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Physiology of Insulin

 Insulin is a hormone synthesized by pancreatic β-cells to
regulate carbohydrate metabolism

 After meal ingestion, glucose concentrations in the circulation
rise and stimulate insulin secretion. Increased delivery of insulin
into the circulation causes further suppression of hepatic glucose
release and increased stimulation of glucose uptake by insulin-
sensitive tissues such as muscle to restore normoglycemia.

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/carbohydrate-metabolism
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/ingestion
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/glucose-transport


Physiology of Insulin

 Diabetes mellitus with overt hyperglycemia is characterized by
impaired pancreatic B-cell function; however, in noninsulin-
dependent diabetic subjects, many aspects of insulin secretion
are maintained by a compensatory increase in plasma glucose
concentration.



Physiology of Insulin

 A shortcoming of current insulin regimens is that injected insulin
immediately enters the systemic circulation, whereas
endogenous insulin is secreted into the portal venous system.

 Thus, exogenous insulin administration exposes the liver to sub
physiologic insulin levels, and requires achieving higher
peripheral levels of insulin to restrain hepatic glucose
production.

 No current insulin regimen reproduces the precise insulin
secretory pattern of the pancreatic islet



Modern Role of Basal Insulin

Features of BI

 Mechanisms of action well established

 Research and clinical experience for >80 years

 Most efficacious and durable glucose-lowering treatment

 The only treatment with 100% of patients as responders 

(provided titration is appropriate)

 Most efficient removal of glucotoxicity (improved insulin 

secretion and action)

 Anti-inflammatory, antiatherogenic, vasodilator, and 

proendothelium effects



Modern Role of Basal Insulin

Features of BI

 Anabolic effects

 Limited contraindications

 Safe (natural hormone, not a synthetic drug)

 Can be titrated from (very) low to (very) high doses

 Can be used with any other diabetes treatment*

 Long-term protection of ASCVD/CKD risk in people in 

whom other therapies fail to maintain target HbA1c



Types of Basal Insulin

 Basal insulin :

• Suppresses glucose production between meals and overnight

• Nearly constant levels 

• 50% of daily needs



Types of Basal Insulin

 Basal insulin includes NPH insulin, long-acting insulin analogs

 Basal insulin analogs have longer duration of action with flatter,
more constant and consistent plasma concentrations

 longer-acting basal analogs (U-300 glargine or degludec) may
confer a lower hypoglycemia risk compared with U-100 glargine



Properties of Insulin Preparations

PREPARATION

TIME OF ACTION

ONSET, h PEAK, h

EFFECTIVE

DURATION, 

h

Intermediate-acting, injected

NPH 2-4 4-10 10-16

Long-acting or Ultralong-acting, injected

Degludec 1-9 ------- 42

Glargine 2-4 ------- 20-24

Examples of insulin combinations

Combination of long-acting insulin and GLP-1RA
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An 
intermediate-
acting insulin 
Administered 
once or twice 

daily

NPH

The onset 
action is later,

the duration of 
action is longer 

(~24 h).
There is a less 
pronounced

peak

Glargine

Longer-acting 
basal analogs 

convey a lower 
nocturnal 

hypoglycemia. 
The duration of 
action is longer 

(~42 h)

Deglodec
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Indication, Titration and Monitoring



Indication, Titration and Monitoring

 Treatment with insulin often becomes necessary as type 2
DM enters the phase of relative insulin deficiency and is
signaled by inadequate glycemic control with one or two
oral glucose-lowering agents.

 Insulin alone or in combination should be used in patients
who fail to reach glycemic targets



Indication, Titration and Monitoring

 In adults with type 2 diabetes, initiation of insulin should be
considered regardless of background glucose lowering
therapy or disease stage if symptoms of hyperglycemia are
present [weight loss or ketonuria/ketosis and with acute
glycemic dysregulation (e.g. during hospitalization, surgery
or acute illness)] or when A1C or blood glucose levels are
very high ( A1C>10 % or blood glucose300 mg/dL)



Indication, Titration and Monitoring

 The preferred way of initiating insulin in people with type 2
diabetes is to add basal insulin to the existing pharmacological
therapy

 A single dose of long-acting insulin at bedtime is often effective
in combination with metformin

 Basal insulins are typically administered before bedtime but,
with newer analogues, more flexibility in the timing of insulin
injection is possible (i.e. any time of the day).



Indication, Titration and Monitoring

 As endogenous insulin production falls further, multiple
injections of long-acting insulin together with rapid-acting insulin
are necessary to control postprandial glucose excursions

 The daily insulin dose required can become quite large (1–2
units/kg per day) as endogenous insulin production falls and
insulin resistance persists, especially in the setting of weight gain.



Indication, Titration and Monitoring

 Once a basal-bolus insulin plan is initiated, dose titration is
important, with adjustments made in both prandial and basal
insulins based on blood glucose levels and an understanding of
the pharmacodynamic profile of each formulation

 Twice-daily injections of glargine are sometimes required to
provide optimal 24-h basal insulin coverage



Indication, Titration and Monitoring

 U-300 glargine and U-200 degludec are three and two times, 
respectively, as concentrated as their U-100 formulations and 
allow higher doses of basal insulin administration per volume 
used than U-100 glargine but modestly lower efficacy per unit 
administered

 Degludec and glargine have minimal peak activity. Duration is 
dose-dependent



Indication, Titration and Monitoring

 an initial dose reduction of 10–20% can be used for individuals in
very tight management or at high risk for hypoglycemia and is
typically needed when switching from insulin detemir or U-300
glargine to another insulin

 Weight gain and hypoglycemia are the major adverse effects of
insulin therapy



Indication, Titration and Monitoring

 The addition of a GLP-1RA can limit this and reduce the dose of
insulin needed

 Long-acting insulin/GLP-1RA combinations in fixed doses
(degludec plus liraglutide or glargine plus lixisenatide) are
effective and are associated with less weight gain



Indication, Titration and Monitoring



Indication, Titration and Monitoring



Indication, Titration and Monitoring





Guidance on starting and titrating of BI in
people with T2DM
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