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ABSTRACT Sudden unexplained death in alcohol misuse (SUDAM) in which there is no obvious cause of death, no evidence of
acute alcohol toxicity or alcoholic ketoacidosis, and the heart is morphologically normal were studied by us in this
study. Cases with recorded heavy use of alcohol and non-alcohol users were selected, then limited to those with SUDAM or SADS (sudden
arrhythmic death syndrome) aged 16 to 64 years. 60 cases of SUDAM and 40 cases of SADS were identified. The SUDAM group were older
thanthe SADS group; mean age 35.8 yearsand 27.7 years respectively (P=0.0002). There was also a higherincidence of significant psychiatric
illness in SUDAM (19.7%) than SADS (2.4%) cases. Post mortem liver examination was more likely to reveal heavy livers in SUDAM than SADS
(2196.1g and 1572.44g respectively; P=0.0033) and more fatty liver change (24.2% and 2.4%). SUDAM tends to occur in individuals who are
older and have heavier livers than those with SADS. Psychiatric illness is also more common. SADS, unlike SUDAM, is often associated with
heritable channelopathies that may affect surviving family members.
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INTRODUCTION

Alcohol misuse associated with a greater risk of sudden death than
the general population. Causes of death in heavy alcohol use are
related to trauma, acute intoxication or alcohol-related disease such
as cirrhosis. The cause of death may be obvious at autopsy, such as
ischemic heart disease or pneumonia, but when the only finding at
autopsy is a fatty liver the investigation requires comprehensive
histological, toxicological and biochemical assessment.Heavy
alcohol users dying suddenly with the only abnormality at autopsy
examination being fatty liver change. Few studies confirms cause of
alcohol-related sudden death with hepatic fatty metamorphosis
(ASDHFM) while others showed they had profound hypoglycemia
and metabolic acidosis. In these cases, toxicological causes of death
were excluded but alcoholic ketoacidosis was not. Templeton et al.
subsequently identified 162 deaths related to alcohol which had
post mortem (PM) examinations in Southampton. Causes of death
in four cases had no morphological explanation of death and were
negative for acute toxicity and ketoacidosis. They proposed the
entity sudden unexplained death in alcohol misuse (SUDAM) as a
cause for these deaths and suggested the definition: “sudden,
unexpected, unwitnessed or witnessed, non-traumatic deaths in
patients with a history of chronic excess alcohol consumption and
or evidence of hepatic steatosis or other alcoholic liver disease
where PM examination does not reveal a toxicological (specifically
alcohol intoxication or alcoholic ketoacidosis are excluded) or
anatomical cause of death and there is no significant cardiac
hypertrophy”Death due to sudden arrhythmic death syndrome
(SADS) may have repercussions for surviving family members. The
cause of SADS is often a channelopathy, and in many instances these
are heritable; in one study 22% of families were diagnosed with
inherited cardiac disease following the death of the proband from
SADS. Identifying these affected family members allows them to
receive appropriate management, such as implantable cardiac
defibrillators, thus reducing the likelihood of these people also
dying fromfatal arrhythmias.

MATERIAL AND METHOD

Death Cases datefrom 2015 to 2018 were identified.. All non-alcohol
drinkers and heavy alcohol users, aged 16-64 years with normal
toxicology results, whose deaths were diagnosed as SADS or
SUDAM were selected. People with heavy alcohol use were those
reported to have a significant chronic alcohol history by a medical
practitioner, either their general practitioner (GP) or the referring
pathologist. Heavy alcohol use is typically defined as “binge

drinking on five or more days in the past month” when binge
drinking is imbibing four to five drinks (of 14 g pure alcohol) in
approximately two hours. The diagnosis of SUDAM was made in line
with the parameters described by Templeton and colleagues; a
history of chronic excess alcohol consumption, no significant
cardiac pathology, no anatomical cause of death, no toxicological
cause of death, and no evidence of ketoacidosis on biochemical
investigation. In order to avoid potential confounding factors cases
with a history of epilepsy, anorexia, or diabetes were excluded as
these conditions have also been associated with sudden
unexplained deaths.

RESULT

The population identified comprised 60 heavy alcohol users whose
deaths matched criteria for SUDAM, and 41 non-drinkers whose
deaths were attributed to SADS. Comparison of demographic
parameters revealed the SUDAM group to be older (P = 0.0002);
mean age 35.8 years, compared with 27.7 years for SADS. The male
tofemale ratios were 46:16 in SUDAM and 27:14 SADS.The recorded
co-existing medical conditions were broadly similar for the SUDAM
and SADS groups. However, significant psychiatric illness including
major depressive illness and schizophrenia were more common in
the heavy alcohol users; 12 cases (19.4%) compared to 1 case (2.4%)
for SADS. People who died from SUDAM were also more likely to be
known illicit drug users than those who died from SADS (25.8% and
0% respectively. There was no established history regarding illicit
drug usein 43 (69.4%) cases of SUDAM and 12 (29.3%) cases of SADS.
The circumstances of death were similar between the two groups,
with the majority of people dying at rest or during sleep: SUDAM 49
(79.0%) and SADS 34 (82.9%;. The circumstances were unknown for
more cases in the SUDAM (8, 12.9%) group than SADS (1, 2.4%). It
was not possible to reliably compare the occurrence of family
history of sudden death in people who died from SUDAM and SADS
as the data was missing in 51 SUDAM cases (82.2%) and 29 SADS
cases (68.3%). PM liver examination descriptions were available for
39 (62.9%) SUDAM cases and 16 (38.1%) SADS cases. Reported liver
weights of SUDAM cases were significantly greater than for SADS
cases; mean weights 2196 g and 1572 g respectively (P = 0.0033).
Notably more fatty livers were encountered in the SUDAM group
(15,24.2%) compared with SADS (1, 2.4%).

DISCUSSION

SUDAM has been increasingly recognized as a cause of death in
alcohol misuse. Our study identified 60 cases which meet the
definition of SUDAM. We compare those dying from SUDAM with
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patients dying suddenly with negative autopsy and with no alcohol
use (SADS). Although SUDAM and SADS are diagnoses of exclusion
it is important to differentiate between these two groups, on the
balance of probabilities, as it can have significant implications for
surviving family members. SADS is associated with heritable
channelopathies and screening of family members is advised and in
some circumstances funding for this can be covered by charitable
organizations. Screening of family members has revealed such
channelopathies in one fifth of cases, allowing appropriate steps to
be taken to reduce their risk of sudden arrhythmic death, such as
through careful monitoring and the use of implantable cardiac
defibrillators. No such association with channelopathies has been
identified in SUDAM and there are no current recommendations for
seeking such mutations.Studies of sudden nonviolent deaths in
alcoholics illustrate the largely unrecognized and frequent
occurrence of sudden death with autopsy findings limited solely to
fatty liver i.e. SUDAM. The mechanism(s) of these sudden fatty liver
deathsis unknown. Sudden death in alcoholismis usually seenin an
older (greater than 50 years) white male who dies from “chronic
alcoholism” with a terminal negative blood alcohol. This victim is
usually “found dead” at home with a past history of drinking, and
histopathologically the liver depicts fatty change rather than
cirrhosis. In chronic alcoholics occurrence of hepatomegaly is
associated with death at a younger age. Several attractive theories
attribute such deaths to ethanol withdrawal induced hypoglycemia
or hypomagnesemia, pulmonary fatembolization from fatty liver, or
other facets of the alcohol withdrawal syndrome, including ethanol
dependent maladaptive derangements of neurotransmitters. All
the theories are untested. It is possible that in some cases a hitherto
silent channelopathy becomes unmasked by persistent heavy
alcohol use. Thus, family members may benefit from screening for
channelopathies in cases of SUDAM, as already advocated in SADS.
However, this is an area which would benefit from further research
and there is no current evidence to recommend this course of
action.Momentary intake of a large quantity of alcohol provokes
ventricular ectopic activity increasing electrical instability; four out
of ten of the victims of unexpected sudden cardiac death have
evidence of alcohol intake before the fatal event in the Finland
autopsy population. There appears to be a consistent finding of an
immediately higher cardiovascular risk following any alcohol
consumption, but by 24 hours, only heavy alcohol intake confers
continued risk. Alcoholism is known to be greatly underdiagnosed
in death certificates, a fact that biases estimates of alcohol-related
mortality. An autopsy series of 1658 cases showed that death
certificates mentioned alcohol-related diseases in less than half of
these cases.The diagnosis of SUDAM, like other sudden unexplained
death syndromes, is contentious and depends on getting a history
ofalcoholabuse.

CONCLUSION

SUDAM and SADS are diagnoses of exclusion, distinguished by a
history of persistent heavy alcohol use in those who die from
SUDAM. SUDAM is an increasingly recognized cause of death in
heavy alcohol users. Our study shows that people who die from
SUDAM tend to be older and have heavier livers which are more
likely to demonstrate fatty change than people who died from
SADS. People with SUDAM are also more likely to have a positive
history of psychiatricillness and illicit drug use. Using these features
to distinguish between people more likely to have died from
SUDAM than SADS it is possible to triage the families of these
individuals most likely to benefit from screening for heritable
channelopathies. It is known that channelopathies occur in the
families of many people who die from SADS, this has not been
demonstrated in those who die from SUDAM. By identifying such
mutations in family members, and initiating appropriate
management, it is possible to prevent further sudden arrhythmic
cardiacdeaths.
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