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Drug Information Update

The possible mechanism for the occurrence of 
euglycemic DKA is proposed to be due to the renal 
effects of SGLT2 inhibition. Under normal circumstances 
WITHOUT SGLT2i therapy, extreme fasting increases 
renal re-absorption of ketones as means of providing 
metabolic fuel when glucose is not immediately or 
sufficiently available. As serum ketone levels rise, there 
is no apparent excretion threshold, but renal utilization 
of ketone bodies is reduced resulting in ketosis. 

SGLT2 inhibition lowers urinary thresholds for 
glucose excretion and increases resorption of urinary 
ketones  which creates a carbohydrate deficit often 
followed by decrease serum insulin concentrations. 
Counter regulatory hormones such as glucagon are 
also upregulated in the presence of SGLT2i therapy, 
further worsening  the imbalance of serum insulin to 
glucagon  ratios promoting increased lipolysis, free fatty 
acid formation, and ketoacidosis. Euglycemia is often 
maintained due to continued loss of urinary glucose, 
and patients may not be aware symptoms are related to 
ketoacidosis often leading to delayed or inappropriate 
treatment.

QUESTION OF THE MONTH

What is the mechanism behind 
SGLT2 inhibitors causing diabetic 
ketoacidosis (DKA) in patients 
with type 2 diabetes? 
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DIABETES MYTHS DEBUNKED
In this edition, you will find several misconceptions providers may have regarding the diagnosis, 
treatment, and management of  diabetes. Attached to each misconception are factual responses to help 
guide treatment decisions, as well as conversations with your patients.  

Myths addressed in this issue:

“Fingerstick glucose monitoring is more accurate than continuous blood glucose monitoring (CGM) 
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“Fingerstick glucose” monitoring is more accurate 
than continuous blood glucose monitoring (CGM) 

MYTH

FACT

Capillary blood glucose (BG) is a marker of the total currently available glucose in blood representing 
glucose taken up from intestinal absorption or glucose stores, as well as glucose transfer from the 
blood to the interstitial space via a concentration gradient. The glucose concentration in the interstitial 
fluid (ISF) depends much more on how much glucose diffuses from the blood into the ISF and on how 
much is metabolized by the surrounding tissues. There are basic differences between the two 
measurements: ISF glucose changes are measured by CGM systems in a relatively small volume of 
tissue which undergoes relatively slow changes in glucose levels, whereas capillary glucose 
measurements can be much more rapidly altered by various changes in sources of input and output.

Comparing BG measurement results with CGM recordings shows more or less identical glucose in the case 
of stable glucose levels (rates of change of glucose levels < 2 mg/dl per min). However, when more rapid 
changes in glucose levels are induced in either compartment (eg., exercise, eating a simple carbohydrate 
load, medication), glucose measurement results can differ considerably between BG and ISF - known as 
physiologic time delay. These differences are short-lived and not pronounced enough to be of significant 
therapeutic relevance. The observed discrepancies between capillary blood and ISF glucose levels are not 
measurement “errors”, but rather the result of the given physiological situation.

At this time, mean absolute relative difference (MARD) is the standard measure of CGM accuracy; the 
Dexcom G6 system demonstrates an overall mean absolute relative difference MARD of 9% and the 
newest Freestyle Libre 3 CGM system demonstrates a MARD of 7.9% supporting both sustained and 
exceptional accuracy overtime. By comparison, capillary glucose assessment demonstrates a “MARD” up 
to 15%.
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Patients with a history of metformin intolerance are not 
candidates for metformin re-trials

MYTH

FACT

Intolerance to metformin is  usually characterized by gastrointestinal (GI) side effects of nausea, abdominal 
pain, bloating or diarrhea. Past trials of metformin immediate-release (IR), or initiation of therapy at 
moderate-to-high dose without titration with subsequent GI intolerance does not warrant complete 
metformin avoidance. 

Gradual dose titration of metformin, patient counseling to take with meals, and use of metformin extended-
release (ER) can reduce GI intolerance. It is recommended to initiate metformin ER with instruction to take 
one 500 mg ER tablet once daily for 1 week, then 1 tablet twice daily with meals for 1 week, then 1 tablet in 
the morning and 2 tablets in the evening with meals for 1 week, before final titration to 2 tablets twice daily 
with meals ongoing. A slower titration over 3-4 months can be considered for those who previously failed 
metformin therapy due to GI intolerance who are being re-challenged with metformin ER. 

* Avoid OSM or MOD formulations due to expense
* “XR” combination formulations of metformin (i.e. Synjardy XR and Invokamet XR) provide OSM formulation
without added expense to patient therapy.

Myths Regarding Diabetes
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Patients diagnosed with diabetes after age 40 have type 2 diabetes

MYTH

FACT

The incidence and prevalence of diabetes are increasing, with rapid growth in the aging 
population. Although the majority of this phenomenon is the result of the epidemic of type 2 diabetes 
(T2DM), epidemiological data suggest that the incidence of type 1 diabetes (T1DM) is increasing by 
2–5% per year worldwide. T1DM is commonly diagnosed in childhood, but 25% of people with type 1 
diabetes are diagnosed as adults, some even as late as the ninth decade of life.  About 10% of adults 
initially diagnosed with T2DM are found to have pancreatic autoantibodies associated with (T1DM). 
Individuals with detectable C-peptide levels, which are more common early in the course of the 
disease and with onset of T1DM in adulthood, have better clinical outcomes and can achieve lower A1C 
levels with less serious hypoglycemia than those without detectable C-peptide concentrations.

Although T1DM and T2DM are the most common forms of diabetes, several other types have also 
been identified. Appropriate diagnosis of patients with other classifications of diabetes is paramount 
when initiating appropriate treatment regimens. Often called “type 1.5 diabetes”, latent autoimmune 
diabetes in adults (LADA) is a unique form of diabetes with characteristics of both T1DM and T2DM 
diabetes. LADA is estimated to occur in 10% of patients diagnosed with T2DM after age 35. The ADA 
classifies LADA as T1DM with the assumption that this diagnosis represents a distinct autoimmune 
diabetes classification that identifies patients who have marginal remaining insulin capacity. Patients 
with LADA are often given a misdiagnosis of T2DM and are treated with non-insulin therapies, further 
contributing to hyperglycemia. Patients with LADA usually become dependent on insulin much more 
quickly than those with T2DM. Drugs such as GLP-1 agonists and DPP-4 inhibitors can be used 
initially and have some pancreatic beta cell-sparing benefits. Eventually, these patients will require 
basal and bolus insulin or insulin pump therapy.
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All SGLT2i offer the same benefits with regards to cardiovascular 
benefit, glycemic control, and nephroprotection

MYTH

FACT

There are currently four (4) sodium-glucose cotransporter-2 inhibitors (SGLT2i) available on the US market 
– Jardiance® (empagliflozin), Farxiga™ (dapagliflozin), Invokana™ (canagliflozin), and Steglatro™ 
(ertugliflozin). Current therapies carry different indications based on trials completed to assess impact of 
major adverse cardiovascular events (MACE; a 3-point composite of CV death from CV causes, non-fatal 
stroke, non-fatal MI), hospitalization for heart failure (HHF), and to reduce the risk of end-stage kidney 
disease in patients with T2DM. At this time in patients without diagnosis of type 2 diabetes, Farxiga and 
Jardiance maintain additional indication to reduce the risk of CV death and HHF. Farxiga also carries 
indication to reduce the risk of sustained eGFR decline, and ESRD in adults with CKD at risk of 
progression.

SGLT2 and SGLT1 are expressed in the proximal tubules in the kidney; inhibition of SGLT2 results in a 
marked increase in urinary glucose excretion, responsible for approximately 90% of glucose reabsorption 
in kidney. SGLT1 assists with renal reabsorption of the remainder of the filtered glucose, though accounts 
for most of the dietary glucose uptake in the intestine. Trials reviewing the efficacy of dual SGLT1/2 inhibitor 
sotagliflozin show it can be taken orally at doses that measurably inhibit glucose transport in the intestine 
without adverse GI effects, though the effect and safety it may have on other tissues expressing SGLT1 like 
the heart and brain are unknown. Based on studies in rodents, cardiovascular risks and benefits of SGLT1 
inhibition may be a double-edged sword (for review see https://rdcu.be/c06dT) and are being further 
explored. All SGLT2is interact with SGLT2 at the luminal side after filtration in the glomerulus. All SGLT2is 
are highly selective inhibitors of the cotransporter, with selectivity for SGLT2 over SGLT1 ranging from 1:414 
for canagliflozin to 1:2500 for empagliflozin. While receptor selectivity of SGLT2i varies greatly between 
agents, it is not clear if this difference may impact clinical outcomes and the role of SGLT1 inhibition in DM 
management. 

Myths Regarding Diabetes
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FACT

GLP-1-RAs should be avoided in patients who have a personal 
history of ANY thyroid cancer

MYTH

Preclinical rodent studies of the GLP-1 receptor agonists (GLP-1-RAs) demonstrated a dose-dependent 
increase in serum calcitonin levels, a biomarker for thyroid C-cell diseases such as medullary thyroid 
carcinoma (MTC). Further study of the GLP-1-RA agents was associated with development of C-cell 
carcinomas in rats and in mice exposed to very high doses (45 times that used in human studies), and 
have not been replicated in primates at therapeutic doses. Additional meta-analyses have not supported a 
correlation in humans. Because of these species differences in C-cell response, the relevance to humans 
of the preclinical carcinogenicity data was not clear and the FDA enforced a black box warning and also 
developed the MTC Registry Consortium.

At this time, the risk of MTC with GLP-1-RAs has been generally poorly supported. Inherited MTC, as is the 
correlation in 25% of cases, can also be associated with other types of endocrine tumors, including those 
found in Multiple Endocrine Neoplasia (MEN) 2A and 2B, therefore, GLP-1-RA therapy is contraindicated 
in patients with a personal or family history of MTC or in patients with MEN syndrome type 2. Papillary 
carcinoma is the most common type of thyroid cancer, accounting for approximately 80% of cases in the 
US; a personal or family history of papillary or follicular thyroid cancer is not considered a contraindication 
to GLP-1-RA therapy. Furthermore, GLP-1-RAs did not increase or decrease the risk of hyperthyroidism, 
hypothyroidism, thyroiditis, thyroid mass and goiter, and these diagnoses due not warrant cautionary use 
of GLP agents.

Trials exploring regular calcitonin monitoring identified no additional cases of MTC, suggesting no benefit 
of routine calcitonin monitoring during GLP-1-RA treatment.
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Combo GLP-1-RAs and DPP4i use will optimize A1c reduction

MYTH

FACT

Endogenous GLP-1 has limited pharmacological value because of its short half-life (1–2 minutes), 
attributable to degradation by the peptidase enzyme DPP-4. As a class of incretin-based therapies, 
GLP-1-RAs provide an 8-10 fold increase in GLP concentrations, while DPP4 inhibitors (DPP4i) only 
provides a 2-3 fold increase in endogenous GLP concentration, limiting its pharmacologic effect due to 
the short half-life of the endogenous hormone. GLP-1-RAs provide added benefit of cardiovascular 
protection and significant weight loss.

Concomitant use of once-weekly GLP-1-RAs and DPP4is  provides similar improvement in glycemic 
control and weight loss to therapy with GLP-1 agent alone, as DPP4 inhibition prevents the breakdown 
of endogenous GLP-1 rather than exogenous GLP-1 agonists used in practice. The combination does not 
provide synergistic effects given similar mechanism of action and is not cost effective. Beyond moderate 
glycemic reduction, DPP4s do not have the superior cardioprotective profile of many SGLT2s and GLP-1s, 
and are considered high-cost by the ADA. For patients on DPP4i and GLP-1 therapy, consider discontinuation 
of a DPP4i in favor of GLP-1 continuation. For those patients on DPP4is, consider optimization with a 
change to GLP-1, and for those in whom it is appropriate to initiate incretin therapy, consider initiation of 
GLP-1 therapy.

Myths Regarding Diabetes
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FACT

Insulin pumps are only for patients with type 1 diabetes

MYTH

Insulin pumps deliver insulin via an infusion site based on pre-programmed settings specific to each 
patient to align with administration of a basal insulin and bolus insulin at mealtimes. Given increasing use 
of complex insulin regimens in patients with type 2 diabetes, insulin pumps can serve as a helpful tool to 
these patients as well, assuming patients have a foundational understanding of carbohydrate counting and 
are willing to comply with the requirements of these wearable devices. Most pumps today interface with 
a CGM system as well to serve as automated closed-loop systems and adjust insulin delivery to real-time 
according to current blood glucose and predicted trends. 

These devices can assist patients with type 2 diabetes at optimizing their insulin use to control their sugars 
in response to food and activity, reduce hypoglycemia risk and weight gain with insulin therapy, reduce 
injection burden, and assist with the management of processes in type 2 diabetes like dawn phenomenon 
and augmented insulin needs during illness or stress periods.
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All sulfonylureas should be avoided in patients ≥ 65 years

MYTH

FACT

Sulfonylureas (SUs) increase the secretion of insulin from pancreatic beta cells to significantly lower blood 
glucose, but also increase the risk of hypoglycemia prompting conservative use in the elderly. When 
sulfonylurea is necessary, it is recommended to avoid using formulations with long half-lives or active 
metabolites, which can cause severe and prolonged hypoglycemia. 

Glyburide is broken down into active metabolites that accumulate in patients who have renal 
insufficiency; it should be avoided in older adults due to the risk of life-threatening hypoglycemic events 
and association to long-term cardiovascular mortality. Both glimepiride (Amaryl™) and glyburide 
(Diabeta™) carry a higher risk of prolonger hypoglycemia in older adults and are precautioned for use 
according to the AGS 2019 Beers List. Other shorter-acting sulfonylurea glipizide (Glucotrol™) has no 
active metabolites and has the lowest risk of hypoglycemia in the setting of decreased renal function, 
making it the preferred sulfonylurea for use in the elderly, especially when access to other therapeutic 
alternatives may be cost prohibitive. 

While hypoglycemia risk is lower with glipizide than other SUs, it is still imperative to address this 
risk with patients to assure proper hypoglycemia identification and management. Evaluation of 
hypoglycemia incidence and severity while on any SU therapy in any diabetic patient regardless of 
age may warrant change in treatment approach.

Myths Regarding Diabetes
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Myths Regarding Diabetes 

FACT

Diabetes can be “cured”

MYTH

Several approved or experimental treatments for patients with type 1 or type 2 diabetes (e.g., pancreas 
or islet transplants, immunomodulation, bariatric/metabolic surgery) are of curative intent or have been 
portrayed in the media as a possible cure. Unlike “dichotomous” diseases such as many malignancies, 
diabetes is defined by hyperglycemia, which exists on a continuum and may be impacted over a short 
time frame by everyday treatment or events (diet, medications, activity, intercurrent illness). The distinction 
between successful treatment and cure is blurred in the case of diabetes. 

Presumably normalized glycemia must be part of the definition of remission; glycemic measures below 
diagnostic cut points for diabetes can occur with ongoing medications (e.g. antihyperglycemic medications, 
immunosuppressive medications after a transplant), major efforts at lifestyle change, a history of bariatric/
metabolic surgery, or ongoing procedures (such as repeated replacements of endoluminal devices). 
Medically, remission is defined as abatement or disappearance of the signs and symptoms of a disease, 
with the possibility of recurrence of the disease. For a chronic illness such as diabetes, it may be more 
accurate to use the term remission than cure. Remission in this case may be defined as achieving glycemia 
below the diabetic range in the absence of active pharmacologic or surgical therapy. Remission of type 2 
diabetes could be attained, for example, after bariatric/metabolic surgery or with lifestyle efforts such as 
weight loss and exercise.

Partial remission is sub-diabetic hyperglycemia (A1C not diagnostic of diabetes [<6.5%], fasting glucose 
100–125 mg/dl) for at least 1 year  in the absence of active pharmacologic therapy or ongoing procedures. 
Complete remission is a return to “normal” measures of glucose metabolism (A1C in the normal range, 
fasting glucose <100 mg/dl) or at least 1 year in the absence of active pharmacologic therapy or ongoing 
procedures.
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BEST PRACTICES TO IMPROVE 
IHA QUALITY METRICS

Best Practices
Eligible Patients
Diagnosis of Type 2 diabetes in which dose optimization of 
metformin up to 2000mg/day is appropriate.

Goal
Attempt dose optimization as appropriate .

Helpful Tips to Close Quality Metric

• Gradually dose titrate to minimize gastrointestinal upset (i.e.
500mg once daily, increase dose by 500mg/weekly to target
dose of 1000mg twice daily

• Advise patients to take metformin with meals to minimize
gastrointestinal upset

• Trial extended release formulation of metformin to minimize
gastrointestinal upset

• Avoid OSM or MOD formulation due to expense

• “XR” combination formulations of metformin (i.e. Synjardy
XR and Invokamet XR) provide OSM formulation without
added expense to patient therapy

Best Practices
Eligible Patients
Patients prescribed DPP4-inihibitors as single or combination 
therapy 

Goal
Discontinue use of DPP4i and promote superior Type 2 diabetes 
options which optimize A1C control and cardiovascular benefit 

Helpful Tips to Close Quality Metric

• Consider discontinuation of a DPP4i in favor of a SGLT2-
inhibitor which has cardiovascular and renal protective
benefits, weight loss, and blood pressure lowering effects

• Consider discontinuation of a DPP4i in favor of a GLP-1
agonist which has cardiovascular protective benefits, weight
loss, and more robust A1C lowering. (Avoid prescribing GLP-1
agonists in combination with DPP4i due to lack of synergistic
benefit given similar mechanism of action.)

• Consider discontinuation of a DPP4i in favor of pioglitazone
or metformin in cases where GLP-1 agonists may be cost
prohibitive

Increase Use of Metformin Decrease Utilization of DPP4-Inhibitors
IHA Metric Only IHA Metric Only

Best Practices
Eligible Patients
Patients prescribed bolus insulin therapy, including rapid and 
regular insulin therapy.

Goal
Discontinue use of bolus insulin to minimize use of medications 
that pose high hypoglycemic risk and weight gain, if medically 
appropriate. 

Helpful Tips to Close Quality Metric
If low-dose insulin is prescribed, consider conversion to 
medications with prandial management effects, as medically 
appropriate. Medications to consider include SGLT2-inhibitors and 
GLP-1 agonists.

Best Practices
Refer to The Pharmacy Factor Newsletter on Lipid 
Management for Adherence Best Practices 

Decrease Utilization of Bolus Insulin Adherence to Non-Insulin Diabetes Medication 
IHA Metric Only

Myths Regarding Diabetes 
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Notes
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