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Early Aggressive Insulin Therapy In Type 2 Diabetes

Bryan Johnson PA-S

Department of Physician Assistant Studies, University of North Dakota School of Medicine & Health Sciences

Grand Forks, ND 58202-9037

Abstract

Metformin has been proven beneficial for the first-line

treatment of type 2 diabetic mellitus (T2DM) due to its efficacy

and low adverse effect profile. Current US guidelines do not
address the use of early intensive insulin use in T2DM.
Treatment plans are slowly adjusted over the months until the
A1C goal is met. Insulin is initiated several years after the time
of T2DM diagnosis and utilized as second-line therapy. Dual
therapy of insulin and metformin have shown regression of
T2DM In certain patient populations. However, the linear
relationship between diabetes and cardiovascular disease does
not show greater Iimprovement with dual aggressive therapy.
The ACCORD study found intensive insulin use has led to an
Increase in mortality in diabetic patients. The purpose of this
literature review Is to gather data using clinical studies and
peer-reviewed articles that can determine If metformin and
Insulin should be used intensively to lower A1C aggressively
compared to using standard therapy of metformin to decrease
the long-term effects of abnormal A1C levels.

Keywords: insulin, metformin, dual therapy, regression,
mortality, A1C, intensive insulin therapy, guidelines

Introduction

The Center for Disease Control and Prevention (CDC)
estimates 9.4% of the U.S. population has T2DM, another 33%
of adults have prediabetes.

A1c and Relative Risk of Microvascular
Complications: DCCT
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DCCT, Diabetes Control and Complications Trial.

1. Adapted from Skyler JS. Endocrinol Metab Clin North Am. 1996;25:243-254.
2. DCCT.N Engi J Med. 1993;329:977-986.
3. DCCT. Diabetes. 1995;44:968-983.
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Causes of Death in People With Diabetes
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Reversing B-cell dysfunction can lead to remission after one
year in 44% of type 2 diabetic patients that have been treated
with intensive insulin therapy (Ferrannini et al., 2018).

Statement of the Problem

The average time for insulin initiation Is 11.5 years (Cohen et
al., 2016). The importance of maintaining or achieving A1C
goal Is delaying the progression of microvascular,
macrovascular, and other complications associated with
T2DM.

Despite evidence from landmark clinical trials and
recommendations in published guidance, glycemic control is
often poor for patients in clinical practice and insulin therapy
can be delayed or not optimized (Cohen et al., 2016).

CVD is a major reason for death among diabetics due to the
extended period of abnormally high A1C.

Current treatment guidelines do not have an option to treat
patients with intensive insulin therapy.
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Research Questions

Does metformin at time of therapeutic treatment have more
benefit then insulin In type 2 diabetics to control A1C?

Is there a benefit of early intensive insulin therapy when added
to metformin In type 2 diabetic patients to control their A1C?

What is the safety profile of metformin and insulin as
monotherapy and dual-therapy for type 2 diabetics?

What are the long-term benefits of starting intensive insulin
early In the treatment of type 2 diabetes?

Literature Review

Remission rates after one year post therapy are found to be
higher in the insulin group compared to the oral
antihyperglycemic agents (p = 0.0012) (Cheng et al., 2008).

The ACCORD study showed increase mortality rate due to
Intensive Insulin therapy. Intensive insulin therapy was shown
to have some benefit by reducing the risk of retinopathy and
microalbuminuria (Genuth and Ismail- Beigi, 2012).

Three months after stopping intensive insulin therapy 66.2% of
patients were Iin drug-free remission. The remission rate after
six months 58.9%, twelve months 46.3%, and 42.1% after 24
months. (Kramer, Retnakaran, and Zinman, 2013)

Short-term intensive insulin with metformin suggests remission
rates of 51.1% for the continuous subcutaneous insulin infusion
and 44.9% for the multiple daily injections (Weng et al., 2017).

Insulin has less risk of hypoglycemia and weight gain when
used with metformin. Insulin dosage Is also decreased using
combination therapy (Halapy et al., 2012).

Discussion

In the Action to Control Cardiovascular Risk In Diabetes
(ACCORD) trial, intensive glycemic control significantly
reduced the risk and/or progression of retinopathy,
nephropathy, and neuropathy (ADA, 2009)

The Action to Control Cardiovascular Risk in Diabetes
(ACCORD) study had a premature stop due to the 22%
Increase In the mortality rate of intensively treated T2DM
patients

The United Kingdom Prospective Diabetes Study (UKPDS)
data found no increase in mortality from intensive insulin
therapy

One of the downfalls of metformin is the progressive loss of
efficacy as expressed in Ferrannini et al. (2018)

Providers are more apprehensive of starting insulin than the
patients are (Halapy et al. 2012).

Insulin 1s often withheld from treatment regimens because of

its percerved negative impact on the patient’s quality of life
(QOL) (Weng et al. 2017).

Initiation of drug therapy should consider the clinical
characteristics of the patient profile, efficacy of the drug, side
effects, and cost.

The i1deal patient for receiving intensive therapy are lower
fasting plasma glucose and a higher BMI at baseline (Kramer,
2013)

Insulin has been used in short course studies such as Opsteen
et al. (2010) and Ferrannini et al. (2018) to induce diabetic
remission
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Applicability to Clinical Practice

« Metformin used in dual therapy with insulin should be
applied to a patient profile that meets current ADA
guidelines.

Start with Monotherapy unless:
AIC s greater than or equal to 9%, consider Du apy.

or patient is markedly symptomatic, consid ion Injectable Therapy (See Figure 8.2).
L
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If AIC target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination (order not

4
Metformin +
Sulfonylurea + Thiazolidinedione + DPP-4 inhibitor + SGLT2 inhibitor + GLP-1receptor agonist + Insulin (basal) +
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or DPP-4-i TZD TZD TZD
G or SGLT2-i SGLT PP-4 G G
or GLP-1-RA Insuli P-1-R
onths of triple the
| insulin. or (3)

vealtime insulin. Metformin therapy should be maintained, while octher oral agents may be discontinued on an individual
a5is to avoid unnecessarily complex or costly regimens (i.e..adding a fourth antihyperglycemic agent)

Figure 8.1—Antihyperglycemic therapy in type 2 diabetes: general recommendations. The order in the chart was determined by historical availability and
the route of administration, with injectables to the right; it is not meant to denote any specific preference. Potential sequences of antihyperglycemic
therapy for patients with type 2 diabetes are displayed, with the usual transition moving vertically from top to bottom (although horizontal movement
within therapy stages is also possible, depending on the circumstances). DPP-4-i, DPP-4 inhibitor; fxs, fractures; Gl, gastrointestinal; GLP-1 RA, GLP-1
receptor agonist; GU, genitourinary; HF, heart failure; Hypo, hypoglycemia; SGLT2-i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. *See ref. 21 for
description of efficacy and cost categorization. §Usually a basal insulin (NPH, glargine, detemir, degludec). Adapted with permission from Inzucchi et al. (21).

Chamberlain, J., Herman, W., Leal, S., Rhinehart, A., Shubrook, J., Skolnik, N., Rastogi, R., (2017). Pharmacologic therapy
for type 2 diabetes: Synopsis of the 2017 American Diabetes Association standards of medical care in diabetes. Annals of
Internal Medicine. 166(8) 572-578. http://doi.org/10.7326/M16-2937

o Patients that could benefit from dual metformin and
Intensive insulin therapy are younger adults that have
new onset of T2DM and lower baseline A1C

* The patients that should avoid or follow closely when
Intensive Insulin therapy are older adults (> 55 years
old), have had CVD or other risk factors for CVD, and
have had T2DM for several years

 Start insulin therapy shortly after the diagnosis of
T2DM when starting dual therapy with metformin.
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