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DESPITE ongoing advancements in pharmaco-
logic options to treat type 2 diabetes, recent data
from Kazemian and colleagues suggest that only
64% of adults with the condition meet individu-
alized glycated hemoglobin (HbAlc) treatment
targets. To ensure better outcomes, patients and
their care teams should work together, using a
shared decision-making approach, to implement
diet and physical activity interventions, followed
by medication as needed.

Several resources can help nurses and
providers assess medication options, including
guidelines from the American Diabetes Associ-
ation (ADA), the Endocrine Society, and the
American Association of Clinical Endocrinolo-
gists for initiating and intensifying medications.
Guidelines change frequently based on updat-
ed evidence and should be consulted in refer-
ence to individual patient situations and prefer-
ences. This article aggregates some of the most
important patient, metabolic, physiologic, and
medication factors that nurses and nurse prac-
titioners should consider when implementing
patient-centered medication selection for treat-
ing type 2 diabetes. (See Medication checklist.)

Patient factors

When counseling patients about medication
options for treating type 2 diabetes, include
individual goals, glucose monitoring, patient
adherence, and cost and insurance.

Patient goals

ADA guidelines suggest that HbAlc levels
should be targeted to <7% for most patients
with diabetes (average blood glucose 154
mg/dL) and up to 8% for older patients, those
with a limited life expectancy, and those who
have other comorbidities or social influencers
of health that impact outcomes (such as those
who are undergoing chemotherapy or those
who are under- or uninsured). More stringent
HbAlc goals (<6.5%) can be targeted for pa-
tients with a low risk of hypoglycemia or with
a recent diagnosis of diabetes, but only if it
can be achieved without hypoglycemia or ex-
cess treatment burden.

Share evidence-based recommendations
with patients and assess their interest and mo-
tivation in achieving these glucose levels. Use
motivational interviewing to encourage pa-
tients to work toward achieving recommended
targets, but note their personal goals and any
real or perceived barriers. For example, a pa-
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tient with low socioeconomic status may not
be able to adjust their diet, ultimately impair-
ing their ability to achieve glucose targets. Sim-
ilarly, a patient with a history of frequent or se-
vere hypoglycemia may be afraid to target
lower glucose levels for fear of precipitating an
episode. Acknowledge individual patient pref-
erences and offer ongoing patient education
and support. The ADA’s Standards of Medical
Care in Diabetes, updated annually, promotes
patient-centered, individualized outcomes.

Glucose monitoring

Some diabetes medications require patients to
monitor their blood glucose frequently. For
example, patients who are prescribed basal-
bolus insulin typically inject the medication
four times per day or more and should moni-
tor their glucose levels before each injection.
If a patient can’t or won't perform this moni-
toring, safety is a consideration. Help patients
explore continuous glucose monitors as an al-
ternative to self-monitoring.

Patient adherence

Evaluate patient adherence to current med-
ications before initiating any new medication.
Kirkman and colleagues estimated that over
30% of patients with diabetes don’t take their
medications as prescribed, and other studies
have shown that anywhere from 38% to 93%
of patients don’t adhere to medication regi-
mens. You can establish rapport and trust with
patients by taking time to explore barriers and
opportunities for improvement. Optimizing the
current medication regimen is an excellent first
step to achieving glucose control.

Cost and insurance

Cost is a primary barrier to medication nonadher-
ence. Diabetes medication costs are rising in the
United States as a result of issues such as lack of
pricing transparency, insurance negotiations, and
medication patent rights. When possible, work
with the care team, including pharmacists, to en-
sure that the medications selected are preferred
and covered by the patient’s insurance. Several
pharmaceutical companies offer programs to as-
sist patients who are under- or uninsured.

Metabolic and physiologic factors

When determining which medication to im-
plement, consider metabolic and physiologic
factors, such as obesity, renal function, cardio-
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Medication checklist

Use this checklist before prescribing medications to treat type 2
diabetes and when performing medication reconciliation.

vascular risk, hypoglycemia risk, and heart
failure history and risk.

Obesity
Several classes of medications for treating type 2
diabetes—including biguanides (metformin),
glucagon-like peptide-1 receptor agonists (GLP-
1RA), sodium glucose cotransporter-2 (SGLT-2)
inhibitors, and the lesser-known alpha-glucosi-
dase inhibitors—can lead to weight loss. Met-
formin, for example, may contribute to up to a
3 kg weight loss, and semaglutide may result in
up to a 6.1 kg weight loss. When possible, select
medications with a favorable weight profile for
patients who are overweight to avoid precipitat-
ing further weight increases. The Food and Drug
Administration approved liraglutide (a GLP-1RA)
specifically for weight loss, and it’s used as an
antihyperglycemic agent at lower doses.
Dipeptidyl peptidase-4 (DPP-IV) inhibitors
are weight neutral. Sulfonylureas, thiazo-
lidinediones, and insulin can lead to weight
gain or difficulty losing weight. When these
medications are required, attempts at weight
loss or weight neutrality should focus on diet
and physical activity.

Renal function

Chronic kidney disease (CKD) is common in
patients with diabetes. Several diabetes med-
ications require dose adjustments for renal in-
sufficiency and may be contraindicated for
low glomerular filtration rates (GFRs). Medica-
tion classes that require dose-adjustment for
renal insufficiency include biguanides, SGLT-2
inhibitors, and select DPP-IV inhibitors and
GLP-1RAs. However, not all medications in
each class need to be dose-adjusted. For ex-
ample, the only DPP-IV inhibitor that doesn’t
require renal dose adjustment is linagliptin.
The GLP-1RA exenatide should be discontin-
ued if the GFR is <30 mL/min, and other GLP-
1RAs (such as semaglutide) don’t require any
renal dose adjustments. Keep in mind that
CKD can lead to a longer medication half-life,
precipitating hypoglycemia when patients are
taking sulfonylureas or insulin.

Recent data have suggested that SGLT-2 in-
hibitors may slow renal function decline through
renal oxygenation and lowered inflammation in
patients with CKD. The ADA recommends SGLT-
2 inhibitors for patients with chronic kidney dis-
ease. Clinical research related to SGLT-2 inhibitors
and preservation of renal function is ongoing.
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Patient-specific factors
v/ Cost/insurance
({@\ v/ Glucose monitoring
Q v/ Patient adherence
v/ Patient goals

Metabolic and physiologic factors

v/ Cardiovascular risk

v/ Heart failure history and risk
v/ Hypoglycemia risk

v/ Obesity

¢/ Renal function

Medication factors

¢/ Administration route
R v/ Efficacy
[ ] v/ Mechanism of action
v/ Side effects

Cardiovascular risk

All patients with diabetes have a heightened
risk for cardiovascular disease. Several medica-
tions in the GLP-1RA and SGLT-2 class have
demonstrated cardiovascular risk reduction
and should be selected, when possible, for ap-
propriate patients. The GLP-1RAs available in
the United States that have demonstrated car-
diovascular benefit include liraglutide, sema-
glutide, and dulaglutide. The SGLT-2 inhibitors
with demonstrated cardiovascular benefit in-
clude empagliflozin, canagliflozin, and dapag-
liflozin. In contrast, some sulfonylureas and in-
sulin are associated with an increased risk of
cardiovascular disease, but a causal relation-
ship hasn’t been determined.

Hypoglycemia risk

For patients at higher risk of hypoglycemia
(patients who are older, who have CKD, who
take sulfonylureas and insulin, who participate
in heavy exercise, or who have an erratic diet),
carefully select medication to avoid hypo-
glycemia. SGLT-2 inhibitors, GLP-1RAs, met-
formin, and DPP-IV inhibitors are excellent
options when seeking to avoid hypoglycemia.
However, hypoglycemia may still occur in pa-
tients taking these medications when com-
bined with sulfonylureas or insulin.

Heart failure
Studies of SGLT-2 inhibitors consistently dem-
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onstrate that patients who take them have a re-
duced risk of hospitalization for heart failure.
This benefit is likely due to the diuretic effect
of SGLT-2s. The most recent ADA guidelines
suggest choosing this medication class for pa-
tients with diabetes and current heart failure or
who are at high risk for heart failure.

Medication factors

When implementing a new therapy for type 2
diabetes, consider the medication’s mecha-
nism of action, efficacy, side effects, and ad-
ministration route.

Mechanism of action

Ensuring the most appropriate diabetes medica-
tion requires understanding how different class-
es of diabetes medications achieve glucose low-
ering. For example, GLP-1RAs specifically target
post-prandial glucose by increasing insulin se-
cretion related to food intake. If fasting blood
glucose lowering is needed, these medications
aren’t the best choice. In contrast, basal insulin
will lower glucose throughout the day, partic-
ularly overnight and fasting glucose, but it doesn’t
address post-meal hyperglycemia. Sulfonylureas
will increase endogenous insulin secretion all
day, irrespective of food intake, and will lead to
hypoglycemia if patients don’t eat regular
meals. Asking patients to increase glucose mon-
itoring (or placing a diagnostic continuous glu-
cose monitor) can help determine hypergly-
cemia patterns and which medications (in
addition to diet and lifestyle changes) will target
glucose elevations effectively.

Efficacy

Diabetes medications have different levels of
efficacy (glucose-lowering potential). Before
selecting an agent, compare the patient’s cur-
rent HbAlc level with the goal. A recent sys-
tematic review and meta-analysis by Tsapas
and colleagues suggested that the most effec-
tive diabetes medication for drug-naive pa-
tients with type 2 diabetes is subcutaneous
semaglutide (lowers HbAlc by 1.48%) and the
lowest efficacy is DPP-IV inhibitors (0.60%
decrease). The same study showed that
HbAlc lowering for patients receiving met-
formin therapy was the highest for subcuta-
neous semaglutide (1.33% decrease) and the
lowest for lixisenatide (0.43% decrease).
Teach patients about the effectiveness of the
different medication classes and discuss ex-

Volume 16, Number 11

pected HbAlc lowering by drug class or indi-
vidual medication.

Administration route

Most medications for type 2 diabetes are avail-
able in oral form. GLP-1RAs and insulin are
the two medication classes that require injec-
tion. The newer GLP-1RAs are available as a
once-weekly injection, which reduces patient
burden. Semaglutide is available in oral form,
making it an effective alternative for patients
who prefer not to perform injections but
would benefit from a GLP-1RA. Inhaled in-
sulin, first approved in 2000, also is available,
but acceptance by prescribers has historically
been poor because of concerns about the
long-term impact on pulmonary function. You
can help educate patients about medication
injections and explore their willingness and
competency to perform a self-injection.

Side effects

Consider potential side effects when selecting a
medication class and discuss them with pa-
tients. For example, if a patient has a pre-exist-
ing diagnosis of chronic urinary tract infections
(UTIs), an SGLT-2 inhibitor may not be the best
option as this class can lead to an increase in
UTIs. If a patient has uncontrolled GI condi-
tions, such as irritable or inflammatory bowel
syndromes, a GLP-1RA or metformin would
not be ideal because they can cause GI side ef-
fects such as diarrhea, constipation, and bloat-
ing and may exacerbate underlying symptoms.

Individualized care

A one-size-fits-all medical management ap-
proach for type 2 diabetes doesn’t exist. Nurs-
es, in collaboration with the rest of the pa-
tient’s care team, should consider individual
factors when selecting medications. When pos-
sible, encourage patient choice and input and
choose medications proven to reduce cardio-
vascular risk. Clinical trials have suggested that
when shared decision making is applied to
clinic visits, patients increase their knowledge,
experience improved communication with
healthcare providers, have more realistic ex-
pectations about treatment outcomes, and feel
a sense of increased autonomy. AN
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