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Abstract
The major potential adverse effect of use of sulfonylurea agents
(SUAs) is a hyperinsulinaemic state that causes hypoglycaemia. It
may be observed during chronic therapeutic dosing, even with very
low doses of a SUA, and especially in older patients. It may also
result from accidental or intentional poisoning in both diabetic and
nondiabetic patients. The traditional approach to SUA-induced
hypoglycaemia includes administration of glucose, and glucagon or
diazoxide in those who remain hypoglycaemic despite repeated or
continuous glucose supplementation. However, these antidotal
approaches are associated with several shortcomings, including
further exacerbation of insulin release by glucose and glucagon,
leading only to a temporary beneficial effect and later relapse into
hypoglycaemia, as well as the adverse effects of both glucagon
and diazoxide. Octreotide inhibits the secretion of several
neuropeptides, including insulin, and has successfully been used
to control life-threatening hypoglycaemia caused by insulinoma or
persistent hyperinsulinaemic hypoglycaemia of infancy. Therefore,
this agent should in theory also be useful to decrease glucose
requirements and the number of hypoglycaemic episodes in
patients with SUA-induced hypoglycaemia. This has apparently
been confirmed by experimental data, one retrospective study
based on chart review, and several anecdotal case reports. There
is thus a need for further prospective studies, which should be
adequately powered, randomized and controlled, to confirm the
probable beneficial effect of octreotide in this setting.

Introduction
Although the number of oral medications available to treat
diabetes mellitus has increased, sulfonylurea agents (SUAs)
remain a mainstay of therapy for hyperglycaemia in type 2
diabetes. The major potential adverse effect of use of SUA is
a hyperinsulinaemic state that causes hypoglycaemia. It may
be observed during chronic therapeutic dosing, even with
very low doses of a SUA, and especially in older patients. It
may also result from accidental or intentional poisoning in
both diabetic and nondiabetic patients [1].

The traditional approach to SUA-induced hypoglycaemia
includes the administration of glucose, and glucagon or

diazoxide in those who remain hypoglycaemic despite
repeated or continuous glucose supplementation [2,3].
However, these antidotal approaches are associated with
several shortcomings, including further exacerbation of insulin
release by glucose and glucagon, leading only to a temporary
beneficial effect and later relapse into hypoglycaemia [3], as
well as the adverse effects of both glucagon and diazoxide
[2,4]. Other measures that have been proposed include
corticosteroids and urinary alkalinization to enhance urinary
elimination of the SUA (e.g. chlorpropamide) [5], but their
usefulness has not clearly been established.

Octreotide inhibits the secretion of several neuropeptides,
including insulin, and has been successfully used to control
life-threatening hypoglycaemia caused by insulinoma [6,7] or
persistent hyperinsulinaemic hypoglycaemia of infancy [7,8].
Therefore, this agent should in theory also be useful to
decrease glucose requirements and the number of hypo-
glycaemic episodes in patients with SUA-induced hypo-
glycaemia – effects that are related to the hyperstimulation of
endogenous insulin production. This hypothesis has been
evaluated in a few studies and clinical case reports, and
these are reviewed here.

Pharmacology of octreotide
Octreotide acetate (Sandostatine®; Novartis Pharma, Basel,
Switzerland) is a synthetic analogue of the natural hormone
somatostatin that is able to bind to the same receptors. The
molecular weight of this cyclic octapeptide is 1019.3, and
binding of octreotide to plasma protein is about 65%.

Octreotide has effects similar to those of somatostatin but
with greater potency and longer duration of action; these
effects include inhibition of pituitary release of growth
hormone and thyrotropin, inhibition of glucagon or insulin
release, and inhibition of the secretion of various gastro-
intestinal tract hormones (e.g. serotonin, pepsin, gastrin,
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secretin, motilin, vasoactive intestinal peptide and pancreatic
peptides) [9,10]. Furthermore, it overcomes some of the
shortcomings of exogenous somatostatin, namely a need for
intravenous administration, a short duration of action, and a
postinfusion rebound of hormonal secretion [10].

Octreotide is clinically used to suppress excessive growth
hormone secretion in acromegaly, to inhibit thyrotropin-
secreting pituitary adenomas (thyrotrophinomas), and to treat
flushing and diarrhoea associated with certain gastro-
enterological or pancreatic neuroendocrine tumours, especially
carcinoid tumors and pancreatic islet cell tumors
(insulinomas), which produce a variety of peptide hormones
and biogenic amines [10-12]. Trials in patients with tumours
producing vasoactive intestinal peptide demonstrated that
octreotide may be an effective first-line treatment for this
condition. Octreotide has also been used to control bleeding
oesophageal varices; to treat chronic secretory diarrhoea
associated with cryptosporidiosis, microsporidiosis and
intestinal amoebiasis; to reduce the output of small bowel
fistulas [13] and pancreatic pseudocyst drainage [14]; and to
obtain relief from dumping syndrome after gastric surgery
[15,16].

For these indications the initial dose is usually 50 µg, which is
injected subcutaneously once or twice daily. The number of
injections and dosage may then be increased gradually (from
300 to 600 µg, divided into two or three daily doses) based
on tolerance and response.

After subcutaneous injection, octreotide is absorbed rapidly
and completely from the injection site. Peak concentration in
plasma is reached after 15–30 min. Bioavailability (peak
concentration, area under the curve) has been shown to be
equivalent with intravenous and subcutaneous administra-
tion. In healthy volunteers the distribution of octreotide from
plasma is rapid (half-life = 0.2 h) and the volume of
distribution is estimated to be 13.6 l; also, 60–65% of
octreotide is bound to plasma proteins. In blood, the
distribution into erythrocytes was found to be negligible, and
about 65% was bound in the plasma in a concentration-
independent manner. Binding was mainly to lipoprotein and,
to a lesser extent, to albumin.

Elimination of octreotide from plasma had an apparent half-
life of 1.5 hours, as compared with 1–3 min with the natural
hormone somatostatin. The duration of action of octreotide is
variable but may extend up to 12 hours, depending on the
type of tumour. Total body clearance is high (10 l/hour) but is
markedly reduced in renal failure. About 11% of the dose is
excreted unchanged in urine. Octreotide may be at least
partly metabolized by liver, but the effect of hepatic disease
on this is unknown. Dosage adjustments may be necessary in
the elderly because of a significant increase in half-life (46%)
and a significant decrease in clearance (26%) of the drug
[12].

Octreotide appears to be well tolerated. The most frequently
reported adverse effects are moderate pain at the injection
site and gastrointestinal symptoms (abdominal cramps,
nausea, bloating, flatulence, diarrhoea). Like somatostatin,
long-term administration of octreotide appears to promote the
formation of cholelithiasis [10,12,17].

Other analogues of somatostatin are currently under
development [10] and indium-111 or yttrium-90 radiolabelled
somatostatin analogues have been use as diagnostic and/or
therapeutic agents in patients with extensive liver metastases
from neuroendocrine tumours [18-20].

Pharmacology and toxicology of sulfonylurea
agents
SUAs act by reducing potassium conductance of an ATP-
dependent potassium channel, thereby decreasing potassium
ion efflux, stimulating the depolarization of pancreatic β cells
and leading to calcium influx through voltage-sensitive
calcium channels. The elevated intracellular concentration of
calcium ions increases the sensitivity of β cells to glucose.
The resultant effect of SUAs is thus to promote glucose-
stimulated endogenous insulin secretion (exocytosis) from the
pancreas [21-23]. In addition, there is evidence that SUA can
inhibit hepatic clearance of insulin – an effect that also
contributes to hyperinsulinaemia. On the other hand, hyper-
insulinaemia suppresses endogenous (predominantly hepatic)
glucose production. Therefore, the main toxic effect of SUA is
hypoglycaemia [24]. Differences in pharmacokinetic
characteristics (duration of action, hepatic metabolism and/or
renal excretion, enterohepatic circulation, active metabolites)
may have important implications for the severity and duration
of SUA-induced hypoglycaemia [24].

Serious hypoglycaemia is usually defined as hypoglycaemia
that causes death or that requires prehospital team inter-
vention, hospitalization, or emergency department admission.
The annual incidence of SUA-induced hypoglycaemia is
probably about 1–2% of SUA-treated patients [25]. Case
fatality rates of up to 10% have been reported [26], and 5%
of survivors may have permanent neurological impairment
[27]. Unfortunately, the prognostic factors of death or brain
sequelae are not known. Predisposing factors for severe
SUA-induced hypoglycaemia include advanced age [28,29]
and use of potent or long-acting agents such as chlorpro-
pamide, glimepiride and (mostly) glibenclamide [29,30].

Severe hypoglycaemia leading to hospital admission and
sometimes fatal outcome has mainly been reported in the
settings of overdose and type 2 diabetes managed with long-
acting rather than short-acting SUAs [30-33]. Poor nutritional
status or calorie restriction, sustained physical exercise,
acute systemic illnesses, alcohol consumption, and renal,
hepatic and cardiovascular disease [24,34,35] are other risk
factors for development of severe hypoglycaemia. In the
elderly the clinical presentation of SUA-induced hypo-
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glycaemia may be atypical, and so a high index of suspicion is
required; moreover, even shorter acting SUAs can cause
hypoglycaemia, especially if renal or hepatic dysfunction is
present. Polypharmacy also increases the risk for hypo-
glycaemia in the elderly, either by direct pharmacokinetic
interaction (binding sites on plasma proteins, or impairment in
hepatic metabolism or renal excretion) or by effects on
appetite, food intake, or carbohydrate absorption [24,36].
Other relevant metabolic problems that may be observed in
long-acting SUA intoxication include hypokalaemia and
hypophosphataemia. Chlorpropamide has been associated
with specific toxic effects including hyponatraemia due to
inappropriate secretion of antidiuretic hormone, cholestatic
jaundice and bone marrow depression.

Traditional treatment of sulfonylurea 
agent-induced hypoglycaemia
The traditional approach to SUA overdose includes repeated
measurement of blood glucose levels, every 20–60 min, and
infusion of hypertonic glucose as needed. Indeed, hypo-
glycaemia can be prolonged and may recur during a period of
more than 24–48 hours despite glucose supplementation.
Hypertonic glucose infusion rapidly corrects hypoglycaemia,
but it then acts as a potent secretagogue for SUA-sensitized
β cells; insulin secretion is stimulated, and so the hypo-
glycaemia recurs [37-40]. This effect is particularly important
in nondiabetic persons, non-insulin-dependent diabetic
patients and those not previously treated with SUAs [23].
Therefore, central venous access is often required for
continuous and prolonged infusion of hypertonic glucose,
and frequently repeated measurement of blood glucose level
is mandatory; strict euglycaemia should be the goal and hyper-
glycaemia, as well as hypoglycaemia, should be avoided [3].

Apart from glucose administration, two antidotal approaches
to SUA overdose have been employed, one using glucagon
and the other diazoxide. Glucagon has been shown to
produce only transient beneficial effects on glycaemia.
Indeed, it also dramatically stimulates the release of
endogenous insulin and thereby contributes to subsequent
hypoglycaemia [3,41]. Diazoxide, an antihypertensive agent,
acts as a potassium channel opener and has been used to
reduce insulin release and limit rebound hypoglycaemia [2,3],
but its efficacy appears limited [39]. It must be administered
by intravenous infusion and its use could be associated with
hypotension, reflex tachycardia, nausea and vomiting
[2,4,42]. Such adverse effects may be especially problematic
in elderly patients.

Octreotide in sulfonylurea agent-induced
hypoglycaemia: experimental and clinical
data
Animal and volunteer studies
Few animal and volunteer human studies have examined the
effects of somatostatin or octreotide on SUA-induced
hypoglycaemia. These have demonstrated the short-term

inhibitory effect of somatostatin on insulin release during
glucose infusion or tolbutamide administration [43,44].

Compared with somatostatin, octreotide is expected to
confer at least an equal inhibitory effect on insulin release but
with a longer duration of action. This was confirmed in a
controlled randomized crossover study [39]. Eight healthy
volunteers were given glipizide orally (1.45 mg/kg) on 3
separate days. All volunteers developed hypoglycaemia
(glucose concentration <50 mg/dl) within 3 hours. They were
initially treated with 25 g of 50% glucose. Then, the treatment
consisted of the following: glucose infusion alone to maintain
euglycaemia (glucose concentration 85 mg/dl; treatment limb
1); same as treatment limb 1 plus continuous intravenous
octreotide (30 ng/kg per min; treatment limb 2); or same as
treatment limb 1 plus intravenous diazoxide every 4 hours
(300 mg; treatment limb 3). Octreotide infusion significantly
lowered insulin levels as compared with treatment limbs 1
and 3 (P < 0.01). Glucose requirements to reach
euglycaemia in treatment limbs 1 and 3 were similar but
greater than those with octreotide treatment (P < 0.001).
When therapy was stopped 13 hours after glipizide ingestion,
only two out of eight volunteers developed hypoglycaemia
within 4 hours after therapy with octreotide, whereas all
inidividuals in treatment limbs 1 and 3 had rebound hypo-
glycaemia within 90 min. Overall, octreotide reduced the need
for exogenous glucose (in four out of eight it was entirely
eliminated) in this clinical model of glipizide overdose,
demonstrating the prolonged suppressive action of octreotide
on glucose-stimulated insulin secretion by SUA-sensitized β
cells.

Clinical data
Although SUA-induced hypoglycaemia remains an unlicenced
indication, several authors have reported successful use of
octreotide in patients with SUA overdose, and this clinical
experience seems to confirm the clinical antidotal value of this
agent [3,38,45-55].

In 1993 Krentz and coworkers [38] reported on a nondiabetic
patient with SUA-induced hypoglycaemic coma, who
relapsed despite resuscitation with intravenous boluses of
50% glucose and continuous 10% glucose infusion.
Subcutaneous injection of octreotide (50 µg every 12 hours;
three doses over 24 hours) prevented further recurrence of
hypoglycaemia such that no further bolus of 50% glucose
was needed. No adverse effects were observed.

Boyle and colleagues [39] reported the case of a 36-year-old
male who attempted suicide with a large overdose of
tolbutamide. Initial therapy with dextrose resulted in repeated
hypoglycaemia. A regimen of octreotide administration similar
to that reported by Krentz and coworkers allowed
euglycaemia to be maintained, without need for additional
dextrose support, by decreasing plasma insulin and C-
peptide levels. Several other isolated reports have also
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confirmed the clinical value of octreotide in patients with
severe refractory SUA-induced hypoglycaemia [45,48,56].

Graudins and coworkers [3] reported an interesting case of a
42-year-old nondiabetic man who attempted suicide on two
separated occasions by ingesting 150 mg glipizide. On the
first occasion he was treated only with glucose and required
1511 g glucose over a 72-hour period to treat recurrent
hypoglycaemia. On the second occasion, 50 µg octreotide
was administered subcutaneously at 2 hours after ingestion
of glipizide, followed by 100 µg at 8, 20 and 32 hours after
ingestion. Only 826 g glucose had to be administered on the
second occasion. Octreotide administration was associated
with a marked reduction in serum insulin levels.

The largest (although relatively small) retrospective obser-
vational series was that reported by McLaughlin and
colleagues [49]. They reviewed the charts of nine adult
patients treated with octreotide for SUA-induced hypo-
glycaemia (six had ingested gliburide and three had ingested
glipizide) from 1995 to 1998. Octreotide (ranging from a
single subcutaneous dose of 40 µg to an intravenous infusion
of 125 µg/hour) significantly reduced the number of hypo-
glycaemic events recorded per patient from a mean of 3.2
before administration to a mean of 0.2 after (P = 0.008). The
amount of 50% glucose ampoules used per patient was also
markedly reduced (from a mean of 2.9 before to 0.2 after;
P = 0.004), although the maintenance glucose infusion rate
was similar. This stabilization of blood glucose concentration
occurred immediately after octreotide administration in all
nine patients. Two treatment failures were observed, defined
as occurrence of hypoglycaemia 14 hours after octreotide
administration (and 30 hours after the ingestion of glyburide)
and 36 hours after octreotide (40 hours after ingestion of
extended release glipizide), respectively. It is likely that more
prolonged administration of octreotide would have prevented
relapsing hypoglycaemia.

Carr and Zed [51] reported on the use of octreotide in the
management of two cases of SUA-induced hypoglycaemia
following overdose in two young women (500 mg and 1 g
gliburide, respectively). Despite administration of bolus doses
of glucose 50% and infusions of glucose 10%, both patients
exhibited refractory hypoglycaemia. Three doses of octreotide
50 µg were administered subcutaneously, 8 hours apart, to
both patients, resulting in a reduction in hypoglycaemic
episodes and reduced need for dextrose administration.

Nzerue and coworkers [52] reported the case of a patient
with chronic renal failure who developed recurrent and
prolonged episodes of hypoglycaemia associated with the
use of SUA. He was hospitalized with neuroglycopenic
symptoms that persisted in spite of large doses of parenteral
glucose. On administration of octreotide, the hypoglycaemia
resolved and blood glucose levels were maintained even after
cessation of parenteral glucose. Only two subcutaneous

doses of octreotide 12 hours apart were needed, and the
patient fully recovered.

Green and Palatnik [53] reported the case of a 20-year-old
woman who ingested 900 mg gliburide, causing hypo-
glycaemia that was refractory to treatment with intravenous
glucose, glucagon, and diazoxide. Octreotide administration
(100 µg intravenously) rapidly reversed the hypoglycaemia,
stabilizing the patient and permitting eventual discharge
without significant adverse events.

More recently, successful management of SUA-induced
refractory hypoglycaemia with octreotide was reported by
Crawford and Perera [55] in two elderly patients. A 76-year-
old man with type 2 diabetes controlled with gliclazide 80 mg
twice daily was admitted after an acute myocardial infarction
and cardiac arrest. He was successfully resuscitated and
underwent emergency bypass surgery, but developed
cardiac and renal failures. Frequent and refractory hypo-
glycaemic episodes were observed, associated with seizures
and coma, in spite of gliclazide discontinuation and intra-
venous infusion of glucose 10%. An intravenous infusion of
octreotide (30 ng/kg per min) was associated with rapid
control of blood glucose level, but the infusion had to be
maintained for 13 hours. The patient was discharged home
2 days later. A 75-year-old man with type 2 diabetes taking
glibenclamide 2.5 mg/day developed recurrent
hypoglycaemia associated with impaired renal function.
Hypoglycaemic coma occurred despite glibenclamide
discontinuation and repeated supplementation with
intravenous boluses of glucose 50% and continuous infusion
of glucose 10%. The high volume of intravenous fluid
precipitated cardiac failure and pulmonary oedema, requiring
inotropic support. A single subcutaneous injection of 50 µg
octreotide was administered. One hour later the blood
glucose level was normalized and no further episodes of
hypoglycaemia occurred. In this case, marked reductions in
insulin and C-peptide levels were documented (before
octreotide treatment: insulin 1250 pmol/l and C-peptide
20,949 pmol/l; 8 hours after octreotide treatment: insulin
153 pmol/l and C-peptide 5654 pmol/l). The patient fully
recovered.

Only two cases of antidotal use of octreotide have been
reported in children [47,54]. A 5-year-old child was
erroneously given glipizide in repeated doses over 3 days
[47]. He was admitted in status epilepticus and his blood
glucose was 12 mg/dl. The seizures stopped after lorazepam
was given, but recurrent hypoglycaemia developed despite
glucose supplementation (up to 18 g/hour). A 25 µg
(1.25 µg/kg in this 20 kg child) dose of octreotide was
administered intravenously and resulted in a rapid increase in
glycaemia to 150–200 mg/dl, thereby allowing the amount of
glucose adminisered to be reduced and completely stopped
4 hours later. A marked decrease in insulin concentration was
also documented after octreotide administration in this case
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(before octreotide treatment: insulin 53 µUI/ml and blood
glucose 45 mg/dl; after octreotide treatment: insulin
16 µUI/ml and blood glucose 183 mg/dl). A 16-month-old
child (weight not reported) was admitted 1 hour after
ingesting glyburide accidentally [54]. Despite continuous
infusion of 10% dextrose and repeated boluses of 50%
glucose, recurrent hypoglycaemia developed. Approximately
5 hours after ingestion, he received 10 µg octreotide
intravenously over 15 min. Euglycaemia was then maintained
with 10% glucose infusion, without any additional bolus. A
second dose of octreotide had to be given 8 hours later.
Glucose 10% infusion was completely stopped 5 hours after
the second octreotide injection.

This clinical experience suggests that octreotide is effective
in treating prolonged or refractory hypoglycaemia induced by
SUA, as well as in preventing rebound hypoglycaemia by
breaking the vicious circle that can result from glucose
supplements and consequent insulin release. It should be
used in adults [57] as well as in children [58-60], despite the
limited clinical experience.

Route and dosage
There is clinical experience with both subcutaneous and
intravenous administration. Octreotide has most frequently
been administered subcutaneously in doses ranging from 40
to 100 µg in adults. The most commonly used regimen
consists of an initial 50 µg dose, which is repeated two to
three times a day. Doses ranging from 1 to 10 µg/kg have
been well tolerated by children in other conditions [58].
Intravenous administration usually consists of a continuous
infusion (30 ng/kg per min). In a paediatric case, a 25 µg
intravenous dose was used in a 20 kg child [47].
Bioavailability of both routes appears to be similar, but
subcutaneous injection seems to increase markedly the
duration of action [61].

Octreotide administration may be required for several days,
especially for long-acting or sustained release SUAs.
However, in the majority of reported cases, a treatment
course limited to 12–72 hours was needed to resolve the
hypoglycaemia. Because some patients experience delayed
hypoglycaemia after cessation of octreotide therapy, they
should be observed for rebound hypoglycaemia for at least
12–24 hours after the last dose [39].

Adverse effects
Treatment with octreotide appears to be safe and is usually
well tolerated. In nontoxicological indications such as
acromegaly or insulinoma, octreotide has been associated
with various adverse effects, including nausea, diarrhoea,
abdominal cramps and flatulence, especially at the beginning
of the treatment [10]. These symptoms result from the
physiological actions of somatostatin on the gastrointestinal
tract and exocrine pancreas, and begin within hours after the
first injection. Their severity is dose dependent [10]. Reduced

glucose tolerance and hyperglycaemia that might be
expected is limited with long-term therapy by the ability of
octreotide to delay absorption of carbohydrate and to inhibit
the secretion of growth hormone and glucagons. Long-term
treatment with octreotide (>1 month) has been associated
with an increased incidence of cholesterol gallstones
(occurring in approximately 20–30% of patients).

When it is used to counteract SUA-induced hypoglycaemia,
both in chronic and acute overdose, complications appear
very few and mortality is nil. Rare reported adverse effects
include injection site pain, nausea, vomiting, dose-related
transient abdominal pain and diarrhoea [39].

Economical considerations
Octreotide is not currently licenced for the indication of SUA-
induced hypoglycaemia. Depending on local regulations, this
may prevent reimbursement of its cost by social insurance
agencies.

Although it would not be expected to reduce mortality and
long-term morbidity rates markedly compared with a carefully
monitored glucose infusion, octreotide does have some
advantages. For example, it renders the management of SUA-
poisoned patients easier. The treatment is also economical
because octreotide is inexpensive (costing less than €10 for
a 100 µg vial) and it potentially reduces the need for frequent
glucose measurements, insertion of central line access or
intensive care unit admission.

These advantages may be particular prominent in elderly
people. Indeed, the classical autonomic adrenergic
symptoms and signs of hypoglycaemia may not be present,
and neuroglycopenic features, such as drowsiness and
confusion, may dominate the clinical picture. The diagnosis
can be easily missed if the blood glucose level is not
frequently monitored. In addition, intravenous glucose
replacement may carry a risk for fluid overload in those
patients who often suffer impairment in cardiac or renal
function, and so close observation of haemodynamic
parameters in the intensive care unit setting is mandatory.

It is unwise to discharge patients with SUA-induced
hypoglycaemia after a satisfactory initial response. Indeed,
both intravenous glucose supplements and subcutaneous
octreotide administration may be required for several days.
Therefore, the hospital stay is not likely to be shortened,
whatever the treatment option.

Conclusion
Few experimental data are currently available on the use of
octreotide in SUA-induced hypoglycaemia. The reported
clinical experience, which is limited to one retrospective study
based on chart review, and several anecdotal case reports
may clearly be biased. There is thus a need for further
prospective studies, which should be adequately powered,
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randomized and controlled, to confirm the beneficial effect of
octreotide in this setting.

From available data, however, octreotide appears to be highly
efficacious and safe in the management of SUA-induced
hypoglycaemia. It should be considered, along with glucose
supplementation and gastrointestinal decontamination, for
first-line therapy in any patient with SUA-induced
hypoglycaemia, either symptomatic or with a serum glucose
concentration less than 60 mg/dl, especially if hypoglycaemia
is refractory to glucose supplementation or relapses.

The following scheme is recommended:
• Glucose 15–25 g must be delivered immediately as intra-

venous 50% glucose to restore the patient to eugly-
caemia in the short term (0.5 g/kg as intravenous 25%
glucose in children); oral glucose may be an alternative in
fully conscious and cooperative patients.

• The glucose bolus must be followed immediately by an
infusion of 5% or 10% glucose, usually at a rate of
100–200 g/day glucose.

• Blood glucose should be regularly monitored for at least
24 hours; the blood glucose concentration should be
maintained at around 90–120 mg/dl because this is
sufficient to prevent neuroglycopenia while avoiding
maximal insulin secretion.

• Potassium concentration should be also be monitored
(there is a risk for hypokalaemia with insulin and glucose).

• Gastrointestinal tract decontamination, especially
administration of activated charcoal, may be considered if
drugs have recently been ingested, in accordance with
usual recommendations.

• Methods to enhance elimination are usually not applicable.
However, multiple dose activated charcoal may be
considered for certain SAUs (e.g. glipizide) because of the
enterohepatic recirculation, although clinical benefit has
not been demonstrated. It has also been suggested that
urine alkalinization reduces the half-life of chlorpropamide.

• Octreotide (adults: 50 µg subcutaneously every 8–12 hours;
children: 1–1.25 µg/kg) is recommended if hypogly-
caemia relapses in spite of continuous glucose infusion.
Alternatively, octreotide could be used to prevent relapse
of hypoglycaemia; to reduce glucose requirements and
fluid administration, especially in elderly patients with
cardiac dysfunction or impaired renal function; or to
obviate the need to insert a central venous line access for
prolonged infusion of more concentrated hypertonic
glucose solutions, especially in children.

• If octreotide is not available, then diazoxide (aduilts:
300 mg intravenously over 30 min every 4 hours; children
[recommended but not supported by clinical experience]:
3–8 mg/kg per day orally divided into two to three doses
[i.e. every 8–12 hours]) remains a viable alternative to
reduce insulin secretion. However, it should be used
cautiously in elderly patients or those with coronary heart
disease because of its cardiovascular adverse effects.

• Glucagon should not be used in the management of SUA-
induced hypoglycaemia because it further stimulates
insulin secretion dramatically.

As mentioned above, continuing research is required to
confirm the clinical findings that support these provisional
recommendations, and to establish the optimal route and
dosing guidelines, dosing interval, duration of treatment and
inpatient monitoring requirements. Because recruitment of
large series of patients with SUA-induced hypoglycaemia in a
single centre is almost impossible, only a multicentre
approach will be able to answer these questions.

Competing interests
The author(s) declare that they have no competing interests.

References
1. Ludman P, Mason P, Joplin GF: Dangerous misuse of sulpho-

nylureas. BMJ 1986, 293:1287-1288.
2. Palatnick W, Meatherall RC, Tenenbein M: Clinical spectrum of

sulfonurea overdose and experience with diazoxide therapy.
Arch Intern Med 1991, 151:1859-1862.

3. Graudins A, Linden CH, Ferm RP: Diagnosis and treatment of
sulfonurea-induced hyperinsulinemic hypoglycemia. Am J
Emerg Med 1997, 15:95-96.

4. Johnson SF, Schade DS, Peake GT: Chlorpropamide-induced
hypoglycemia: successful treatment with diazoxide. Am J Med
1977, 63:799-804.

5. Neuvonen PJ, Karkkainen S: Effects of charcoal, sodium bicar-
bonate, and ammonium chloride in chlorpropamide kinetics.
Clin Pharmacol Ther 1983, 33:386-393.

6. Alberts AS, Falkson G: Rapid reversal of life-threatening hypo-
glycaemia with a somatostatin analogue (octreotide). A case
report. S Afr Med J 1988, 74:75-76.

7. Barrons RW: Octreotide in hyperinsulinism. Ann Pharmacother
1997, 31:237-241.

8. Apak RA, Yurdakok M, Oran O, Senocak ME, Caglar M: Preoper-
ative use of octreotide in a newborn with persistent hyperin-
sulinemic hypoglycemia of infancy. J Pediatr Endocrinol Metab
1998, Suppl 1:143-145.

9. Katz M, Erstad BL: Octreotide, a new somatostatin analogue.
Clin Pharm 1989, 8:255-273.

10. Lamberts SWJ, van der Laly AJ, de Herder WW, Hofland LJ:
Octreotide. N Engl J Med 1996, 334:246-254.

11. Fiasse R, Pauwels S, Rahier J, Jamar F, Ketelslegers JM, Hassoun
A, de Longueville M: Use of octreotide in the treatment of
digestive neuroendocrine tumours. Seven year experience in
20 cases including 9 cases of metastatic midgut carcinoid
and 5 cases of metastatic gastrinoma. Acta Gastroenterol Belg
1993, 56:279-291.

12. Octreotide acetate [http://www.biam2.org]
13. Battershill PE, Clissold SP: Octreotide. A review of its pharma-

codynamic and pharmacokinetic properties, and therapeutic
potential in conditions associated with excessive peptide
secretion. Drugs 1989, 38:658-702.

14. D’Agostino HB, vanSonnenberg E, Sanchez RB, Goodacre BW,
Villaveiran RG, Lyche K: Treatment of pancreatic pseudocysts
with percutaneous drainage and octreotide. Work in progress.
Radiology 1993, 187:685-688.

15. D’Cruz DP, Reynard J, Tatman, AJ, Kopelman PG: Long-term
symptomatic relief of postprandial hypoglycaemia following
gastric surgery with a somatostatin analogue. Postgrad Med J
1989, 65:116-117.

16. Geer RJ, Richards WO, O’Dorisio TM, Woltering EO, Williams S,
Rice D, Abumrad NN: Efficacy of octreotide acetate in treat-
ment of severe postgastrectomy dumping syndrome. Ann
Surg 1990, 212:678-687.

17. Wass JA, Popovic V, Chayvialle JA: Proceedings of the discus-
sion, ‘Tolerability and safety of sandostatin’. Metabolism 1992,
Suppl 2:80-82.

Critical Care    December 2005 Vol 9 No 6 Lheureux et al.



549

18. Cuvelier C, Pochet JM, Col V, Jonard P, Pauwels S, Cuvelier A:
Diagnostic usefulness of radiolabeled pentetreotide scintigra-
phy and therapeutic efficiency of octreotide in a case of insuli-
noma. Acta Clin Belg 1994, 49:296-301.

19. Cremonesi M, Ferrari M, Chinol M, Bartolomei M, Stabin MG,
Sacco E, Fiorenza M, Tosi G, Paganelli G: Dosimetry in radionu-
clide therapies with 90Y-conjugates: the IEO experience. Q J
Nucl Med 2000, 44:325-332.

20. Virgolini I, Traub T, Novotny C, Leimer M, Fuger B, Li SR, Patri P,
Pangerl T, Ingelberger P, Raderer M, et al.: Experience with
indium-111 and yttrium-90-labeled somatostatin analogs.
Curr Pharm Des 2002, 8:1781-1807.

21. Abrahamsson H: Direct measurement of increased free cyto-
plasmic Ca2+ in mouse pancreatic B-cells following stimula-
tion by hypoglycemic sulfonylureas. FEBS Lett 1985, 190:
21-24.

22. Bressler R, Johnson DG: Pharmacological regulation of blood
glucose levels in non-insulindependent diabetes mellitus.
Arch Intern Med 1997, 157:836-848.

23. Gerich JE: Oral hypoglycemic agents. N Engl J Med 1989, 321:
1231-1245.

24. Harrigan RA, Nathan MS, Beattie P: Oral agents for the treat-
ment of type 2 diabetes mellitus: pharmacology, toxicity, and
treatment. Ann Emerg Med 2001, 38:68-78.

25. Shorr RI, Ray WA, Daugherty JR, Griffin MR: Incidence and risk
factors for serious hypoglycaemia in older persons using
insulin or sulfonylureas. Arch Intern Med 1997, 157:1681-
1686.

26. Seltzer HS: Drug-induced hypoglycemia: a review of 1418
cases. Endocrinol Metab Clin North Am 1989, 18:163-183.

27. Salas M, Caro JJ: Are hypoglycaemia and other adverse effects
similar among sulphonylureas? Adverse Drug React Toxicol
Rev 2002, 21:205-217.

28. Graal MB, Wolffenbuttel BHR: The use of suplhonylureas in the
elderly. Drugs Aging 1999, 6:471-481.

29. Shorr RI, Ray WA, Daugherty JR, Griffin MR: Individual sulpho-
nylureas and serious hypoglycaemia in older people. J Am
Geriatr Soc 1996, 44:751-755.

30. Stahl M, Berger W: High incidence of severe hypoglycaemia
leading to hospital admission in type 2 diabetic patients
treated with long-acting versus short-acting sulphonylureas.
Diabet Med 1999, 16:586-590.

31. Veitch PC, Clifton-Bligh RJ: Long-acting sulfonylureas: long
acting hypoglycaemia. Med J Aust 2004, 180:84-85.

32. Van Staa T, Abenhaim L, Monette J: Rates of hypoglycaemia in
users of sulphonylureas. J Clin Epidemiol 1999, 6:735-741.

33. Holstein A, Plaschke A, Egbert EH: Lower incidence of severe
hypoglycaemia in patients with type 2 diabetes treated with
glimepiride versus glibenclamide. Diabetes Metab Res Rev
2001, 17:467-473.

34. Gilbert R, Cooper M, Krum H: Safety issues in drug therapy of
the diabetic patient. In Drug Treatment of Type 2 Diabetes.
Edited by Krentz AJ. Auckland: Adis Books; 2000:45-60.

35. Burge MR, Sood V, Sobhy TA, Rassam AG, Schade DS: Sulpho-
nylurea-induced hypoglycaemia in type 2 diabetes mellitus: a
review. Diabetes Obes Metab 1999, 1:199-206.

36. Ferner RE, Chaplin S: The relationship between the pharmaco-
kinetics and pharmacodynamic effects of oral hypoglycaemic
drugs. Clin Pharmacokinet 1987, 12:379-401.

37. Langford NJ, Krentz AJ, Martin U, Elliott, Ferner RE: Severe
relapsing sulphonylurea-induced hypoglycaemia: a diagnostic
and therapeutic challenge. Postgrad Med J 2003, 79:120.

38. Krentz AJ, Boyle PJ, Justice KM, Wright AD, Schade DS: Suc-
cessful treatment of severe refractory sulfonylurea-induced
hypoglycemia with octreotide. Diabetes Care 1993, 16:184-
186.

39. Boyle PJ, Justice K, Krentz AJ, Nagy RJ, Schade DS: Octreotide
reverses hyperinsulinemia and prevents hypoglycemia
induced by sulfonylurea overdoses. J Clin Endocrinol Metab
1993, 76:752-756.

40. Ciechanowski K, Borowiak KS, Potocka BA, Nowacka M,
Dutkiewicz G: Chlorpropamide toxicity with survival despite
27-day hypoglycemia. J Toxicol Clin Toxicol 1999, 37:869-871.

41. Thoma ME, Glauser J, Genuth S: Persistent hypoglycemia and
hyperinsulinemia: caution in using glucagon. Am J Emerg Med
1996, 14:99-101.

42. Koch-Weser J: Diazoxide. N Engl J Med 1976, 294:1271-1274.

43. Alberti KGMM, Christensen NJ, Christensen SE, Hansen AP,
Iversen J, Lanbaek K, Seyer-Hansen K, Orskou H: Inhibition of
insulin secretion by somatostatin. Lancet 1973, 2:1299-1301.

44. Gerich JE, Lorenzi M, Schneider V, Forsham PH: Effect of
somatostatin on plasma glucose and insulin responses to
glucagon and tolbutamide in man. J Clin Endocrinol Metab
1974, 39:1057-1060.

45. Braatvedt GD: Octreotide for the treatment of sulphonylurea
induced hypoglycaemia in type 2 diabetes. N Z Med J 1997,
110:189-190.

46. Hung O, Eng J, Ho J, Aks S, Howland M, Erikson T, Hoffman R:
Octreotide as an antidote for refractory sulfonylurea hypogly-
caemia [Abstract]. J Toxicol Clin Toxicol 1997, 35:540-541.

47. Mordel A, Sivilotti MLA, Old AC, Ferm RP: Octreotide for pedi-
atric sulfonylurea poisoning [Abstract]. J Toxicol Clin Toxicol
1998, 36:437.

48. Cabrera FP, Carrion R, Duque E, et al.: Sulfonylurea poisoning:
utility of octreotide. Revista de Toxicologia 1998, 15:16-17.

49. McLaughlin SA, Crandall CS, McKinney PE: Octreotide: an anti-
dote for sulfonylurea-induced hypoglycemia. Ann Emerg Med
2000, 36:133-138.

50. Bui L, Adler D, Keller KH: Prolonged octreotide infusion to treat
glyburide-induced hypoglycaemia [Abstract]. J Toxicol Clin
Toxicol 2000, 38:576.

51. Carr R, Zed PJ: Octreotide for sulfonylurea-induced hypo-
glycemia following overdose. Ann Pharmacother 2002, 36:
1727-1732.

52. Nzerue CM, Thomas J, Volcy J, Edeki T: Use of octreotide to
treat prolonged sulfonylurea-induced hypoglycemia in a
patient with chronic renal failure. Int J Artif Organs 2003, 26:
86-89.

53. Green RS, Palatnick W: Effectiveness of octreotide in a case of
refractory sulfonylurea-induced hypoglycemia. J Emerg Med
2003, 25:283-287.

54. Kent DA, Main BA, Friesen MS: Use of octreotide in sulfony-
lurea poisoning in a child [Abstract]. J Toxicol Clin Toxicol
2003, 41:669.

55. Crawford BAL, Perera C: Octreotide treatment for sulfony-
lurea-induced hypoglycaemia. Med J Aust 2004, 180:540-541.

56. Ventresca E, Tan P: Octreotide use in a massive overdose of
glipizide [Abstract]. In Proceedings of the ASHP Midyear Clini-
cal Meeting. Atlanta, GA: ASHP; December 5–9 1993, 28:502.

57. Chu J, Wang RY, Hill NS. Update in clinical toxicology. Am J
Respir Crit Care Med 2002, 166:9-15.

58. Spiller HA: Management of sulfonylurea ingestions. Pediatr
Emerg Care 1999, 15:227-230.

59. Liebelt EL, DeAngelis CD: Evolving trends and treatment
advances in pediatric poisoning. JAMA 1999, 282:1113-1115.

60. Abbruzzi G, Stork CM: Pediatric toxicologic concerns. Emerg
Med Clin North Am 2002, 20:223-247.

61. Boyer EW: Octreotide. Clin Toxicol Rev 1999, 22:1-2.

Available online http://ccforum.com/content/9/6/543


	Abstract
	Introduction
	Pharmacology of octreotide
	Pharmacology and toxicology of sulfonylurea agents
	Traditional treatment of sulfonylurea agent-induced hypoglycaemia
	Octreotide in sulfonylurea agent-induced hypoglycaemia: experimental and clinical data
	Animal and volunteer studies
	Clinical data
	Route and dosage
	Adverse effects
	Economical considerations

	Conclusion
	Competing interests
	References

