for the LOS the data was given in hours. If this was the case, the hours were
recalculated to days for the meta-analysis (e.g. LOS= 46h was entered as LOS= 1.92 days). The
same was done for the prevalence. If only the absolute numbers were given (n), there was
sometimes a need to recalculate to percentages (%) or vice versa. If the data was not given in the
right unit, the available data were incorporated in a Excel™ document. For example: if only the
range or IQR was given instead of the SD, this range or IQR was noted down. For the Surgical ICU
was additionally the ASA and ISS extracted and for the Burn Unit the TBSA% if it was available in

the article.

3.4.3 Assessment of risk of bias in included studies
The risk of bias has been evaluated by using Cochrane’s Tool to Assess Risk of Bias in Cohort
Studies. The full list of question has been given in Appendix D. These questions were answered

by using a code: “++” (very low risk of bias) and “- -“ (very high risk of bias).

3.4.4 Measures of treatment effect
This review made use of risk ratio (RR) and mean difference (MD) in its meta-analysis to analyze

the clinical outcomes. Meta-analysis will be accompanied by an 95% CI.
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If the intervention arms of the studies existed out of more than 2 arms (e.g a control arm, an at-risk
arm, and an alcohol dependency arm), the meta-analysis always compared the control and the

most heavy alcohol users.

3.4.5 Dealing with missing data

If studies could not be located, the principal author was contacted through email. 1 author was
successfully contacted out of 14 studies (32). 10 authors’ email address could not be located (33-
43). 3 out of 4 authors whose e-mail could be retrieved (32, 44, 45), could not be contacted for their
email address was invalid or not any longer in use. If the first email was not responded to, a second
reminder email was sent 14 days later. The first email was sent on April 14, 2020. A reminder email

was sent on April 28, 2020. This did deliver one extra article eligible for assessment (32).

3.4.6 Assessment of heterogeneity
Heterogeneity of the meta-analysis’s were evaluated by using the 1%, Forest plots were used to

visualize the heterogeneity between articles. The heterogeneity will be classified as:

% heterogeneity | Qualitative explanation

0% - 25% Heterogeneity is probably unimportant
25% - 50% Low heterogeneity

50% - 75% Mild heterogeneity

75% - 100% High heterogeneity

Table 1 Heterogeneity index.

3.4.7 Assessment of reporting biases

ClinicalTrials.gov was assessed to retrieve any non-reported studies and their unreported data.

3.4.8 Data synthesis

Meta-analysis were used for combining data across studies. They used the Mantel-Haenszel
method and random effects. If the heterogeneity was lower than 25%, the meta-analysis used fixed
effects, above that a random effects analysis was reported. The built-in feature in RevMan 5 was
used to perform the meta-analyses. Excel was used to build bar charts and boxplots. The software
of OpenMeta-Analyst was used to calculate the meta-analysis of proportions, for this function was

not integrated in RevMan. The same methodology will was used as in RevMan.

The world map for displaying world prevalence has been copyright free retrieved from your-vector-

maps.com.

Excel has been used to calculate the bar charts and boxplots.
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3.4.9 Subgroup analysis and investigation of heterogeneity
Subgroup analysis will be performed using the Burn Unit, MICU, SICU, TICU and a mixed ICU
setting. Heterogeneity will be evaluated through the I2.

4 Results

A total of 100 articles were included in this review after applying inclusion and exclusion criteria

(fig. 1).

A total of 188 articles were extracted out of MEDLINE. Embase delivered 93 articles and Web Of

Science delivered 140 articles. On top of this another 7 articles were added through snowballing.

(n=420)
(n=7)

Recaords identified through database searching. Additional articles identified
through reference lists.

!

Articles assessed far eligibility

(n=427)

Records after duplicates
remaoved

(n=300)

Studies included
in qualitatieve

synthesis (n=100)

45 studies
included in
quantitative
synthesis
(meta-analysis)

Figure 1. PRISMA Flowchart of articles.

4_[Duplicates removed. n=127

Reason for exclusion:

Article:

- Only abstract available or article was naot a full article: n=41
- Article not accesible: n=14

- Review article or comment: n=4

- Proceedings paper: n=4

- Language aof article not included in criteria: n=5

Data

- No epidemiological data or data about clinical outcomes: n=5

- Article made no destinction between alcohol ar ather drugs: n=24
Population:

- Non-alcohol population: n=36

- Nan-ICU population: n=57

- Age of study population not a part of the criteria: n=10

Tatal of studies excluded: n=200
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4.1 STUDIES INCLUDED
For the full list of included studies with their characteristics this study refers to Appendix C.

120
100
80
60
: B
23 — — || -
Cardiac Medical Surgical Trauma Mixed Intensive
Intensive Care = Intensive Care | Intensive Care Burn Unit Intensive Care . Total
. . . . Care Unit
Unit Unit Unit Unit
Hn 1 8 8 13 23 47 100

Table 2. Included articles per ICU setting.

4.2 RISK OF BIAS IN INCLUDED STUDIES

For the full list of risk of bias we refer to Appendix E.

Were co-interventions similar between groups?

Was the follow up of cohorts adequate?

Can we be confident in the assessment of outcome?

Can we be confident in the assessment of the
presence or absence of prognostic factors?

Did the study match exposed and unexposed for all
variables that are associated with the outcome of
interest or did the statistical analysis adjust for...

Can we be confident that the outcome of interest
was not present at start of study?

Can we be confident in the assessment of exposure?

Was selection of exposed and non-exposed cohorts
drawn from the same population?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

H Low risk Risk unsure ® Low risk

Table 3. Risk of bias table (n=100) using Cochrane’s Tool to Assess Risk of Bias in Cohort Studies.



4.3 SYSTEMATIC REVIEW

4.3.1 Overall prevalence

The full list of descriptive statistics is given in Appendix G.
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Boxplot 1. Boxplot of prevalence per ICU type and total. Median, 1st quartile, 3" quartile, minimum, and

maximum are displayed in percentage.

4.3.2 Burn Unit

Study Year | Country | Study design N M/F Alcohol definition

Jones, et al. 1991 | USA Retrospective 87 - BAC=100mg/dl

Haum et al. 1995 | Germany | Retrospective/Prospective | 225 | 79/21 BAC>10 mg/di

McGill et al. 1995 | USA Retrospective 290 | 81/19 Toxicological
screen

Silver et al. 2008 | USA Matched-case control 48 88/22 BAC>30 mg/100 ml

Griffin al. 2009 | USA Retrospective 614 | 75/25 BAC: 0, <100mg,
>100mg)

Holmes et al. 2010 | UK Retrospective 1293 | - Anamnesis

Moore et al. 2010 | Australia | Retrospective 12 - BAC >0 mg/dI

Davis et al. 2012 | USA Prospective 53 62/38 BAC: 0, <80mg,
>80mg

Sveen et al. 2015 | Sweden | Prospective 63 92/8 AUDIT-T

Daffue et al. 2018 | South- Prospective 49 - Anamnesis

Africa
Palmu et al. 2018 | Finland Prospective 107 | 70/30 SCID, AUDIT
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Klifto et al. 2019 | USA Retrospective 115 | - BAC>30mg/dI

Laughon etal. | 2019 | USA Retrospective 7202 | - BAC>0 mg/dI

Table 4. Overall study characteristics. Male to female ratio is in %.

4.3.2.1 Prevalence
The alcohol prevalence starts at 4.2% and rises up to 52.4%. Median is 0.270 with an IQR of 0.174

(Bar chart, boxplot and world map 1).
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Haum, A et al. 1995, Germany

Sveen et al. 2015, Sweden.
Davis et al. 2012, USA.

Silver et al. 2008, USA. Kiifto, K. et al. 2019, USA.

McGill, V. et al. 1995, USA. Palmu et al. 2018, Finland.

Jones. J.D.etal 1991, USA.

fj Legend: Prevalence

<15% 15-30% >30%

Griffin, R. et al. 2009, USA.

Holmes et al. 2010, UK.

- Daffue, B. et al. 2018, South-Africa.
r Moore et al. 2010, Australia.

Laughon et al. 2019, USA.

Bar chart, boxplot and world map 1. Alcohol prevalence in the Burn Unit (46-58).

18



4.3.2.2 Gender and age

Gender distribution in the Burn Unit
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Bar chart 1. Gender distribution of the alcoholic group (47, 49, 50, 53, 54, 56, 59).
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Bar chart and boxplot 1. Mean age in years of the alcohol groups in the BICU. On the right is the boxplot
displayed (48, 49, 52, 53, 57, 58).

4.3.2.3 Pneumonia

A high blood alcohol has a higher risk pneumonia (RR for pneumonia: 2.06, 95% CI 1.04-4.09),
but a low to moderate BAC has a protective effect for line-infections (moderate BAC: RR 0.53, 95%
Cl 0.07-4.11. High BAC: RR 0.85, 95% CI 0.19-3.82) (49). Alcoholics had a significantly longer
need for intravenous antibiotics (22 £ 23 vs 11 + 16, p=0.05) (56). People with alcohol use are more
prone to candidemia (OR: 14.22 (Cl 95% 2.5-8.1, p=0.03) (46). Davis et al. did not found any

differences in pneumonia rates between binge-drinkers and non-drinkers (53).

4.3.2.4 Mechanical ventilation
The Matched-control cohort of Silver et al. reported a significant higher amount of ventilator days

for BAC positive patients (4.23 days vs 14.85 days, p<0.05) (57). Similar outcomes are found in
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moderate and high BAC positive group (6.2 days and 4.8 days vs. 2.1 days) (49). The study
performed by Kilifto et al. found an OR for intubation 1.6 (95 CI 0.6-4.2) for patients with alcohol
use (50).

4.3.2.5 ICU LOS and Hospital LOS
A longer ICU LOS and hospital LOS was found for both acutely intoxicated patients and chronic
alcoholics (55-57). In contrast to this, Davis et al. did not found any differences In LOS between

binge-drinkers and non-drinkers in both the ICU and the hospital (53).

4.3.2.6 Mortality

A higher mortality is prevalent among acutely intoxicated alcoholic (46% vs 13%) (56). There was
a significantly higher mortality of chronic alcoholics compared to non-alcoholics (55). A matched-
control cohort found a higher mortality among BAC positive patients (n=8 vs n=4) (50).

4.3.3 Cardiac Intensive Care Unit

The study done by Azarasa et al. found in Iran that 49/600 (8.1%) patients were using alcohol.
Alcohol abuse was found in 47/49 patients and dependence was found in 4/49 patients. They did
not found any differences for clinical outcomes between their alcoholic group or the control group
(60).

4.3.4 Medical ICU

Study Year Country Study design | n M/F Alcohol definition
Marik et al. 1996 USA Prospective 200 - Anamnesis
Lankisch et al. 1999 Germany | Prospective 208 - Alcoholic pancreatitis
Moss et al. 2003 USA Prospective 220 59/42 | SMAST

de Wit et al. 2007 USA Retrospective | 785 602 55/45 | ICD-9

Touray et al. 2014 USA Retrospective | 266 59/41 | Anamnesis

Chen et al. 2015 Taiwan Retrospective | 226 - Cirrhosis

Nagari et al. 2019 India Prospective 1582 - RASS and CAM-ICU
Rentsch et al. 2019 USA Retrospective | 155 550 - ARD

Table 5. Overall study characteristics. Male to female ratio is in %.

4.3.4.1 Prevalence
The alcohol prevalence starts at 1.7% and rises up to 37.2%. The Median is 0.205 with an IQR of
0.255 (Bar chart, boxplot and world map 2).
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Alcohol prevalence Medical ICU
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Bar chart, boxplot and world map 2. Alcohol prevalence in the MICU (61-68).
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4.3.4.2 Gender and age

Gender Distribution in the Mean age alcohol group in 60
MICU the MICU 58
1009 60
% c6 56
80% 50 54
60% 40 52
50,1
40% 50
30
48
20%
20 46
0%
Touray et de Wit et al. Moss et al. 10 44
al. 42 42
0
EM ®F Marik et al. Moss et al. de Wit et al. 40

Bar chart and boxplot 2. Gender distribution of the alcoholic group in the MICU (65, 69, 70). On the right is
the mean age in years of the alcohol groups in the MICU with its boxplot displayed (61, 62, 69).

4.3.4.3 Liver Cirrhosis

Liver failure and alcoholic hepatitis were respectively found in 12% and in 5% of ethanol related
MICU admissions. Both disease were more common in men (M/F: 10/1 for liver failure and 1.5/1
for alcoholic hepatitis) (61). A study performed in Taiwan found that 49.7% of their alcohol cirrhotic

patients were younger dan 65 years (68).

4.3.4.4 Delirium
Nagari et al. found that alcohol use gave an OR of 6.54 (95% CI 3.76-11.4, p=0.0001) for
developing delirium. Delirium was found in 79% of patients known with alcohol consumption, this

in contrast to 6% who developed delirium of the patients who did not use alcohol (64).

4.3.4.5 Sepsis
Using the SMAST questionnaire, Moss et al. found that 30% of patients suffering from septic shock
had an history of chronic alcohol abuse. When looking at the SOFA score, patients with chronic

alcohol abuse had higher values of coagulation (62).

4.3.4.6 Pneumonia

People with a history of alcohol use were more likely to develop pneumonia (p<0.001) (62). Another
study came to the conclusion that patients with AUD were found to have a lower chance of having
pneumonia (63). In the study performed by Touray et al. alcohol use gave an OR of 8.64 (95% ClI
1.54-48.51, p=0.014) to be diagnosed with legionella pneumophilia (65).
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4.3.4.7 Mechanical ventilation

AUD gave an OR of 1.8 for mechanical ventilation need, but AUD did not prolong the duration of
ventilation (63). Similar results were found in the population of Moss et al. that more patients
suffering from chronic alcohol abuse needed mechanical ventilation (85% vs 63%, p=0.001) (62).
The study by Marik et al. found a higher percentage of mechanical ventilation among the control

group (61)

4.3.4.8 ARDS

ARDS was found to be more prevalent among chronic alcoholic patients (70% vs 31%, p<0.001,
relative risk: 2.28; 95% CI 1,51-3,42). Chronic alcohol abuse was found to give an OR of 3.70 for
ARDS. People who self-reported having a chronic alcohol abuse were more likely to develop ARDS
(62).

4.3.4.9 ICU LOS and Hospital LOS
The ICU LOS was found to be longer for the ethanol related admissions compared to the non-
ethanol related group (1145 vs 7+1, p<0.05) (61).

4.3.4.10 Mortality
One study found a non-statistically higher mortality among the alcoholic group compared to the
non-alcoholic group (21% vs 9%) (61).

4.3.5 Surgical ICU

Study year Country | Study design | n M/F Alcohol definition

Maxson et al. 1999 USA Prospective 321 76/24 | CAGE>2

Delgado-Rodriguez et al. | 2003 Spain Prospective 1505 44/56 | Anamnesis

Paull et al. 2004 USA Prospective 56 - DSM-IV

Rhodes et al 2001 Austria Prospective 88504 | - Not defined

Rubinsky et al. 2013 USA Retrospective | 1913 - ADUTI-C

Horacek et al. 2016 Czech Prospective 140 - RASS, anamnesis
Republic

Lowery et al. 2018 USA Prospective 86 76/24 | AUDIT and BAC

Shin et al. 2019 Korea Retrospective 99 - CAM

Table 6. Overall study characteristics. Male to female ratio is in %.
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4.3.5.1 Prevalence

The alcohol prevalence starts at 9.4% and rises up to 58.0%. Median (0.149) and IQR (0,235) are

given (Bar chart, boxplot and world map 3).
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Bar chart, boxplot and world map 3. Alcohol prevalence in the SICU (71-76).
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4.3.5.2 Gender and age

Gender distribution in the SICU Mean age alcohol group in 65
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Bar chart and boxplot 3. Gender distribution of the alcoholic group in the SICU (71, 72, 74). On the right is
the mean age in years of the alcohol groups with its boxplot displayed (71, 73, 74, 77).

4.3.5.3 Delirium

In one article AWS was found to be more prevalent among the alcohol abuse group (12.9% vs
1.7%, p=0.006) (71). An history of alcohol use gave a longer duration of delirium (respectively:
73.63+45.20 hours vs 59.54+30.61 hours, p<0.05) (76). Delirium was higher among elderly that
used alcohol (30% vs 9%, p=0.005) (75).

4.3.5.4 Alcoholic pancreatitis

Lankisch et al. found that patients suffering from pancreatitis with an alcoholic etiology had more
necrotizing pancreatitis. These patients also needed more frequent mechanical ventilation (19%
compared to 6% of the patients that had biliary pancreatitis). The ICU LOS and mortality was found
to be slightly higher compared to other etiologies. (67).

4.3.5.5 Sepsis
In the matched-cohort study by Paull et al. sepsis was found to be more prevalent among the
alcoholic group (2 vs 0, p=0.11) (73).

4.3.5.6 Pneumonia
Pneumonia was found to be more prevalent in the alcohol abuse group (29.0% vs 10.7%, p=0.008)
(71). These results were confirmed in a matched cohort study: there was a higher prevalence of

pneumonia in alcoholic patients (31.6% vs 8.1%, p=0.05) (73).

25



4.3.5.7 Mechanical ventilation

The matched-cohort study performed by Paull et al. showed that the alcohol group needed a higher
number of ventilation days (11.7 £ 7.4 vs 0.7 = 0.4d, p=0.04) (73). Similar results were found for
lung transplant patients with recent use of alcohol, they needed 3 times longer mechanical
ventilation (p=0.037) (74).

4.3.5.8 ICU LOS and Hospital LOS

In two studies a lower LOS hospital was found for the alcohol group (71, 73). In contrast to this,
Rubinsky et al. found that patients who reported higher AUDIT-C scores, had an increased hospital
and ICU LOS (77). Patients who had recent use of alcohol had a 1.5 times longer hospital LOS
(p=0.028). The ICU LOS was also higher (p=0.008) (74). Maxson et al. did not found any statistical
significant difference in hospital and ICU LOS between their alcohol abuse and control group (71).

4.3.5.9 Mortality

Paul et al. found a higher postoperative mortality for their alcoholic patients (2% vs 0%), but the 3-
year mortality was found to be slightly higher for the nonalcoholic group (alcoholic group: 58%
+16%, nonalcoholic group: 61% +10%, p=0.20) (73).

4.3.6 Mixed ICU setting

Study Year | Country Study design n M/F Alcohol definition

Burnham et al. 2004 | USA Prospective 20 63/37 | SMAST>2

Muhlberg et al. 2005 | Germany Retrospective | 5883 - BAC

Uusaro et al. 2005 | Finland Prospective 893 65/35 | Anamnesis

O'Brien et al. 2006 | USA Retrospective | 11 651 | 66/34 | ICD-9

Ouimet et al. 2007 | Canada Prospective 820 - ICD-SC, RASS

Blanco et al. 2008 | Spain Prospective 2619 |- Chronic use

Faria et al. 2008 | France Prospective 7 - Alcohol hepatitis

Gacouin et al. 2008 | France Prospective 358 33/67 | Anamnesis,
SMAST

Van Rompaey et al. 2009 | Belgium Prospective 523 - Delirium

de Wit et al. 2010 | USA Retrospective | 40 - SMAST>2

Lam et al. 2010 | Hong Kong | Retrospective | 265 - Anamnesis

McKenny et al. 2010 | Ireland Prospective 275 88/12 | AWS, AP,
Cirrhosis
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Monte et al. 2010 | Spain Retrospective | 16 848 | - AWS
Singh et al. 2011 | India Retrospective | 138 - Alcohol use
Christensen et al. 2012 | Denmark Prospective 16 848 | 59/41 | Disulfiram use
Fuchs et al. 2012 | Multicenter | Retrospective | 19510 | - Not defined
Gacouin et al. 2012 | France Prospective 281 62/38 | SMAST
Geary et al. 2012 | Scotland Prospective 838 56/44 | ICD-10
Levesque et al. 2012 | France Prospective 377 - Cirrhosis
Brandenburg et al. 2014 | Netherlands | Retrospective | 7331 | - APACHE Il
Gacouin et al. 2014 | France Prospective 662 66/34 | NIAAA + SMAST
Levesque et al. 2014 | France Prospective 592 - Cirrhosis
Larkin et al. 2015 | Ireland Retrospective | 346 60/40 | Anamnesis
McPeake et al. 2015 | Scotland Prospective 580 59/41 | ICD-10, FAST
Stehman et al. 2015 | USA Prospective 11 850 | 67/33 | BAC+
Walkey et al. 2015 | USA Retrospective | 3666 | - Not defined
Sandiumenge et al. 2016 | Spain Prospective 509 68/32 | Anamnesis
Banderas-Bravo et al. 2017 | Spain Prospective 119 - Not defined
Fernandes et al. 2017 | Portugal Retrospective | 170 - Alc. Hep.
Fernandez-Barat et al. 2017 | Spain Prospective 222 - Anamnesis
Hietanen et al. 2017 | Finland Retrospective | 899 - Anamnesis
Kanova et al. 2017 | Czech Prospective 332 - CAM-ICU
Republic
Liisanantti et al. 2017 | Finland Retrospective | 403k - Alcohol use
Mesa et al. 2017 | Latin- Prospective 230 - RASS, CAM-
America ICUU
Orsini et al. 2017 | USA Prospective 65 - Acute intoxication
Smith et al. 2017 | Canada Retrospective | 130 - Not defined
Cilloniz et al. 2018 | Spain Retrospective | 6 403 | - Alcohol use
Kulkarni et al. 2018 | India Prospective 64 - APASL
Mehandra et al. 2018 | India Prospective 100 - Alcoholism
McPhail et al. 2018 | UK Retrospective | 31363 | - Cirrhosis
Secombe et al. 2018 | Australia Retrospective | 2670 | 74/26 | Anamnesis
Lone et al. 2019 | Scotland Retrospective | 6 053 | 58/42 | ARLD
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Ng et al. 2019 | Hong Kong | Retrospective | 270 - BAC>0 mg/dI
Samanta et al. 2019 | India Prospective 759 - AP

Stewart et al. 2019 | Scotland Retrospective | 257 61/39 | FAST, ICD-10
Tollisen et al. 2019 | Norway Prospective 852 66/34 | Questionnaire
Uljas et al. 2019 | Finland Retrospective | 2532 | - AUDIT

Table 7. Overall study characteristics.

4.3.6.1 Prevalence

Male to female ratio is in %.

The alcohol prevalence starts at 2.2% and rises up to 94.8%. The median (29.4%) and IQR (19.5%)

are given below (Bar chart, boxplot and world map 4).
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4.3.6.2 Gender and age

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

O

Gender distribution in a Mixed ICU setting

’b\.

5 >y
zé Q/Q‘f \’LQ otz’} Q/(z‘}' &é\' Q/tz:“ (\Q‘} \’]9 oéf (\é‘ N 2 @Q‘}' \\Q’} (\Q’?
. & . . )
& & 2 & & & X & D & L D RN & &
VS PSR SARP PN R I P P LR SN
32 S &8 N S B N & N P A
g o} N L g
G ® G G
EM EF

Bar chart 2. Gender distribution of the alcohol group (78-80, 83, 85, 86, 88, 94, 103-110).
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Bar chart and boxplot 4. Mean age in years of the alcohol groups in a mixed ICU with on the right the
boxplot (78-81, 86, 88, 94, 103-107, 109-111).

4.3.6.3 Delirium

Ouimet et al. found in delirious surgical-medical ICU patients that alcoholism gave an OR 2.03 (CI
1.26-3.25) for developing delirium (112). A higher OR of 3.23 for developing delirium by drinking 3
units of alcohol a day was found in the study performed by Van Rompaey et al. (102). Stewart et
al. found that their alcohol dependent group had a higher OR (OR: 3.28, p=0.007) compared to
their at-risk group (OR: 1.33, p=0.495) (113). When looking at CAM+ and CAM- patients, Kanova
et al. found a higher percentage of alcohol use among the CAM+ patients (39% vs 14%) (114).
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4.3.6.4 Liver Cirrhosis

One study reported about 7 patients hospitalized with Pneumocystis pneumonia came to the
conclusion that patients with alcoholic hepatitis have a diminished immune system and are prone
to the same illnesses as an immune incompetent patient (100). In the study of Christensen et al.
51.7% of their alcoholics with complications suffered from alcohol cirrhosis (85). A study performed
in France found that 68% of their cirrhotic patients were caused by an alcohol related etiology (115).
A London based study found that the prevalence of cirrhosis rose from 1.6% in 1998 to 3.1% in
2012 and 35% of their ICU patients had ARLD (116).

Among patients with cirrhosis and a severe alcoholic hepatitis infection, the ICU mortality was 61%
and the hospital mortality 74% (115). An Indian study looked at patients with acute on liver failure.
60.93% of cirrhosis was caused by alcohol use. Active alcoholism caused in the study 37% of the

active insults and the mortality was high among these patients (66.6%) (117).

ALD patients versus a severe comorbidity group and a general ICU cohort needed more
mechanical ventilation, had a higher ICU LOS (2.7 vs 2.2d, p<0.001), and had shorter Hospital
LOS (12d vs 14d, p<0.001) (103).

4.3.6.5 Alcoholic pancreatitis

One study compared alcoholic pancreatitis (AP) with pancreatic caused by gallstones. This study
by Samanta et al. found that alcoholic pancreatitis was more prevalent compared to gallstone
pancreatitis (48.5% vs 32.4%). AP patients were more likely to have necrotizing pancreatitis
(p=0.05) (118).

4.3.6.6 Sepsis
39% of the BAC+ patients in the study by Orsini et al. had an elevated SOFA-score (93).

The study performed by O’Brien et al. found an adjusted OR of 1.54 (95% ClI, 1,25 —1,91; p<0.001).
Septic shock was also associated with alcohol dependence and gave an OR of 1.75 (95% Cl, 1,25-
2,45, p< 0.001). On top of this the same study reported that the non-septic and non-HIV infections
were more prevalent among their alcohol dependent group (30.4% vs 16.4%, p=0.001) (79).
McPeake et al. found an OR of 1.67 for developing sepsis for their AUD patients (89). The same
results were non-statistically confirmed in the study by Stewart et al: sepsis was more prevalent
among the alcohol dependence group compared to the low-risk group (48.8% vs 38.9%, p<0.163)
(113).
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The study performed by Gacouin et al. found that at-risk drinkers (more than 5 drinks a week) were
more prone to bacterial infections or VAP’s than abstinent drinkers (respectively: hazard ratio 1.92,
p=0.009 and a hazard ratio of 1.76, p=0.04). The percentage of sepsis was naturally higher among
their at-risk group: 18% vs 8%, p<0.001 (80). Similar results were found in the study performed by
de Wit et al. and found that 32% of their septic patients suffered from AUD (81).

4.3.6.7 Pneumonia

Respiratory infections were twice as likely to be among the alcoholic group (78). Similar results
were found by Gacouin et al. and 65% of their at-risk drinkers were diagnosed with pneumonia,
compared to 49% of their abstinent group (80). A third study done by Mahendra et al. in India found
that alcoholism in the last year was a major risk factor for developing pneumonia in adults (adjusted
OR (95% CI): 7.88 (2.04-30.41), p=0.003) (101).

Not specifically pneumonia, but pleural-pulmonary infections made up 37% of the non-at-risk
drinkers, compared to 32% of the at-risk drinkers (p=0.4) (86). When looking at Pseudomonas
Aeruginosa (ICUAP), alcohol abuse caused for a decreased chance of developing ICUAP in these
patients (OR 0.49, p=0.052) (90).

4.3.6.8 Mechanical ventilation

The need for mechanical ventilation was found to be non-statistically higher for AUD septic patients
compared to AUD negative septic patients (62% vs 59%, p=0.89). In the same study, the duration
of ventilation was non-statistically non-different for both groups (4d vs 4d, p=0.59) (81). When
looking at toxicology screens, Orsini et al found that 34% of their alcoholic patients needed
mechanical ventilation (93). The alcohol misuse group In the study of Secombe et al. needed more
ventilation: 30% vs 20% (p<0.01) (94). Walkey et al. found that their mechanical ventilation cohort
had more moderate to heavy alcohol users (11% vs 4% in the no mechanical ventilation group)
(99).

When looking at their alcohol-related admission, Geary et al. found that these patients needed
longer ventilation (2d vsld, p>0.005) (111). Christensen et al. found in contrast to this that their

alcohol group needed less mechanical ventilation compared to the abstinent group (85).

4.3.6.9 ARDS
After evaluating the bronchoalveolar lavages of 24 patients, Burnham et al. found that sE-selectins
were elevated in chronic alcohol abuse patients (defined by SMAST). These soluble E-selectin are

an important step in the pathogenesis of ARDS (110).
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4.3.6.10 ICU LOS and Hospital LOS

The ICU LOS was found to be shorter for the patients in the alcoholic group in the study by Uusaro
et al. (78). A shorter ICU LOS for their AUD group was also found in the study by de Wit et al. (3d
vs 5d, p=0.33) (81). Opposite results were found in the study of Gacouin et al., their at-risk drinking
group had a longer ICU LOS and a relatively even long hospital LOS (respectively: 8d (4-15) vs
10d (5-22), p<0.05. 26d (16-42) 26d (12-43), p<0.05) (80). The hospital LOS was found to be
shorter for the AUD group among septic patients in the study by de Wit et al. (8d vs 9d, p=0.82)
(81). The ICU LOS was found to be higher for the alcohol misuse group in the Australian study
(2.1d vs 1.9d; p<0.05) (94). Stewart et al also found that their alcohol dependence group had a
longer ICU LOS compared to their low-risk group (9.9d vs 7.0d, p<0.020) (113).

Muhlberg et al. found that the ICU LOS was not higher in elderly alcoholic patients compared to

younger alcoholic patients (119).

4.3.6.11 Mortality

ICU mortality was found to be higher among at-risk drinkers (23% vs 13%, p<0.05) (80). De Wit et
al. confirmed non-statistically the same results: an ICU mortality of 23% among their AUD septic
patients, compared to 19% mortality in the AUD negative group (p=0.74) (81).

Alcohol dependence was found in one study to be associated with a decreased hospital mortality
among those without sepsis (OR: 0.94; 95% CI 0,72 - 1,24) and with an increased mortality among
septic patients (OR: 1.46; 95% CI 1,01 — 2,11) (79). In a Spanish multicenter study was a strong
association found (OR 2.92) between hospital mortality in septic patients and alcoholism (95%, CI
1.01-8.93, p=0.04) (120).

A higher 30-day mortality was found among the alcohol positive group (24.4% vs 19%) (83). In the
study by Christensen et al. was the 30-day mortality was higher for the alcoholics (19.7% vs 33.6%)
(85). When looking at 90d-mortality in patients with ALI, the severe alcohol-misuse group was more
likely (36% vs 26) (121).

McPeake et al. found an higher chance for ICU mortality and hospital Mortality when looking at the
6-month mortality (2.28 OR for ICU mortality (p=0.012) and a 2.43 OR for hospital mortality
(p=0.004) (89).

One year mortality was found to be lower for non-at risk drinkers (91, 104). The 3-year mortality
was highest for the alcoholics with complications and higher AUDIT scores is associated with an
increased 3-year mortality (OR: 1.06, p=0.07) (85, 97).
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4.3.7 Trauma ICU

Study Year | Country Study Design | N M/F Alcohol definition
Davis et al. 1997 | USA Retrospective | 1 234 - BAC=0,08mg/dl
Melnick et al. 2000 | USA Retrospective | 496 65/35 DSM-III
Soffer et al. 2006 | Israel Retrospective | 5529 74/26 BAC=50 mg/dl
De Guise et al. 2009 | Canada Retrospective | 60 - Anamnesis
Brattstrom et al. 2010 | Sweden Prospective 154 - Not defined
Swearingen et al. 2010 | USA Retrospective | 8735 72/28 BAC=10 mg/dl
Talving et al. 2010 | USA Prospective 815 85/15 BAC>80mg/dI
Hadjizacharia et al. | 2011 | USA Matched- 772 - BAC>0 mg/dl
control

Lustenberger et al. | 2011 | USA Retrospective | 439 84/16 BAC>0mg/dI
Zeckey et al. 2011 | Germany Retrospective | 437 - BAC=0,1%
Hsieh et al. 2013 | China Prospective 5738 73127 BAC>0 mg/dl
Melvan et al. 2013 | USA Retrospective | 111 92/8 BAC>0 mg/dI
Nau et al. 2013 | Germany Retrospective | 9 821 - Cirrhosis
Afshar et al. 2014 | USA Retrospective | 26 305 - BAC>0 mg/dl
Crutcher et al. 2014 | USA Retrospective | 10 611 | - BAC>0 mg/dl
Jawa et al. 2014 | USA- Retrospective | 19 369 - AWS

Canada
Scheyerer et al. 2014 | Switzerland | Retrospective | 383 76/24 BAC>0,5%o
Gustafson et al. 2015 | USA Retrospective | 2 482 - BAC>0 mg/dl
Raj et al. 2015 | Helsinki Retrospective | 405 - BAC>0 mg/dl
Almeida et al. 2016 | Brazil Prospective 87 - Anamnesis
Mohseni et al. 2016 | Sweden Retrospective | 352 77123 BAC>0.072 mg/di
Jonsdottir et al. 2016 | Iceland Retrospective | 583 - BAC>0 mg/dl
El-Menyar et al. 2019 | USA-Qatar | Retrospective | 681 97/3 BAC>0 mg/dI

Table 8. Overall study characteristics. Male to female ratio is in %.

4.3.7.1 Prevalence
The alcohol prevalence starts at 3.1% and rises up to 75.6%. Median is 0.253 with an IQR of 0.220

(Bar chart, boxplot and world map 5).
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Alcohol prevalence Trauma ICU
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Bar chart, boxplot and world map 5. Alcohol prevalence TICU (122-141).
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Afshar et al. found that in 26 305 trauma admissions, 1.9% of their BAC negative group (n=18 945)
had chronic alcohol abuse and 23.9% of their BAC positive group (n=7 360) had chronic alcohol

abuse (p<0.001) (134).
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4.3.7.2 Gender and age

Gender distribution in the TICU
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Bar chart 3. Gender distribution of the alcoholic group (123, 124, 127-129, 131, 132, 136, 139, 141).
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Bar chart and boxplot 5. Mean age in years of the alcohol groups in the TICU. On the right is the boxplot
displayed (127, 129-132, 139, 141).

4.3.7.3 Delirium

Alcohol withdrawal was found in 0.82% of 19 369 trauma admission spanning 10 years (142).

4.3.7.4 Liver Cirrhosis

Liver cirrhosis was found in 0.7% of the cases among the German Trauma Registry of the German
Society for Trauma Surgery (133). When doing a matched-pair analysis, Nau et al. found that
sepsis was more prevalent among their cirrhotic patients compared to their healthy trauma patients
(6% vs 12%, p=0.20) (133).

4.3.7.5 Sepsis

The prevalence of sepsis was in two studies found to be lower among the alcohol group (129, 143).
Zeckey et al. found an OR of 0.84 for sepsis (130). After doing a multivariate log regression
analysis, Melvan et al. found an OR of 4.1 for ethanol use and developing infection. After performing
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a Univariate logistic regression analysis Brattstrom et al. discovered that positive blood alcohol was
a predictor of MOF (126).

4.3.7.6 Pneumonia

Two articles found a higher percentage of pneumonia among their BAC positive group in the
Trauma ICU and two articles found less pneumonia in their BAC positive group compared to their
control group (125, 128, 135, 143).

4.3.7.7 ARDS

Three articles reported on ARDS and 2 found a lower percentage of ARDS for their alcoholic group
(12% vs 22% and 2.5 vs 3.4%) (128, 129). Afshar et al. found more ARDS among BAC-positive
patients: 5.9% vs 5.3% (134).

4.3.7.8 Mechanical ventilation

Afshar et al. found a higher rate of mechanical ventilation among their BAC-positive group (28.0%
vs 18.1%, p<0.001) (134). The group with a positive blood alcohol had had more ventilator days
compared to their control group (135, 136).

4.3.7.9 ICU LOS and Hospital LOS

Five articles reported that their alcohol group had a shorter ICU LOS compared to their control
group (122,123,127, 130, 139). Five articles reported a longer stay in the ICU for their BAC positive
group (128, 129, 131, 133, 135). Five articles found a shorter hospital LOS for the BAC positive
group (122, 127, 129, 130, 133). Five other articles discovered a longer hospital LOS for their
alcohol group (123, 128, 131, 135, 139).

4.3.7.10 Mortality

A higher hospital mortality among the BAC+ group was reported by seven articles (127, 130, 131,
135, 136, 139, 143). A lower mortality among the alcohol group was reported by six articles (123,
128, 129, 137, 138, 141). A 6-month mortality was reported by Raj et al. and was found to be higher
among the BAC=0 compared to BAC<2,3%o or BAC=2,3%0 (34% vs 18% vs 26%) (137). Gustafson
et al. found that patients with a positive BAC+ and an elevated lactate and base deficit had a lower
mortality and a shorter hospital LOS (144). A Swedish study calculated an OR of 1.9 for the
mortality when using alcohol (Cl 95% 0.77-4.8, p=0.15) and a 1-year mortality of 1.1 (Cl 95% 0.55-
2.3, p=0.7) (139).
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4.4 META-ANALYSES
For the full list of meta-analyses this study refers to Appendix F. The table below shows a brief

synopsis of the meta-analyses and subgroup-analysis.

Outcome Studies | n 12 95% ClI P
Alcohol prevalence 88 1042 958 | 99.86% | 0.284 [0.267, 0.346] | P<0.0001
Burn Unit 13 97.15% | 0.248 [0.190, 0.306] | P<0.0001
CCU 1 / 0.082 [0.060, 0.104] | P<0.0001
MICU 8 99.47% | 0.105 [0.091, 0.120] | P<0.0001
SICU 7 99.48% | 0.227 [0.030, 0.424] | P<0.0001
Mixed ICU 22 99.86% | 0.334 [0.280, 0.388] | P<0.0001
TICU 20 99.8% | 0.287[0.227, 0.346] | P<0.0001
Age (MD) 18 811904 | 100% | -6.93[-10.46, -3.39] | P=0.0001
Burn Unit 2 0% -1.26 [-6.12, 3.60] P=0.61
CCU 1 / / P<0.0001
MICU 2 86% -9.51 [-15.14, -3.89] | P<0.0001
SICU 3 81% -3.82 [-5.44, -2.20] | P<0.0001
Mixed ICU 4 95% -8.50 [-14.42, -2.57] | P=0.005
TICU 6 96% -0.52 [-2.44, 1.40] P=0.59
Male prevalence (RR) | 40 864 209 | 99% 1.23[1.11, 1.36] P<0.0001
Burn Unit 7 62% 0.94 [0.84, 1.06] P=0.31
MICU 3 99% 1.89 [0.85, 4.17] P=0.12
SICU 3 71% 1.53[1.27, 1.84] P<0.0001
Mixed ICU 16 44% 1.29 [1.25, 1.32] P<0.0001
TICU 11 99% 1.11[0.93, 1.33] P<0.0001
Delirium (OR) 3 2000 98% 7.14[0.58, 87.16] P=0.12
MICU 1 / / P<0.001
Mixed ICU 2 0% 2.37 [1.41, 3.97] P=0.001




Sepsis (RR) 12 809 951 | 93% 1.24[0.90, 1.72] P=0.19
Burn Unit 2 0% 1.32 [0.67, 2.59] P=0.42
MICU 1 / 0.71[0.69, 0.74] P<0.0001
SIcU 1 / 9.50[0.48, 188.48] | P=0.14
Mixed ICU 7 92% 1.21[0.75, 1.95] P<0.0001
TICU 1 / 2.02 [1.63, 2.51] P<0.0001
Pneumonia 12 800 096 96% 1.21[0.88, 1.67] P=0.24
Burn Unit 1 - 0.74 [0.40, 1.36] P=0.33
MICU 2 97% 1.10[0.47, 2.59] P=0.82
SICU 2 0% 2.92 [1.65, 5.19] P=0.0002
Mixed ICU 3 89% 1.41[0.84, 2.39] P=0.20
TICU 4 75% 0.88[0.49, 1.60] P=0.68
ARDS 5 28 441 0% 1.10[0.99, 1.23] P=0.07
MICU 1 / 4.67 [0.43, 50.58] P=0.21
Mixed ICU 1 / 0.90 [0.47, 1.73] P=0.76
TICU 3 0% 1.11[0.99, 1.23] P=0.07
Mechanical ventilation

Prevalence 9 82 490 98% 1.53[1.24, 1.87] P<0.0001
Burn Unit 1 / 1.50 [0.95, 2.38] P=0.09
MICU 3 91% 1.30[0.96, 1.75] P=0.99
Mixed ICU 4 99% 1.66 [0.75, 3.65] P=0.21
TICU 1 / 1.58 [1.51, 1.66] P<0.0001
Days * 3 10 748 93% 5.72[-1.21,12.65] | P=0.11
Burn Unit 1 / 4.00 [-4.00, 12.00] P=0.33
SICU 1 / 11.00[7.67, 14.33] | P<0.0001
TICU 1 / 2.00[1.37, 2.63] P<0.0001
LOS

ICU * 14 38175 100% -0.35[-13.91, 13.22] | P=0.96
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Burn Unit 2 27% 15.00 [7.04, 22.97] P=0.0002
MICU 1 / 4.00 [2.48, 5.52] P<0.0001
SICU 1 / -0.31[-1.11, 0.49] P=0.45
Mixed ICU 1 / -2.90 [-6.17, 0.37] P=0.08
TICU 9 100% | -4.01[-20.87, 12.84] | P=0.64
Hospital * 13 38421 98% 1.49[0.14, 2.85] P=0.03
Burn Unit 2 59% -5.11 [-16.74, 6.52] | P=0.39
SICU 2 98% 7.46 [-8.12, 23.04] P=0.35
TICU 9 99% 0.91[-0.54, 2.36] P=0.22
Mortality

30d 3 16 394 25% 1.70[1.49, 1.94] P<0.0001
1-year 3 1861 92% 0.92[0.50, 1.70] P=0.79
ICU 9 9 498 87% 1.46 [1.07, 2.00] P=0.02
Hospital Mortality 25 39 890 67% 1.13[0.97, 1.30] P=0.11

Table 9. Summary of the results of the meta-analyses.



5 Discussion

5.1 SUMMARY OF MAIN RESULTS
The results of this review and meta-analysis can give clinicians a global insight in the epidemiology

and clinical outcomes of alcoholic patients in the ICU.

5.1.1 Primary outcomes

ICU Type Median | IQR Meta-analysis of proportions

Burn Unit 27.0% 17% 24.8% [0.190, 0.306] P<0.0001
CCuU - - 8.2% [0.060, 0.104] P<0.0001
MICU 20.0% 27.5% 10.5% [0.091, 0.120] P<0.0001
SICU 15.0% 22.7% 22.7% [0.030, 0.424] P<0.0001
Mixed ICU 29.0% 33.4% 33.4% [0.280, 0.388] P<0.0001
TICU 27.0% 20.0% 28.7% [0.227, 0.346] P<0.0001
Total 26.5% 20.0% 28.4% [0.267, 0.346] P<0.0001

Table 10. Summary of median (IQR) and meta-analysis of proportions for the prevalence of alcohol use.

The alcohol prevalence was highest in a mixed ICU setting, followed by the TICU and the Burn
Unit. This could be an indication that alcohol is more widely spread in non-specific ICU, but it is
probably because the mixed ICU setting delivered more articles and consequently less selection
bias. The high alcohol prevalence in the TICU could be explained by traffic accidents by intoxication
of drivers and motorcyclists (145, 146). The high prevalence of alcohol in the Burn Unit could

indicate that alcohol is often involved in burn accidents (e.g. barbecuing, smoking, campfires) (147).

5.1.2 Secondary outcomes

Alcohol users are younger compared to non-users (-6.93y, p=0.0001). Delirium is more prevalent
among the drinking ICU population and seems more tenacious when people are more and longer
drinking. In a mixed ICU setting alcohol using patients have an OR of 2.37 (p=0.001) for developing
delirium. Not enough data was available to perform meta-analysis for the prevalence of cirrhosis or
acute pancreatitis. More atypical pathogens seem to infect alcohol using patients (Legionella
Pneumophilia, Pneumocystis Pneumonia, candidemia, but seemingly not for Pseudomonas
Aeruginosa). For developing pneumonia, the SICU did deliver a statistical significant RR of 2.92

(p=0.0002). Alcohol leads to longer mechanical ventilation (RR 1.53, p<0.0001), longer hospital
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LOS (1.49 days, p=0.03), and a higher 30d-mortality (RR 1.70, p<0.0001) and ICU mortality (RR
1.46, p=0.02).

5.2 COMPARISON WITH EARLIER RESEARCH

The idea by Roberts et al. that one in five patients use alcohol harmfully could be confirmed by this
systematic review (5). Some other review report a wide variance in prevalence from 10% up to 40%
(3). The prevalence found in this review can narrow this range down to more or less a prevalence
of 30% of alcohol use in the ICU. The trend that men drink more and are younger is confirmed by
the meta-analysis in this study (albeit having a high heterogeneity) (1, 7). The theory that alcoholic
or acutely intoxicated people are more susceptible to sepsis and ARDS found in other reviews or

meta-analyses could not be statistically replicated in this meta-analysis (4, 29, 31).

In this meta-analysis the RR for sepsis was found having high heterogeneity and p=0.24. Only for
the subgroup of the SICU did deliver a statistical significant RR of 2.92 (p= 0.0002). Multiple
explanations could be proposed for these non-congruent findings. One reason therefore could be
centered around the fact that this review did not differentiate between chronic alcoholics and
acutely intoxicated patients and caused an incomparable study population. Chronic alcoholics
could be more prone to alterations in their innate immune system for it induces NF-kB-mediated
transcription of proinflammatory cytokines and genes. Whereas acute intoxication has mostly an

effect on production of interleukins (148-150).

When looking at ARDS, this study found a non-statistically higher prevalence of ARDS among
alcoholic patients (p=0.07). Tough earlier research showed a clear statistically higher chance of
developing ARDS in alcoholics (3, 29). The cause of this difference is probably centered around
the fact that this study was not critical enough in its definition of alcohol. Because the
pathophysiology of ARDS is also fairly logical in alcoholic patients: their upper airway reflexes are
impaired and could lead to more aspiration pneumonia’s. This could lead to more pneumonia’s and
sepsis which can cause ARDS (4, 62). Mechanical ventilation is also more prevalent among

alcoholics and is another risk factor for ARDS because of unintended alveolar damage (151).

5.3 STRENGTHS AND LIMITATIONS: IN VINO VERITAS?
This study is a good starting point for the subject, but not the final answer to the question of alcohol
use in the ICU. There are strengths, but mostly there are a lot of potential problems and limitation

linked to this study.

41



One strength found in this study is the generalizability and broadness of the statistical data. The
results found for the different subgroups of alcohol could give useful clinical info. But the broadness

of the results is also its Achilles’ heel as explained below.

A lot of problems and limitations of this study is centered around the broad definition of alcohol use
accepted in this systematic review. One such problem is that the search has been done to wide in
definition of alcohol presentation to get to-the-point answers and clear statistical evidence. There
are a lot of standardized scales for defining alcohol, but often anamnesis was used in the articles

or alcohol use was defined using pathologies (e.g. liver cirrhosis, delirium DSM-5).

This could mean that the results could be rather poor when it comes down to the comparability and
could be the cause for high heterogeneity. It could have been better to limit the search to only one
type of alcohol patients (e.g. liver cirrhosis, binge drinkers, SMAST-positive patients) than to look
to the wider picture. But the starting point of this study was to get a broad an unlimited view on
alcohol use in the ICU. Another problem with defining alcohol use and performing meta-analysis
with different definitions for alcohol use is that some studies take BAC=0mg/dl as the control group,
while other studies used for example low risk-drinkers as their control group. This could introduce

two groups who are incomparable.

Another aspect that has to be taken in consideration is the response bias of patients when asked
about their drinking pattern. In a trauma unit they evaluated self-reported drinking of patients with
their BAC. They found that 7 out of 181 patients with a BAC>10mg/dl self-reported to not have
been drinking (152). Underreporting is a factor that this review has not taken into account.

The risk of bias is reported as having medium risk tot low risk, but this is probably an

understatement. The articles included are probably prone to more risk of bias.

Only one article about the Cardiac Intensive Care was found. One reason for lack of data about the
cardiac intensive care unit could be that patients who are admitted to the cardiac intensive care
unit do not reside for extended periods of time in that unit. Therefore there is not enough time to

collect useful data about the patients.

A second item that was not assessed widely enough was delirium. Multiple explanations exist why
the review did not deliver a lot of data. One of the most plausible is that the search was not sensitive
enough for delirium or delirium tremens. One of the reason therefore is that alcoholic delirium was

not translated into broad enough search terms: AWS for example. A second one is that there is not
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yet much known about delirium prevalence in the ICU, though this explanation is rather unlikely

because alcohol is known to be a reason for the development of delirium.

When it comes to geographic data, not much information was found about the continent Latin-
America or Africa. Two explanations could be given. The first is that the search excluded Spanish
articles, hence a lot of articles from Latin-America could be omitted. Another reason could be that
in these continents intensive care is not as easy accessible and limited research is done in those
ICU’s. A cross-sectional research in Latin-America countries in 2017 found that the ICU’s were
lacking in ICU-nurses and technological resources were not widely available enough with mostly
7-14 ICU beds per hospital (153). In Africa the situation when it comes to ICU beds per capita is
low and ranges from 0.1 bed per 100.00 people in Uganda to 9 beds per 100.000 people in South-
Africa (154, 155).

A different aspect that has to be regarded is the formatting of the data. Most studies used median
and IQR instead of mean and SD for reporting: age, LOS and mechanical ventilation days. These
data could not be used for meta-analysis which could cause a involuntarily reporting bias. This

study also did not recalculate this type of data for it could introduce errors.
5.4 RECOMMENDATIONS

More research could be done to get more clear statistical data about the different definitions of

alcohol use in the ICU.

6 Conclusion

After performing a systematic review and meta-analysis of 100 articles about epidemiology of
alcohol use in the ICU, this study comes to the conclusion that alcohol use in the ICU is relatively
prevalent (28.4%, p<0.0001). Clinicians should be attentive to alcohol use in younger, male patients
who require mechanical ventilation (RR 1.53, p<0.0001). Alcohol use leads to longer hospital LOS
(1.49 days, p=0.03). On top of this alcoholic patients have a significant higher 30d-mortality (RR
1.70, p<0.0001) and ICU mortality (RR 1.46, p=0.02). In a mixed ICU setting alcohol using patients
have an OR of 2.37 (p=0.001) for developing delirium. In a SICU alcohol using patients are more
at risk of developing sepsis (RR of 2.92, p=0.0002). When a patient is using alcohol, clinicians
could expect to encounter more atypical pathogens. It could be that the data would vary when using
stricter definitions of alcohol use. The articles are probably prone to high risk bias and more

research is required to get more concise and more clear statistical evidence.
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8 Appendices

8.1 APPENDIX A

Alcohol screening questionnaire (AUDIT)

= 15
Oz,
. 12 oz. 5oz
One drink equals: EE . liquor
beer wine
{one shot)
Scoring: 0 points 1 point 2 points 3 points 4 poinis
COMME- Iper question|per question)per question|per question|per question
. . . 2-4 2-3 4 or more
l. How often do you have a drink containing Monthly , , K
a y Never times a times a times a
alcohol? or less
month week week
2. How many drinks containing alcohel do you have 0-2 Jora S o6 7.9 10or
on a typical day when you are drinking? more
. , ) Daily or
3. How often do you have four or more drinks on Less than v
. ! Newver Monthly Weekly almost
one occasion? monthly .
daily
4. How often during the last year have you found Less than Daily or
that you were not able to stop drinking once you Never thi Monthly Weekly almost
had started? monthly daily
5. How often during the last year have you failed to Less than Daily or
do what was normally expected of you because of Never Monthby Weekly almost
drinkine? monthly .
rinking? daily
6. How often during the last year have you needed a Less than Daily or
first drink in the morning to get yourself going Newver thi Monthly Weekly almost
after a heavy drinking session? monthly daily
. . Daily or
7. How often during the last year have you had a N Less than Monthl Weekl | v +
feeling of guilt or remorse after drinking? ever monthly onthly eexly adrz;lj;
8. How often during the last year have you been Less than Daily or
unable to remember what happened the night Never monthl Monthly Weekly almost
before because of vour drinking? v daily
- Yes, but
9. Have you or someone else been injured because No ot i’n the Yes, inthe
of your drinking? last year
last year
10. Has a relative, friend, doctor, or other health Yes, but Yes. in the
care worker been concerned about your drinking MNo not in the Ias‘t car
or suggested you cut down? last year ¥

Add the score for each cohumn:

Total Score (add column scores) =
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AUDIT-C

Please circle the answer that is correct for you.

1. How often do you have a drink containing alcohol? SCORE
Never (0) Monthly or Two to four imesa  Two to three times Four or more times a
less (1) month (2) per week (3) week (4)

2. How many drinks containing alcohol do you have on a typical day when you are
drinking?

lor2{0) Jord(l) Sor6(2) Tt09(3) 10 or more (4)

3. How often do vou have six or more drinks on one occasion?
Never (0) Less than Monthly (2) Two to three times Four or more tines a
Monthly (1) per week (3) week (4)

TOTAL SCORE
Add the number for cach question to get your total score. e

Maximun score is 12, A score of = 4 identifies 86% of men who report drinking above
recommended levels or meets criteria for alcohol use disorders. A score of = 2 wdentifies §4% of
women who report hazardous drinking or alcohol use disorders.
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SHORT MICHIGAN ALCOHOL SCREENING TEST

(SMAST)

NAME: Date:

The following questions concern information about your involvement with alcohol during the

past 12 months. Carefully read each countyment and decide if your answer is “YES" or “NO

Then. check the appropriate box beside the question.

Please answer every question. If you have difficulty with a countyment, then choose the response
that is mostly right.

These questions refer to the past 12 months only. YES NO

)

Do you feel that you are a normal drinker? (by normal we mean do
you drink less than or as much as most other people.).........ooovviviiiiiiiinnn.

Does your wife, husband, a parent, or other near relative ever worry

. Have you ever been arrested for drunken driving, driving while

intoxicated, or driving under the influence of alcoholic beverages?................

. Have you ever been arrested, even for a few hours, because of

W SMAST Soaie.....aviiaiimivafin st

* See scoring instructions for correct scoring procedures.
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8.2 APPENDIXB

MEDLINE search:

("Epidemiology"[Mesh] OR "Incidence"[Mesh] OR "Prevalence"[Mesh] OR “length of stay’[Mesh] OR “icu
length of stay”’[TIAB] OR “intensive care length of stay”[TIAB] OR “intensive care unit length of stay”[TIAB]
OR *“hospital length of stay’[TIAB] OR “hospitalization”’[TIAB] OR “hospitalization”[TIAB] OR “hospital
mortality”[Mesh] OR “intensive care mortality’[TIAB] OR “icu mortality”[TIAB] OR “intensive care unit?
Mortality”[TIAB] OR “mortality 1 year’[TIAB] OR “one year mortality’[TIAB] OR “30-day mortality’[TIAB] OR
“30 day mortality’[TIAB] OR *“thirty day mortality”[TIAB] OR “90-day mortality’[TIAB] OR “90 day
mortality”[TIAB] OR “ninety day mortality”[TIAB] OR “alcohol withdrawal delirium”’[Mesh] OR “delirium
tremens”[TIAB] OR “infections”[Mesh] OR “respiration, artificial’[Mesh] OR “mechanical ventilation’[TIAB] OR
"Pneumonia”[Mesh] OR “sepsis’[Mesh] NOT “Neonatal Sepsis’[Mesh] OR “Pancreatitis, Alcoholic’[Mesh]
OR “Liver Cirrhosis, Alcoholic’lMesh] OR "Respiratory Distress Syndrome, Adult'[Mesh]) AND
(“alcoholism”[Mesh] OR *“alcohol”[TIAB] OR “ethanol abuse”[TIAB] OR “alcohol abuse”[TIAB] OR “alcohol
use”[TIAB] OR “ethanol use”[TIAB] OR “alcoholic intoxication”[Mesh] OR “binge drinking’[Mesh] OR “alcohol
Drinking in College’[Mesh] OR “alcohol intake”[TIAB] OR “chronic alcohol abuse”[TIAB] OR “chronic ethanol
abuse”[TIAB] OR “chronic ethanol use”’[TIAB] OR “chronic alcohol use”’[TIAB] OR “acute alcohol use”[TIAB]
OR “acute ethanol use”’[TIAB]) AND (“intensive care units"[Mesh] NOT “intensive care units, neonatal’[Mesh]
NOT “intensive care units, pediatric’[Mesh] OR "Critical Care"[Mesh] OR “CCU”[TIAB] OR “Critical care
unit’[TIAB] OR “intensive care unit’[TIAB] OR “intensive care’[TIAB] OR “icu”[TIAB] OR “medical intensive
care’[TIAB] OR “cardiac intensive care”[TIAB] OR “coronary intensive care”’[TIAB] OR “burn unit’[TIAB] OR
“thermal injury”’[TIAB])

Embase search:

('epidemiology'/exp/mj OR 'prevalence'/exp/mj OR 'incidence'/exp/mj OR ‘length of stay'/exp OR 'hospital
mortality'/exp OR ‘intensive care mortality’:tiab OR ‘icu mortality’:ti,ab OR 'mortality rate'/exp OR
'standardized mortality ratio'/exp OR 'surgical mortality'’/exp OR ’30 day mortality’:tiab OR ’30-day
mortality’:ti,ab OR ’90 day mortality’:ti,ab OR ’90-day mortality’:ti,ab OR ‘one year mortality’:ti,ab OR ‘1 year
mortality’:ti,ab OR 'length of stay'/exp OR ‘icu length of stay’:ti,ab OR ‘intensive care unit? length of stay’:ti,ab
OR *hospital length of stay’:ti,ab OR 'alcoholic delirium'/exp OR ‘alcohol withdrawal delirium’:ti,ab OR 'artificial
ventilation'/exp OR 'assisted ventilation'/exp OR 'infection'/exp OR (‘sepsis/exp NOT 'newborn sepsis'/exp)
OR (‘pneumonia'/exp NOT 'neonatal pneumonia'/exp) OR ‘'alcoholic pancreatitis'/exp OR ‘'alcohol liver
cirrhosis'/exp OR 'adult respiratory distress syndrome'/exp) AND ((‘alcohol abuse'/exp NOT 'underage
drinking'/exp) OR ‘alcohol blood level/exp OR 'alcohol intoxication'/exp OR 'drinking behavior'/exp OR
'alcohol consumption'/exp OR 'alcoholism'/exp OR ‘chronic alcohol abuse’:ti,ab OR ‘chronic alcohol use’:ti,ab
OR ‘chronic ethanol use’:ti,ab OR ‘chronic ethanol abuse’:ti,ab OR ‘alcohol intake’:ti,ab OR ‘alcohol use’:ti,ab
OR ‘ethanol use’:ti,ab) AND ('intensive care'/de OR 'burn unit'/exp OR 'medical intensive care unit'/exp OR
'surgical intensive care unit'/exp OR 'stroke unit'/exp OR 'coronary care unit'/exp OR ‘critical illness'/exp OR
‘icu”:ti,ab OR ‘ccu’:ti,ab OR ‘critical care unit’:ti,ab)

Web of science search:

TS=(“epidemiology” OR “prevalence” OR “incidence” OR “length of stay" OR "icu length of stay" OR
“intensive care length of stay” OR “intensive care unit length of stay" OR "hospital length of stay” OR
“hospitalisation” OR “hospitalization” OR "hospital mortality” OR "mortality 1 year" OR “one year mortality"
OR “30-day mortality” OR “30 day mortality” OR “thirty day mortality” OR “90-day mortality” OR “90 day
mortality” OR “ninety day mortality” OR "artificial respiration” OR “assisted aspiration” OR “mechanical
ventilation” OR “assisted ventilation” OR “delirium” OR "alcohol withdrawal delirium" OR “alcohol delirium”
OR “delirium” OR “delirium tremens” OR “infection” OR "pneumonia" OR “ARDS” OR “acute respiratory
distress syndrome” OR “sepsis” OR “alcoholic” NEAR “pancreatitis” OR “alcoholic” NEAR “cirrhosis”) AND
TS=(“alcoholism" OR "alcohol" OR "ethanol abuse" OR “ethanol use” OR "alcohol abuse" OR “alcohol use”
OR "alcoholic intoxication" OR "binge drinking" OR "alcohol intake" OR “alcohol drinking” OR “alcohol intake”
OR *“alcohol drinking” OR “ethanol drinking”) AND TS=(“intensive care units" OR “intensive care unit” OR
"intensive care" OR “icu” OR “burn unit” OR “cardiac intensive care” OR “coronary intensive care” OR
“medical intensive care” OR “trauma” OR “trauma intensive care” OR “critical care” OR “critical care unit” OR
“CCU” OR “surgical intensive care”)
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8.3 APPENDIXC

Author Country Study design Sample Outcome(s)
size (n)

Burn unit

Jones et al. 1991 USA Retrospective 87 Mortality, LOS, Mechanical
ventilation

Haum et al. 1995 Germany Retrospective and | 225 Mortality, LOS

Prospective
McGill et al. 1995 USA Retrospective 290 Mortality
Silver et al. 2008 USA Matched-case 48 LOS, mortality, mechanical
control ventilation

Griffin et al. 2009 USA Retrospective 614 LOS, mortality, mechanical
ventilation, pneumonia, sepsis

Holmes et al. 2010 UK Retrospective 1293 LOS

Moore et al. 2010 Australia Retrospective 12 Candidemia in burn patients

Davis et al. 2012 USA Prospective 53 LOS, mortality, mechanical
ventilation, pneumonia, sepsis

Sveen et al. 2015 Sweden Prospective 63 LOS

Daffue et al. 2018 South-Africa | Prospective 49 Prevalence

Palmu et al. 2018 Finland Prospective 107 prevalence

Klifto et al. 2019 USA Retrospective 115 LOS, mortality

Laughon et al. 2019 USA Retrospective 7202 Prevalence

Cardiac care unit

Azarasa, M. 2008 Iran Prospective 600 Prevalence

Medical ICU

Marik et al. 1996 USA Prospective 200 LOS, mortality, mechanical
ventilation, epidemiology,
AWS, alcoholic hepatitis

Lankisch et al. 1999 Germany Prospective 208 Alcoholic pancreatitis

Moss et al. 2003 USA Prospective 220 ARDS, Sepsis

de Wit et al. 2007 USA Retrospective 785 602 Mechanical ventilation

Touray et al. 2014 USA Retrospective 266 Pneumonia

Chen et al. 2015 Taiwan Retrospective 226 Cirrhosis

Nagari et al. 2019 India Prospective 1582 Delirium

Rentsch et al. 2019 USA Retrospective 155 550 Infection (HIV)

Surgical ICU
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Maxson et al. 1999 USA Prospective 321 LOS Hospital and ICU,
pneumonia, AWS
Delgado-Rodriguez et al. | Spain Prospective 1505 Mortality, epidemiology
2003
Paull et al. 2004 USA Prospective 56 LOS hospital, mortality,
infections
Rhodes et al. 2011 Austria Prospective 88 504 Hospital Mortality
Rubinsky et al. 2013 USA Retrospective 1913 LOS Hospital and ICU
Horacek et al. 2016 Czech Prospective 140 Delirium
Republic
Lowery et al. 2018 USA Prospective 86 LOS ICU and hospital,
mechanical ventilation,
epidemiology
Shin et al. 2018 Korea Retrospective 99 Delirium
Mixed ICU
Burnham et al. 2004 USA Prospective 20 ARDS
Muhlberg et al. 2005 Germany Retrospective 5883 Toxicology screens in elderly
patients
Uusaro et al. 2005 Finland Prospective 893 Epidemiology
O'Brien et al. 2006 USA Retrospective 11 651 Sepsis, hospital mortality
Ouimet et al. 2007 Canada Prospective 820 Delirium
Blanco et al. 2008 Spain Prospective 2619 Sepsis
Faria et al. 2008 France Prospective 7 Infections
Gacouin et al. 2008 France Prospective 358 Epidemiology
Van Rompaey et al. 2009 Belgium Prospective 523 Delirium
de Wit et al. 2010 USA Retrospective 40 Epidemiology, Sepsis
Lam et al. 2010 Hong Kong Retrospective 265 Epidemiology
McKenny et al. 2010 Ireland Prospective 275 ICU LOS, 30d-mortality
Monte et al. 2010 Spain Retrospective 16 848 Epidemiology, Mortality,
Mechanical Ventilation
Singh et al. 2011 India Retrospective 138 Epidemiology
Christensen et al. 2012 Denmark Prospective 16 848 30d-mortality, 3-year mortality
Fuchs et al. 2012 Multicenter Retrospective 19 510 Elderly demographic
(Greece-
USA-Israel)
Gacouin et al. 2012 France Prospective 281 Epidemiology
Geary et al. 2012 2012 Scotland Prospective 838 Epidemiology, Mechanical
ventilation
Levesque et al. 2012 France Prospective 377 Cirrhosis, alcoholic hepatitis
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Brandenburg et al. 2014 Netherlands | Retrospective 7 331 Epidemiology

Gacouin et al. 2014 France Prospective 662 1 year mortality

Levesque et al. 2014 France Prospective 592 cirrhosis

Larkin et al. 2015 Ireland Retrospective 346 Epidemiology

McPeake et al. 2015 Scotland Prospective 580 Epidemiology

Stehman et al. 2015 USA Prospective 11 850 Mortality

Walkey et al. 2015 USA Retrospective 3 666 Mechanical ventilation

Sandiumenge et al. 2016 Spain Prospective 509 Mechanical ventilation

Banderas-Bravo et al. 2017 Spain Prospective 119 Epidemiology

Fernandes et al. 2017 Portugal Retrospective 170 Alcoholic hepatitis

Fernandez-Barat et al. 2017 Spain Prospective 222 Pneumonia

Hietanen et al. 2017 Finland Retrospective 899 One year mortality

Kanova et al. 2017 Czech Prospective 332 Delirium

Republic
Liisanantti et al. 2017 Finland Retrospective 403 000 Epidemiology
Mesa et al. 2017 Latin- Prospective 230 Delirium
America

Orsini et al. 2017 USA Prospective 65 Epidemiology, mechanical
ventilation, sepsis

Smith et al. 2017 Canada Retrospective 130 Epidemiology

Cilloniz et al. 2018 Spain Retrospective 6 403 20 year changes

Kulkarni et al. 2018 India Prospective 64 Cirrhosis

Mehandra et al. 2018 India Prospective 100 Pneumonia

McPhail et al. 2018 UK Retrospective 31 363 Cirrhosis

Secombe et al. 2018 Australia Retrospective 2670 ICU LOS, mechanical
ventilation, epidemiology

Lone et al. 2019 Scotland Retrospective 6 053 ICU and hospital LOS

Ng et al. 2019 Hong Kong Retrospective 270 Epidemiology

Samanta et al. 2019 India Prospective 759 Alcoholic pancreatitis

Stewart et al. 2019 Scotland Retrospective 257 Epidemiology, ICU LOS,
sepsis, delirium

Tollisen et al. 2019 Norway Prospective 852 Epidemiology

Uljas et al. 2019 Finland Retrospective 2532 3-year mortality

Trauma ICU

Davis et al. 1997 USA Retrospective 1234 LOS

Melnick et al. 2000 USA Retrospective 496 Epidemiology, LOS, Mortality
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Soffer et al. 2006 Israel Retrospective 5529 Epidemiology

De Guise et al. 2009 Canada Retrospective 60 Pneumonia, Sepsis

Brattstrom et al. 2010 Sweden Prospective 154 Prevalence, MOF

Swearingen et al. 2010 USA Retrospective 8735 Epidemiology, LOS, Mortality

Talving et al. 2010 USA Prospective 815 Epidemiology, LOS, Mortality,
Pneumonia, Sepsis, ARDS

Hadjizacharia et al. 2011 USA Matched-control | 772 Mortality, Pneumonia, Sepsis

Lustenberger et al. 2011 USA Retrospective 439 Epidemiology, LOS, Mortality,
Sepsis, ARDS

Zeckey et al. 2011 Germany Retrospective 437 Epidemiology, LOS, Mortality

Hsieh et al. 2013 China Prospective 5738 Epidemiology, LOS, Mortality

Melvan et al. 2013 USA Retrospective 111 Epidemiology

Nau et al. 2013 Germany Retrospective 9821 LOS

Afshar et al. 2014 USA Retrospective 26 305 Sepsis, ARDS

Crutcher et al. 2014 USA Retrospective 10611 LOS, Mortality, Pneumonia

Jawa et al. 2014 USA- Retrospective 19 369 AWS

Canada

Scheyerer et al. 2014 Switzerland | Retrospective 383 Epidemiology, LOS, Mortality

Gustafson et al. 2015 USA Retrospective 2482 Lactate and base deficit

Raj et al. 2015 Helsinki Retrospective 405 Mortality

Almeida et al. 2016 Brazil Prospective 87 Mortality

Mohseni et al. 2016 Sweden Retrospective 352 Epidemiology, LOS, Mortality

Jonsdottir et al. 2016 Iceland Retrospective 583 Prevalence

El-Menyar et al. 2019 USA-Qatar | Retrospective 681 Epidemiology, LOS, Mortality

8.4 APPENDIXD

Tool to Assess Risk of Bias in Cohort Studies

Was selection of exposed and non-exposed cohorts drawn from the same population? 1

Can we be confident in the assessment of exposure? 2

Can we be confident that the outcome of interest was not present at start of study? 3

Did the study match exposed and unexposed for all variables that are associated with the outcome of 4

interest or did the statistical analysis adjust for these prognostic variables?

Can we be confident in the assessment of the presence or absence of prognostic factors? 5

Can we be confident in the assessment of outcome? 6

Was the follow up of cohorts adequate? 7
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Were co-interventions similar between groups?

8.5 APPENDIX E
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Burn unit

Jones et al. 1991

1995

Haum et al.

McGill et al. 1995

2008

Silver et al.

Griffin et al. 2009

Holmes et al. 2010

Moore et al. 2010

Davis et al. 2012

Sveen et al. 2015

Daffue et al. 2018

Palmu et al. 2018

Klifto et al. 2019

Laughon et al. 2019

Cardiac care unit

Azarasa et al. 2009

Medical ICU
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Marik et al. 1996

Lankisch et al. 1999

de Wit et al. 2007

Moss et al. 2003

Touray et al. 2014

Chen et al. 2015

Nagari et al. 2019

Rentsch et al. 2019

Surgical ICU

Maxson et al. 1999

Delgado-Rodriguez et al. 2003

Paull et al. 2004

Rhodes et al. 2011

Rubinsky et al. 2013

Horacek et al. 2016

Lowery et al. 2018

Shin et al. 2018

Mixed ICU setting

Burnham et al. 2004

Muhlberg et al. 2005

Uusaro et al. 2005

O'Brien et al. 2006

Ouimet et al. 2007

Blanco et al. 2008

Faria et al. 2008

Gacouin et al. 2008

Van Rompaey et al. 2009

de Wit et al. 2010

Lam et al. 2010

McKenny et al. 2010

Monte et al. 2010

Singh et al. 2011

Christensen et al. 2012

Fuchs et al. 2012
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Gacouin et al. 2012

Geary et al. 2012

Levesque et al. 2012

Brandenburg et al. 2014

Gacouin et al. 2014

Levesque et al. 2014

Larkin et al. 2015

McPeake et al. 2015

Stehman et al. 2015

Walkey et al. 2015

Sandiumenge et al. 2016

Banderas-Bravo et al. 2017

Fernandes et al. 2017

Fernandez-Barat et al. 2017

Hietanen et al. 2017

Kanova et al. 2017

Liisanantti et al. 2017

Mesa et al. 2017

Orsini et al. 2017

Smith et al. 2017

Cilloniz et al. 2018

Kulkarni et al. 2018

Mahendra et al. 2018

McPhail et al. 2018

Secombe et al. 2018

Lone et al. 2019

Ng et al. 2019

Samanta et al. 2019

Stewart et al. 2019

Tollisen et al. 2019

Uljas et al. 2019

Trauma ICU

Davis et al. 1997
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Melnick et al. 2000

Soffer et al. 2006

De Guise et al. 2009

Brattstrom et al. 2010

Swearingen et al. 2010

Talving et al. 2010

Hadjizacharia et al. 2011

Lustenberger et al. 2011

Zeckey et al. 2011

Hsieh et al. 2013

Melvan et al. 2013

Nau et al. 2013

Afshar et al. 2014

Crutcher et al. 2014

Jawa et al. 2014

Scheyerer et al. 2014

Gustafson et al. 2015

Raj et al. 2015

Almeida et al. 2016

Mohseni et al. 2016

Jonsdottir et al. 2016

El-Menyar et al. 2019
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8.6 APPENDIXF

Studies Estimate (95% C.I.) Ev/Trt

Silver et al 0.141 (0.122, 0.160)  182/1293 -

Holmes et al 0.302 (0.178, 0.425) 16/53

Sveen etal. 0.345 (0.245, 0.445) 30/87

Griffin et al. 0.270 (0.160, 0.379) 17/63

Palmu et al. 0.060 (0.054, 0.065)  426/7134 .

Davis et al. 0.523 (0.429, 0.618) 56/107 _—
Jones et al 0.168 (0.138, 0.197)  103/614 —

Kifto et al. 0.200 (0.127, 0.273) 23/115

Daffue et al. 0.311 (0.251, 0.372) 707225

Laughon et al. 0.306 (0.177, 0.435) 15/49

Moore et al. 0.042 (0.009, 0.075) 6/143 —_

McGill et al 0.500 (0.359, 0.641) 24/48

Haum et al. 0.252 (0.202, 0.302) 73/290 —_

Subgroup BU (142=97.15 % , P=0.000) 0.248 (0.190, 0.306) 1041/10221 e

Marik et al. 0.210 (0.154, 0.266) 42/200

Moss et al. 0.300 (0.239, 0.361) 66/220

de Wit et al. 2007 0.034 (0.033, 0.034) 26577/785602 [l

Touray et al. 0.192 (0.144, 0.239) 51/266 —

Rentsch et al. 0.017 (0.016, 0.018)  950/56305 M

Nagari et al. 0.099 (0.085, 0.114)  157/1580 -

Lankisch et al. 0.332 (0.268, 0.396) 69/208

Chen etal. 0.372 (0.309, 0.435) 84/226

Subgroup MICU (1A2=99.47 % , P=0.000) 0.105 (0.091, 0.120) 27996/845107 <

Lowery et al, 0.104 (0.036, 0.172) 8/77

Paull et al. 0.339 (0.215, 0.463) 19/56

Maxson et al 0.148 (0.100, 0.197) 31/209 —

Rubinsky et al 0.094 (0.081, 0.107)  180/1913 -

Delgado-Rodriguez et al. 0.579 (0.554, 0.604)  872/1505 —
Shin et al 0.121 (0.057, 0.186) 12/99

Horacek et al 0.207 (0.140, 0.274) 29/140 S

Subgroup SICU (1*2=99.48 % , P=0.000) 0.227 (0.030, 0.424) 1151/3999 E————
Stehman et al 0.217 (0.209, 0.224) 2567/11850 -

Secombe et al 0.236 (0.220, 0.252)  631/2670 -

O'Brien et al 0.122 (0.116, 0.129) 1222/9981 -

de Wit et al. 2010 0.325 (0.180, 0.470) 13740

Uusaro et al. 0.256 (0.227, 0.286)  215/839 —

Stewart et al. 0.502 (0.441, 0.563)  129/257

McPeake et al. 0.345 (0.306, 0.384)  200/580 —_—
Sandiumenge et al. 0.252 (0.174, 0.330) 30/119

Larkin et al 0.066 (0.040, 0.093) 23/346 —

Geary etal. 0.254 (0.223, 0.285)  196/771 —

Lone et al. 0.407 (0.395, 0.419) 2463/6053 -
Gacouin et al. 2014 0.367 (0.310, 0.423)  103/281

Gacouin et al. 2008 0.288 (0.243, 0.334)  111/385 —
Gacouin et al. 2012 0.314 (0.279, 0.350)  208/662 —
Banderas-Bravo et al. 0.168 (0.101, 0.235) 20/119

Brandenburg et al. 0.108 (0.101, 0.115)  792/7331 -

Christensen et al 0.073 (0.069, 0.077) 1229/16848 =

Faria et al 0.219 (0.076, 0.362) /32

Fernandez-Barat et al 0.188 (0.092, 0.283) 12/64

Fuchs et al. 0.022 (0.019, 0.025)  160/7265 =

Hietanen et al. 0.316 (0.285, 0.348)  268/847 —
Kanova et al 0.278 (0.226, 0.330) 79/284

Kulkarni et al. 0.609 (0.490, 0.729) 39/64

Lam et al 0.299 (0.236, 0.362) 61/204

Levesque et al. 2012 0.679 (0.632, 0.726)  256/377 e
Levesque et al. 2014 0.689 (0.652, 0.726)  408/592 —
Mahendra et al. 0.390 (0.294, 0.486) 39/100

McKenny et al. 0.880 (0.842, 0.918)  242/275

McPhail et al. 0.349 (0.343, 0.354) 10936/31363 .

Mesa et al 0.278 (0.220, 0.336) 64/230

Monte et al 0.771 (0.731, 0.810)  336/436 —_—
Ng et al. 0.130 (0.090, 0.170) 35/270 —_—

Orsini et al. 0.354 (0.238, 0.470) 23/65

Samanta et al. 0.485 (0.449, 0.520)  368/759 —
Singh et al. 0.246 (0.174, 0.318) 34/138

Tollisen et al. 0.120 (0.098, 0.142)  102/852 -

Ulias et al 0.330 (0.312, 0.348)  836/2532 -

Van Rompaey et al. 0.948 (0.929, 0.967)  496/523

Walkey et al. 0.150 (0.138, 0.162)  550/3666 -

Subgroup MIX (12=99.86 % , P=0.000) ~ 0.334 (0.280, 0.388) 25503/110070 fe—
Swearingen et al. 0.337 (0.327, 0.347) 2944/8735 -
El-Menyar et al. 0.141 (0.115, 0.167) 96/681 —

Zeckey etal. 0.245 (0.205, 0.285)  107/437 ——

Melvan et al, 0.198 (0.124, 0.272) 22/111

Lustenberger et al. 0.465 (0.418, 0.511)  204/439 _—
Hsieh et al 0.105 (0.097, 0.113)  601/5738 -

Mohseni et al. 0.386 (0.335, 0.437)  136/352 —
Melnick et al 0.387 (0.344, 0.430)  192/496 —_—
Scheyerer et al. 0.175 (0.137, 0.213) 67/383 —

Talving et al. 0.426 (0.392, 0.460)  347/815 —_—
Soffer et al. 0.031 (0.026, 0.035)  170/5529 .

Nau et al. 0.082 (0.076, 0.087)  804/9821 -

Almeida et al 0.161 (0.084, 0.238) 14/87

Crutcher et al. 0.208 (0.200, 0.215) 2203/10611 -

De Guise et al. 0.244 (0.119, 0.370) 11/45

Jonsdottir et al 0.276 (0.240, 0.312)  161/583

Afshar et al. 0.280 (0.274, 0.285)  7360/26305 «

Brattstrom et al. 0.331 (0.257, 0.405) 51/154

Davis et al. 1997 0.499 (0.471, 0.527)  616/1234 —
Raj et al. 0.756 (0.714, 0.797)  306/405 —_—
Subgroup TICU (12=99.8 % , P=0.000) ~ 0.287 (0.227, 0.346) 16412/72961 —_—
Azarasa et al. 0.082 (0.060, 0.104) 149/600

Subgroup CCU (1*2=NA , P=NA) 0.082 (0.060, 0.104) 49/600

Overall (1*2=99.86 % , P=0.000) 0.284 (0.267, 0.302) 72152/1042958 <

04
Proportion

Forest plot 1. Alcohol prevalence.
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Alcohol Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
12.1.1 Burn Unit

Haum et al. 1995 56 70 122 155 26% 1.02[0.88,1.17] 1995 T
MeGill et al. 1995 42 T3 194 237 2.4% 0.70[0.57,0.86] 19595 -
Griffin et al. 2009 4 56 3649 511 2.5% 1.01[0.86,1.200 2009 T
Holmes etal. 2010 137 182 a0s 1111 2.6% 1.04[0.95,1.14] 2010 r
Dawig etal 2012 20 ar ] 12 1.8% 0.72[0.46,1.12] 2012 T
Sveen etal 2015 14 17 35 46 2.3% 1.08[0.82,1.42] 2015 I
Palmu etal. 2018 ar 56 38 51 2.3% 0.89[0.69,1.14] 2018 =T
Subtotal (95% CI) 491 2123 16.6% 0.94 [0.84, 1.06] 4
Total events 347 1672

Heterogeneity: Tau*=0.01; Chi*=14560, df= 6 (P=002), F=62%

Testfor overall effect: Z=1.02 (P =0.31)

12.1.2 SICU

Maxson et al. 1999 48 45 385 a51 2.7% 1.82[1.41,1.64] 1959 -
Delgado-Rodriguez et al. 2003 568 ar2 1449 633 2E% 2.77[2.39,3.21] 2003 -
Lowery etal. 2018 7 g 38 <] 21% 1.881.13,2.23] 2018 -
Subtotal (95% CI) 929 1253 7.3% 1.89 [0.85, 4.17] -
Total events 623 542

Heterogeneity: Tau®= 0.48; Chi*=161.81, df=2 (P = 0.00001), F= 99%

Testfor overall effect Z=1.57 (FP=012)

12.1.3 MICU

Moss et al 2003 45 [ 74 154 24% 1.33[1.06,1.67] 2003 e
de Wit et al. 2007 20229 26577 336572 7549025 2.7% 1.7211.70,1.73] 2007 -
Touray et al. 2014 32 51 g5 215 23% 1A2[1.10,1.84] 2014 —
Subtotal (95% CI) 26694 750394 7.4% 1.53[1.27,1.84] L
Total events 20306 336746

Heterogeneity: Tau*= 002, Chi*=699, df= 2 {P=003); F=71%

Testfor overall effect: Z=4.46 (P = 0.00001)

12.1.4 Mixed ICU

Burnham et al. 2004 9 10 4 10 1.1% 2.25[1.02,494] 2004 —
Uusaro et al. 2005 170 215 407 E78 2E6% 1.32[1.20,1.44] 2005 -
O'Brien etal. 2006 1004 1222 5598 arag 2.7% 1.28[1.25,1.33] 2008 -
Gacouin etal. 2008 91 111 148 247 2B% 1.37[1.20,1.56] 2008 -
Christensen et al. 2012 314 444 9089 15318 2.7% 11801.12,1.27] 2012 -
Gearyetal 2012 140 196 291 575 2B% 1.41[1.25,1.59) 2012 -
Gacouinetal. 2012 T8 103 101 178 2.8% 1.3301.13,1.588] 2012 -
Gacouin etal. 2014 162 208 272 454 26% 1300147, 1.44] 2014 -
Larkin et al. 20145 18 23 189 323 2.4% 1.341.06,1.64] 2015 "‘
Stehman etal. 2015 992 1226 5328 9283 27% 1.29[1.25,1.33] 2015 -
McPeake etal 2015 T 101 188 380 2.6% 1.8211.31,1.77] 2015 -
Sandiumenge etal. 2016 23 30 59 83 23% 1.161[0.90,1.48] 2016 I
Secombe etal. 2018 413 631 10049 2038 2.7% 1.321.23,1.42] 2018 -
Stewart et al. 2019 42 60 B0 128 23% 1.4901.17,1.91] 2018 -
Lone etal. 2019 1586 2463 1809 35490 2.7% 1.211.16,1.26] 2019 -
Tollisen etal. 2019 a0 102 478 Ta0 2.6% 1.2301.09,1.38] 2019 ~
Subtotal (95% CI) 7145 42802  39.7% 1.29[1.25,1.32] |
Total events 5198 2861

Heterogeneity: Tau®= 0.00; Chi®= 2688, df=15{FP =0.03); F= 44%

Testfor overall effect: Z=17.31 {F = 0.00001)

121.5TICU

Melnick et al. 2000 1486 182 238 304 2.6% 1.03[0.94,1.13] 2000 r
Soffer et al. 2006 4877 5359 a7 170 2.6% 1.89[1.40,1.82] 2006 -
Talving etal. 2010 305 347 384 468 2.7% 1.07[11.01,1.13] 2010 r
Swearingenet al. 2010 1766 2944 4822 a7491 2.7% 0.71[0.68,0.73] 2010 -
Zeckeyetal 2011 a5 107 235 330 2.6% 1.12[0.99,1.26] 2011 .
Lustenherger et al. 2011 176 204 193 235 2.7% 1.05[0.97,1.14] 2011 r
Melvan etal. 2013 20 22 823 a0 2.6% 0.99[0.85,1.14] 2013 T
Hsieh et al. 2013 244 282 2788 8137 2.7% 1.541.45 163 2013 -
Scheyereretal. 2014 ar 67 189 286 2.6% 1.28[1.13,1.47] 2014 -
Mohseni etal. 2016 110 136 160 216 2.6% 1.08[0.97,1.22] 2016 T
El-Menyaretal. 2019 95 96 a54 a85 2.7% 1.04[1.02,1.07] 2019

Subtotal (95% CI) 9766 13612 29.0% 1.11[0.93,1.33] *
Total events a9t 9844

Heterogeneity: Tau®= 0.09; Chi®= 934.36, df=10 (P = 0.00001); F= 99%

Testfor overall effect Z=1.15(F =0.25)

Total (95% CI) 45025 819184 100.0% 1.23 [1.11,1.36] [}
Total events 34365 374335

Heterogeneity: Tau®=0.10; Chi®= 5199.55, df= 39 (P < 0.00001); F= 99% IIJ.D1 D!1 1ID 1DDI

Testfor overall effect: Z=3.91 (P = 0.0001)
Test for subgroup differences: Chi®= 33.58, df= 4 (P < 0.00001}, F=88.1%

Forest plot 2. Male prevalence RR

Favours [Alcohol]  Favours [Control]



Experimental

Control

Mean Difference

Mean Difference

Study or Subgroup Mean 5D  Total Mean 5D Total Weight IV, Random, 95% ClI  Year IV, Random, 95% Cl
5.1.1 Burn Unit

Sveen etal 2018 41.1 14 17 M7 132 46 4.8% -0.60 [-8.27,7.07] 2018 I
Palmu etal 2018 446 148 56 46.3 18 51 5.2% -1.70[-7.98,4.58] 2018 I
Subtotal (95% CI) 73 97 10.0% -1.26 [-6.12, 3.60] -
Heterogeneity: Tau®=0.00; Chi*=0.05, df=1 {P=0.83), F=0%

Testfor overall effect: Z=0.51 (P = 0.61)

51.2CCU

Azarasa et al 2008 44 526 9 551 554 14 0.6% -502.00 [-546.08,-457.02] 2008 4

Subtotal {95% Cl) 9 14 0.6% -502.00 [-546.98, -457.02]

Heterogeneity: Mot applicable

Test for averall effect £=21.87 (P = 0.00001)

5.1.3 SICU

Maxson et al. 1999 63 124 872 GG 126 633 B.2% -3.00[4.29,-1.71] 1993 -
Faull et al. 2004 B2 23 19  67.4 1.5 ar 6.2% -5.40 [-6.54,-4.26] 2004 -
Rubinsky etal. 2013 64 g 180 67 10 1733 6.2% -3.00[F4.26,-1.74] 2013 -
Subtotal (95% CI) 1071 2403  18.5% -3.82 [-5.44, -2.20] 4
Heterogeneity: Tau®=1.66; Chi*=10.47 df=2 (P =0.005); F=81%

Test for overall effect: Z=4.62 (P = 0.00001)

5.1.4 MICU

Moss etal. 2003 501 136 66 563 1745 154 A7% -6.20 [-10.49,-1.91] 2003 I

de Wit etal. 2007 56 136 26577 68 17 758025 B.2% -12.00 1247,-11.83] 2007 "

Subtotal {95% CI) 26643 750179  11.9% -9.51 [15.14, -3.89] -
Heterogeneity: Tau®=14.42; Chi*=7.01, df=1 (P = 0.008); F= 86%

Testfor overall effect: £= 3.31 (P =0.0009)

5.1.5 Mixed ICU

Stehman etal. 2015 40 18 1226 54 202 283 6.2% -14.00 14.93,-13.07] 2015 -
Sandiumenge et al. 2016 55 188 0 a7y AvT g9 4.8% -2 701037, 4.97] 20186 I —
Secombe etal. 2018 435 125 631 488 133 203 B1% -8.30[F7.37,-3.23] 218 -
Stewartetal. 2019 504 162 69 GO 15 128 56% -10.30 [14.92,-568] 2019 -
Subtotal {95% CI) 1956 9703  22.7% -8.50 [14.42, -2.57] .
Heterogeneity: Tau®=31.82; Chi*= 63.23, df= 3 (P = 0.00001); P=95%

Test for averall effect Z=2.81 (F=0.005)

516 TICU

Swearingenet al. 2010 323 1225 2944 3438 1645 4791 6.2% -2.08[2.69,-1.47] 2010 -
Lustenberger et al. 2011 3B 138 204 391 185 235 5.9% -310[F6.10,-010] 2011 -7
Zeckay et al. 2011 35 1.2 107 36.3 0.7 330 6.2% -1.30[-1.54,-1.068] 2011 -
Melvan etal 2013 352 26 22305 15 490 6.2% 4.70[3.57, 683 2013 -
Mohsenietal. 2016 47 17 136 52 18 216 58% -5.00[F873,-1.27] 2016 i
El-Menyaretal 2019 332 9.6 96 36 126 585 B1% 1.60 [F0.57, 3.77] 2018 -
Subtotal {95% CI) 3509 7247  36.4% -0.52 [-2.44, 1.40] L ]
Heterogeneity: Tau®=4.72; Chi*= 12517, df= 5 (P = 0.00001); P = 96%

Test for averall effect Z=0.53 (P = 0.59)

Total (95% CI} 33261 778643 100.0% -6.93 [-10.46, -3.39] <&
Heterogeneity: Tau® = 52.34; Chi®= 6891.33, df= 17 (F = 0.00001); F= 100% I T P S

Test for overall effect: Z= 3.84 (P = 0.0001)

Testfor subaroup diffierences: Chi*= 489.01, df= 5 (P = 0.00001), F= 99.0%

Forest plot 3. Mean age

Favours [alcohol]

Favours [control]
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Alcohol Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl Year I, Random, 85% CI
2.1.1 LOS Burn Unit
Jones etal. 1981 33.9 287 59 22,2 258 166  7.0% 11.70[3.39, 20.01] 1991
Haurm etal. 1995 65 26 i 45 22 51 6.9% 20.00[2.91, 31.09] 1995 —
Subtotal (95% CI) 89 217 13.9% 15.00 [7.04, 22.97] e
Heterogeneily: Tau®= 9.45, Chi*=1.38, df=1 (P=0.24), F= 27%
Test for overall effect: Z=3.69 (P =0.0002)
2.1.2MICu
Marik et al. 19936 11 5 42 7 1 188 7.2% 4.00([2.48,552] 1936 -
Subtotal (95% CI) 42 158 7.2% 4,00 [2.48, 5.52] +
Heterogeneity: bot applicable
Testfor overall effect: Z= 516 (P = 0.00001)
2.1.3 SICU
Maxson etal. 1999 221 1.88 31 2452 396 280 T.2% -0.31 F1.11,0.49] 1999 T
Subtotal (95% CI) 31 290 7.2% -0.31[-1.11, 0.49] 1
Heterogeneity: Mot applicable
Testfor overall effect: Z=0.76 (F = 0.45)
2.1.4 Mixed ICU
Stewart et al. 2019 7101 128 95 109 60 T.2% -290 F6.17,0.37] 20149 —
Subtotal (95% CI) 128 60 7.2% -2.90 [-6.17, 0.37] <&
Heterogeneity: Mot applicable
Test for overall effect: Z=1.74 (P =0.08)
21.5TICU
Davis etal 18497 36 04 616 41 03 618  7.2% -37.40[37.44 -37.36] 19497
Talving etal. 2010 93 108 347 65 TB 468 T.2% 280147, 413 2010 -
Swearingenet al. 2010 1.4 511 2944 205 545 5791 T.1% -0.51 [F0.74,-0.28] 2010 1
Zeckey etal. 2011 14 1.3 107 1689 049 330 T1% -1.90 [F2.16,-1.64] 2011 "
Lustenberger et al. 2011 5.4 8 204 47 73 235 T.1% 0.70[-0.74,2.14] 2011 -
Mauetal 2013 9.8 127 9m7 141 19.8 91 7% -4.30 [-9.38,-0.22] 2013 -]
Hgieh etal 2013 1.7 62 5137 32 T2 282 T.2% -1.50 [2.34,-0.66] 2013 -
Crutcheretal. 2014 14 17 2203 711 B408  T.2% T.00([6.25, 7.78] 2014 -
Mohseni etal 2016 10 g 136 11 ] 216 7.2% -1.00 [2.83,0.93] 2016 T
Subtotal (95% CI) 20711 16449 64.6%  -4.01[-20.87,12.84] —ensliilin——
Heterogeneily: Tau® = 665.04; Chi*=183911.80, df=8 (P = 0.00001); F=100%
Test for overall effect: Z=0.47 (P = 0.64)

Total (95% CI) 21001 17174 100.0%
Heterogeneity: Tau® = 666.16; Chi*= 184371.57, df=13 (P = 0.00001); F=100%
Test for overall effect Z=0.05 (P = 0.96)

Test for subaroup differences: Chi®= 41.41, df= 4 (P = 0.00001), F= 90.3%

Forest plot 4. LOS ICU

-0.35[-13.91,13.22]

——
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Favours [Alcohol] Favours [control]
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Alcohol Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
3.1.1 Burn Unit

Haurm et al. 1995 41.3 302 70 413 302 185 2.1% 0.00 [-8.52, 852 19495

Sveenetal 2015 19 11 17 31 38 46 1.1% -12.00[-24.42, 0.42] 20158 4

Subtotal (95% CI) a7 201 31% 511 [-16.74, 6.52] e —

Heterogeneity: Tau®= 42.45; Chi*= 2,44, df=1 (P =0.12); F=53%
Testfor overall effect Z= 0.86 (F = 0.39)

3.1.2 Sicu

Maxson etal. 1999 84 42 3 BB 8 290 9.4% -0.40[2.14,1.34] 1999 —

Paull et al. 2004 261 84 19 106 1.8 633 GBO0% 1550[11.72,19.28) 2004 —
Subtotal {95% Cl) 50 923 153% 7.46[-8.12, 23.04] e —

Heterogeneity: Tau®=124.14; Chi*= 56.07, df=1 (P = 0.00001); F= 38%
Testfor overall effect: £= 094 (P = 0.35)

3.1.3 MICU

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: Not applicable

Test for owverall effect: Mot applicable

3.1.4 Mixed ICU

Subtotal (95% Cl) 0 0 Not estimable
Heterogeneity: Mot applicable

Test for overall effect: Mot applicable

31.5TICU

Davis etal 1997 11.9 0.8 616 128 08 618 11.1%  -0.90[0.99, -0.81] 1987 "
Talving et al. 2010 9 105 347 5.9 6.22 468 10.2% 3A0[1.86,4.34] 2010 —
Sweatingenetal. 2010 477 B.57 2944 5728 726 5791 11.0%  -0.51[0.81,-0.21] 2010 i
Zeckey etal. 2011 285 1.3 107 31 1.4 330 1MA% -280[F2.79,-2.21] 2011 -
Lustenherger et al. 2011 96 10 204 114 131 235 87% -1.80 [F3.97,0.37] 2011 "

MNau etal. 2013 247 284 91 273 318 M7 36% -2.60 [-8.47,3.27] 2013 e R
Hsieh etal. 2013 127 1892 282 101 123 58137 9.3% 2.60[0.82,4.38] 2013 -
Crutcher et al. 2014 17 17 2203 9 13 8408 10.7% 8.00[7.24,8.76] 2014 -
tohseni etal. 2016 2318 136 2318 216 5.8% 0.00 [3.86, 3.86] 2016 I —
Subtotal {95% CI) 6940 30220 81.5% 0.91 [-0.54, 2.36]

Heterogeneity: Tau?= 3.97; Chi®= 703.46, df = 8 (P = 0.000013; F= 99%
Test for overall effect Z=1.23 (P = 0.22)

Total (95% CI) TorT 31344 100.0% 1.49 [0.14, 2.85] <&

Heterogeneity: Tau*= 431, Chi®=778.92, df=12 (P = 0.00001}); F=98% _150 —IS b % 1=EI
Testfor overall effect = 2.16 (F = 0.03) Favours [Alcohol] Favours [Control]
Testfor subaroup differences: Chi*=1.71, df=2 (P=043), F=0%

Forest plot 5. Hospital LOS



Alcohol Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
4.1.1 MICU
Marik at al. 1996 q 42 25 158 2.9% 1.35[0.68, 2.68] 1596 —
Subtotal (95% CI) 42 158 8.9% 1.35 [0.68, 2.68] ——
Total events 9 25
Heterogeneity: Mat applicakle
Testfor overall effect 2= 0.87 (P=0.38)
4.1.2 Mixed ICU
usaro et al. 2005 18 15 T BETE 11.2% 0.84[0.52,1.37] 2005 — 1
Gacouin et al. 2008 26 1M 317 1A% 187147, 2.99] 2008 . —
de it et al 2010 3 13 ] 27 4.3% 1.25[0.35,4.43] 2010
Gearyetal 2012 35 196 90 &¥5 12.8% 1.141[0.80,1.63] 2012 T
Gacodin etal. 2014 a0 208 A1 454 13.0% 1.79[1.28, 2.80] 2014 e
McPeake etal 2015 18 22 48 380 139% 317 [2.44,413] 2015 —_—
Sandiumenoe etal. 2016 q 30 24 89 9.3% 1.11[0.58,2.12] 2016 — T
Lone etal 20189 1087 2463 1308 3880 153% 1.21[1.14,1.29] 2018 -
Subtotal (95% CI) 3258 6040 91.1% 1.47 [1.05, 2.06] e
Total events 1247 1688
Heterogeneity: Tau®=0.18; Chi*= G044, df=7 (F = 0.00001); F=83%
Testfor overall effect: Z= 226 (P =0.02)
Total {95% Cl) 3300 6198 100.0% 1.46 [1.07, 2.00] B
Total events 1296 1713
Heterogeneity: Tau?=0.16; Chi®= 60.54, df= 8 (P = 0.00001); F= 87% 052 D=5 é %

Testfor overall effect 2= 239 (F =002
Testfor subaroup diferences: Chi®=0.05, df= 1P =083, F=0%

Forest plot 6. ICU Mortality

Fawvours [Alcoholl] Favours [control]
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Alcohol Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% C|
5.1.1 Burn Unit
Jaones etal 1991 14 30 ¥ a1 2.5% 3.401[1.595, 747 1991 ——
Haum et al. 1935 18 a8 32 166 4.5% 1.68[0.96, 2.60] 1934 I —
Silver et al. 2008 4 24 2 24 0.8% 2.00[0.40,9.81] 2008 +
Subtotal (95% CI) 113 241 7.8% 2.07 [1.23, 3.48] el
Total events 36 4
Heterogeneity: Tau®=0.05; Chi®= 261, df=2 (P=0.27), F=23%
Testfor averall effect: Z=2.76 (F = 0.006)
51.2CICU
Azarasa etal 2004 2 48 13 a51 0.9% 1.73[0.40, 7 48] 20049 *
Subtotal (95% CI) 49 551 0.9% 1.73 [0.40, 7.45] — e —
Total events 2 13
Heterogeneity: Mot applicable
Testfor averall effect: Z=0.74 (P = 0.45)
51.3 MICU
Subtotal (95% CI) 0 0 Not estimable
Total events a a
Heterogeneity: Mot applicable
Testfor averall effect: Mot applicable
5.1.4 SICU
Faull etal. 2004 3 18 a ar 0.2% 13.30[0.72 24495 2004 +
Lowery et al. 2018 1 a8 10 i} 0.5% 08G[013 589 2018 + *
Subtotal {95% CI) 27 106 0.8% 2.73[0.18, 41.18] ——EE
Total events 4 10
Heterogeneity: Tau®=2.35; Chi*= 248, df=1 (F=012); F= 60%
Testfor averall effect Z=072 (P=047)
5.1.5 Mixed ICU
Burnham et al. 2004 4 10 ] 10 24% 0500022 1.14] 2004
Uusaro etal. 2005 41 215 137 678 6.5% 0.94 [0.69,1.29] 2004 T
de Wit et al. 2010 3 13 5 27 1.2% 1.25[0.35 4.43] 2010
Gearyetal 2012 a1 196 133 a7s B.9% 1.12[0.85,1.449] 2012 -1
Gacodin etal 2014 68 208 45 454 T 1% 1.861[1.20,2.04] 2014 —
Larkin et al. 2015 5 23 a3 323 25% 0.85[0.38,1.88] 2014
McPeake etal 2014 60 200 128 384 T.i% 0.911[0.71,1.18] 2014 T
Lone etal 2014 1448 2463 1791 35490 9.2% 1TA8[112,1.23] 20149 -
Subtotal (95% CI) 3328 6046 42.9% 1.10 [0.94, 1.28] <&
Total events 1680 2380
Heterogeneity: Tau*=0.02; Chi*=15.06, df=7 (P =0.04) F=54%
Testfor averall effect Z=117 (P=0.24)
51.6TICU
Melnick etal. 2000 2 182 14 304 0.9% 0.23[0.05 0.98) 2000 4
Swearingenet al. 2010 21 2844 119 &7 B.9% 134101, 1.77] 2010 ——
Talving etal. 2010 H 347 a0 468 5.6% 052035 0.77] 2010 I
Zeckey etal. 2011 12 107 i 330 3.5% 1.06[0.87,1.96] 2011 . E—
Lustenberger et al. 2011 20 204 38 235 4.4% 0.59[0.36, 0.98] 2011 e —
Hadjizacharia et al. 2011 a8 386 48 386 B.4% 1.82[1.32 2500 2011 -
Hsieh etal 2013 30 601 183 8137 8.7% 1.681[1.14, 2.46] 2013 E—
Scheyerar etal. 2014 4 BY 14 286 1.5% 1.22[041, 3649 2014
Crutcheretal 2014 222203 E1 8408 4.6% 1.38[085 2.24] 2014 B B —
Mahseni etal 2016 14 136 17 216 3% 1.31 [0.67, 2.57] 2016 S e —
El-Menyaretal. 20149 17 el 162 aga 4.9% 068043, 1.07 20149 I —
Subtotal (95% CI) 7283 22146  AT.6% 1.02 [0.74,1.39] e
Total events 312 733
Heterogeneity: Taw® = 0.20; Chi*= 4478, df=10(P = 0.000013; I°= 73%
Testfor averall effect Z=011 (F=0591)
Total (95% CI) 10800 29090 100.0% 1.13 [0.97,1.30] g
Total events 2044 3177
Heterogeneity: Taw® = 0.06; Chi*= 73.02 df= 24 (P = 0.000013; IF= 67% Ulz UIS é %

Testfor averall effect Z=1.58 (P=011)

Testfor subaroup diferences: Chit=6.59, df= 4 (P =0.16), F= 39.3%

Forest plot 7. Hospital mortality

Favours [Alcohol] Favours [control]
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Alcohol Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year MN-H, Fixed, 95% CI
6.2.1 Mixed ICU
Mckenmy et al. 2010 a 33 46 247 B.1% 1.28 [0.B6, 2.46] 2010 I
Christensen et al. 2012 149 444 3077 15619 93.7% 1.70[1.49,1.95] 2012 .
Subtotal (95% CI) ATT 15861 99.8% 1.68 [1.47,1.91] []
Total events 187 3123
Heterogeneity, Chi*= 072, df=1 (P=040) F=0%
Test for overall effect; Z=7.67 (P = 0.00001)
6.2.2 SICU
Faull et al. 2004 3 18 1] w 0.2% 13.30[0.72, 244.95] 2004 *
Subtotal (95% CI) 19 37 0.2% 13.30[0.72, 244.95] e —
Total events 3 1]
Heterogeneity: Mot applicahle
Test for overall effect; Z=1.74 (P = 0.08)
Total {(95% CI) 496 15898 100.0% 1.70 [1.49,1.94] ]
Total events 160 23
Heterageneity: Chi*= 265, df=2 {P=027) F=25% f t t {
Testfo?n\rer;yll effect 7= ?I.SS (F 5 D.DDDD1)I) 0.0 0.1 10 100
i ) Favours [Alcohol] Favours [control]
Testfor subgroup differences: Chif=1.94, df=1 (P =016}, F=48.4%
Forest plot 8. 30d-mortality

Alcohol Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
11.1.1 Mixed ICU
Gacadin etal. 2014 83 208 120 454 37 7% 1.680[1.28 2.00] 2014 ——
Higtanen etal 2017 Ta 2168 203 473 3FT% 080064 1.00] 2017 —
Subtotal (95% Cl) 476 1033  75.4% 1.13 [0.57, 2.24] ——anilin-—
Total events 163 323
Heterogeneity: Tau®= 0.23; Chi*= 1917 df=1 (F = 0.0001}; F=95%
Testfor overall effect Z=0.35 (P =0.73)
11.1.2 TICU
Mohsenietal. 2016 a 136 26 MB 246% 049023 1.05] 2016 - &7
Subtotal (95% Cl) 136 216 24.6% 0.49 [0.23, 1.05] —ei
Total events a 25
Heterogeneity: Mot applicable
Test for averall effect Z=1.84 (P =0.07)
Total (95% CI) 612 1249 100.0% 0.92 [0.50, 1.70] —anli——
Total events 171 3449
Heterogeneity: Tau®= 0.25; Chi®= 23,88 df=2 (P = 0.00001});, F=92% 052 EIIE é :lj

Test for overall effect Z=0.27 (P =0.79)
Testfor subaroup differences: Chif= 257, df=1(P=011), F=611%

Forest plot 9. one-year mortality

Favours [Alcohol]

Favours [cantrol]
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Alcohol Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% C|
11.1.1 Burn Unit
Silver et al. 2008 18 24 12 24 T4% 1.50[0.95, 2.38] 2008
Subtotal {95% CI) 24 24 7.9% 1.50 [0.95, 2.38] e g
Total events 18 12
Heterageneity: Mat applicable
Testfor averall effect: Z=1.72 (F=0.09)
11.1.2 MICU
Marik et al. 1996 19 42 a8 158 9.4% 0.81[0.a7,1.16] 1956 —
Maoss et al. 2003 A6 53 a7 184 122% 1.35[1.15,1.58] 2003 -
de Wit et al. 2007 3629 2EETT 61442 TaY02Es 131% 1.69[1.64,1.74] 2007 -
Subtotal {95% CI) 26685 759337 34.6% 1.30 [0.96, 1.75] g
Total events aro4 B1627
Heterageneity: Tau® = 0.06; Chi®= 2293, df= 2 (P = 0.0001); F= 91%
Testfor averall effect: Z=1.69(F=0.09)
11.1.3 SICU
Subtotal (95% CI) 0 0 Not estimable
Total events 0 0
Heterageneity: Mat applicable
Testfor averall effect: Mot applicable
11.1.4 Mixed ICU
de Wit et al. 2010 a 13 16 27 T.0% 1.04[061,1.77] 2010 E —
Christensen etal. 2012 GEYZ 18619 172 444 126% 1.11[0.98,1.24] 2012 ™
Stehman etal. 2014 38A0 9283 285 2867 12.6% 419[372 471 214 -
Secombe etal 2018 187 £ 402 2039 12.3% 1.50[1.30,1.74] 2018 -
Subtotal (95% CI) 25546 5077  44.4% 1.66 [0.75, 3.65] i
Total events 10747 a44
Heterogeneity: Tau®=0.63; Chi®= 310.33, df= 3 (P = 0.00001); F=99%
Testfor averall effect Z=1.26 (F=0.21)
11.1.5TICU
Afsharetal 2014 2107 T360 3430 18945 13.0% 1.58101.891,1.66] 2014 -
Subtotal {95% CI) 7360 18945 13.0% 1.58 [1.51, 1.66] (]
Total events »ar 3430
Heterageneity: Mat applicable
Testfor averall effect: Z=19.07 (P = 0.00001)
Total (95% CI) 59615 783383 100.0% 1.53 [1.24,1.87] 5
Total events 16476 A5914
ihae 2 - - - —_ SR - Il } 1 } 1 1
Heterogeneity: Tau®=0.08; Chi®= 32632, df= 8 (P = 0.00001); *=98% 0!1 D!E 0!5 ﬁ é 1'D

Testfor averall effect: Z=4.01 (P = 0.0001)
Testfor subaroup differences: Chit=1.71, df= 3P =064, F=0%

Forest plot 10. Mechanical ventilation prevalence

Favours [Alcohol]

Favours [control]
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 85% Cl
7.1.1 Burn Unit
Jones etal. 1991 g 20 ] 4 13 81 256%  4.00[-4.00, 12.00 T =
Subtotal (95% CI) 30 51  25.6% 4.00[4.00,12.00] ——e——
Heterogeneity: Mot applicable
Test for overall effect Z=088(F =033
7.1.2 SICU
Faull et al. 2004 117 74 18 07 04 A7 35T%  11.00[FEF, 14.33] — &
Subtotal (95% CI) 19 37 357% 11.00 [7.67,14.33] i
Heterogeneity: Mot applicable
Test for overall effect Z=6.47 (P = 0.00001)
713 TICU
Crutcheretal. 2014 5 14 2203 3 11 8408 38.7% 2.00[1.37, 263 =
Subtotal (95% CI) 2203 8408 38.7% 2.00[1.37, 2.63] L J
Heterogeneity: Mot applicable
Test for overall effect Z=6.22 (F = 0.00001)
Total (95% CI) 2252 8496 100.0% 5.72[1.21,12.65] e
Heterageneity: Tau®= 32.21; Chi*= 27.26, df = 2 (P = 0.00001%; F= 93% —1ID |5 ;) % 1ID

Test for owerall effect £=1.62(F=011)

Test for subaroup differences: Chi®= 27 26, df=2 (P = 0.00001), F=92.7%

Forest plot 11. Mechanical ventilation days

Favours [experimental]

Favours [control]
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
6.1.1 Burn Unit
Davis etal. 2012 7 16 22 37 7E% 0.74[0.40,1.36] 2012 -
Subtotal (95% CI) 16 37 7.8% 0.74 [0.40, 1.36] —~l—
Total events 7 22
Heterogeneity: Mot applicable
Test for overall effect Z=098 (P =0.33)
6.1.2 SICU
Maxson et al. 1994 ] 31 il 290 7.E% 272[1.43,517] 1999 I
Paull etal. 2004 G 19 3 a7 40% 3.89[1.08,13.688] 2004
Subtotal (95% CI) 50 327 1M.0% 2.92 [1.65, 5.19] ~l—
Total events 14 34
Heterogeneity: Tau?= 0.00; Chi*=0.26, df=1 (P = 0.61); F= 0%
Test for overall effect: 2= 366 (P =0.0002)
6.1.3 MICU
Moss et al. 2003 40 li1] 54 194 101% 1.73[1.29,2.31] 2003 I
de Wit et al. 2007 7480 2RBTT 282239 759035 11.0% 0.72[0.71,0.74] 2007 bl
Subtotal (95% CI) 26943 750179 21.1% 1.10 [0.47, 2.59] —ei
Total events 7520 292283
Heterogeneity Tau®= 0.37; Chi*= 34.62, df=1 (P = 0.00001); F=97%
Test for averall effect Z=023 (P=082
6.1.4 Mixed ICU
Gacouin et al. 2008 47 111 42 247 97% 248 [1.75,3.54] 2008 I —
Gacouinetal. 2012 33 103 4] 178 9.8% 086 [061,1.21] 2012 T
Gacouin et al. 2014 82 208 135 454 10.4% 1.33[1.06,1.65] 2014 —
Subtotal (95% CI) 422 879 29.9% 1.41 [0.84, 2.39] ~li—
Total events 162 243
Heterogeneity Tau®= 019, Chi*=18.28, df= 2 (P = 0.0001); F= 89%
Test for overall effect: Z=1.29 (P =0.20)
6.1.5TICU
De Guise etal. 2009 ] 11 13 34 BT% 1.18[0.55,2.58] 2009 I e —
Talving etal. 2010 14 347 29 468 7.9% 0.70[0.38,1.28] 2010 -1
Hadjizacharia etal. 2011 3 386 12 386 41% 0.25[0.07,0.88] 2011
Crutcher etal. 2014 345 2203 935 8408 10.8% 1.41[1.26,1.58] 2014 -
Subtotal (95% CI) 2947 9296 29.5% 0.88 [0.49, 1.60] ~li——
Total events 368 989
Heterogeneity: Tau®=0.25; Chi*=12.15, df= 3 (P = 0.007), F=T5%
Test for overall effect: £=0.41 (P = 0.68)
Total (95% Cl) 30378 769718 100.0% 1.21 [0.88, 1.67] -l
Total events anr72 293531
Heterogeneity: Tau® = 0.25; Chi* = 260.20, df= 11 (P = 0.00001); F = 96% oh ) s 4 : T

Testfor overall effect Z=1.18 (P =0.24)
Test for subgroup differences: Chi*=12.81, df= 4 (P =001}, F= 68.8%

Forest plot 12. Pneumonia prevalence

Favours [experimental] Favours [control]
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Alcohol

Study or Subgroup Events Total

Control

Events

Risk Ratio
Total Weight M-H, Random, 95% CI

Year

Risk Ratio
M-H, Random, 95% CI

9.1.1 Burn Unit

Subtotal (95% Cl) 0
Total events i}
Heterogeneity: Mot applicable

Test for overall effect: Mot applicable

9.1.2 MICU

Moss et al. 2003 2
Subtotal (95% Cl)

Total events 2
Heterageneity: Mot applicable

Test for overall effect: Z=127 (F=0.21)

66
66

9.1.3 SiCU

Subtotal (95% Cl) 0
Total events i}
Heterageneity: Mot applicakle

Test for overall effect: Kot applicable

9.1.4 Mixed ICU

Gacouin etal 2014

Subtotal (95% Cl)

Total events

Heterageneity: Mot applicakle
Test for overall effect: Z=0.31 (F=0.76)

12 208

208
12

9.1.5TICU

Talving etal. 2010 3 347
Lustenberger et al. 2011 5 204
Afsharetal 2014 437 F360
Subtotal (95% Cl) 7911

Total events 4445

29

29

]
3
1010

1023

0 Not estimable

154
154

0.2%
0.2%

4.67 [0.43, 50.58]
4.67 [0.43, 50.58]

0 Not estimable

454
454

2.7%
2.7%

0.80 [0.47,1.73]
0.90 [0.47, 1.73]

468
235
13045
19648

0.6%
0.9%
95 6%
97.1%

0.81 (019, 3.26]
0.72[0.24,2.17)
111 [1.00,1.24]
1.11 [0.99, 1.23]

Heterogeneity, Tau®=0.00; Chi®= 0.78, df= 2 (P =0.68); F= 0%

Test for overall effect: Z=1.84 (F=0.07)

Total (95% CI) 8185

Total events 459

1053

20256 100.0% 1.10 [0.99, 1.23]

Heterogeneity, Tau®= 0.00; Chi*= 2,56, df =4 {(P=063); F=0%

Test for overall effect: Z=1.82 (F=0.07)

Test for subgroup differences: Chif= 177, df=2 (P =041, F=0%
Forest plot 13. ARDS prevalence
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2011
2014
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Alcohol Control Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl

Odds Ratio
M-H, Random, 95% CI

10.1.1 MICU

Magarietal. 2019 336 423 701158 339%  B0.08[42.87 84.21] —&-
Subtotal {95% CI) 423 1159  33.9% 60.08 [42.87, 84.21] &
Total events 336 il

Heterageneity: Mot applicable

Test far averall effect: £= 2378 (F = 0.000013

10.1.2 Mixed ICU

Mesaetal 2017 57 64 127 16B  32.8% 2.801[1.048,5493) —

Stewartetal. 2019 4 B0 G2 128 33.3% 2.301[1.21,4.38] ——

Subtotal {95% CI) 124 204 66.1% 2,37 [1.41, 3.97] -

Total events 98 189

Heterageneity: Tau®= 0.00; Chi*=002, df=1(F=0.88);, F=0%

Test far averall effect: £=3.27 (F=0.001)

Total (95% Cl) 547 1453 100.0% 7.14 [0.58, 87.16] — e ——
Total events 434 259

Heterogeneity, Tau®= 478 Chi*=107.86, df= 2 (P = 0.00001); F=98% ID o E|=1 150 1E|E|=

Testfor overall effect. £=1.94 (F=0.12)
Testfor subgroun diferences: Chi*=105.44, df=1 (P = 0.00001), F=99.1%

Forest plot 14. Delirium prevalence

Favours [Alcohol]

Favours [Control]
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Alcohol Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
16.1.1 Burn Unit
Griffin et al. 2009 43 511 T 103 T.0% 1.24 [0.57, 2.6T] 2009
Daviz etal 2012 10 ar 2 12 3.8% 1.62[0.41, 639 2012 *
Subtotal (95% CI) 548 115 10.7% 1.32 [0.67, 2.59] —ee——
Total events a3 9
Heterogenaity: Tau®= 0.00; Chi= 011, df =1 {P=074); F=0%
Testfor averall effect Z=0.81 {(FP=0.42
16.1.2 SICU
Faull et al. 2004 2 14 1] ar 11% 9.50[0.48 185.48] 2004 *
Subtotal (95% CI) 19 3T 1.1% 9.50 [0.48, 188.48] e ——
Taotal events 2 1]
Heterogeneity: Mot applicable
Testfor averall effect Z=148 (P =014)
16.1.3 MICU
de Wit etal. 2007 237 OZEATY Q4TRSS THYO0ZS 11.4% 0.71[0.69,0.74] 2007 -
Subtotal (95% Cl) 26577 759025 11.4% 0.71 [0.69, 0.74] +
Total events 2372 9476
Heterogeneity, Mot applicable
Testfor averall effect, Z=16.593 (P = 0.00001)
16.1.4 Mixed ICU
Burnharm et al. 2004 7 10 i 10 Ti% 1.40 [0.67, 2.94] 2004
Gacouin et al. 2008 14 111 23 247 8.0% 1.35[0.72,253] 2008
Gacouin,et al. 2012 a7 103 33 177 94% 1.41[0.80,2.20] 2012 I L —
Gacouin et al. 2014 48 208 58 454 10.2% 1584 [1.11,2158] 2014 e —
McPeake etal 2015 32 99 T8 3|0 101% 1.57[1.11,2.23] 2015 —
Stehman etal. 2015 144 256T 493G 9283 MM1% 0.53[0.45, 063 2015 —_—
Stewart et al. 2019 a1 128 22 Jate] 97% 1.25[0.83,1.87] 20148 S
Subtotal (95% CI) 3226 10620 65.8% 1.21 [0.75, 1.95] -~
Total events 323 1218
Heterogeneity: Tau®= 0.36; Chi®= 7087, df= 6 (F = 0.00001);, F= 92%
Testfor overall effect Z=079{(FP=0.43)
16.1.5 TICU
Mau etal 2013 a6 13 541 9071 10.9% 202[1.63, 2581 2013 —
Subtotal (95% CI) 713 9071 10.9% 2.02[1.63, 2.51] e
Taotal events a6 541
Heterogeneity: Mot applicable
Testfor averall effect 7= 6.44 (P = 0.00001}
Total {95% CI) 31083 778868 100.0% 1.24 [0.90,1.72] -
Total events 2836 96430
Heterogeneity, Tau®= 0.24; Chi*=167.08, df=11 (P = 0.00001); F=93% UIS UI? f f

Testfor overall effect. Z=1.31 (P=0.19)

Testfor subaroup differences: Chi®=97.23, df= 4 (P = 0.00001), F=95.9%

Forest plot 15. Sepsis

Favours [.-’-\I;:ohcnl] Favo Llfs [control]
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8.7 APPENDIX G

Descriptive statistics of alcohol use prevalence

ICU Department Statistic | Std. Error
Prevalence Burn Unit Mean ,2623 ,04026
95% Confidence Interval  Lower Bound ,1746
for Mean Upper Bound ,3500
5% Trimmed Mean ,2603
Median ,2700
Variance ,021
Std. Deviation ,14515
Minimum ,04
Maximum 52
Range 48
Interquartile Range 17
Skewness ,295 ,616
Kurtosis -,175 1,191
MICU Mean ,1938 ,04762
95% Confidence Interval  Lower Bound ,0811
for Mean Upper Bound ,3064
5% Trimmed Mean ,1936
Median ,2000
Variance ,018
Std. Deviation ,13469
Minimum ,02
Maximum 37
Range 35
Interquartile Range ,28
Skewness -,098 ,752
Kurtosis -1,624 1,481
SICU Mean 2271 ,06725
95% Confidence Interval  Lower Bound ,0626
for Mean Upper Bound ,3917
5% Trimmed Mean ,2152
Median ,1500
Variance ,032
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Mixed ICU

TICU

Total

Std. Deviation
Minimum
Maximum

Range

Interquartile Range
Skewness

Kurtosis

Mean

95% Confidence Interval

for Mean

5% Trimmed Mean
Median

Variance

Std. Deviation
Minimum
Maximum

Range
Interquartile Range
Skewness
Kurtosis

Mean

95% Confidence Interval

for Mean

5% Trimmed Mean
Median

Variance

Std. Deviation
Minimum
Maximum

Range
Interquartile Range
Skewness
Kurtosis

Mean

Lower Bound

Upper Bound

Lower Bound

Upper Bound

Lower Bound

1,617
2,259
,3346
,2636
,4056
,3184
,2900
,048
,21909

1,001
1,664
,2888
,2482

, 794
1,587
,03508

,378
741
,03834

,512
,992
,02040
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95% Confidence Interval
for Mean

5% Trimmed Mean
Median

Variance

Std. Deviation
Minimum
Maximum

Range
Interquartile Range
Skewness

Kurtosis

Upper Bound ,3293

,2735
,2650
,037
,19134

1,242
1,877

,257
,508

a. Prevalence is constant when ICU Department = CICU. It has been omitted.
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