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Dead in bed syndrome: Mystery and fear
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Dead in bed (DIB) syndrome is a poorly understood cause of sudden and mysterious death in young people with type | diabetes on

insulin therapy. Severe nocturnal hypoglycemia with unawareness is the most plausible mechanism which precipitates fatal arrhythmia

in the vulnerable individual. Avoiding recurrent hypoglycemic episodes; screening for proarrhythmic condition in high-risk people with

positive family history;and using real-time continuous glucose monitoring device in those with nighttime hypoglycemia and hypoglycemia
unawareness can help to reduce the incidence of this deadly condition.
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INTRODUCTION

“Men fear most what they cannot see.” - Henri Ducard (Batman
Begins, 2005). Dead in bed (DIB) syndrome can be quite
freaking to the patient, family and the physician. Someone
with type 1 diabetes (T1D) in apparently good health;
found DIB in the morning."! What has happened? How
and why? Was there anything that was overlooked or failed
to foresee! Could it have been prevented? Many questions
are left unanswered at the tragic event. DIB syndrome not
only brings suffering in the family of the deceased; but
also creates a bewildering psychosocial chaos and fear in
all the children and the parents of children with diabetes.

WHAT IS DEAD IN BED SYNDROME?

The term “DIB syndrome” was coined by Ian Campbell
in an accompanying editorial in Diabetic Medicine in
1991;% in which Tattersall and Gill described 22 cases
of unexplained death in diabetics as DIB; in the analysis
of 50 deaths of people with T1D, under 50 years of age,
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which were considered sudden and unexpected in the
UK. This first report was followed by a number of other
surveys of mortality in young people with diabetes which
confirmed the observation.*# DIB syndrome is a term
used to describe sudden unexplained deaths in insulin-
dependent young diabetic patients without any long term
complications. The patients are found dead in or near an
undisturbed bed, after having been in apparently good
health the day before. No convincing cause of death is
established; and the autopsy report is typically negative."
A causality relationship of DIB syndrome with the use
of human insulin had been talked about,”! but seems
unlikely.”! The number of deaths from DIB syndrome is
estimated to be 2-6/10,000 patient-years, which represents
approximately 6% of all deaths in persons with diabetes
aged <40 years.”

Clinical reports suggest that nocturnal hypoglycemia is
a likely prerequisite of the event, but the sudden death
is probably caused by cardiac arrhythmia.! Arrhythmias
are supposed to be more common during night-time
hypoglycemia, possibly due to blunted nocturnal
sympathoadrenal response and relatively increased
parasympathetic activity.” Genetic predisposition to
long QT syndrome can put a person with diabetes
at risk of a fatal arrhythmia.®! Malignant ventricular
arrhythmia due to Brugada syndrome has also been
postulated as a cause of sudden unexpected nocturnal
death, since a glucose-insulin bolus can unmask the
Brugada electrocardiographic signature in genetically
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predisposed individuals.” It is difficult to ascertain the
diagnosis of hypoglycemia after death.'"” However, in
one case report of DIB syndrome, the patient was on
a retrospective (non-real-time) sensor, and the sensor
reading demonstrated glucose levels below 30 mg/dl
(1.7 mmol/1) around the time of death; with 3 h of severe
hypoglycemia <40 mg/dl, (2.2 mmol/1), before death.!")
Another report using sensor tracings has shown a lag time
of 2-4 h before the onset of seizures when having severe
hypoglycemia.l'"” If it is caused by severe hypoglycemia, why
doesn’t the person wake up! There has been a concern
about autonomic neuropathy and the phenomenon of
“hypoglycemia unawareness”, which is basically a hypoglycemic
episode without warning symptoms (tremors, palpitations,
sweating from sympathetic activation) of the decreasing
blood glucose level. Sleep, which naturally suppresses
epinephrine, may also be a contributing factor. Evidence
has been shown that hypoglycemic episodes per se precede
the development of hypoglycemic unawareness; and
hypoglycemic unawareness likely increases the risk of
having a severe hypoglycemia.!"”

Psychosocial concerns of hypoglycemia and dead
in bed syndrome

Although the mortality from DIB syndrome represents
a small fraction of death, it needs timely discussion and
review; not only from the clinical point of understanding
the pathophysiology; but also as a tribute to the dead and
the family of the dead who could never get an answer to
what actually happened to their loved ones. An increase
in the incidence of hypoglycemia seems likely today; when
tight glycemic control is recommended for all patients with
diabetes in order to prevent the longterm complications;
and glycated hemoglobin (HbA 1c) targets are set lower than
before. Hypoglycemia has been a possible cause of death
ever since the discovery of insulin therapy. Its potential
as a cause of sudden death is also highlighted by the early
termination of the Action to Control Cardiovascular
Risk in Diabetes (ACCORD) study due to increased
mortality in the group that were intensively treated to
lower HbA1c." It is one of the most difficult problems
faced in the management of T1D. Frequent episodes can
ruin the quality of daily living; cause seizures, coma and
even death. The more dreaded forms, nocturnal hypoglycemia
and the DIB syndrome are feared by many patients. That
such recurrent attacks of nocturnal hypoglycemia might
prove fatal elevates anxiety, depression, and anergia.!'>!°
Although the hypoglycemic symptoms warn the individuals
to an impending episode, the warning signs can accentuate
the fear of future hypoglycemia; eventually diminishing
quality of life and reducing glycemic control.'” An event
of hypoglycemia may elicit even greater fear in family

members,"® and in non-diabetic spouses than in the patient
himself."! Such episodes may provoke marital conflict
regarding diabetes management,*® and such experiences of
stress and conflict can further derange glucose control.””!)
Ultimately, in an effort to prevent future hypoglycemic
events, an individual may alter his behaviors (reducing or
eliminating insulin dose, consuming high glycemic index
food) that will eventually increase glucose levels.!"”!

Can we prevent dead in bed syndrome?

Prediction and prevention of any event in health and
disease rely on the understanding of its underlying
pathophysiology. How can DIB syndrome be prevented
depends on how much reliable are the theories that have
been put forward till date. Since hypoglycemia is the most
convincing assumption, avoiding nocturnal hypoglycemia
seems the best intervention to prevent DIB.

Prevention of nocturnal hypoglycemia
Maintaining a balance in glucose control while avoiding
hypoglycemia is the key to diabetes management.
Hypoglycemia is a crucial issue for patients, their families
and the physician. Diabetes education can provide
patients with ways that will help to reduce fear and
discourage choices that provide a rationale for poor
glycemic control.!'" Hypoglycemia begets hypoglycemia;!!*
and over time worsens to severe hypoglycemia, nocturnal
hypoglycemia and arrhythmia.” In T1D, the most common
cause of hypoglycemia is a mismatch of insulin, food
intake, and physical activity. To address these concerns,
we need to provide patients and their families with a
better understanding of the condition at every level. Mild
to moderate hypoglycemic reactions include sweating,
palpitations, tremor, hunger, nervousness which resolve
within minutes of taking carbohydrates. That these
warning symptoms are absent in severe hypoglycemia
should be specifically taught to the patient and the family;
along with the technique of treatment in the home setting
with oral carbohydrates as well as glucagon injection if
necessary. To help prevent severe hypoglycemia, there are
several points to be taken into considerations:
e Taking the wrong type of insulin before going to
bed can cause severe nighttime hypoglycemia.?? If
a relatively large dose of bedtime basal insulin is
replaced with a similar dose of regular or rapid-acting
insulin, it can lower the blood glucose considerably
and trigger a severe hypoglycemic reaction, which in
turn can further precipitate a cardiac arrhythmia.l*”!
Regimens using the newer basal insulin analogues-
degludec, detemir, glargine reduce the incidence of
hypoglycemia, especially the severe and nocturnal
hypoglycemia, compared to those using regular and
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neutral protamine hagedorn (NPH) insulin;*>** while
improving adherence to insulin therapy.?”

¢ For physically active persons, we should focus on late
postexercise hypoglycemia.” It is important to check
glucose level after exercise, at bedtime and at 3:00 am
if the activity is on or after late evening; in anticipation
of possible hypoglycemia. If patients who are taking
insulin increase their physical activity, they must either
eat more or reduce the insulin dose before and after
their activity; as an activity can cause hypoglycemia both
during the activity and for several hours afterward.
Late afternoon exercise can also cause nocturnal
hypoglycemia.”?® The dose of bedtime insulin should
be decreased after more strenuous exercise, especially
in the ones who do not regularly exercise.

¢ Patients on insulin who eat much less than usual need
to reduce their insulin dose to prevent hypoglycemia.

¢ As the indiscriminate alcohol intake can cause severe
hypoglycemia, its use should be restricted.

e In patients with T1D and a history of hypoglycemia,
particularly who sleep alone; HbAlc targets should
be more relaxed.” In persons with hypoglycemia
unawareness, this will also allow the awareness to
recover.” If severe hypoglycemia occurs, the glucose
targets should be raised immediately to prevent
another episode.

¢ Those who have nighttime hypoglycemia, hypoglycemic
unawareness, or a history of seizures, should be
considered candidates for a real-time continuous
glucose monitoring (CGM) device, which can be
programmed to sound an alarm for readings below
or above the target range.?® It helps to detect
night-time glucose patterns and adjust insulin doses
to avoid hypoglycemia. Such data from recent studies
with continuous CMG are essential to convince all
insurance carriers to reimburse this new life-saving
technology.

e If patients who take insulin learn nothing else, they
should learn to at least test their blood glucose,
especially at bedtime.

e Early treatment of mild hypoglycemia must be
emphasized so that progression to more severe
consequences can be avoided.

e The diabetes educators should acquaint themselves
more with the hazards of nocturnal hypoglycemia,
so they will educate their patients to anticipate and
prevent it.

Prevention of arrhythmia

Cardiac arrhythmia precipitated by hypoglycemia being
considered the immediate cause of death in DIB syndrome;
is likely another window of intervention to prevent such

deaths. Prevention of deaths in arrhythmic syndromes is
at times possible, when a correct diagnosis is available.
Considering proarrhythmic events which occur in patients
with diabetes, it may be useful to take a family history
for sudden death in young or arrhythmic syndromes;
and obtain at least a 12 lead electrocardiogram.” As a
standard practice ideal for any sudden unexplained natural
death in the young, it is suggested to retain good quality
deoxyribonucleic acid (DNA) following sudden death
of a young person with diabetes.”* In cases, where a
conclusive cause of death is not found, the family should
be considered for referral to a cardiac genetic service,
and genetic screening of autopsy DNA for cardiac ion
channelopathies, particularly Brugada syndrome."”

SUMMARY

Hypoglycemia is a widely feared complication in T1D
patients, which results from diet, physical activity or
insulin mismatch; and tends to worsen with history of
each preceding episode. Severe nocturnal hypoglycemia in
the context of hypoglycemia unawareness is the most likely
cause of the so called “DIB” syndrome presenting as an
unexplained death in an undisturbed bed in a previously
normal T1D person. The most convincing immediate cause
of sudden death appears to be a hypoglycemia induced
fatal arrhythmia. The value of insulin therapy in diabetes
management and the importance of glycemic control in
preventing long-term outcomes cannot be overemphasized.
At the same time, hypoglycemia as a limiting factor to
insulin therapy cannot be overlooked; so balance is the
key. Balancing the insulin dose according to the changes
in diet and physical activity helps in preventing sudden
changes in glucose levels. In susceptible individuals, using
long acting basal insulin analogues will prevent erratic
changes in glucose levels, and reduce the episodes of
unanticipated and severe nocturnal hypoglycemia. In very
high risk individuals, using CGM can prove lifesaving.
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