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This study is a qualitative case series of lifestyle medi-
cine practitioners’ protocols for medication de-esca-
lation in the context of reduced need for glucose-
lowering medications due to lifestyle modifications.
Increasing numbers of lifestyle medicine practitioners
report achieving reductions in medications among pa-
tients with type 2 diabetes, and in some cases remis-
sion, but limited data exist on the clinical decision-
making process used to determine when and how
medications are deprescribed. Practitioners inter-
viewed here provide accounts of their deprescribing
protocols. This information can serve as pilot data for
other practitioners seeking examples of how depres-
cribing in the context of lifestyle medicine treatment
is conducted.

Medication deprescribing is a planned and supervised
process of dose reduction or discontinuation of a medi-
cation that may be causing harm or no longer providing
benefit to a patient (1). The goals of deprescribing are
to manage polypharmacy, reduce medication burden,
and improve patient outcomes and quality of life. Medi-
cation deprescribing is not a new process in the delivery
of patient care and has been successfully used during
medication changes (2) to reduce polypharmacy in geri-
atric or hospice patients (3–7), to adjust glucose-lower-
ing medications as necessary after bariatric surgery in
patients with type 2 diabetes (8), as part of individual-
ized treatment plans for people with type 2 diabetes

(1,5,9–11), to wean patients off of opioids during recov-
ery (12), and in other cases of pharmacotherapy with
potentially negative sequalae (13–15). Potential bene-
fits of deprescribing in older populations include reduc-
tion in harm from polypharmacy such as hypoglycemia
(16,17), cessation of inappropriate medication use, ces-
sation of specific medication classes leading to a reduc-
tion in adverse drug reactions, reduction in medication
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» De-escalation of glucose-lowering medications is
used by lifestyle medicine practitioners when
patients with type 2 diabetes have a reduced
need for pharmacotherapy after lifestyle
interventions.
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disciplinary team of allied health professionals
in their process of medication deprescribing.

» Medications known to cause hypoglycemia as an
adverse effect are often deprescribed first;
most commonly this includes sulfonylureas and
insulin, along with any othermedication known
to cause hypoglycemia.

» During antihyperglycemicmedication deprescribing,
lifestyle medicine practitioners aim for patients
to achieve normoglycemia without incidences
of hypoglycemia.
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costs, improvement in medication adherence, and in-
creased self-efficacy (18).

Lifestyle medicine uses an evidence-based lifestyle ther-
apeutic approach to treat lifestyle-related chronic dis-
ease. The primary domains include a whole-food,
predominantly plant-based eating plan, regular physical
activity, restorative sleep, stress management, avoid-
ance of risky substances, and positive social connection.
In the context of lifestyle medicine and type 2 diabetes
treatment, deprescribing is necessary when using inten-
sive, therapeutic lifestyle change (ITLC), as substantial
and rapid drops in blood glucose may occur, resulting
in hypoglycemia if medications are not adjusted (19).
ITLC interventions have been described as including an
induction phase that potentiates motivational inter-
viewing and lifestyle coaching and increases in the de-
gree of change that can be achieved by inducing the
patient to select bolder personal goals for change (20).
Deprescribing glucose-lowering medications for older
adults may offer benefits that outweigh harms, even
without lifestyle modifications, as summarized in a
2019 systematic review (1).

It is the position of the American College of Lifestyle
Medicine (ACLM) that remission of type 2 diabetes
should be a clinical goal and may be achieved with a
whole-food, plant-based dietary pattern coupled with
moderate exercise (20). Remission can be defined as at-
tainment of an A1C <6.5% for at least 3 months with
no surgery, devices, or active pharmacologic therapy for
the specific purpose of lowering blood glucose (21). Al-
though full remission may not be possible for all pa-
tients, outcomes of both remission and substantial
reductions in the need for glucose-lowering medications
are reported by lifestyle medicine practitioners using a
whole-food, plant-based dietary intervention (19), as
well as when using energy-restricted dietary interven-
tions and liquid meal replacements such as in the Diabe-
tes Remission Clinical Trial (DiRECT) (22). However,
there is limited published guidance on how to practice
deprescribing when warranted in this population (23).

There is urgency to pursue lifestyle interventions as a
solution to the problem of type 2 diabetes. The Centers
for Disease Control and Prevention estimates that
>34.2 million Americans are living with type 2 diabetes
(24). Type 2 diabetes is the seventh leading cause of
death in the United States, with >83,000 individuals
losing their lives to the disease in 2017 (25). The total
estimated cost of diagnosed diabetes in 2017 was $327
billion, with $237 billion in direct medical costs and an
additional $90 billion in decreased productivity (26).

As treatment using lifestyle modifications for type 2 dia-
betes increases, the need to handle reductions in related
medications increases in parallel. Awareness of medica-
tion deprescribing is increasing and is considered an im-
portant aspect of treatment strategy in the management
of chronic disease (2,9), although discussion continues
around the relative importance of deprescribing, as
underuse of medications also carries risk (27). For ex-
ample, researchers at the Bruy�ere Research Institute
(Ottawa) and Universit�e de Montr�eal, through their
website (deprescribing.org), provide tools and resour-
ces to assist providers with deprescribing proton pump
inhibitors, antipsychotics, benzodiazepine receptor an-
tagonists, cholinesterase inhibitors, and memantine
(28). They also provide published algorithms for antihy-
perglycemic medications; however, these resources are
specific to older individuals and are not necessarily rele-
vant for a patient population engaging in lifestyle medi-
cine interventions (28).

There is a need to characterize practitioner protocols
specific to glucose-lowering medications used to treat
patients with type 2 diabetes regardless of age and in
the context of ITLC. Preventing hypoglycemia and
resolving drug interactions when medications are
changed is essential to upholding a key element of the
Hippocratic oath: to “do no harm.” The objective of this
study is to add to the limited literature published on de-
prescribing protocols for glucose-lowering medications
by documenting the protocols of lifestyle medicine prac-
titioners (n = 9) who engage in deprescribing medica-
tions after lifestyle interventions delivered with a goal
of potential type 2 diabetes remission.

Research Design and Methods

To assess existing research on medication deprescrib-
ing, a PubMed literature search was performed using
the search strategy “(medication and diabetes) AND
(deprescrib* OR deescalat*)” through 18 October 2021,
with no date, language, or other restrictions. Table 1
presents the results of this search. Abstracts were
screened by a single researcher (M.C.K.) for relevance
to medication deprescribing, factors influencing the
need for deprescribing (such as polypharmacy), and rel-
evance to deprescribing glucose-lowering medications
specifically.

Articles with specific relevance to deprescribing were
reviewed by the coauthors to inform this study.

Lifestyle medicine providers with experience treating
type 2 diabetes with a goal of remission and supervising
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medication deprescribing were purposively sampled
and invited to participate in an interview to understand
best practices. Qualitative data collection, in the form of
in-depth interviews, was performed with each provider.
Interview questions assessed their lifestyle medicine
practice (intensive vs. nonintensive), use of a docu-
mented protocol for medication deprescribing, team
members involved in their practice, type 2 diabetes
management and reversal, process for patient follow-
up, and perceived positive and negative effects of
deprescribing.

Each interview lasted between 30 minutes and 1 hour
and was recorded with permission. Responses to each
question were documented via written notes and/or
transcribed in a Microsoft Word document. All inter-
viewees are listed as coauthors of this article and con-
sented to share their responses in this manuscript.

Results

Lifestyle medicine providers (n= 9) with expertise in
medication deprescribing completed interviews during
the period of 21 September 2019 to 10 June 2021 and
described their individual decision-making protocols.

Three practitioners reported medication deprescribing
in an intensive lifestyle medicine program, two pro-
vided care in a nonintensive program, and four pro-
vided both intensive and nonintensive care. Description
of intensive lifestyle medicine practices varied among
practitioners but typically included a process through
which individuals received more time with their pro-
vider, an increased frequency of interventions, and a
higher level of monitoring and care. Nonintensive life-
style medicine practices were described as a process
through which interventions were provided in a manner
similar to a standard primary care practice setting. Ad-
ditionally, the type of lifestyle medicine practice was re-
stricted to each expert’s practice setting (i.e., private/
independent medical office vs. medical office located
within a hospital or health care system).

All but one of the participants reported working with a
team of allied health care providers (Table 2). Three
practitioners reported having certified diabetes care
and education specialists (CDCESs), pharmacists
(PharmDs), nurses, and dietitians on their teams. Two
reported working with a health coach. Of the nine par-
ticipating providers, seven reported not using a pub-
lished, externally documented protocol or algorithm for
medication deprescribing (Table 3). For laboratory test-
ing during the medication deprescribing process, five
participants reported testing that included a basic meta-
bolic panel (BMP) and comprehensive metabolic panel
(CMP), A1C, and C-peptide level; four reported testing
that included a fasting lipid panel; three reported moni-
toring insulin levels; and two reported monitoring
HOMA-IR (homeostatic model assessment of insulin re-
sistance), with one of these also including HOMA2-b
(updated homeostatic model assessment of b-cell func-
tion) (Table 3).

When selecting medications to deprescribe, decision-
making seemed most often to be individualized to the
practitioner and patient-specific (Table 4). Of the nine
practitioners, seven preferred to target sulfonylureas
(SFUs), insulin, and any other medications known to
cause hypoglycemia first, and six preferred to depres-
cribe metformin and/or glucagon-like peptide 1 (GLP-
1) receptor agonists last or to continue these medica-
tion classes in the patient’s treatment regimen. The time
frame initiation of medication deprescribing is also indi-
vidualized to the practitioner, is patient-specific, and
may be primarily influenced by the perceived risk of hy-
poglycemia overall at the start of intensive lifestyle in-
terventions and by the use of prescribed medications
known to cause hypoglycemia as an adverse effect. The

TABLE 1 Results of Formal Search Strategy on
Deprescribing

Article Type Total
Articles

Articles Specifically
Addressing Deprescribing of
Glucose-Lowering Medication

for Type 2 Diabetes

Systematic review and/
or meta-analysis

4 2

Scoping review 1 1

Randomized controlled
trial

2 1

Cohort study 16 3

Retrospective cohort
study

6 2

Consensus statement 2 2

Cross-sectional study 4 1

Case report 3 3

Qualitative research 2 0

In vitro study 1 0

Narrative review 11 6
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most common practice among all providers was to first
target SFUs, insulin, and other medication known to
cause hypoglycemia.

Practitioners identified many factors that are considered
in their medication deprescribing process, including the
adverse effect profile and costs of medications (Table
5). They reported targeting SFUs first because of

concerns about hypoglycemia and the potential to ac-
celerate decline in b-cell function. Thiazolidinediones
(TZDs) were commonly targeted because of concerns
regarding weight gain and exacerbation of chronic
heart failure.

The practice of deprescribing GLP-1 receptor agonists
was varied. One provider reported disliking GLP-1

TABLE 2 Lifestyle Medicine Practice Experience and Identified Team Members

Lifestyle Medicine
Practitioner

Type of Practice
(Intensive or Nonintensive)*

Other Team Members and Resources

M.M.M. Both CDCES nurse, PharmD, chronic disease nurse, dietitian, health coach

J.H.K. Intensive Nurses, dietitian/nutritionist

G.E.G. Both Dietitian, PharmD†

C.T. Both Local plant-based nutrition support group; structured online programs

B.G.B. Nonintensive Physicians, advanced practice nurses, CDCESs, and dietitians

J.F. Both Intensive program: nurse, psychologist (for food addiction counseling), exercise trainers,
and chefs

Nonintensive program: psychologist (for food addiction counseling)

S.L. Nonintensive PharmD, sleep specialist

J.F.L. Intensive Dietitian, health coaches, CDCES, nurse practitioner

T.M.C. Intensive None

*Intensive practices involved more time, more frequent intervention, and a higher level of care and monitoring; nonintensive practices were
similar to general primary care practice. †Physician was a CDCES.

TABLE 3 Recommended Laboratory Monitoring

Lifestyle Medicine
Practitioner

Use of Deprescribing
Protocol/Algorithm?

Laboratory Parameters

M.M.M. No A1C, BMP, microalbumin-to-creatinine ratio, fasting lipid panel, and, in certain cases,
C-peptide

J.H.K. No Insulin level, HOMA-IR, and CMP

G.E.G. Yes C-peptide, FBG, HOMA-IR, and HOMA2-b

C.T. No FBG, A1C, C-peptide, C-reactive protein, fasting lipid panel, and laboratory tests to
assess renal and liver function

B.G.B. No Insulin levels, FBG, A1C, fasting lipid panel, fasting insulin, and CMP

J.F. Yes Basic laboratory tests (with other laboratory tests individualized)

S.L. No Fasting lipid panel, CMP, A1C, thyroid function tests, insulin levels, and C-peptide

J.F.L. No A1C, C-peptide, diabetes autoantibodies, and C-reactive protein

T.M.C. No A1C, fasting lipid panel, and CMP

Recommendations based on clinical experience and self-developed protocol.
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receptor agonists because of the risk of pancreatitis
and stated that two patients in the practice had devel-
oped pancreatitis from taking liraglutide. Conversely,
other providers were comfortable keeping GLP-1 re-
ceptor agonists on board as long as their patients toler-
ated the therapy.

The same was true for sodium–glucose cotransporter 2
(SGLT2) inhibitors. The rationale for deprescribing
medications in this class varied, as well. One provider
preferred to deprescribe other agents before SGLT2 in-
hibitors and reported that they were less likely to de-
prescribe an SGLT2 inhibitor because of data showing

TABLE 4 Recommended Medication Deprescribing Interventions

Lifestyle Medicine
Practitioner

Medication Classes and Deprescribing Prioritization

M.M.M. First priority: SFU and insulin; second priority: TZD; third priority: DPP-4 inhibitor; fourth priority: SGLT2 inhibitor,
GLP-1 receptor agonists,* and metformin. Insulin deprescribing is individualized and based on clinical
judgment.

J.H.K. First priority: SFU, insulin secretagogues, and insulin. Almost always deprescribes long-acting insulin. Metformin
remains if fasting serum glucose is >100 mg/dL, patient tolerates it, and renal function is good. Deprescribing
is individualized to the patient and medication profile.

G.E.G. First priority: SFU and any medication causing hypoglycemia; second priority: TZD. DPP-4 inhibitors are stopped
early because of low cost/benefit profile. Continues GLP-1 receptor agonists until HOMA2-b† normalizes, and
continues metformin until HOMA-IR normalizes. Deprescribing is patient-specific.

C.T. First priority: medications that cause hypoglycemia (i.e., SFU and insulin); second priority: blood pressure
medications. Deprescribing is patient-specific. Shared decision-making is key.

B.G.B. First priority: metformin; second priority: insulin. Considers cost to patient. Deprescribing is patient-specific.

J.F. First priority: SFU; second priority: insulin.

S.L. Nonspecific, no priority; will deprescribe all oral medications except metformin. For insulin, reduces dose by
10–20%.

J.F.L. First priority: SFU and other oral hypoglycemic medications; second priority: statins (primary prevention use only).
Deprescribes other medications based on cost. Metformin is deprescribed last. Change in short-acting insulin is
individualized per patient need.

T.M.C. First priority: SFU (if patient is prescribed a high dose, will taper dose by 50% and then assess) and insulin (as
appropriate); second priority: TZD and DPP-4 inhibitor (based on glucose control and adverse effects). SGLT2
inhibitor, GLP-1 receptor agonist, and metformin are last for deprescribing consideration.

*Less likely to deprescribe GLP-1 receptor agonists in patients with CKD and/or ASCVD. Comfortable with continuing a GLP-1 receptor ago-
nist if the patient is tolerating it and has obesity. †HOMA2-b is a validated mathematical tool commonly used to estimate b-cell function in
type 2 diabetes using fasting glucose and insulin (48).

TABLE 5 Summary of Identified Factors in and Rationale for Medication Deprescribing, Organized by Priority Level

Factor Rationale

Cost Medication costs and affordability for the patient

Medications Consideration includes patient tolerability, patient preferences, and medication adverse effects. Factors for specific
medications, listed in order of deprescribing priority, included:

1. SFUs: cause hypoglycemia and weight gain; some providers were concerned about the potential for increased risk of
mortality; possibly accelerate loss of b-cell function and cardiac deconditioning. Insulin: causes hypoglycemia and weight
gain.

2. TZDs: effects on weight (weight gain) and risk of heart failure exacerbation.
3. DPP-4 inhibitors: no ASCVD risk-reduction benefit.
4. SGLT2 inhibitors: one practitioner noted the importance of confirming use as indicated and reviewing risks (i.e., Does the

patient have CKD, heart failure, and/or established ASCVD, and is the patient at higher risk of infection?)
5. GLP-1 receptor agonists: one practitioner reported that two patients on liraglutide developed pancreatitis.
6. Metformin: six practitioners preferred to deprescribe metformin last or to maintain it in the patient’s treatment regimen.
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independent benefit in patients with atherosclerotic car-
diovascular disease (ASCVD) and chronic kidney dis-
ease (CKD). Another provider was concerned about the
cost and safety of SGLT2 inhibitors, especially when
they are prescribed for patients without established
CKD, heart failure, or ASCVD. Additoinally, one practi-
tioner preferred to deprescribe dipeptidyl peptidase 4
(DPP-4) inhibitors because no ASCVD risk reduction
benefit has been demonstrated with this medication
class. No specific rationale was provided for deprescrib-
ing metformin.

Table 6 presents the desired target blood glucose range,
ultimate blood glucose targets, preferred frequency of
self-monitoring of blood glucose (SMBG), and preferences
for using continuous glucose monitoring (CGM). Eight of
the nine practitioners recommended a target blood glu-
cose range for further deprescribing of<120 mg/dL. Four
practitioners recommended ultimate blood glucose targets
for fasting blood glucose (FBG)#110 mg/dL, and two of
the nine experts recommended an ultimate A1C target of
<6.5%. When recommending frequency of SMBG, four
practitioners preferred patients to test their blood glucose
multiple times daily (some up to five to seven times daily),
two practitioners individualize their recommendations
based on a patient’s medication regimen, and six practi-
tioners preferred using data from real-time or intermit-
tently scanned CGMwhen deprescribing.

Table 7 presents practitioners’ observations on the fre-
quency of hypoglycemia, describes each practitioner’s
preferred method to address hypoglycemia manage-
ment, and reports their considerations in reference to
daytime versus nocturnal hypoglycemia. Seven practi-
tioners reported that hypoglycemia occurs infrequently
in their practices, one reported that it occurs rarely, and
one reported that hypoglycemia frequency varies
among their patients. Three providers prescribed com-
monly recommended hypoglycemia treatment methods
(usual care) for treatment of hypoglycemia to their pa-
tients. Seven practitioners mentioned avoiding all hypo-
glycemia as a primary concern in treatment, and, of
these, four specifically mentioned additional concerns
around avoiding nocturnal hypoglycemia.

Table 8 presents each practitioner’s usual patient follow-
up process. Responses varied depending on the setting of
care. Five practitioners reported patient follow-up inter-
vals of 1–4 weeks, with two of those five using shared
medical visits in the process. Two practitioners reported
partnering with a CDCES, dietitian, or PharmD for patient
follow-up. One practitioner reported that patients follow
up with their primary care provider (PCP). Of note,

practitioners individualized follow-up based on their pa-
tients’ needs.

Table 9 presents the practitioners’ perceived positive
and negative effects of medication deprescribing. Three
practitioners reported perceived positive effects related
to weight loss and reported cost savings; four reported
positive effects associated with reduced medication bur-
den, which included but was not limited to elimination
of medication adverse effects and drug interactions.
Two reported perceived benefits connected to patient
empowerment. Additionally, two experts reported posi-
tive effects related to hypoglycemia avoidance. Other
than provider and team member access challenges and
pushback from insurance companies, no perceived neg-
ative effects were reported.

Discussion

As the use of lifestyle medicine grows, the need to prac-
tice de-escalation of glucose-lowering medications will
also grow, adding to the already identified need for
older patients, who may be at risk for adverse events
from polypharmacy (29). Both the American Diabetes
Association (ADA) (30,31) and the American Associa-
tion of Clinical Endocrinology (32) recommend lifestyle
optimization as part of medical care for type 2 diabetes.
To the authors’ knowledge, this is the first account pub-
lished of the medication de-escalation methods used by
lifestyle medicine providers when patients demonstrate
a decreased need for pharmacotherapy. This study sup-
ports the feasibility of de-escalating glucose-lowering
medications in this context and provides pilot data on
protocols from individual practitioners experienced in
deprescribing glucose-lowering medications. Despite
differences among providers with regard to laboratory
monitoring, prioritization of medication classes to de-
prescribe, approaches to monitoring blood glucose lev-
els and managing hypoglycemia, and patient follow-up
processes, certain themes emerged.

Participants reported practicing de-escalation in both
intensive and nonintensive practice settings, but consis-
tently reported involving a multidisciplinary team. Most
of the practitioners stated that they did not use a pub-
lished, externally documented protocol or algorithm for
medication deprescribing, but they were able to de-
scribe their usual decision-making process in response
to interview questions. Laboratory testing varied among
providers with regard to A1C, C-peptide, and renal as-
sessment, with the BMP and CMP being the most com-
monly used laboratory tests. Most of the practitioners
targeted normoglycemia in their patients with type 2
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diabetes, and their responses varied with respect to how
often patients monitored their blood glucose levels.

Glucose levels are usually monitored via SMBG or CGM.
CGM provides information to patients on both their im-
mediate blood glucose level and its trend (i.e., the di-
rection and rate of blood glucose change) (33). For
both patients and practitioners, CGM provides opportu-
nities to understand daytime and nighttime patterns
with glycemia, identify causes of glucose fluctuations,
and improve overall glycemic control while preventing
unwanted hyper- and hypoglycemia (33).

There are two types of user-owned CGM devices. Real-
time CGM systems measure and store glucose levels
continuously without prompting; intermittently
scanned CGM systems also measure glucose levels con-
tinuously but require scanning to record glucose values
(30). The ADA’s Standards of Medical Care in Diabetes—
2022 recommendations support the use of CGM for dia-
betes management in adults on basal insulin or a multi-
ple daily injection regimen (30). Currently, there is no
clinical guidance in the public domain for CGM use
when prescribed lifestyle interventions are combined
with medication deprescribing in type 2 diabetes. This
study highlights a need for clear guidance on the use of
CGM during medication de-escalation.

More than half of the practitioners interviewed for this
study reported using CGM when deprescribing medica-
tions for selected patients or patient groups. Those fa-
voring CGM use reported many patient benefits.
Patients can use the immediate blood glucose feedback
to assess the effects of medication changes and inten-
sive lifestyle interventions on blood glucose control, un-
derstand how stress and poor sleep habits affect blood
glucose levels, and assess for hyper- and hypoglycemia.
CGM may additionally reduce or eliminate the need for
fingerstick blood glucose monitoring, which can be for-
gotten, become painful over time, or be uncomfortable
for patients to use in public settings. Most practitioners
expressed that patient expenses associated with CGM
use and third-party payer coverage are factors they con-
sider in their decision-making. Health insurance plans
often do not cover CGM systems, leaving patients with
estimated out-of-pocket costs ranging from $2,500 to
$6,000 per year (34,35). Regardless of CGM preference,
practitioners identified the need to assess the affordabil-
ity of CGM systems for patients when de-escalating
medications.

There has been increasing attention on the ranking of hy-
poglycemia and comparison of risk for daytime versus«
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TABLE 7 Observed Frequency and Recommended Management of Hypoglycemia

Lifestyle Medicine
Practitioner

Frequency of
Hypoglycemia

Management of Hypoglycemia
(Glucose <70 mg/dL)

Considerations for Daytime Versus Nocturnal
Hypoglycemia

M.M.M. Infrequent Commonly recommended care/treatment (rule
of 15*)

Any hypoglycemia, particularly nocturnal, typically
prompts de-escalation of insulin and SFUs.

J.H.K. Infrequent Educate patients to have ready access to
healthy food to raise blood glucose (e.g.,
dates, an orange, or whole-grain crackers).

Risk of hypoglycemia is avoided during ITLC by holding
or greatly reducing doses of diabetes medications.
When these medications are deprescribed, there is
essentially no risk of hypoglycemia.

G.E.G. Infrequent Check blood glucose; consume crackers,
glucose tablets, or juice; use glucagon if
needed.

Address nocturnal hypoglycemia with evening food
and/or lower doses of long-acting insulin to prevent
glucose from dropping too low overnight. For patients
taking meal-time short-acting insulin, the correct
basal dose will allow for more predictable meal-time
responses and help to avoid hypoglycemia.

C.T. Varies among
patients

Commonly recommended care/treatment (4 oz
fruit juice or glucose tablets and then eat a
more substantial snack within 30 minutes;
follow up for medication adjustment
evaluation)

All hypoglycemia should be avoided. Attention to
avoiding nocturnal hypoglycemia should be the first
priority in determining which medication to
deprescribe.

B.G.B. Infrequent Initially, correct blood glucose with 2 oz of a
simple carbohydrate or juice, followed by 1
oz of nuts; patients are encouraged to
follow up to assess the need to decrease
medication

Hypoglycemia is just as important to monitor during the
day as at night. I am much more inclined to
decrease diabetes medications to allow for brief
hyperglycemia into the 150-mg/dL range to prevent
hypoglycemia.

J.F. Rare Deprescribing at <120 mg/dL (anytime) is
emphasized for prevention of hypoglycemia.
Patients are advised to have Medjool dates
(16 g carbohydrate) available, but these
have only been needed in one case in the
past decade.

Hypoglycemia is an extremely unusual occurrence, as
medications are rapidly discontinued in favor of
nutritional therapy and exercise interventions that do
not cause hypoglycemia.

S.L. Infrequent Educate patients on the importance of having
quick access to drinks that can quickly
increase blood glucose and notifying
someone immediately if hypoglycemia and
neurological status worsen.

To properly deprescribe medication, it is imperative to
monitor glucose levels and patient symptoms to
ensure that no daytime or nighttime hypoglycemic
episodes occur.

J.F.L. Infrequent Educate patients to have access to something
that can raise their blood glucose.

Avoid hypoglycemia in patients as they adopt a
healthier lifestyle and we try to deprescribe their
medications (especially insulin). I see the most
dramatic drops in patients as they transition to a
low-fat, high-fiber, whole-food, plant-based diet. I
usually stop oral hypoglycemic medications and/or
decease insulin doses proactively because I would
rather see their glucose run a little high in the short
run than have them develop hypoglycemia as their
insulin sensitivity starts to improve and/or insulin
resistance starts to resolve.

T.M.C. Infrequent Usual care/treatment (rule of 15*) Varies according to patient type, prescribed
medications, timing of insulin dosing, meal-time
patterns, and baseline blood glucose control when I
first meet a patient.

*The “rule of 15,” a common guideline for hypoglycemia treatment, includes the following steps: 1) check blood glucose to confirm that it is
<70 mg/dL; 2) consume 15 g carbohydrate; and 3) after 15 minutes, recheck blood glucose. If blood glucose is still low, repeat steps 2 and
3 until glucose is >70 mg/dL (51).
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nocturnal hypoglycemia (36,37). These considerations
may not come to the forefront in lifestyle medicine set-
tings; the lifestyle medicine practitioners interviewed in
this study did not expect frequent or severe hypoglycemia
and shared a variety of strategies they deploy to prevent it
from occurring. In the case of any hypoglycemia, particu-
larly nocturnal hypoglycemia, these practitioners reported
taking steps to prioritize de-escalating medications known
to cause hypoglycemia.

Although medication deprescribing is individualized to
each patient, the most common practice among all prac-
titioners was to first target SFUs, insulin, and other
medications known to cause hypoglycemia. Practition-
ers also mentioned targeting SFUs first because of po-
tential acceleration of decline in b-cell function, which
has been discussed in the literature (38). Conversely,
most practitioners preferred to defer deprescribing
medications that have demonstrated cardiovascular
and/or renal benefits (i.e., GLP-1 receptor agonists and
SGLT2 inhibitors), as well as those with a less severe
adverse effect profile (i.e., metformin and GLP-1 recep-
tor agonists) until after other medications are
deprescribed.

Some other accounts of medication de-escalation have
been published. Previously, the DiRECT study and the
Look AHEAD (Action for Health in Diabetes) trial

demonstrated the benefits of energy restriction for type 2
diabetes remission; however, neither reported detailed
protocols or individualized decision-making
processes of medication deprescribing in their method-
ology (39,40). In the DiRECT study, all glucose-lower-
ing medications were stopped at the outset of the
intervention, with a published protocol for individual-
ized reintroduction of antidiabetic medications as
needed (22). However, the discontinuation of all medi-
cations at the outset of the study was applied to all pa-
tients, and no patient monitoring was performed to
inform this decision (22). The Look AHEAD study re-
ported that participants were asked to provide blood
glucose measurement records so that study staff could
make decisions to lower medications as needed, but no
other details were provided (39). It is difficult to draw
conclusions about general deprescribing practice from
these studies. The DiRECT study had a homogenous
subject population and a more specific intervention, as
it excluded subjects who required insulin and used a
very-low-calorie (820–850 kcal/day) diet. The Look
AHEAD study had more heterogeneity (with some sub-
jects requiring insulin), which presumably required a
more heterogeneous approach to medication
deprescribing.

In a recent randomized controlled trial (RCT), investi-
gators evaluated the effect of an intensive lifestyle

TABLE 8 Patient Follow-Up After Initial Medication Deprescription

Lifestyle Medicine
Practitioner

Follow-Up Process

M.M.M. � Primary care setting: doctor visits every 3–6 months × 20 minutes; CDCES or PharmD visits between doctor visits
� Weight management program: once every 4–6 weeks × 30 minutes
� Lifestyle medicine program: individual doctor follow-up every 2 weeks if needed; weekly group visits
� In all three settings, telephone doctor follow-up between visits, as needed

J.H.K. None; patients return to PCP for follow-up

G.E.G. � Shared medical visit weekly, spacing out as patient understands the process
� Portal access and insulin adjustment, as needed/desired

C.T. Individualized based on need; typically, 2–4 weeks, with telephone follow-up as needed

B.G.B. Every 2 weeks, initially

J.F. Close contact over the first week and then individualized based on patient need

S.L. Monthly

J.F.L. � Once weekly × 4 weeks to see dietitian
� Initially, telehealth visits with provider every 2–4 weeks, then every 3–4 months when blood glucose is stable
� Monitoring of CGM data monthly, with communication/feedback through portal

T.M.C. Daily × 3 days after initial interventions (by phone) to monitor glucose control and insulin doses

FEATURE ARTICLE Medication Deprescribing in Type 2 Diabetes

172 DIABETESJOURNALS.ORG/CLINICAL

https://diabetesjournals.org/clinical


intervention on glycemic control in patients with type 2
diabetes (41). The dose of antihyperglycemic medica-
tion was deprescribed (reduced by half or discontinued)
almost solely based on A1C results, except in instances
of hypoglycemia, for which the endocrinologist assessed
the participant and considered whether a medication
reduction was necessary (41). No other factors or ra-
tionales were considered in the process of deprescrib-
ing. In contrast, the clinical practice of the lifestyle
medicine practitioners interviewed for this study was
generally to evaluate a variety of laboratory assess-
ments (e.g., C-peptide, insulin, and fasting lipid levels),
in addition to A1C in their medication deprescribing
processes, with treatment decisions regarding dose re-
ductions and medication discontinuation commonly in-
dividualized. This finding underscores the need to
develop guidance documents and point-of-care tools to
assist providers in clinical decision-making when de-
prescribing medications for type 2 diabetes remission.

Type 2 diabetes is an established risk factor for cardio-
vascular and renal morbidity and mortality. Several

RCTs have been published evaluating the safety and ef-
ficacy of agents in the SGLT2 inhibitor and GLP-1 recep-
tor agonist medication classes for reducing the risk of
cardiovascular and renal events in individuals with
type 2 diabetes (with some studies including subjects
with or without a diagnosis of type 2 diabetes) (42–46).
The results of many of these studies demonstrated sig-
nificant cardiovascular and/or renal benefits from these
medication classes (42–46). Practitioners interviewed
for this study considered this evidence in their decision-
making process to continue or deprescribe SGLT2 inhib-
itors and GLP-1 receptor agonists. Additional evidence
from RCTs continues to emerge in this area and will
likely remain a consideration in lifestyle medicine prac-
titioners’ deprescribing practices.

Although there are some published examples of depres-
cribing glucose-lowering medications in patients with
type 2 diabetes, there is little in the way of published
guidance for clinicians (23,27). One retrospective study
evaluated a pharmacist-managed deprescribing pro-
gram within an integrated health care system (47). The

TABLE 9 Perceived Positive and Negative Effects of Medication Deprescribing

Lifestyle Medicine
Practitioner

Perceived Positive Effects Perceived Negative Effects

M.M.M. Weight benefits of decreasing or stopping
insulin and SFUs; decreased medication burden and
cost; patients feeling empowered

Perception of diabetes medication deprescribing
from providers not familiar with lifestyle medicine

J.H.K. Improved patient morale and sense of empowerment Need for PCP to reinitiate/recalibrate if recidivism
occurs

G.E.G. Avoidance of hypoglycemia; patients glad to get off
medications; improved sense of well-being and hope

No negatives identified

C.T. Less anxiety about hypoglycemia; reduced out-of-pocket
expense; feelings of empowerment

Anger expressed by some patients that they were
not told earlier about efficacy of plant-based diet
and that less medication is possible

B.G.B. Educating about ITLC effect on increasing insulin
sensitivity to reduce/discontinue medication is
empowering to patients

No negatives identified except that ITLC was not
discussed with them previously

J.F. Eliminating medications reduces side effects and
enables more effective weight loss and reversal of
the health problem

No negatives identified

S.L. People love the fact that they are getting off of
medications; clinical and financial benefits;
eliminating complications and drug-drug interactions

Pushback from insurance companies

J.F.L. Avoidance of hypoglycemia and other medication side
effects; weight loss and improved quality of life

No negatives identified

T.M.C. Weight loss; decreased insulin dose; more energy Potential mild hypoglycemia and symptoms of
hypoglycemia with normal glucose levels
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primary outcome focused on hypoglycemia risk, but
there was no mention of any possible dietary interven-
tions, and although an algorithm was used for depres-
cribing, it was not provided in the publication (47).
Another systematic review assessed medication deinten-
sification in type 2 diabetes (1). This study targeted an
older population, and its authors described deintensifi-
cation as medication withdrawal, discontinuation, or
dosage reduction. However, this description did not
mention lifestyle modifications and also includes con-
version or substitution of at least one medication, which
was not consistent with the accepted definitions of de-
prescribing. In these systematic reviews, the authors
identified that more data are needed to assist providers
with medication deprescribing in type 2 diabetes. Our
study also supports the need for clear guidance, given the
variations seen among the experts interviewed with re-
spect to rationale, laboratory monitoring, interventions,
target blood glucose ranges, and other considerations.

The Bruy�ere Research Institute’s deprescribing.org web-
site offers a publication and an algorithm as a resource
for deprescribing antihyperglycemics; however, these re-
sources specifically target elderly patients (>65 years of
age) and are not focused on patients undergoing lifestyle
interventions and achieving disease reversal or remission
(28). The algorithm focuses on a variety of goals, includ-
ing discontinuation or reduction in the dose of agents
that most likely contribute to hypoglycemia, changes to
agents with lower risks of hypoglycemia, and reductions
in doses of antihyperglycemics that rely on the kidneys
for elimination. The authors who were interviewed for
this study agreed that avoidance of hypoglycemia is im-
portant but also identified other factors influencing their
decision-making that are not fully addressed in the re-
sources available at deprescribing.org. Moreover, other
classes of medications may require adjustment in patients
making intensive lifestyle changes, including various
blood pressure medications. The DiRECT study includes
mention of this issue in its protocol (22), but data on best
practices for this adjustment are limited.

Limitations

Limitations of this study are its small sample size (n=
9) and its design of a case series based on purposive
sampling. Although these practitioners have extensive
experience in deprescribing glucose-lowering medica-
tions, the results are limited to their individual experi-
ences. Because bariatric surgery was not the
intervention of interest, we did not include protocols
relevant to that procedure. Similarly, we did not include

protocols relevant to weaning from other related medi-
cations such as blood pressure medications, as they
were outside of the scope of the study.

Implications for Future Research

Future research should begin with historical chart re-
views of patient data to describe the prevalence, safety,
and impact of de-escalation and individualization of
therapies; such work is currently in planning with pa-
tient panels from several lifestyle medicine practition-
ers. Future research should also include surveys of
larger numbers of lifestyle medicine providers regard-
ing their de-escalation practices, tracking of adverse
events among cohorts of patients with type 2 diabetes
receiving ITLC, and more detailed, in-depth interviews
to develop a more comprehensive framework for deci-
sion-making. Furthermore, RCTs comparing the effec-
tiveness of various lifestyle interventions in reducing
the need for type 2 diabetes medications, coupled with
a variety of approaches to de-escalation of prescription
medications, are necessary for the eventual develop-
ment of clinical practice guidelines. These different de-
prescribing approaches could also yield important data
about safety outcomes and patient experience, satisfac-
tion, and adherence.

Conclusion

This study of lifestyle medicine practitioner protocols
demonstrates that a variety of approaches exist to suc-
cessfully deprescribing glucose-lowering medications in
a safe and effective way. Practitioners in this case series
worked with interdisciplinary teams and, overall, pre-
ferred to deprescribe medications that cause hypoglyce-
mia first, aiming for patients to achieve normoglycemia.
Their protocols can serve as examples to other practi-
tioners who may find a need to adjust medications after
lifestyle modifications. Future work should advance the
field of lifestyle medicine with further research on
health outcomes resulting from ITLC interventions and
comparisons of deprescribing practices. Pending suffi-
cient research in this area, clinical practice guidelines
and point-of-care tools for deprescribing are needed, as
well as clinician and patient education materials.
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