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INTRODUCTION 
 

Hypoglycemia is most commonly the result of taking 
used to treat diabetes mellitus or other drugs, including 
alcohol. However, a number of other disorders, including end 
stage organ failure and sepsis, endocrine deficiencies, large 
mesenchymal tumors, insulinoma, and inherited metabolic 
disorders are also associated with hypoglycemia. 
Hypoglycemia is sometimes defined as a plasma glucose level 
2.5 to 2.8 mmol/L (45 to 50 mg/dL)[1-3]. However, glucose 
thresholds for hypoglycaemia induced symptoms and 
physiologic responses vary widely, depending on the 
setting [4, 5]. Therefore, an important framework for making the 
diagnosis of hypoglycemia is Whipple’s triad
consistent with hypoglycemia, (2) a low plasma glucose 
concentration, and (3) relief of symptoms after the plasma 
glucose level is raised [6-8]. Hypoglycemia can cause significant 
morbidity and can be lethal, if severe and prolonged; it should 
be considered in any patient with confusion, altered level of 
consciousness, or seizures [9]. 
 

Causes 
 

Hypoglycemia is traditionally classified as 
fasting (table 1). However, in the clinical setting, 
hypoglycemia is most commonly a result of diabetes 
treatment. This topic is therefore addressed before considering 
the other causes of hypoglycemia[10]. 
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Hypoglycemia is most commonly the result of taking drugs 
used to treat diabetes mellitus or other drugs, including 
alcohol. However, a number of other disorders, including end 
stage organ failure and sepsis, endocrine deficiencies, large 
mesenchymal tumors, insulinoma, and inherited metabolic 
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. Therefore, an important framework for making the 
Whipple’s triad: (1) symptoms 
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hypoglycemia is most commonly a result of diabetes 
treatment. This topic is therefore addressed before considering 

Table 1 Causes of Hypoglycaemia 
Causes of Hypoglycaemia

 Missed, delayed or inadequate meal
 Unexpected or unusual exercise 
 Alcohol 
 Poorly designed insulin regimen, particularly that predisposing to 

nocturnal hypoglycaemia 
 Deficient glucose counter regulation/impaired awareness of 

hypoglycaemia 
 Gastroparesis due to autonomic neuropathy
 Unrecognised other endocrine disorder e.g. 
 Malabsorption 
 Factitious  
 Errors in oral hypoglycaemic agent or insulin 

dose/schedule/administration 
 

The incidences of most common causes of hypoglycaemia can 
all be reduced by adequate patient education. Exercise induced 
hypoglycaemia occurs in treated, well controlled, insulin 
treated diabetic patients because a key factor in the normal 
adaptation to exercise, namely decrease secretion of endogenus 
insulin, does not occur (Fig. 1).
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Hypoglycaemia occurs often in diabetic patients treated with insulin but relatively 
infrequently in those taking a sulphonylurea drugs. This risk of hypoglycaemia is the most 
important single factor limiting the attainment of the therapeutic goal, namely near normal 
glycaemia. However, in certain types of patient (e.g. patients with a long duration of type 1 
diabetes), warning symptoms are not always perceived by the patients even when awake so 
that appropriate action is not taken and neuroglycopenia then unconsciousness ensue.   

Causes of Hypoglycaemia [11] 
Causes of Hypoglycaemia 

Missed, delayed or inadequate meal 

Poorly designed insulin regimen, particularly that predisposing to 

Deficient glucose counter regulation/impaired awareness of 

Gastroparesis due to autonomic neuropathy 
Unrecognised other endocrine disorder e.g. Addison’s disease 

Errors in oral hypoglycaemic agent or insulin 

The incidences of most common causes of hypoglycaemia can 
all be reduced by adequate patient education. Exercise induced 

occurs in treated, well controlled, insulin 
treated diabetic patients because a key factor in the normal 
adaptation to exercise, namely decrease secretion of endogenus 
insulin, does not occur (Fig. 1). 

The effect of exercise in diabetic patients being 
treated with insulin 
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Patients should be taught that if strenuous or protracted 
exercise is anticipated the preceding dose of insulin should be 
reduced at all times.  
 

Systemic Glucose Balance and Counterregulation 
 

Glucose is an obligate metabolic fuel for the brain under 
physiologic conditions. By contrast, other organs can use fatty 
acids, in addition to glucose, to generate energy. The brain 
cannot synthesize glucose and stores only a few minutes’ 
supply as glycogen and therefore requires a continuous supply 
of glucose, which is delivered by facilitated diffusion from 
arterial blood. As the plasma glucose concentration falls below 
the physiologic range, blood to brain glucose transport 
becomes insufficient for adequate brain energy metabolism 
and functioning. Fortunately, redundant physiologic 
mechanisms prevent or rapidly correct hypoglycemia. Plasma 
glucose levels are maintained within a narrow range, usually 
between 3.3 and 8.3 mmol/L (60 and 150 mg/dL), despite wide 
variation of food intake and activity level. This delicate 
balance requires dynamic regulation of glucose influx into the 
circulation as glucose utilization in various tissues can change 
rapidly. The diet is normally a major source of glucose. 
However, between meals or during fasting, plasma glucose 
levels are maintained primarily by the breakdown of glycogen 
and by gluconeogenesis. In most persons, hepatic glycogen 
stores are sufficient to maintain plasma glucose levels for 8 to 
12 h, but this time period can be shorter if glucose demand is 
increased by exercise or if glycogen stores are depleted by 
illness or starvation. As glycogen stores are depleted, glucose 
is generated by gluconeogenesis, which occurs mainly in the 
liver but also in the kidneys. Gluconeogenesis requires a 
coordinated supply of precursors from liver, muscle, and 
adipose tissue. Muscle provides lactate, pyruvate, alanine, and 
other amino acids. Triglycerides in adipose tissue are broken 
down into glycerol, which is a precursor for gluconeogenesis. 
Free fatty acids generate acetyl CoA for gluconeogenesis and 
provide an alternative fuel source to tissues other than the 
brain. The balance of glucose production and its uptake and 
utilization in peripheral tissues are exquisitely regulated by a 
network of hormones, neural pathways, and metabolic signals. 
Among the factors that control glucose production and 
utilization, insulin plays a dominant and pivotal role. In the 
fasting state, insulin is suppressed, allowing increased 
gluconeogenesis in the liver and the kidneys and enhancing 
glucose generation by the breakdown of liver glycogen. Low 
insulin levels also reduce glucose uptake and utilization in 
peripheral tissues and allow lipolysis and proteolysis to occur, 
which leads to the release of precursors for gluconeogenesis 
and provides alternative energy sources. In the fed state, 
insulin release from the pancreatic cells reverses this process. 
Glycogenolysis and gluconeogenesis are inhibited, thereby 
reducing hepatic and renal glucose output;peripheral glucose 
uptake and utilization are enhanced; lipolysis and proteolysis 
are restrained; and energy storage is promoted by the 
conversion of substrates into glycogen, triglycerides, and 
proteins. Other hormones, such as glucagon, epinephrine, 
growth hormone, and cortisol, play less important roles in the 
control of glucose flux during normal physiologic 
circumstances. However, these hormones are critically 
important in the response to hypoglycemia [12].  
                 

As glucose levels approach, and ultimately enter, the 
hypoglycaemic range, a characteristic sequence of counter 
regulatory hormone responses occurs. Glucagon is the first and 

most important of these responses. It promotes glycogenolysis 
and gluconeogenesis. Epinephrine can also play an important 
role in the acute response to hypoglycemia, particularly when 
glucagon is insufficient. It, too, stimulates glycogenolysis and 
gluconeogenesis and limits glucose utilization by insulin 
sensitive tissues. When hypoglycemia is prolonged, growth 
hormone and cortisol also reduce glucose utilization and 
support its production. The glucose thresholds at which 
various counter regulatory hormone responses occur are quite 
similar in healthy subjects. Nevertheless, these thresholds are 
dynamic and can be influenced by recent metabolic events. A 
person with poorly controlled diabetes can have symptoms of 
hypoglycemia at higher the normal glucose levels. Recurrent 
hypoglycemia, which may occur in individuals with diabetes 
or an insulinoma, shifts thresholds for symptoms and counter 
regulatory responses to lower glucose levels. 
 

Clinical Manifestations 
 

Symptoms of hypoglycemia can be divided into two 
categories, neuroglycopenic and neurogenic (or autonomic) 
responses. Neuroglycopenic symptoms are a direct result of 
central nervous system neuronal glucose deprivation. 
Symptoms include behavioral changes, confusion, fatigue, 
seizure, loss of consciousness, and, if hypoglycemia is severe 
and prolonged, death. Hypoglycemia induced autonomic 
responses include adrenergic symptoms such as palpitations, 
tremor, and anxiety as well as cholinergic symptoms such as 
sweating, hunger, and paresthesia[13-16]. Adrenergic symptoms 
are mediated by norepinephrine released from sympathetic 
postganglionic neurons and the release of epinephrine from the 
adrenal medullae[17]. Increased sweating is mediated by 
cholinergic sympathetic nerve fibers. Patients with diabetes 
mellitus learn to recognize the characteristic symptoms of 
hypoglycemia, but these are less familiar to individuals with 
other causes of hypoglycemia. Symptoms may be less 
pronounced with repeated hypoglycaemic episodes. Common 
signs of hypoglycemia include pallor and diaphoresis[18]. Heart 
rate and the systolic blood pressure are typically raised, but 
these findings may not be prominent. The neuroglycopenic 
manifestations are valuable, albeit nonspecific, signs. 
Transient focal neurologic deficits occur occasionally [19]. 
 

Hypoglycemia in Diabetes 
 

Frequency and Impact: Were it not for hypoglycemia, 
diabetes would be rather easy to treat by administering enough 
insulin (or any effective drug) to lower plasma glucose 
concentrations to, or below, the normal range. But because 
current insulin replacement regimens are imperfect, 
individuals with type 1 diabetes are at ongoing risk for periods 
of relative hyperinsulinemia with resultant hypoglycemia. 
Those attempting to achieve near normal glycemic control may 
experience several episodes of asymptomatic or symptomatic 
hypoglycemia each week. Plasma glucose levels may be 2.8 
mmol/L (50 mg/dL) as often as 10% of the time. Such patients 
suffer an average of one episode of severe, temporarily 
disabling hypoglycemia, often with seizure or coma, in a given 
year. Although seemingly complete recovery from the latter is 
the rule, the possibility of persistent cognitive deficits has been 
raised, but permanent neurologic defects are rare. About 2 to 
4% of deaths associated with type1 diabetes are estimated to be 
a result of hypoglycemia. Fear of hypoglycemia can also lead 
to disabling psychosocial morbidity Hypoglycemia is a less 
frequent problem in type 2 diabetes but still occurs in those 
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treated with insulin or sulfonylureas [20]. Transient, mild 
hypoglycemia may be seen with the shorter acting 
sulfonylureas and repaglinide or nateglinide, which also act by 
enhancing insulin secretion. Patients who take the long acting 
sulfonylureas, chlorpropamide and glyburide, may experience 
episodes of severe hypoglycemia that last between 24 and 36 
h. 
 

 
 

Fig 1 Pathophysiology of Hypoglycemia 
 

Conventional Risk Factors 
 

Insulin excess is the primary determinant of risk from 
iatrogenic hypoglycemia. Relative or absolute insulin excess 
occurs when: (1) insulin (or oral agent) doses are excessive, ill 
timed, or of the wrong type;(2) the influx of exogenous 
glucose is reduced (e.g., during an overnight fast or following 
missed meals or snacks);(3) insulin independent glucose 
utilization is increased (e.g., during exercise);(4) insulin 
sensitivity is increased (e.g., with effective intensive therapy, 
in the middle of the night, late after exercise, or with increased 
fitness or weight loss); (5) endogenous glucose production is 
reduced (e.g., following alcohol ingestion); and (6) insulin 
clearance is reduced (e.g., in renal failure). However, analyses 
of the Diabetes Control and Complications Trial (DCCT) 
indicate that these conventional risk factors explain only a 
minority of episodes of severe iatrogenic hypoglycemia; other 
causes are involved in the majority of episodes [21]. 
 

Hypoglycemia Associated Autonomic Failure 
 

It is now clear that inadequate physiologic counter regulatory 
and behavioural responses greatly compound the problem of 
hypoglycemia caused by insulin excess. Hypoglycemia 
associated autonomic failure has two main components: (1) 
reduced counter regulatory hormone responses, which result in 
impaired glucose generation; and (2) hypoglycemia 
unawareness, which precludes appropriate behavioral 
responses, such as eating [22]. 
 

Defective Glucose Counterregulation 
 

The counter regulatory hormone response is fundamentally 
altered in patients with established (e.g., absent C peptide) type 
1 diabetes. As insulin deficiency progresses over the first few 
months or years of the disease, circulating insulin levels are no 
longer tightly coordinated with glucose levels and are a 
passive function of administered insulin. Thus, insulin levels 
do not decline as glucose levels fall; the first defense against 
hypoglycemia is lost. Over the same time frame, the glucagon 
response to falling glucose levels diminishes, and the second 
defense against hypoglycemia is lost. The cause of defective 
glucagon production by the pancreatic islet cells is unknown, 
but it is tightly linked to the loss of insulin production by the 
cells. It is a functional abnormality rather than an absolute 
deficiency of glucagon, as responses to stimuli other than 

hypoglycemia are intact. The third defense against 
hypoglycemia is compromised when the epinephrine response 
to hypoglycemia is reduced. In contrast to the absent glucagon 
response, epinephrine deficiency is a threshold abnormality; an 
epinephrine response can still be elicited, but a lower plasma 
glucose concentration is required. This threshold shift is 
largely a result of recent antecedent hypoglycemia, although 
an additional anatomic component may also be present in 
patients affected by classic diabetic autonomic neuropathy. 
The development of a reduced epinephrine response is a 
critical pathophysiologic event. Prospective studies have 
shown that patients with combined deficiencies of glucagon 
and epinephrine suffer severe hypoglycemia at rates 25 fold or 
greater than individuals with absent glucagon but intact 
epinephrine responses [23]. 
 

 
 

Fig 2 Hypoglycemia in Diabetes Mellitus 
 

Hypoglycemia Unawareness 
 

Hypoglycemia unawareness refers to a loss of the warning 
symptoms that alert individuals to the presence of 
hypoglycemia and prompt them to eat and abort the episode 
[24]. Under these circumstances, the first manifestation of 
hypoglycemia is neuroglycopenia, when it is often too late for 
patients to treat themselves. Like defective counter regulation, 
the presence of hypoglycemia unawareness has been shown in 
prospective studies to be associated with a high frequency of 
severe hypoglycemia [25]. The interplay of factors involved in 
hypoglycemia associated autonomic failure in type 1diabetes, 
and consequent hypoglycemia unawareness. Periods of relative 
or absolute therapeutic insulin excess, in the setting of absent 
glucagon responses, lead to episodes of iatrogenic 
hypoglycemia. These episodes, in turn, cause reduced 
autonomic (including adrenomedullary) responses to falling 
glucose concentrations [26]. These impaired autonomic 
responses result in reduced symptoms of impending 
hypoglycemia (e.g., hypoglycemia unawareness) because 
epinephrine responses are reduced in the setting of absent 
glucagon responses. Thus, a vicious cycle of recurrent 
hypoglycemia is created and perpetuated [27]. The syndrome of 
hypoglycemia unawareness and the reduced epinephrine 
component of defective glucose counter regulation are 
reversible but require 2 weeks of scrupulous avoidance of 
hypoglycemia. This involves a shift of glycemic thresholds 
back to higher plasma glucose concentrations [28]. 
 

Hypoglycemia Risk Factor Reduction 
 

A diagnosis of hypoglycemia unawareness can usually be 
made from the history. One should note that hypoglycemia 
unawareness implies that previous episodes of hypoglycemia 
have occurred, whether these are documented or not [29]. If low 
glucose levels are not apparent from the patient’s self 
monitoring log, one should suspect hypoglycemia during the 
night. The presence of clinical hypoglycemia unawareness 
makes defective glucose counter regulation likely [30]. It is 
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possible to minimize the risk of hypoglycemia by applying the 
principles of modern therapy patient education and 
empowerment, frequent self monitoring of blood glucose, 
flexible insulin (and other drug) regimens, rational glycemic 
goals, and ongoing professional guidance and support [31]. If 
hypoglycemia is a recognized problem, first consider each of 
the conventional risk factors summarized earlier and 
recommend the appropriate adjustments of medications, diet, 
and life style [32]. Non selective beta blockers may attenuate the 
recognition of hypoglycemia and they impair glycogenolysis; a 
relatively selective antagonist is preferable when a beta 
blocker is indicated [33]. 
 

Reactive Hypoglycemia 
 

Postprandial (reactive) hypoglycemia occurs only after meals 
and is self limited. Postprandial hypoglycemia occurs in 
children with certain rare enzymatic defects in carbohydrate 
metabolism such as hereditary fructose intolerance and 
galactosemia. Reactive hypoglycemia also occurs in some 
individuals who have undergone gastric surgery, which allows 
the rapid passage of food from the stomach to the small 
intestine. This type of alimentary hypoglycemia causes a rapid 
postprandial rise in plasma glucose levels and the release of 
gut incretins, which induce an exuberant insulin response and 
subsequent hypoglycemia. Administration of an glucosidase 
inhibitor, which delays carbohydrate digestion and thus 
glucose absorption from the intestine, can be considered for 
treatment of reactive hypoglycemia, although its efficacy 
remains to be established in controlled trials. If postprandial 
symptoms occur as an idiopathic disorder, caution should be 
exercised before labeling a person with a diagnosis of 
hypoglycemia. Indeed, a self diagnosis of hypoglycemia has 
often been reinforced by the finding of a “low” venous glucose 
concentration late after glucose ingestion. An oral glucose 
tolerance test should not be used in this setting. Plasma 
glucose falls as low as 2.4 mmol/L (43 mg/dL) after a 100 g 
glucose load in  5% of normal asymptomatic individuals, 
making it difficult to identify hypoglycemia based on the 
results of this test.  
 

 
 

Fig 3 Hypoglycemia Effect on different parts 

 

The diagnosis of postprandial hypoglycemia requires 
documentation of Whipple’s triad after a typical mixed meal. 
The cause of repetitive postprandial symptoms in certain 
individuals is unknown, but they may be particularly sensitive 
to the normal autonomic responses that follow ingestion of a 
meal [34]. 

 

Fasting Hypoglycemia 
 

There are many causes of fasting hypoglycemia. In addition to 
insulin and sulfonylureas used in the treatment of diabetes, 
ethanol use is a relatively common cause of hypoglycemia. 
Sepsis and renal failure are often complicated by 
hypoglycemia. Endocrine deficiencies, non cell tumors, and 
endogenous hyperinsulinemia (including that caused by an 
insulinoma) are rare causes of hypoglycemia. Enzymatic 
metabolic errors that cause hypoglycemia are also rare but are 
being recognized more frequently in infants and children [35]. 
 

Critical Illness 
 

Rapid and extensive hepatic destruction (e.g., severe toxic 
hepatitis) causes fasting hypoglycemia because the liver is the 
major site of endogenous glucose production. The mechanism 
of hypoglycemia reported in patients with cardiac failure is 
unknown but likely involves hepatic congestion. Although the 
kidneys are a source of glucose production, it is perhaps too 
simplistic to attribute hypoglycemia in persons with renal 
failure to this mechanism alone. The clearance of insulin is 
reduced substantially in renal failure, and reduced mobilization 
of gluconeogenic precursors has been reported. Sepsis is 
sometimes complicated by hypoglycemia, which is 
multifactorial in origin. There is impaired endogenous glucose 
production, perhaps a result of hepatic hypoperfusion, and 
increased glucose utilization, which is induced by cytokines in 
macrophage rich tissues such as the liver, spleen, and ileum 
and in muscle. Nutrition is also often inadequate in the setting 
of sepsis. Hypoglycemia can be seen with prolonged 
starvation, perhaps because of a loss of whole body fat stores 
and the subsequent depletion of gluconeogenic precursors 
(e.g., amino acids), which necessitate increased glucose 
utilization [36]. 
 

Endocrine Deficiencies 
 

Neither cortisol nor growth hormone is critical to the 
prevention of acute hypoglycemia, at least in adults. However, 
hypoglycemia can occur with prolonged fasting in patients 
with untreated primary adrenocortical failure (Addison’s 
disease) or hypopituitarism. Anorexia and weight loss are 
typical features of chronic cortisol deficiency and likely result 
in glycogen depletion with increased reliance on 
gluconeogenesis. Cortisol deficiency is associated with low 
levels of gluconeogenic precursors, suggesting that substrate 
limited gluconeogenesis, in the setting of glycogen depletion, 
is the cause of the impaired ability to tolerate fasting in cortisol 
deficient individuals. Growth hormone deficiency can cause 
hypoglycemia in young children. In addition to extended 
fasting, high rates of glucose utilization (e.g., during exercise, 
pregnancy) or low rates of glucose production (e.g., following 
alcohol ingestion) can precipitate hypoglycemia in adults with 
hypopituitarism. Cortisol and growth hormone secretion 
should be evaluated in patients with fasting hypoglycemia 
when the history suggests pituitary or adrenal disease and 
when other causes of hypoglycemia are not apparent. 
Hypoglycemia is not a feature of the epinephrinedeficient state 
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that results from bilateral adrenalectomy when glucocorticoid 
replacement is adequate, nor does it occur during 
pharmacologic adrenergic blockage when other 
glucoregulatory systems are intact. There are case reports of 
fasting hypoglycemia attributed to isolated glucagon or 
epinephrine deficiency, although hyperinsulinemia was not 
excluded convincingly in neonatal cases and other 
counterregulatory defects may have contributed in the adults. 
Thus, the regular assessment of glucagon and epinephrine 
secretion is not warranted [37]. 
 

Non Cell Tumors 
 

Fasting hypoglycemia, often termed non islet cell tumor 
hypoglycemia, occurs in some patients with large 
mesenchymal or other tumors (e.g., hepatoma, adrenocortical 
tumors, carcinoids. The glucose kinetic patterns resemble 
those of hyperinsulinism, but insulin secretion is suppressed 
appropriately during hypoglycemia. In most instances, 
hypoglycemia is due to overproduction of an incompletely 
processed form of insulin like growth factor (IGF) II. Although 
total IGF-II levels are not consistently elevated, circulating 
free IGF-II levels are high. Hypoglycemia results from IGF-II 
actions through the insulin or IGF-I receptors. 
 

Endogenous Hyperinsulinism 
 

Hypoglycemia due to excessive endogenous insulin secretion 
can be caused by: (1) a primary pancreatic islet cell disorder, 
typically a cell tumor (insulinoma), sometimes multiple 
insulinomas, or, especially in infants or young children, a 
functional cell disorder without an anatomic correlate;(2) a cell 
secretagogue, often a sulfonylurea, and, theoretically, a cell 
stimulating autoantibody;(3) an autoantibody to insulin; or (4) 
ectopic insulin secretion. None of these disorders is common. 
Endogenous hyperinsulinism is more likely to occur in an 
overtly healthy individual without other apparent causes of 
hypoglycemia such as a relevant drug history, critical illness, 
endocrine deficiencies, or a non cell tumor. Accidental, 
surreptitious, or even malicious administration of a 
sulfonylurea or insulin should also be considered in such 
individuals. The fundamental pathophysiologic feature of 
endogenous hyperinsulinism is the failure of insulin secretion 
to fall to very low rates during hypoglycemia. This is assessed 
by measuring insulin, proinsulin, and C peptide, which is 
derived from the processing of proinsulin. Critical diagnostic 
findings are a plasma insulin concentration 36 pmol/L (6 
U/mL) and a plasma C peptide concentration 0.2 mmol/L (0.6 
mg/mL) when the plasma glucose concentration is 2.5 mmol/L 
(45 mg/dL) in the fasting state with symptoms of 
hypoglycemia. Insulin and C-peptide levels do not need to be 
absolutely increased (e.g., relative to euglycemic normal 
values) but only inappropriately increased in the setting of 
fasting hypoglycemia. Plasma proinsulin concentrations are 
also inappropriately elevated, particularly in patients with an 
insulinoma. Sulfonylureas, because they stimulate insulin 
secretion, result in a pattern of glucose, insulin, and Cpeptide 
levels that is indistinguishable from that produced by a 
primary  cell disorder. The measurement of sulfonylureas in 
plasma or urine distinguishes these conditions. Antibodies to 
insulin produce autoimmune  hypoglycemia following the 
transition from the postprandial to the postabsorptive state, as 
insulin slowly dissociates from the antibodies. Total and free 
plasma insulin concentrations are inappropriately high. The 
distinguishing feature is the presence of circulating antibodies 

to insulin, but the need to measure these routinely is debated, 
since autoimmune hypoglycemia is rare. Autoantibodies to the 
insulin receptor are another rare cause of hypoglycemia and 
usually occur in the context of other autoimmune diseases. A 
few cases of ectopic insulin secretion (from a non cell tumor) 
have been reported [38]. 
 

Insulinoma and Other Primary Cell Disorders 
 

Insulinomas are uncommon, but because approximately 90% 
are benign, they are a treatable cause of potentially fatal 
hypoglycemia. The yearly incidence is estimated to be 1 in 
250,000. About 60% of cases occur in women. The median 
age at presentation is 50 years in sporadic cases, but it usually 
presents in the third decade when associated with multiple 
endocrine neoplasia type 1. Insulinomas arise within the 
substance of the pancreas in 99% of cases and are usually 
small (1 to 2 cm). About 5 to 10% of insulinomas are 
malignant, as evidenced by the presence of metastases. 
Insulinomas are almost always recognized because of 
hypoglycemia rather than mass effects. Unusually low plasma 
glucose concentrations may be required to produce symptoms 
and signs of hypoglycemia because recurrent hypoglycemia 
shifts the glycemic thresholds. Although symptomatic 
hypoglycemia can occur after an overnight fast, it often 
follows exercise. Rarely, symptomatic hypoglycemia occurs 
following meals, but most such patients have evidence of 
fasting hypoglycemia as well. Octreotide scans localize 
approximately half of insulinomas. Arteriography has been 
used extensively in the past, but false negative and false 
positive results occur, and it is generally preferable to use less 
invasive computed tomography (CT) or magnetic resonance 
imaging (MRI) scans, which detect 45 to 75% of tumors. 
Preoperative ultrasound is valuable for some patients. 
Intraoperative ultrasonography has high sensitivity and may 
localize tumors not identified by palpation. Surgical resection 
of a solitary insulinoma is generally curative. Diazoxide, 
which inhibits insulin secretion, and the somatostatin 
analogue, octreotide, can be used to treat hypoglycemia in 
patients with unresectable insulinomas. 
 

Factitious Hypoglycemia 
 

Factitious hypoglycemia, caused by malicious or self 
administration of insulin or ingestion of a sulfonylurea, shares 
many clinical and laboratory features with insulinoma. It is 
most common among health care workers, patients with 
diabetes or their relatives, and people with a history of other 
factitious illnesses. When this diagnosis is suspected, it is 
useful to seek previous medical records, which may reveal 
admissions for similar episodes. In individuals taking 
exogenous insulin, factitious hypoglycemia can be 
distinguished from insulinoma by the presence of high insulin 
levels without a concomitant increase in the C peptide level, 
which is suppressed by the exogenous insulin. As noted above, 
sulfonylureas stimulate endogenous insulin and can therefore 
be detected only by measuring drug levels in plasma or urine. 
Factitious or surreptitious hypoglycemia should be considered 
in every patient requiring a fasting test for hypoglycemia. In 
addition to laboratory tests, observing the patient’s behavior 
may help make this diagnosis [39]. 
 

Diagnosis of the Hypoglycemic Mechanism 
 

In an adult patient with documented hypoglycemia, a plausible 
hypoglycaemic mechanism and further diagnostic evaluation 
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can be guided by the history, physical examination, and 
available laboratory data. In the absence of documented 
spontaneous hypoglycemia, overnight fasting or food 
deprivation during observation in the outpatient setting, will 
sometimes elicit hypoglycemia and allow diagnostic 
evaluation. If there is a high degree of clinical suspicion, an 
extended fast lasting 48 to 72 h is often required to make the 
diagnosis. This procedure should be performed in the hospital 
with careful supervision and should be terminated if the 
plasma glucose drops to 2.5 mmol/L (45 mg/dL) and the 
patient has symptoms. It is essential to draw blood samples for 
appropriate tests before administering glucose or allowing the 
patient to eat [40]. 
 

Urgent Treatment 
 

Oral treatment with glucose tablets or glucose containing 
fluids, candy, or food is appropriate if the patient is able and 
willing to take these. A reasonable initial dose is 20 g of 
glucose. If neuroglycopenia precludes oral feedings, parenteral 
therapy is necessary. Intravenous glucose (25 g) should be 
given using a 50% solution followed by a constant infusion of 
5 or 10% dextrose. If intravenous therapy is not practical, 
subcutaneous or intramuscular glucagon can be used, 
particularly in patients with type 1 diabetes mellitus. 
 

 
Fig 4 Emergency Medicine 

 

Because it acts primarily by stimulating glycogenolysis, 
glucagon is ineffective in glycogen depleted individuals (e.g., 
those with alcohol induced hypoglycemia). It also stimulates 
insulin secretion and is therefore less useful in type 2 diabetes 
mellitus. These treatments raise plasma glucose concentrations 
only transiently, and patients should be encouraged to eat as 
soon as practical to replete glycogen stores [41, 42]. 
 

Prevention of Recurrent Hypoglycemia 
 

Prevention of recurrent hypoglycemia requires an 
understanding of the hypoglycaemic mechanism. Offending 
drugs can be discontinued or their doses reduced. It should be 
remembered that hypoglycemia caused by sulfonylureas may 
recur after a period of several hours or days. Underlying 
critical illnesses can often be treated [43]. Cortisol and growth 
hormone can be replaced if deficient. Surgical, 
radiotherapeutic, or chemotherapeutic reduction of a non cell 
tumor can alleviate hypoglycemia, even if the tumor cannot be 
cured; glucocorticoid or growth hormone administration may 
also reduce hypoglycemic episodes in such patients [44]. 
Surgical resection of an insulinoma is often curative; medical 
therapy with diazoxide or octreotide can be used if resection is 
not possible and in patients with a nontumor primary cell 
disorder [45]. The treatment of autoimmune hypoglycemia (e.g., 
with a glucocorticoid)is more problematic, but this disorder is 

often self limited [46]. Failing these treatments, frequent 
feedings and avoidance of fasting may be required [47]. 
Uncooked cornstarch at bedtime or an overnight infusion of 
intragastric glucose may be necessary in some patients [48-50]. 
 

CONCLUSION 
 

Diabetes Mellitus is a costly disease for developing economies 
of the global. It is necessary to have an improved 
understanding of its hypoglycemia and management 
(treatment). Supports from government authorities, scientists, 
clinical practitioners and nongovernmental organizations can 
be reduce the incidence of Diabetes mellitus and its 
complications significantly 
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