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Abstract. Since high blood glucose levels might result from inadequate insulin levels, diabetic ketoacidosis is more
common in those with insulin-dependent diabetes mellitus. Diabetic ketoacidosis develops only when there is
insufficient insulin in the body to convert blood sugar into energy. The liver then uses the acids created by this
process, known as ketones, to breakdown fat for energy. Osmotic diuresis, which results in significant amounts of
urine production and volume depletion, as well as dehydration, occurs when an excessive amount of glucose enters
the renal tubules of an individual with diabetes. Non-insulin-dependent diabetes mellitus can be more likely to
cause hyperglycemic hyperosmolar nonketotic syndrome. More often than not, people with non-insulin-dependent
diabetes mellitus who do not have their diabetes under control will experience hyperglycemic and hyperosmolar
non-ketotic syndrome. The majority of cases of hyperglycemic hyperosmolar non-ketotic syndrome occur in people
with non-insulin-dependent diabetes mellitus who also have another condition that reduces fluid intake.
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INTRODUCTION

The primary characteristics of diabetic ketoacidosis are
ketoacidosis and hyperglycemia, whereas hyperglycemia
in hyperglycemic hyperosmolar non-ketotic syndrome is
typically more severe than diabetic ketoacidosis but lacks
ketoacidosis [1]. The range of 285–295 mOsm/L is con-
sidered typical for plasma osmolality [2]. The differences
between hyperglycemic hyperosmolar non-ketotic syn-
drome and diabetic ketoacidosis are explored in turn
below.

DIABETIC KETOACIDOSIS

As a result of excessively high blood glucose levels, which
might result from inadequate insulin, diabetic ketoacido-
sis is more common in people with insulin-dependent
diabetes mellitus [3, 4]. When the body produces high
quantities of blood acids called ketones, extremely high
blood sugar, and low insulin levels, it can lead to a
dangerous complication of diabetes called diabetic ketoaci-
dosis [5]. Due to its severe, quick, and 24-h rapid onset,
diabetes-related ketoacidosis is regarded as an acute

complication [6]. Blood sugar levels are greater than or
equal to 300 mg/dl in diabetic ketoacidosis [7]. Dia-
betic ketoacidosis only develops when there is insufficient
insulin in the body to convert blood sugar into energy.
The acids produced by this process—known as ketones—
are subsequently used by the liver to digest fat for energy.
Diabetic ketoacidosis has a plasma osmolality of less than
320 mOsm/L. In diabetic ketoacidosis, plasma osmolality
is frequently increased to more than 290 mOsm/L) [8].
The arterial blood’s pH is less than or equal to 7.3 when a
person has diabetic ketoacidosis. Although a milder form
of diabetic ketoacidosis may present with a bicarbonate
level between 15 and 18 mmol/L, a lower PH is frequently
associated with a fall in bicarbonate to 15 mmol/L or
less [9]. The relationship between blood pH and the par-
tial pressure of carbon dioxide in diabetic ketoacidosis is
shown in Figure 1 [10]. In diabetic ketoacidosis, the blood
ketone level was extremely high [11]. High blood glucose
levels are caused by glucose that cannot enter the cells,
which builds up in diabetic ketoacidosis [12]. Diabetic
ketoacidosis also causes abnormally high urine ketone
levels. Osmotic diuresis, which causes a high amount of
urine to be produced and causes volume depletion and
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Figure 1. Pathophysiology of diabetic ketoacidosis.

dehydration, occurs when an excessive amount of glucose
reaches the renal tubules in diabetic ketoacidosis [13]. Lack
of insulin causes too many ketones to accumulate in the
blood and eventually “spill over” into the urine [14]. The
production of ketone bodies in the liver increases when
people are fasting or have medical disorders like diabetes
mellitus that cause the body to produce more ketone bod-
ies than it can use. When people urinate, the body tries
to get rid of them, which causes ketonuria, or excessive
ketone levels in urine [15]. Diabetic ketoacidosis causes the
breath to smell sweet or like acetone (nail polish), and the
urine to smell like rotting apples [17]. Urine that smells
sweet or fruity is an indication of diabetes mellitus or
high blood sugar. The sweetness in the urine is caused by
sugar and indicates the body is attempting to eliminate
surplus sugar in the blood [18]. Normally nonexistent
sugar and ketones can build up in the urine in advanced
insulin-dependent diabetes mellitus and produce a pun-
gent odor [19]. When the body breaks down fatty acids for
energy, ketosis is formed. The liver then excretes ketones
as waste products, compromising acetone [20]. Because the
body is releasing acetone as fat is broken down, the breath
may smell nicer [21]. Low potassium levels, also known as
hypokalemia; cerebral edema, which is an enlargement of
the brain; and pulmonary edema, which is an enlargement

of the lungs, are complications of diabetic ketoacidosis [22]
(Figure 1).

HYPERGLYCEMIC HYPEROSMOLAR
NON-KETOTIC SYNDROME

Non-insulin-dependent diabetes mellitus may be more
likely to cause hyperglycemic hyperosmolar nonketotic
syndrome [23]. People with diabetes mellitus have exces-
sive blood levels of glucose (sugar). Their bodies either do
not produce enough insulin or have difficulties using the
insulin they do produce, which causes the blood glucose
to rise. More frequently, those with non-insulin-dependent
diabetes mellitus who do not have their diabetes under
control will experience hyperglycemic, hyperosmolar, non-
ketotic syndrome [24]. The majority of cases of hyper-
glycemic hyperosmolar non-ketotic syndrome are seen
in people with non-insulin-dependent diabetes mellitus
who also have another concurrent condition that reduces
fluid intake [25]. Hyperglycemic hyperosmolar non-ketotic
syndrome develops slowly rather than suddenly [26].
The blood sugar level in the hyperglycemic hyperosmo-
lar non-ketotic syndrome is greater than or equivalent
to 600 mg/dl. When blood glucose levels are extremely
high, excess glucose is excreted in the urine [27]. In the
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Figure 2. Pathophysiology of hyperglycemic hyperosmolar non-ketotic syndrome.

hyperglycemic hyperosmolar non-ketotic condition, the
plasma osmolality exceeds 320 mOsm/L. Higher blood
osmolality in hyperglycemic hyperosmolar non-ketotic
syndrome is associated with significant impairment of the
state of consciousness [28]. The PH of arterial blood is
greater than or equal to 7.3 in hyperglycemic hyperosmolar
non-ketotic syndrome. Acidosis is mostly brought on by
dehydration and impaired end-organ perfusion in hyper-
glycemic hyperosmolar non-ketotic syndrome [29]. Hyper-
natremia is haphazardly associated with a water deficit
in people with hyperglycemic hyperosmolar non-ketotic
syndrome because of osmotic diuresis-induced hypotonic
losses, which cause a loss of water greater than a loss
of sodium. Because blood ketones increased when blood
glucose levels were high due to a lack of insulin, which
is necessary to allow glucose to enter the cells for energy,
the hyperglycemic hyperosmolar non-ketotic syndrome
showed little or no change in blood ketones [30]. Ketosis
may not occur in non-insulin-dependent diabetes mellitus
patients; ketones may not be produced, or the absence
of ketosis may be caused by a relative rather than an
absolute lack of insulin, which inhibits the production of
ketones. The body attempts to eliminate extra glucose in

the urine more often as blood glucose levels rise, which
exacerbates dehydration [31]. Ketone levels are frequently
normal or only slightly elevated because the pancreas
produces just enough insulin to maintain fat in fat cells
and prevent ketone production [32]. In the hyperglycemic,
hyperosmolar, non-ketotic condition, the urine ketone level
was normal or slightly elevated [33]. In the hyperglycemic,
hyperosmolar, non-ketotic condition, breath and urine
odors are normal [34]. The hyperglycemic, hyperosmo-
lar, non-ketotic condition can be complicated by shock,
blood clot development, cerebral edema (swelling of the
brain), an elevated blood acid level, or lactic acidosis [35]
(Figure 2).

CONCLUSION

When the body produces excessive amounts of blood acids
called ketones, extremely high blood sugar, and low insulin
levels, it can result in diabetic ketoacidosis, a serious com-
plication of the disease. High blood glucose levels occur
as a result of the inability of glucose to enter the cells in
diabetic ketoacidosis. In non-insulin-dependent diabetes
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mellitus, hyperglycemic hyperosmolar non-ketotic syn-
drome is more common. In contrast to a sudden onset,
the hyperglycemic hyperosmolar non-ketotic syndrome
develops gradually.
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