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Inpatient Hypoglycemia Management Protocol
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Introduction and aim:

Hypoglycemia is considered to be one of the causes of mortalities due to tight diabetes management in order
to reach optimal diabetes control. From our observation in the emergency departments in ministry of health
that we don’t agreed upon protocol of hypoglycemia management, our aim is to develop a unified
hypoglycemia management protocol to be implemented in ministry of health hospitals.

Methodology:
Development of hypoglycemia management protocol in adults went through 4 steps as follows:

Phase 1: review the literature of Diabetic Ketoacidosis with special attention to the world wide protocols and
guidelines in this regard including the existing protocols and their effect in managing patients with diabetic
ketoacidosis, this phase has been done by experts in adult Endocrinology and Diabetes. The outcome of this
phase is unified DKA management protocol according the best evidence based practice.

Phase 2: the panel of experts has been extended to including adult Emergency Medicine and intensive care units
whom they reviewed the protocol developed by the endocrinologist and diabetologists and put their input
according to their specialty

Phase 3: the protocol has been reviewed and amended by another panel of experts from nurses, pharmacists,
lab experts as well as quality improvement experts

Phase 4: experts from the different specialties including (adult endocrinology and diabetology, adult emergency
medicine, and adult intensive care) from the 20 regions of Saudi Arabia whom they reviewed the protocol and
shared their opinion.
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Literature Review:

Diabetes Mellitus (DM) is one of most common endocrine disorder in Saudi Arabia which affects both children
and adults’.

World Health Organization (WHO) in 2014 reported that the diabetes prevalence in Saudi Arabia is very high and
it ranked 7th in the world. Out of total population of 33.3million, almost 7 million are having diagnosed diabetes
and another 3 million have pre diabetes?. A study in 2014 from Riyadh reported that in adults aged 30 and
above, 25.4% have diabetes and another 25.5% had pre diabetes®.This very high prevalence of diabetes in
Saudi Arabia is a major reason for more and more patients visits in ER with diabetes related complications
especially hyperglycemia and hypoglycemia, which may be life threatening.

Hypoglycemia represents most serious challenge in patients with diabetes mellitus. Its frequency in patients with
diabetes on treatment is very high. Another issue in patients with diabetes and hypoglycemia is that it acts as
barrier to achieving good glycemic control.

The hypoglycemia is defined as any blood glucose less than 70mg/dl or 3.9mmol/P. This level of glucose
represents a level which can trigger activation of counter regulatory hormones®. American Diabetes Association
and Endocrine Society USA also endorse same definition’.

In hospitals, hypoglycemia patients can present to emergency room or it can occur in those patients already
admitted in hospital. The emergency room attendance with hypoglycemia has been reported similar to that of
hyperglycemia®. And for those patients who are already admitted inside hospitals and receiving subcutaneous
insulin treatment for diabetes, the hypoglycemia has very high incidence®. In ICU settings the incidence of
hypoglycemia is 5-28% and in non-ICU settings like in wards it ranges from 1-33%°'". Studies have also shown
that Type 1 DM is associated with more incidence of hypoglycemia than in type 2 DM''. For example, In Type 1
DM it ranges between 30-40% and in Type 2 DM its ranges 10-30%'%"*.

One study from Saudi Arabia reported that out of 1000 patients admitted, 8.7 % of patients were admitted with
hypoglycemia. Out of these patients, frequency of hypoglycemia in type 1 DM was 30.4%, in non-obese type 2
DM was 6.4% and then obese type 2 DM was 5.6%'°. Another study from Saudi Arabia reported that prevalence
of inpatient hypoglycemia in type 1 DM was 38.5% and in type 2 DM it was 14.1%'°.

Mild hypoglycemia is defined as any degree of hypoglycemia in which patient can help himself to treat
hypoglycemia symptoms. And severe hypoglycemia is where a patient needs third party assistance. As per this
definition, one of surveys where patients self-reported that 51% with diabetes (both type 1 and type 2) had mild
hypoglycemia in a year time and 28% of type 1 DM and 17% of type 2 DM had severe hypoglycemia'’.
Biochemical definition of severe hypoglycemia is, any glucose levels below 2.2mmol/I (below 40mg/dl)’>. And
one study showed that severe hypoglycemia occurred in up to 5% of all hypoglycemia admissions'®

Hypoglycemia has been associated with high morbidity and mortality®®?'. Hypoglycemia can cause serious and
acute problems like arrhythmias and myocardial infarction and neurological issues like altered mental status,
seizure and stroke?*?*. Another study showed that severe hypoglycemia is associated with elevated blood

& www.moh.gov.sa | % 937 | £7 SaudiMOH | é&s MOHPortal | (8 SaudiMOH | £3 Saudi_Moh




m

Vo

f .
“ < =
.&§'{E!'%’(}
Ministry of Health

pressure, hypokalemia and prolonged QT intervals on ECG®. Particularly Nocturnal hypoglycemia is associated
with bradycardia, atrial arrhythmia and ventricular premature beats®.

Hypoglycemia is one of cause of inability to achieve good glycemic control and it can increase the risk of falls,
impaired quality of life, fear of hypoglycemia and reduced work productivity?”?, Permanent brain damage and
deaths have been reported in cases with prolonged hypoglycemia®=°. ACCORD studies showed that recurrent
severe hypoglycemia increased chances of cardiovascular disease and death®'*?, Hypoglycemia is associated
with two to three-fold increase in mortality®®. This is more common in those with past history of severe
hypoglycemia and in those with advanced age®*.

Inpatient mortality from hypoglycemia is divided into two main categories. The one due to medication/ insulin
treatment or iatrogenic and another that occurs in non-diabetics called spontaneous hypoglycemia. latrogenic
hypoglycemia is more common in those with advanced age with co morbidities, long diabetes duration, renal
failure, liver failure, tight glycemic control, past history of hypoglycemia, inability to maintain good oral intake and
hormonal deficiencies®*°. Spontaneous hypoglycemia is mainly observed in critical ill patients with sepsis and
organ failure especially liver failure and end stage renal disease, cancer patients and dementia patients. In some
studies mortality is reported more in those with spontaneous hypoglycemia than iatrogenic hypoglycemia due
to severity of illness®°,

One Study from UK reported that a total number of 97000 patients visit ER per year for hypoglycemia and out
of these patients one third require inpatient admissions especially those with advanced age using sulfonylureas
and or insulin®’.

Diabetes and Hypoglycemia increases the cost of care as well*.In Saudi Arabia, people with diabetes spend 10
time more on their health than non-diabetics (3686 US$ vs 380 US$)*. And over 1.3 billion US$ is spent on
diabetes related services per year*. The cost of managing hypoglycemia in ER and inpatient is very high*'. One
of study from USA reported that the cost of hypoglycemia was estimated as $3.49 billion in 2005 and it
decreased gradually to $1.84 billion in 2009. Which is still very high®.

Its standard practice worldwide to have standard hospital protocol for inpatient hypoglycemia management. The
implementation of such standard protocols improves quality of care, reduce length of stay, reduce morbidity and
reduce mortality.

There have been many studies to prevent hypoglycemia both inpatient and outpatients worldwide**’. These
studies have shown clearly that there exit many successful strategies for prevention of inpatient hypoglycemia*®
8, But Currently, there is no much available data from Saudi Arabia except about hypoglycemia prevention in
Ramadan and there is no any unified protocol for management of hypoglycemia in adults.

So, keeping in view high incidence of inpatient hypoglycemia which can lead to high morbidity, high mortality
and very high cost of management of inpatient hypoglycemia, the aim of our hypoglycemia management protocol
as per vision 2030 is to unify the management throughout the Kingdom of Saudi Arabia and to reduce morbidity
and mortality.
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MANAGEMENT OF HYPOGLYCEMIA IN SUBJECTS WITH DIABETES MELLITUS PATHWAY
(ADULTS) (Blood Glucose <4.0 mmol/L)

STEP 1

1. Assess ABC, level of consciousness and ability to drink.
2. Send blood sample to the laboratorv for verification (but do not wait for result)

STEP 2 - O

Conscious AND able to drink

[0 Give 15 gram of glucose (sugar)
orally (1/2 cup apple or orange juice
or one table spoonful sugar dissolved
in water or one tablespoon of honey)

[0 Repeat blood glucose test after 15
minutes

O If blood glucose is still < 4.0 mmol/L
repeat the process x 3 till glucose is
> 4.0 mmol/L.

[0 Then give a snack of 15-20 gram of
complex carbohydrate such as one
toasts

Unconscious OR unable to drink

INTRAVENOUS ACCESS IS SECURED:

O MILD (2.5 - 4.0 mmol/L):
[0 Administer 25 mL 50 % dextrose IV over 1-3 minutes
[0 Repeat blood glucose test in 5 minutes

O If blood glucose is still < 4.0 mmol/L, re-administer the dose
and check BG using finger stick in 5 minutes; repeat the
process until BG level exceed 4.0 mmol/L

[0 SEVERE (< 2.5 mmol/L):

[0 Administer 50 mL of 50 % dextrose IV over 1-3 minutes

[ Repeat blood glucose test in 5 minutes

O If blood glucose is still < 4.0 mmol/L, readminister the dose
(50 mL of 50 % dextrose IV over 1-3 minutes) and

O check BG using finger stick in 5 minutes; repeat the process
until BG level exceed 4.0 mmol/L

NO SECURED INTRAVENOUS ACCESS:
[0 Administer 1 mg glucagon subcutaneously or intramuscular

[0 Repeat blood glucose test in 15 minutes

O If blood glucose is still < 4.0 mmol/L, re administer the dose
and check BG using finger stick in 15 minutes; repeat the
process until BG level exceed 4.0 mmol/L

When the patient is conscious and able to eat give a meal of 30 gram

of complex carbohydrate such as 2-3 toasts.

A 4

Step 3: Assess and manage the precipitating factors

¥

Step 4: Adjust dose of insulin and other hypoglycemic agents.

Call MD if any of the following:

Patient is put NPO, tube feeding or TPN initiated or stopped

Persistent nausea/vomiting
Deterioration of the level of consciousness or seizure

For patients who presented with hypoglycaemia secondary to long acting sulphonylurea (e.g. Gliclizide MR or Glibenclamide) there might be a need

for prolonged observation.
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