Principles and Process for Reducing the Need for Insulin in Patients with Type 2

Diabetes

For people living with type 2 diabetes mellitus (T2D), exogenous insulin, whether
given early or later in T2D diagnosis, can provide many pharmacologically desirable
effects. But it has always been clear, and is now more widely recognized, that insulin
treatments are not completely risk-free for the patient. There are now newer, non-insulin
therapy options that could be used, along with certain patient lifestyle changes in diet
and activity levels, that have been shown to achieve desired glucose control—without
the associated risks that insulin can bring.

But is it possible to markedly reduce the need for insulin in some 90% of T2D
patients and to reduce the doses in the others? Yes—if patients have sufficient beta-cell
function and are willing to change their lifestyle. This mode of treatment has been slowly
gaining momentum as of late in the medical community because of the benefits it
ultimately provides for the patient. In my practice, | personally have done this by using
an evidence-based approach that includes thinking inside a larger box. It is a 2-way
street, and each should drive the other: the right drugs (in the right doses), and in the

right patients.

Why avoid early insulin therapy?

Is the requirement of early insulin therapy in many or most patients a myth?
Yes. It resulted from “old logic,” which was to use insulin early to reduce glucotoxicity
and lipotoxicity. The American Diabetes Association guidelines recommend that
glycated hemoglobin (HbA1c) should not exceed 8.0% and consider a fasting blood
glucose level >250 mg/dL as high, with a need to start insulin treatment right away;
other guidelines recommend initiating insulin immediately in patients with HbA1c >9%
and postprandial glucose 300 mg/dL. But this was at a time when oral agents were not



as effective and took time to titrate or engender good control. We now have agents that
are more effective and start working right away.

However, the main problem in early insulin treatment is the significant risk of over-
insulinization—a vicious cycle of insulin-caused increased appetite, hypoglycemia-
resultant increased weight gain, insulin resistance (poorer control), increased circulating
insulin, etc. Moreover, weight gain and individual hypoglycemic events can cause an
increase in the risk of cardiovascular (CV) events.

| believe clinicians must start as early as possible in the natural history of T2D to
prevent progressive beta-cell failure. Do not believe in “first-, second-, or third-line”; in
other words, do not prioritize, so there is no competition between classes. The goal |
have for my patients is to provide therapies that aim for the lowest HbA1c possible
without hypoglycemia, provide the greatest CV benefit, and assist in weight reduction.

My protocol, “the egregious eleven,” involves using the least number of agents in
combinations that treat the greatest number of mechanisms of hyperglycemia—without
the use of sulfonylureas (which cause beta-cell apoptosis, hypoglycemia, and weight
gain). Fortunately, newer agents, such as glucagon-like peptide 1 receptor agonist
(GLP-1 RA) and sodium-glucose cotransporter 1 (SGLT-2) inhibitors, work right away,
cause weight reduction, and have side benefits of CV risk reduction—as well as
preserve beta-cell function. Metformin remains a valuable agent and has its own
potential side benefits, and bromocriptine-QR and pioglitazone have CV side benefits.
So, there is really no need for early insulin in true T2D patients (ie, those that are non-
ketosis prone and have sufficient beta-cell reserve).

Why reduce insulin in patients who are already on insulin?

Prior protocols resulted in 40%-50% of T2D patients being placed on insulin
unnecessarily. As discussed, the side effects of insulin are many; they include weight
gain, insulin resistance, hypoglycemia, and CV complications—all of which have been

associated with a decline in quality of life.

What is your approach to reduce or eliminate insulin in those already on it

(unnecessarily)?



First, | pick the right patient. Physicians should use sound clinical judgment to
identify patients with likely residual beta-cell function. It is not just the “insulin-resistant
patient,” as 30%-50% of type 1 diabetes mellitus patients also have insulin resistance.
It needs to be a definite T2D patient: not ketosis prone, a family history T2D, no islet cell
antibodies (if one has any concerns, check for them). They were often started on insulin
in the emergency department with no ketosis and never received non-insulin therapy.

Patients need to be willing to commit to my strict, no-concentrated-sweets diet, to
perform careful glucose monitoring, and to check their ketones. Patients should be
willing to contact me if their sugar level is >250 mg/dL for 2 measurements in a row,
while testing 4 times a day or using a continuous glucose-monitoring (CGM) device.

First, estimate a patient’s “current insulin need” (CIN), or the dose they might be
on if they had not been subject to over-insulinization (ie, if they had not been subject to
the “vicious cycle” discussed above). | do this by taking their total basal and bolus
insulin dose, then reducing it by ~25% as the patient changes to a no-concentrated-
sweets diet with an additional up-to-25% dose reduction if the patient has been
experiencing symptomatic or asymptomatic hypoglycemia.

Next, | reduce this CIN number by ~25% upon starting a rapid-acting
subcutaneous GLP-1 RA (liraglutide or oral semaglutide) and reduce the CIN another
20% as they start the SGLT-2 inhibitor. If patients come into my office on <40 U/d, | stop
insulin as | start a GLP-1 RA and an SGLT-2 inhibitor and have them monitor home
glucose levels to assure reasonable results as they go off the insulin and on their new
therapy.

If patients come into my office on >40 U/d, they go home on a GLP-1 RA and an
SGLT-2 inhibitor and ~30% of their presenting dose, apportioned between basal/bolus
dosing based on when they are currently getting hypoglycemic.

The rapid initial reduction in their insulin doses, with initial adjustments in
estimated insulin doses as needed based on home glucose monitoring, and rapid
stabilization of glycemic levels by the effectiveness of these 2 agents give patients
great motivation to keep up with the diet/program.

Then, as patients lose weight, they are told to report any glucose measurements
<80 mg/dL, so that further reduction in insulin doses can be made. When patients



achieve a new steady state of glycemia, weight, and GLP-1 RA and SGLT-2 inhibitor
doses, you can add bromocriptine-QR, pioglitazone, and/or metformin as needed to
allow for a further reduction of insulin. And, as you see the delayed effects of
subsequently adding these new agents (eg, glucose <80 mg/dL), you can ultimately
stop insulin when they get to <10-12 U/d. The process works very well, even in those
starting on up to 300 units of insulin daily. Patients love the outcome and will greatly

appreciate your care.

Examples of Initial Calculations in Taking Patients with T2DM Off Insulin

Initial TDD | Adj. for Adj. if Home on Home on Home on
Better Diet | having X Units if X Units if X Units
Hypo- add add SGLT-2 | if add Both
glycemia GLP-1RA Inhibitor
(25% < CIN) | (20% < CIN)

~38

100 75 75 50 ~38 ~40 ~27
80 60 60 40 ~30 ~32 ~22
56 42 42 28 ~21 ~22 ~15
36 27 27 18 ~12 ~14 HOME ON NO

INSULIN

ADVISE CAREFUL MONITORING OF SUGARS WITH CGM DEVICES AT HOM

TDD- Total Daily Dose (basal +bolus Insulin, units )

Adj.-Adjusted for Switching to No concentrated Sweet Diet

CIN- Current Estimated Insulin Need - subtracting for ‘overinsulinization’ estimate
(for calculation purposes only)

‘Overinsulinized’ as a result of ‘vicious cycle’-described in Text

E

If send home on GLP-1RA- advise ‘stop eating at first sense of stomach fullness’
If send home on SGLT-2 inhibitor- advise careful bathroom habits/drink 80 oz. fluid daily






