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Abstract

Objective To develop an evidence-based guideline to help clinicians make decisions about when and how to safely

taper, stop, or switch antihyperglycemic agents in older adults.

Methods We focused on the highest level of evidence
available and sought input from primary care professionals in
guideline development, review, and endorsement processes.
Seven clinicians (2 family physicians, 3 pharmacists, 1 nurse
practitioner, and 1 endocrinologist) and a methodologist
comprised the overall team; members disclosed conflicts of
interest. We used a rigorous process, including the GRADE
(Grading of Recommendations Assessment, Development
and Evaluation) approach, for guideline development. We
conducted a systematic review to assess evidence for the
benefits and harms of deprescribing antihyperglycemic
agents. We performed a review of reviews of the harms of
continued antihyperglycemic medication use, and narrative
syntheses of patient preferences and resource implications.
We used these syntheses and GRADE quality-of-evidence
ratings to generate recommendations. The team refined
guideline content and recommendation wording through
consensus and synthesized clinical considerations to address
common front-line clinician questions. The draft guideline
was distributed to clinicians and stakeholders for review
and revisions were made at each stage. A decision-support
algorithm was developed to accompany the guideline.

Recommendations We recommend deprescribing anti-
hyperglycemic medications known to contribute to hypo-
glycemia in older adults at risk or in situations where
antihyperglycemic medications might be causing other
adverse effects, and individualizing targets and deprescribing
accordingly for those who are frail, have dementia, or have a
limited life expectancy.

Conclusion This guideline provides practical recommendations
for making decisions about deprescribing antihyperglycemic
agents. Recommendations are meant to assist with, not dictate,
decision making in conjunction with patients.

increasing to 25% for those aged 75 to 79, and decreas-

Diabetes affects 20% of Canadians aged 65 to 69 years,
ing to 21% for those aged older than 85 years.! It is
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EDITOR'S KEY POINTS

* No evidence demonstrates benefits of tight glycemic
control for older adults who are frail, have dementia,
or have a limited life expectancy. Individualizing
therapy, including glycemic targets, to goals of care
and time to benefit is good practice.

® A systematic review suggests that deprescribing
antihyperglycemic agents is feasible and safe in
those with a low hemoglobin A, level or those taking
glyburide, with monitoring and response to blood
glucose levels that risk rising above target, although
the quality of evidence was very low.

® Deprescribing antihyperglycemic agents might involve
lowering doses, switching to a safer medication, or
stopping medications. Antihyperglycemic medications
known to contribute to hypoglycemia should be
deprescribed in older adults at risk, or in situations
where antihyperglycemic medications might be
causing other adverse effects.

® Future research should address the level of chronic
hyperglycemia that causes harm in this population;
treatment effectiveness; optimal glycemic targets;
patient preferences regarding glycemic control and
treatment burden; consistent approaches to measuring
patient-relevant outcomes; optimal deprescribing
regimens; short- and long-term benefits and harms
of continuing versus deprescribing antihyperglycemic
medications; and cost effects.

J This article is eligible for Mainpro+ certified
IVIE, Self-Learning credits. To earn credits, go to
www.cfp.ca and click on the Mainpro+ link.

This article has been peer reviewed.
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La traduction en francais de cet article se trouve a
www.cfp.ca dans la table des matieres du numéro
de novembre 2017 a la page e452.
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helpful to consider age subgroups for context—young-old
(>65 to 74 years), middle-old (75 to 84 years), and old-old
(=85 years)>—and to remember that chronologic age is
overshadowed by the importance of frailty. Appropriate
glucose control reduces the risk of diabetes-related com-
plications in adults and in the young-old.>* However,
the intensity of glycemic control in older and frail adults
has been controversial. Tight control increases the risk
of hypoglycemia, with severe consequences such as
impaired cognition, falls, fractures, motor vehicle acci-
dents, and seizures.® Persons with hypoglycemia have
higher annual health care costs than those without do,°
placing a substantial economic burden on health care
systems.” As people move into the old-old age group or
become frail, the risk-benefit balance context changes.
Thus, individualized decisions regarding treatment goals
and medications need to be made to minimize the risk of
hypoglycemia. Accordingly, clinicians and patients would
benefit from guidance in this area.

Deprescribing is the planned and supervised process
of dose reduction or stopping of medication that might
be causing harm or no longer providing benefit. The
goal of deprescribing is to reduce medication burden
and harm, while maintaining or improving quality of life.
In an effort to provide guidelines and tools to aid clini-
cians in appropriately reducing or stopping medications,
we initiated the Deprescribing Guidelines for the Elderly
project. This project aims to rigorously develop, imple-
ment, and evaluate evidence-based recommendations
and clinical considerations for deprescribing guidelines.

We selected antihyperglycemic agents as an important
class for developing a deprescribing guideline to reduce
the risks of hypoglycemia and related morbidity, and the
burden of pill taking and complicated treatment regimens
in older adults. As people age or become frail, their needs
change, making safety an increasing priority over poten-
tial long-term treatment benefits. Prescribers and patients
need to balance the potential for control of hypergly-
cemia symptoms and prevention of diabetes sequelae
with the avoidance of hypoglycemia and its attendant
risks of emergency department visits and hospitaliza-
tion. Decisions about targets and treatment choices need
to consider cognitive and physical function, treatment
burden, frailty, quality of life, and life expectancy. In this
guideline, we briefly outline treatment benefits; readers
are encouraged to refer to diabetes treatment guidelines
for a more fulsome overview of the benefits of individual
medication classes. We provide a review of the harms of
antihyperglycemic medications and synthesize literature
regarding the effects of deprescribing antihyperglycemic
medications. Deprescribing recommendations take into
account what is known about patient values and prefer-
ences, as well as cost implications. Literature and guide-
line reviews provide the basis for clinical considerations,
including individualized glycemic targets in various

populations, deprescribing antihyperglycemic medica-
tions, and monitoring effects.

Scope

The target audience for this guideline includes physi-
cians, pharmacists, nurse practitioners, registered
nurses, and certified diabetes educators caring for older
adults with type 2 diabetes who are receiving antihyper-
glycemic medications.

The target population includes adults older than 65
years of age who are receiving at least 1 antihyperglycemic
medication to treat type 2 diabetes and who are at risk of
hypoglycemia (eg, owing to advancing age, tight glycemic
control, multiple comorbidities, drug interactions, hypogly-
cemia history or lack of awareness, impaired renal func-
tion, or receiving sulfonylureas or insulin); who are at risk
of other antihyperglycemic adverse effects; or for whom
benefit is uncertain owing to frailty, dementia, or limited
life expectancy. The selection of an age threshold of 65
years is somewhat arbitrary given the lack of correlation
between chronologic and biological age. We anticipate
that clinicians will interpret the recommendations on an
individualized basis for each of their patients.

The methods used to develop this deprescribing guide-
line were designed using the checklist by Schinemann
et al for a successful guideline enterprise® and refined
by the Deprescribing Guidelines for the Elderly project.”

The Guideline Development Team (GDT) comprised 7
clinicians (2 family physicians [R.U., S.S.], 3 pharmacists
[B.F., CRE, LM], 1 nurse practitioner [M.B.], and 1 endo-
crinologist [H.L.]) and a clinical epidemiologist [V.W.]. A
ninth GDT member resigned, as this person could not
fully endorse the guideline. All clinician members had
expertise in type 2 diabetes management in older people.
The guideline chair (B.F.) was selected based on previous
expertise developing deprescribing guidelines. A library
scientist, a master’s student (W.T.), and a staff coordina-
tor (C.B.) supported the GDT. Expertise, role descriptions,
and conflicts of interest are available at CFPlus.*

We used the GRADE (Grading of Recommendations
Assessment, Development and Evaluation) system for

*Descriptions of contributors’ expertise, roles, and con-
flicts of interest; evidence reviews and related references;
summary of findings tables; ranges of frequency ratios of
harms; targets from various diabetes guidelines; glycemic
targets for different patient frailty statuses; antihyperglyce-
mic agents and their effects; drug interactions that might
lead to hypoglycemia; drugs that might be associated with
hypoglycemia or hyperglycemia; and an easy-to-print ver-
sion of the algorithm are available at www.cfp.ca. Go to the
full text of the article online and click on the CFPlus tab.
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guideline development (Box 1).'%!'" The GDT developed
the following primary clinical question using the PICO
(patient or problem, intervention, comparison, out-
come) approach: In adults with type 2 diabetes, what
are the effects (benefits and harms) of deprescribing
(stopping, reducing dose, gradually tapering, and pre-
scription substitution) antihyperglycemic agents com-
pared with continued use of antihyperglycemic agents?
Definitions specific to deprescribing antihyperglyce-
mic medications were articulated by the GDT and are
listed in Box 2. We conducted a preliminary literature
search to identify studies examining deprescribing inter-
ventions that enrolled older adults without limitations

Box 1. Notes on the GRADE framework for
guideline development

This guideline was informed by a systematic review and
developed in accordance with methods from the GRADE
Working Group™:
® We focused our review and recommendations on
outcomes important to patients, such as harms or benefits
resulting from deprescribing an antihyperglycemic agent,
quality of life, and pill burden. Outcomes were proposed
and agreed upon at the first Guideline Development Team
face-to-face meeting
® Ratings of the quality in evidence profile tables included
high, moderate, low, or very low based on the GRADE
certainty criteria and indicate our certainty in estimates
of effect. As only controlled before-and-after studies were
identified, they received a low-quality rating, but could be
rated up or down by limitations or strengths in any of 4
domains: risk of bias, inconsistency, indirectness, and
imprecision. Publication bias could not be rated owing to
the paucity of studies™
® The GRADE Working Group outlines appropriate wording
for recommendations depending on the rating of strength
and confidence in the evidence, as well as inclusion of
other areas to consider when formulating a final rating,
including harms, patient values and preferences, and
resource use. A strong recommendation with implications
for patients (phrased as “we recommend ...") implies that
all patients in the given situation would want the
recommended course of action, and only a slight
proportion would not. A weak recommendation (phrased
as "we suggest ...") implies that most patients would wish
to follow the recommendation, but some patients would
not. Clinicians must help patients make management
decisions consistent with values and preferences.
Implications for clinicians are similar such that a strong
recommendation implies all or most patients should
receive the intervention. A weak recommendation should
prompt a clinician to recognize that different choices will
be appropriate for individual patients

GRADE—Grading of Recommendations Assessment, Development and
Evaluation.

Box 2. Definitions of antihyperglycemic
medication deprescribing

Deprescribing can include stopping the medication, dose
reduction, or prescription substitution:
® Stopping can be done either via abrupt discontinuation or
a tapering regimen
® Dose reduction involves using a lower dose of
antihyperglycemic medication compared with baseline,
including gradual tapering regimens that require multiple
dose reduction steps
® Prescription substitution involves discontinuing the
antihyperglycemic medication causing harm or placing
the patient at higher risk, and replacing the medication
with an alternative antihyperglycemic agent with lower
associated risk

on study designs or outcomes. Owing to the limited
evidence identified for those older than 65 years of age
in this literature review, the population for the system-
atic review included adults 18 years of age and older to
ensure all deprescribing studies were identified. The sys-
tematic review search strategy was developed collabor-
atively with a librarian, and the protocol was registered
with PROSPERO. "

The systematic review focused on outcomes rele-
vant to patients, caregivers, and health care provid-
ers.!? Primary outcomes included rates of hypoglycemic
and hyperglycemic events, changes in hemoglobin A,
(HbA, ) level, and the proportion of patients experienc-
ing cardiovascular complications. Secondary outcomes
included outcomes associated with hypoglycemia or
hyperglycemia (eg, falls, emergency department visits,
hospitalizations, seizures), quality of life, patient satis-
faction measures, pill burden, and death.

Draft recommendations were formulated by the
guideline lead (B.F.) with assistance from the coordina-
tor (C.B.) and master’s student (W.T.). These recommen-
dations were synthesized from systematic review data
(effect estimates and certainty of evidence), literature on
patient values and preferences, resource implications
(costs of continued use of antihyperglycemic agents in
older persons and costs of deprescribing), and clinical
experience. Recommendations were refined after dis-
cussion with the GDT via teleconference and e-mail,
and voting on the final wording was conducted. The cut-
off for consensus on the final recommendation wording
was set at 80% agreement. Eight members of the GDT
agreed with the final recommendations.

In this section of the guideline, we summarize the evi-
dence reviews (systematic review of deprescribing studies,
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review of reviews of the harms of antihyperglycemic
agents, patient values and preferences, cost and
resource implications literature) that support the
GRADE-based recommendations. (Additional details
of the evidence review and references are available at
CFPlus.*) The decision-support algorithm developed for
this guideline is provided in Figure 1. The rationale for
the recommendations is summarized below and out-
lined briefly in Table 1.

Recommendations (Box 3) apply to people older than
65 years of age receiving at least 1 antihyperglycemic
medication to treat type 2 diabetes and who are at risk
of hypoglycemia (eg, owing to advancing age, overly
intense glycemic control, multiple comorbidities, drug
interactions, hypoglycemia history or lack of aware-
ness, impaired renal function, or taking a sulfonylurea
or insulin); who are at risk of other antihyperglycemic
adverse effects; or in whom benefit is uncertain owing
to frailty, dementia, or limited life expectancy. These rec-
ommendations do not apply to people who do not have
type 2 diabetes.

Our systematic review identified 2 controlled before-
and-after deprescribing studies.'? One study found that
an educational intervention delivered to pharmacists
decreased glyburide use (by stopping it or switching it
to a safer agent) without compromising glycemic con-
trol. The other study demonstrated that cessation of
antihyperglycemic agents in older nursing home resi-
dents did not result in clinically meaningful HbA _ level

Box 3. Recommendations

These recommendations apply to all elderly (> 65 y) adults
taking > 1 antihyperglycemic medications to treat type 2
diabetes and meeting > 1 of the following criteria:

e at risk of hypoglycemia (eg, owing to advancing age,
overly intense glycemic control, multiple comorbidities,
drug interactions, hypoglycemia history or lack of
awareness, impaired renal function, or taking a
sulfonylurea or insulin);

® at risk of other antihyperglycemic adverse effects; or

® in whom benefit is uncertain owing to frailty, dementia,
or limited life expectancy

We recommend the following:

® Deprescribing antihyperglycemic agents that are known
to contribute to hypoglycemia (strong recommendation,
very low-quality evidence)

® Deprescribing antihyperglycemic agents in patients
experiencing or at risk of adverse effects (good practice
recommendation)

® Individualizing glycemic targets to goals of care and time
to benefit according to the Canadian Diabetes Association
guidelines and other guidelines that specifically address
frailty, dementia, and the end of life (good practice
recommendation), and deprescribing accordingly (strong
recommendation, very low-quality evidence)

increases and that monitoring was beneficial to identify
hyperglycemia in a subset of residents. Hypoglycemia
risk was not reduced in either study. Both studies sug-
gest deprescribing antihyperglycemic agents is fea-
sible and likely safe, but the quality of evidence was
very low and the studies had limitations. (A summary
of systematic review findings is available at CFPlus.*)
Box 1 contains definitions of the strength and quality
of deprescribing trial evidence and Table 1 contains
evidence regarding recommendation considerations
across all decision domains (quality of evidence, bal-
ance of benefits and harms, patient values and prefer-
ences, and resource implications).

Given the recent relaxation of targets for those with
dementia, frailty, or limited life expectancy in most clini-
cal guidelines, the risks and costs of hypoglycemia and
other adverse effects, treatment burden, and lack of
evidence of harm from deprescribing, we rated the rec-
ommendation to deprescribe antihyperglycemic medi-
cations in individualized situations for patients meeting
these criteria as strong.

Consideration of harm includes hypoglycemia and
other side effects experienced with each class of antihy-
perglycemic medications. In older adults, hypoglycemia
might manifest as dizziness, weakness, delirium, or con-
fusion rather than diaphoresis, tremor, and palpitations,
as typically seen in younger individuals. Older adults,
particularly frail adults, are at higher risk of hypoglyce-
mia and its consequences (eg, impaired cognitive and
physical function, falls, fractures, motor vehicle accidents,
seizures, emergency department visits, hospitalization,
mortality). Insulin and long-acting sulfonylureas are most
commonly associated with hypoglycemia. (Ranges of fre-
quency ratios of harms are available at CFPlus.*)

Considering patient values and preferences, older
people tend to value lower treatment burden, indepen-
dence, and function over the potential risk reduction
gained from intensive therapy. Survey and interview
data suggest hypoglycemia is associated with a lower
quality of life in older persons. Heterogeneity in patient
preferences suggests treatment decisions must be indi-
vidualized. (The evidence reviews and related refer-
ences are available at CFPlus.*)

Diabetes medication expenditure for older people in
Canada was approximately $670 million in 2008. The
economic burden of hypoglycemia, particularly with sul-
fonylureas and insulin, is high, although difficult to quan-
tify; those with hypoglycemia have been shown to have
substantially higher health care costs. (The evidence
reviews and related references are available at CFPlus.*)

Clinical considerations

This guideline is a tool to be used together with con-
sideration of a patient’s personal and medical context
and care goals. As patients might be less accustomed to
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Table 1. Evidence to recommendations table: Does deprescribing (complete cessation of all antihyperglycemic agents,
reduction of 50% of insulin dose [in patients with a total insulin dose >20 units/d], cessation of glyburide, switching
from glyburide to another SU) antihyperglycemic medications compared with continuous antihyperglycemic medication
use result in benefit or harms in adults > 65 y (community dwelling and in long-term care)?

DECISION DOMAIN

SUMMARY OF REASON FOR DECISION

SUBDOMAINS INFLUENCING DECISION

QoE: Is there high- or
moderate-quality
evidence?

Yes OO No M

Balance of benefits
and harms: Is there
certainty that the
benefits of
deprescribing
outweigh the harms?
Yes M No O

Is there certainty that
the benefits of
continued use
outweigh the harms?
Yes [ No M

Values and
preferences: Is there
confidence in the
estimate of relative
importance of
outcomes and patient
preferences?

Yes [ No M

(See references 119-
122,124,127, 129,
and 132 in the
evidence reviews at
CFPlus*)

QoE: very low

® There were 2 controlled before-and-after studies at high
risk of bias and there were concerns about imprecision.
There was no difference in hypoglycemia between
deprescribing and control arms (RR=1.08, 95% Cl 0.78 to
1.50), no difference in HbA, level after stopping glyburide
vs continuing (MD=0.02% lower, 95% Cl -0.16% to
0.12%), and a non-significant increase in HbA,_level for
complete cessation of antihyperglycemic agents vs
continuation (MD=1.1% increase, 95% Cl -0.56% to
1.64%)

Our target population is individuals > 65 vy, specifically those
at high risk of hypoglycemia (eg, owing to overly intense
glycemic control, multiple comorbidities, drug interactions,
hypoglycemia history or lack of awareness), those at high risk
of other adverse effects (eg, owing to reduced renal
function), and those in whom benefit is uncertain owing to
frailty, dementia, or limited life expectancy. Our systematic
review demonstrated that deprescribing antihyperglycemic
agents does not result in clinically concerning increases in
blood glucose levels in nursing home patients and
community-dwelling elderly patients, although there is no
evidence that deprescribing reduces incidence of
hypoglycemia
® A review of harms suggests intensive blood glucose
control is associated with increased risk of severe
hypoglycemia (RR=2.18, 95% Cl 1.53 to 3.11) and
increased risk of adverse drug events (hospitalizations and
life-threatening events). Risk of hypoglycemia and its
consequences is known to be increased in older persons
® Intensive blood glucose control does not reduce risk of
all-cause or cardiac mortality; however, it can reduce
nonfatal Ml risk, and risk of microvascular complications
® Guidelines suggest less intensive blood glucose control in
frail patients and those with limited life expectancy

Patients view insulin therapy and frequent self-monitoring of
blood glucose as burdensome. Older patients with diabetes
tend to have goals focused on maintaining independence and
social function vs risk control or prevention of complications;
therefore, burden of care is more important than strict
adherence and intensive therapy. Hypoglycemia can
negatively affect QoL and function. Goals and preferences
surrounding intensity of treatment appear to be variable, and
patient goals, time to benefit, and complexity should be
discussed when developing treatment plans. Many patients
will prefer less intensive treatment, although some might
prefer more aggressive treatment

NA

Is the baseline risk for benefit of deprescribing similar across
subgroups? Yes M No OJ
* No evidence of a difference across subgroups
Is the baseline risk for harm from deprescribing similar
across subgroups? Yes M No OJ
Should there be separate recommendations for subgroups
based on risk levels for harm from deprescribing?
Yes OO No M
® Recommendations apply to adults >65 y who are
receiving > 1 antihyperglycemic medications to treat type
2 diabetes and who are at high risk of hypoglycemia (eg,
owing to age, overly intense glycemic control, multiple
comorbidities, drug interactions, hypoglycemia history or
lack of awareness, or impaired renal function) or other
adverse effects, or in whom benefit is uncertain owing
to frailty, dementia, or limited life expectancy
Is the baseline risk for benefit of continued use similar
across subgroups? Yes M No O
Is the baseline risk for harm from continued use similar
across subgroups? Yes M No OJ
® No evidence that harm differs based on subgroup
Should there be separate recommendations for subgroups
based on harms of continued use? Yes OO No M
® No evidence that harms or benefits differ based on
subgroup

Perspective taken: patient perspective—we have taken the
view that many older patients see intensive treatment as
burdensome and the consequences of intensive treatment
such as hypoglycemia negatively affect QoL. Older persons
tend to value independence, function, and QoL over risk
reduction and reduced mortality
Source of values and preferences: nonsystematic literature
review
Source of variability, if any: cannot estimate
Method for determining values satisfactory for this
recommendation? Yes M No O
All critical outcomes measured? Yes ¥ No O
® Further evidence would be helpful to fully elucidate
patient values and preferences but available evidence
was clear
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Resource implications:
Are the resources
worth the expected
net benefit?

Yes M No O

(See references 136
and 137 in the
evidence reviews at
CFPlus*)

Strength of main
recommendation:
strong

Patients experiencing hypoglycemia show increased annual
diabetes-related (and overall) health costs vs those without
hypoglycemia (MD=$5024, P<.0001). Decision tree analysis
suggests insulin and SUs might not be cost effective in older
persons owing to the risk of hypoglycemia and associated events

Feasibility: is this intervention generally available?
Yes M No I
® Deprescribing is available at all levels of care by various
health care providers
Opportunity cost: is this intervention and its effects worth
withdrawing or not allocating resources from other
interventions? Yes [0 No O
® Unclear—deprescribing aims to reduce downstream
health care and resource use; however, there is no
evidence of this currently. Deprescribing is unlikely to
necessitate allocating resources from other interventions
Is there a lot of variability in resource requirements across
settings? Yes O No &
® Deprescribing can be executed at all levels of care by
various health care providers

Our systematic review showed that deprescribing did not produce a clinically concerning increase in blood glucose levels (as
shown by HbA, outcomes), although the QoE was very low. Evidence suggests no benefit associated with intensive blood
glucose control in the elderly and potential for harm (increased risk of hypoglycemia). Older persons (specifically, frail elderly)

are at higher risk of hypoglycemia. Survey data and interviews suggest hypoglycemia is associated with lower QoL in older
persons. The elderly tend to value lower treatment burden, independence, and function above risk reduction from intensive
therapy. Patients with hypoglycemia produce increased diabetes-related health care costs vs those without hypoglycemia,
and insulin or SUs might not be cost effective in older persons owing to hypoglycemia

HbAk—hemogIobin An,
risk, SU—sulfonylurea.

dialogue about changing diabetes targets or reducing or
stopping their diabetes medications, heightened health
care provider awareness of potential concerns might
help foster improved patient uptake and outcomes. The
following questions were articulated by the GDT as
important to consider when making decisions about the
steps for deprescribing antihyperglycemic agents.

How should benefits and harms be weighed in deter-
mining need for continued use of antihyperglycemic
medications? Antihyperglycemic medications are pre-
scribed with an assumption of potential benefit, and
patients might have been taking them for many years
or have had them recently added when the question of
deprescribing arises.

Deprescribing decisions are made as a result of a
shift toward 1 or more medications potentially causing
more harm than benefit, or providing no benefit. Such a
shift in balance might occur in any older patient; those
at risk of falls, hypoglycemia, or other adverse effects;
those with cognitive impairment or dementia; the vul-
nerable (ie, pre-frail) or frail elderly; and those with a
limited lifespan (eg, <5 years) or who are terminally ill.

To assess benefit, we suggest that clinicians consider
the time frame for avoidance of complications (eg, ret-
inopathy, nephropathy, cardiovascular morbidity and
mortality) and symptomatic hyperglycemia control (eg,
avoidance of polydipsia, polyuria, dehydration, fatigue,
falls, renal insufficiency). The immediate concern is to
balance medication safety with avoidance of osmotic
diuresis. With regard to time to benefit for avoiding

MD—mean difference, Ml—myocardial infarction, NA—not applicable, QoE—quality of evidence, QoL—quality of life, RR—relative

diabetic complications, 5 to 10 years of treatment has
been shown to reduce risk or progression of microvascu-
lar disease and nonfatal myocardial infarction.®> A reduc-
tion in the composite end point of cardiovascular mortality,
nonfatal myocardial infarction and stroke, and heart fail-
ure hospitalization was shown after 3 years in patients
with established cardiovascular disease.'* Clinicians could
take into account the benefit the patient is likely to con-
tinue to accrue depending on the number of years invested
in treatment. Avoiding symptomatic hyperglycemia is an
important benefit for all older patients who are otherwise
healthy, frail, or have a limited lifespan. Hyperglycemic
symptoms can generally be avoided if fasting or prepran-
dial blood glucose levels are maintained below 12 mmol/L.
Further, there is no evidence to suggest that asymptomatic
hyperglycemia is harmful in frail patients or in those with a
limited lifespan.!4®

To assess harm, we suggest that clinicians carefully
consider potential adverse effects and the risks associ-
ated with hypoglycemia, which are compounded by frailty
and cognitive impairment or dementia. Additionally, the
burden of treatment and its effect on quality of life and
adherence must also be assessed and considered.

Considering factors affecting benefit and harm and
aligning the patient’s goals with treatment intensity is
essential and will guide potential deprescribing. Once
it has been determined that the potential for harm from
antihyperglycemic agents outweighs the potential for
benefit, consideration might be given to deprescribing in
a manner that is consistent with the patient’s values and
care goals. While this can be difficult in a highly morbid
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population, frameworks such as the Minimally Disruptive
Medicine care model have been proposed to address
complex patients’ overall health goals. In these models,
the focus is placed on achieving the patient’s goals for life
and health, with the smallest treatment burden possible.!?

How should the benefits and harms be weighed in
the frail elderly? Frail older adults, those with demen-
tia, and those at the end of life deserve special mention
given their precarious benefit-risk balance. Specifically,
Mallery et al developed guidelines for severely frail indi-
viduals (ie, those with Clinical Frailty Scale [CFS] scores >7
and who require assistance performing basic activities
of daily living, such as bathing or dressing).'® The guide-
lines highlight 4 important considerations: current dia-
betes studies have not included frail individuals; the time
to benefit is not relevant for those who are frail; micro-
vascular outcomes are inconsequential with frailty; and
achieving tight glycemic control is of uncertain benefit. To
illustrate, consider that the 4-year survival probability is
approximately 45% for individuals with CFS scores of 6 to
7 (ie, moderately to severely frail).?° Further, a median sur-
vival time of 23 months was noted in frail older patients
with diabetes, while a mean life expectancy of 3.4 years
was noted in non-frail people.?'?? In the context of frailty
or limited lifespan, diabetes is well suited for deprescribing.

What are appropriate HbA, and blood glucose tar-
gets for those who are frail, have cognitive impairment
or dementia, or have a limited life expectancy? The
Canadian Diabetes Association guidelines adopted
an individualized approach to targeting HbA _ level in
older people.?*?* (Targets from various diabetes guide-
lines are available at CFPlus.*) Opinions differ among
national and international guidelines with regard to
appropriate glycemic targets, even in frail individu-
als, those with dementia, or those at the end of life.
(Glycemic targets by patient frailty status are available
at CFPlus.*) To avoid symptoms, blood glucose targets
of 5 to 12 mmol/L (fasting and preprandial) are consid-
ered acceptable, corresponding to an HbA _ level below
8.5%.24%0 Some guidelines recommend lower limits for
HbA | levels. In end-of-life care, blood glucose levels
between 9 and 15 mmol/L are considered appropriate.
Guideline development team members agreed that for
some patients, targeting blood glucose control primar-
ily to minimize risk of dehydration and impaired wound
healing is important but that such decisions need to be
made on an individual basis, taking the patient’s full
medical context into account. Additional information
about HbA _ and blood glucose targets is described in
the section summarizing other guidelines. Tools that
help estimate life expectancy are available, but do not
provide exact time-to-death values, and to our knowl-
edge have not been used to guide diabetes treatment.

How should patients and families be engaged? When
patients and families understand the rationale for depre-
scribing, expected benefits, and the planned deprescrib-
ing process, they are more likely to feel confident about
deprescribing.®' Clinicians should therefore consider dis-
cussing the following with patients and families: the ben-
efit of tight blood glucose control might take several years
to manifest; the risk of severe hypoglycemia increases
with age and frailty; hypoglycemia might lead to adverse
effects such as falls and fractures; many countries around
the world agree on less aggressive treatment of diabetes
in some older persons (eg, frail persons); deprescribing
involves gradually reducing doses, discontinuing medica-
tions, or switching to safer alternatives; and patients and
families are involved in choosing goals and how to taper
and monitor the effects of changes (such as symptoms to
watch for and follow-up frequency).

What deprescribing should happen? Deprescribing
can involve dose reduction, switching to a safer medica-
tion, or stopping a medication altogether.

If a patient is experiencing or is at high risk of hypo-
glycemia, 4 approaches must be considered:

¢ Is the patient taking medications known to cause
hypoglycemia? Reduce or stop medications that are
known to cause hypoglycemia (eg, insulin, sulfonyl-
ureas, and less commonly, meglitinides). (A list of
antihyperglycemic agents and their effects is available
at CFPlus.*) With regard to insulin, reducing the dose
(particularly of prandial insulin) might minimize hypo-
glycemia risk, or using insulin detemir or glargine
instead of isophane or mixed insulin might reduce risk
of nocturnal hypoglycemia.*>3* Within the sulfonylurea
class, switching glyburide to short- or long-acting gli-
clazide might reduce, but not eliminate, the risk of
hypoglycemia®-#; options other than a sulfonylurea
should be considered.

e Could a drug interaction be increasing the hypogly-
cemic effect of antihyperglycemic medications? If so,
consider reducing the dose or stopping the offending
interacting drug, or reducing the dose of antihypergly-
cemic medications. (A list of drug interactions and a
list of drugs that might be associated with hypoglyce-
mia are available at CFPlus.*)

e Has a medication that causes hyperglycemia recently
been stopped? If so, doses of antihyperglycemic agents
might need to be reduced. (A list of drugs that might be
associated with hyperglycemia is available at CFPlus.*)

¢ Is renal impairment a consideration? As the clearance
of certain medications and metabolism of insulin is
impaired with renal impairment, doses of such medi-
cations should be reduced as appropriate.*

If a patient has or develops signs or symptoms related
to antihyperglycemic medications (eg, diarrhea with met-
formin, heart failure worsening with thiazolidinediones),
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the dose could be lowered or stopped, and if needed, the
medication could be replaced.

How should tapering be approached? A deprescrib-
ing plan should be developed with the patient and fam-
ily. The plan might include goal blood glucose and HbA,
levels, and thresholds for returning to a previous dose
or restarting a drug, or maintaining a dose or drug. Our
systematic review did not identify trials that provided
optimal tapering approaches. Antihyperglycemic medi-
cations might be discontinued without dose reduction
if the HbA _ level is below target or the risk of hypogly-
cemia is high. If clinicians or patients feel more comfort-
able reducing doses gradually, then a tapering approach
might be used, with changes every 1 to 4 weeks to the
minimum dose available before final discontinuation. A
plan that is often convenient is for the patient to gradu-
ally deplete the current medication supply. Medication
doses might be increased or medication restarted at
any time if blood glucose levels persist above 12 to
15 mmol/L or if hyperglycemia is symptomatic.

What monitoring is necessary and how frequently
should it be done? Effects of medication changes on
blood glucose levels are typically seen within a few days
of dose changes of insulin and most antihyperglycemic
agents (although effects of changes in thiazolidinedi-
ones might take up to 12 weeks). Blood glucose might
be monitored more frequently for the first 1 to 2 weeks
following dose reduction or stopping. The frequency of
monitoring will depend on patient-specific factors such
as concomitant medications and hypoglycemia or hyper-
glycemia risk (eg, patients using insulin might require
more frequent testing than those not using insulin).

Patients and families should be educated regarding
signs and symptoms of hyperglycemia and asked to
report them if they occur.

Changes in HbA,_ level might not be seen for sev-
eral months. Hemoglobin A, measurements might be
misleading in conditions such as iron, vitamin B12, and
folate deficiency anemias,*' and might be falsely low in
patients with renal failure.

Once a patient’s blood glucose level is stable and hypo-
glycemia is no longer a risk or is substantially diminished,
the frequency of blood glucose testing can be reduced
or stopped in accordance with the Canadian Agency for
Drugs and Technology in Health recommendations, which
recommend that regular blood glucose testing is not rou-
tinely required with oral antihyperglycemic agents except
in circumstances of dose changes or concurrent illness.#

What should be done if hyperglycemia occurs? 1f hyper-
glycemic symptoms develop after medications are tapered
or discontinued, a medication with the lowest risk of
hypoglycemia (eg, metformin) might be restarted at the

lowest possible dose. If glucose levels above the indi-
vidualized target persist, but do not result in symptoms,
consideration should be given to re-evaluating goals and
targets with the patient and family to guide further dosage
decisions. For example, if the patient is frail and asymp-
tomatic, it has been suggested that plasma glucose levels
between 9 and 15 mmol/L are acceptable.?

When should an endocrinologist be consulted?
Consider consulting an endocrinologist when targets
cannot be achieved (the patient continues to have hypo-
glycemia or hyperglycemia despite medication or dose
changes), when patients are receiving dialysis, or when
changing doses of glucocorticoids.

When should a diabetes educator be engaged?
Consider referral to a diabetes educator for patients
taking insulin who require instruction about avoiding,
recognizing, and treating hypoglycemia, or for patients
who might require closer supervision during deprescrib-
ing than can be carried out by the prescriber.

Clinical and stakeholder review

External clinical review of the guideline was conducted
by 3 pharmacists, a geriatrician, a family physician,
and an endocrinologist using the AGREE II (Appraisal
of Guidelines for Research and Evaluation II) Global
Rating Scale tool.** Relevant stakeholder organizations
(ie, for diabetes care providers, family physicians, phar-
macists, and nurse practitioners) were invited to review
and endorse the guidelines. Modifications were made
to the original guideline draft to address reviewer com-
ments. This evidence-based clinical practice guideline
for deprescribing antihyperglycemic agents has been
endorsed by the Canadian Nurses Association and the
College of Family Physicians of Canada.

How this deprescribing guideline relates
to other clinical practice guidelines for
antihyperglycemic agents
Various international diabetes management guidelines
advocate individualized determination of glycemic tar-
gets and provide recommendations for the general
geriatric population and those with dementia, limited
life expectancy, or various degrees of frailty.!823-25294445
Guidelines generally advise avoiding hypoglycemia alto-
gether and avoiding an HbA . level below 6.5%,'*4 and
stress the importance of assessing functional status and
frailty to determine individualized targets. Other than
considering ages older than 60 years or 65 years, treat-
ment targets are not aligned with chronologic age.
Diabetes management guidelines generally consider
blood glucose targets of 5 to 12 mmol/L (fasting and
preprandial) as acceptable in moderately to severely
frail people.?*** However, the guidelines differ in how
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frailty is defined, and on the range of glucose and HbA
targets. Such variation makes it challenging to clearly
and consistently identify appropriate glucose and HbA
targets in these populations. In contrast to most other
guidelines that recommend less stringent targets for
the frail in the range of HbA _levels below 8% or below
8.5%, the Diabetes Care Program of Nova Scotia recom-
mends avoiding stringent targets altogether and discon-
tinuing drugs that result in blood glucose levels less than
7.0 mmol/L or HbA _ levels below 8% in the severely
frail.'®* Blood glucose targets below 20 mmol/L (as long
as the patient is asymptomatic) and HbA _ levels below
12% are advocated in severely frail individuals.

A position statement from the American Diabetes
Association comprehensively outlines approaches to
managing diabetes in long-term care, including the
importance of avoiding hypoglycemia; it reiterates an
HbA _ target below 8.5% as appropriate for frail individu-
als and suggests that there is no role for HbA . measure-
ment in patients at the end of life.4

Collectively, these management guidelines provide
guidance for less stringent, individualized targets and
appropriate medication prescribing for older people.
However, none addresses evidence for the central
issue of deprescribing antihyperglycemic agents as a
method of lowering the risk of hypoglycemia in older
people, and no evidence-based guidelines for antihy-
perglycemic deprescribing were identified in our review
of the literature.

An antihyperglycemic deprescribing guideline works
in conjunction with current management guidelines
because it offers clinicians recommendations and clin-
ical considerations to help them deprescribe antihy-
perglycemic medications when potential harm might
outweigh continued benefit in older people.

Gaps in knowledge
Further research is necessary to assess the potential ben-
efit of antihyperglycemic treatment in older people, those
with dementia, those who are frail, and those at the end
of life. In particular, our knowledge of acutely or chroni-
cally high glycemic levels that could cause harm, and over
what period of time, in these populations is limited. The
short- and medium-term consequences of high blood glu-
cose levels on outcomes important to patients (eg, cogni-
tion, infections) are largely unknown and warrant further
investigation to help identify evidence-informed treatment
targets.?” Investigations of treatment burden and quality of
life for patients and caregivers are important, as are stud-
ies in different settings such as assisted-living and long-
term care facilities. Studies with clear and appropriate
frailty assessments would be helpful, particularly as there
is no guidance for those with CFS scores between 4 and 5.
Little deprescribing research for antihyperglyce-
mic agents has been completed. Only 2 controlled

before-and-after studies were eligible for our system-
atic review and neither study addressed outcomes
important to patients, such as falls, emergency depart-
ment visits, hospitalizations, pill burden, quality of life,
and patient satisfaction. Appropriately designed stud-
ies are needed that evaluate deprescribing in relevant
populations (eg, those with different degrees of frailty,
those in long-term care), measure outcomes impor-
tant to patients, and evaluate patient preferences and
values with regard to diabetes treatment and depre-
scribing. The optimal approach to deprescribing antihy-
perglycemic agents has not been evaluated, and details
regarding monitoring and follow-up have not been
hitherto well described. Deprescribing trials must be
powered to detect clinically important differences on
reducing hypoglycemia events and effects.

Pharmacoeconomic studies to illustrate the effect
of various approaches to diabetes treatment and for
management of adverse effects in these populations are
needed to further guide recommendations.

Finally, research is necessary to investigate optimal
methods of delivering this proposed intervention, and a
dialogue needs to be opened between clinicians and policy
makers to educate them on how and why treatment para-
digms are changing in this aging population, especially in
the regulated environment of long-term care settings.

Next steps

The GDT will provide routine guideline updates as new
evidence emerges that might change recommendations.
Prospective evaluation of the effect of adoption of this
and other deprescribing guidelines will be part of our
research strategy.

Conclusion

While treatment of diabetes has long-term benefit for
younger adults and the young-old, older people at risk
of hypoglycemia or falls, or those with frailty, dementia,
or limited life expectancy might experience more harm
than benefit. A systematic review identified 2 studies that
demonstrated antihyperglycemic agents (ie, glyburide
and insulin) might be safely deprescribed (eg, stopped or
substituted with a different sulfonylurea) in these pop-
ulations. This guideline is aimed at helping clinicians
make decisions with older patients and their caregivers
about individualizing glycemic targets and determining
when and how to deprescribe antihyperglycemic medi-
cations to minimize the potential for harm.
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