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Irrespective of the definition and diagnostic criteria used, the term prediabetes denotes a state of dys-
metabolism with a high risk of progression to diabetes mellitus. Although diabetes-related complications
may already be evident among individuals with prediabetes, interventions at this stage primarily aim to
hinder the development of overt hyperglycemia rather than to prevent complications. Current recom-
mendations for prediabetes testing are common across all adult age categories. Recent evidence arising
from the prospective investigation of the natural course of prediabetes among elderly individuals pose
questions regarding the benefits of meticulous prediabetes screening in this age group. In view of this
and due to the lack of sufficient data to concretely support a positive impact of further preventive
strategies among older individuals, screening recommendations should be reevaluated to target selected
elderly individuals who are most likely to benefit in terms of quality of life and prognosis. Further
therapeutic measures should be tailored to the inherent features of this frail age group, in order to exert a
meaningful effect on overall health status.
© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Prediabetes is a term used to describe a state of metabolic dys-
regulation, which is distinguished by glucose levels above normal
but lower than those diagnostic for diabetes mellitus (Table 1).

The latest estimates of the global prevalence of diabetesmellitus
are in the range of 9.3% [1], while 1 out of 3 adults may fulfill the
diagnostic criteria for prediabetes, although the latter is highly
dependent on the used definition [2]. However, irrespective of defi-
nition, prediabetic states share a high probability of progression to
type 2 diabetes mellitus (T2DM) [3]. Typical diabetes complications
associated with chronic hyperglycemia, such as neuropathy, reti-
nopathy, nephropathy and coronary artery disease may already
be evident among patients with prediabetes [4e6]. Although there
are ongoing randomized trials to address the issue of prevention of
complications through antihyperglycemic therapy at this stage [7],
the principal strategies in prediabetic populations aim towards the
prevention of progression to T2DM through lifestyle modification
and, to a lesser extent, drug therapy [8]. A diagnosis of prediabetes
most often emerges during screening for T2DM, which is recom-
mended for individuals with high-risk features, namely overweight
or obesity plus one or more defined risk factors for dysglycemia
(Table 1). Even though diabetes and prediabetes become more
prevalent with older age and demographic aging is a prominent
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cause for the racing diabetes pandemic [9], current recommenda-
tions do not consider advanced age (or any particular adult age
for that matter) as a compelling risk factor regarding DM screening.
Furthermore, elderly individuals are often grossly underrepre-
sented in clinical trials for diabetes therapy [10] or prevention
[11]. As a result, many issues regarding prediabetes detection, man-
agement and prevention of DM are yet to be conclusively
addressed.

In a recent publication in JAMA Internal Medicine [12], Rooney
et al. followed up 3,412 elderly participants (mean age at recruit-
ment 75.2 years, range 71e90 years, 60% female and 17% Black)
without DM who participated in the ongoing Atherosclerosis Risk
in Communities (ARIC) study. Participants were screened for the
presence of prediabetes through fasting plasma glucose (FPG) and
glycated hemoglobin (HbA1c)measurements using the criteria pro-
posed by the American Diabetes Association (ADA), although the
more stringent existing diagnostic cutoffs by the World Health Or-
ganization (WHO) and International Expert Committee (IEC) were
used in secondary analyses. The development of T2DMwas the pri-
mary outcome of the study, which was assessed after a median
follow-up of 5.0 years (range 0.1e6.5 years).

At baseline, 59% of participants had impaired glucose tolerance
and 44% presented HbA1c levels in the prediabetic range according
to the ADA criteria, with 73% fulfilling either and 29% both
prediabetes-defining conditions. With the use of the stricter
WHO and IEC definitions, the prevalence of prediabetes was sub-
stantially lower (23 and 15%, respectively).

The probability of progression to diabetes was substantially
higher among those with prediabetes in comparison to those
with normoglycemia at baseline but was nevertheless relatively
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Τable 1
(A): Commonly used diagnostic criteria for prediabetes (including the equivalent diagnoses by theWorld Health Organization (WHO) and International Expert Committee (IEC)
and diabetes mellitus based on glycemic cutoffs. (B) Criteria for diabetes/prediabetes screening in asymptomatic adults.

A. Diagnostic criteriaa for prediabetes and diabetes mellitus

ADA [15] WHO [22] IEC [23]

Laboratory variables Prediabetes DM intermediate hyperglycemia High risk for progression to DM
Fasting plasma glucoseb 100e125 mg/dL (5.6e6.9 mmol/L) �126 mg/dL (7.0 mmol/L) 110e125 mg/dl (6.1e6.9 mmol/L)
2h-PG (during oGTT)c 140e199 mg/dL (7.8e11.0mmol/L) �200 mg/dL (�11.1 mmol/L)
Random PG and symptoms

of hyperglycemiad
�200 mg/dL (�11.1 mmol/L)

HbA1ce 5.7e6.4% (39e47mmol/mol) �6.5% (�48mmol/mol) 6.0e6.4% (42e47 mmol/mol)

B. Criteria for diabetes/prediabetes screening in asymptomatic adults

� BMI �25 kg/m2 or �23 kg/m2 in Asian Americans plus one or more of the following risk factors
� High-risk race/ethnicity (e.g., African American, Latino, Native American, Asian American, Pacific
Islander)
� History of CVD
� First-degree relative with diabetes
� Hypertension
� Women witha polycystic ovary syndrome
� HDL cholesterolblevels35 mg/dL (0.90 mmol/L) and/or triglyceride levels >250 mg/dL (2.82 mmol/L)
� Physical inactivity
� Other clinical conditions associated with insulin resistance (e.g., severe obesity, acanthosis nigricans)
� HIV

a In the absence of unequivocal hyperglycemia, these criteria should be confirmed by repeat testing.
b Fasting is defined as no caloric intake for at least 8 hours.
c oGTT should be performed based on WHO guidelines with a glucose load containing the equivalent of 75g of anhydrous glucose dissolved in water.
d Random is defined as any time of day without regard to time since previous meal. The classic symptoms of hyperglycemia include polydipsia, polyuria and unexplained

weight loss.
e Determination should be performed in a laboratory that is NGSP certified and standardized to the DCCT assay. Point-of-care assays should not be employed for diagnosis.
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low (<12% regardless of the definition used), and in any case lower
than the rate of regression to normoglycemia (44 and 13% for FPG-
and HbA1c-defined prediabetes, respectively) or the risk of death
(16 and 19%, respectively). Furthermore, the presence of prediabe-
tes had no effect on mortality during the course of follow-up.

The results of the study may present a series of important impli-
cations in clinical practice. The first consideration would focus on
the prognosis and natural history of prediabetes in this age group.
There was a surprisingly high prevalence of prediabetes when
either one of the ADA-proposed FPG or HbA1c criteria were fulfilled
(73%), which was in stark contrast with the frequent regression to
normoglycemia and the low rates of progression to diabetes melli-
tus. Since prediabetes regression was substantially more possible
when it was based on FPG values, a reasonable assumption would
attribute a part of initial diagnosis or follow-up reclassification to
the low reproducibility of FPG, as the authors have accordingly dis-
cussed. It should be additionally taken into account that even
though HbA1c exhibits a better degree of reproducibility between
repeat measurements, a variety of hematological and other condi-
tions that may contribute to the non-glycemic variability of
HbA1c (and hence, compromises its usefulness as an indicator of
glycemia and a screening test for prediabetes and diabetes) are
inherently more prevalent among the elderly [13]. Repeated or
combined measurements similarly to the recommended practice
for DM diagnosis could aid to reduce false classifications, although
the clinical yield and cost-effectiveness of such a strategy for pre-
diabetes is unclear.

Second, setting a diagnosis of prediabetes currently serves to
identify individuals at high-risk for progression to T2DM, so that
adequate measures to prevent this outcome may come into action.
Lifestyle modifications, namely weight loss and increase of physical
activity, are the mainstay of preventive measures while metformin
consists a reasonable alternative under given circumstances [14].
Although the efficacy of such preventive strategies in prediabetes
2

has primarily been demonstrated among individuals with impaired
glucose tolerance [15], and measurements of 2-h glucose were not
available to be used for prediabetes diagnosis in the study by Roo-
ney et al., the same recommendations apply irrespectively of the
criterion used for prediabetes diagnosis. With respect to the popu-
lation of interest, metformin use for the prevention of progression
to DM is mainly encouraged among younger age groups (<60 years)
[14]. Additionally, even though a loss of a certain minimumweight
excess is recommended for all individuals with prediabetes and has
a particular meaning among individuals with excess bodyweight, it
should be considered that intentional or unintentional weight loss
among elderly is associated with bone demineralization and
increased fracture risk [16,17], which undoubtedly constitutes a
major prognosis determinant in this population.

Furthermore, the probability of developing chronic diabetes
complications is at least partially driven by the severity and dura-
tion of exposure to hyperglycemia, and conversely, the risk of
treatment-related complications becomes higher with advancing
age. Hence, it is not surprising that somewhat looser glycemic tar-
gets are recommended for elderly individuals with T2DM by most
societies [18,19]. Although these targets may not be directly gener-
alizable to untreated populations, they may be significant when
implementing strategies for prediabetes screening and T2DM pre-
vention. The same logic would apply when solid indications for
antihyperglycemic therapy already in the state of prediabetes arise
in the future for prevention of complications, on the basis of the re-
sults of ongoing clinical trials [7]. With respect to an expected
shorter duration of exposure to hyperglycemia among individuals
diagnosed in advanced age, a practice of routine medical therapy
among elderly prediabetic individuals for prevention of “predia-
betic” complications or progression to DM would seem, at the
very best, questionable.

In summary, to ensure the cost-effectiveness and the “do good
or do no harm” of health services regarding prediabetes and
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Τ2DM, the practice of extensive DM screening among the elderly
should be avoided, since the impact of this diagnosis and the
optimal plan and risk/benefit balance of further management re-
mains unclear. At best, primary care physicians should adhere to
current screening recommendations inwhich age is not considered
when assessing the risk of DM development. Particularly in this age
group, this should be carried out under consideration of the afore-
mentioned limitations of diagnostic tools. A preference for the use
of the most stringent glycemic available cutoffs could theoretically
aid to improve the yield of prediabetes detection among the elderly,
although data to support this are presently lacking. Most impor-
tantly, screening should occur strictly after the physician has
weighted that any preventive or therapeutic interventions that
may arise based on screening results are likely to decisively affect
patient prognosis and quality of life. Finally, regarding identified
cases of prediabetes in this age group, further preventive strategies
should focus on improving the overall health status, prognosis and
quality of life of patients rather than explicitly target prevention of
progression to T2DM. Τοwards that end, any medical therapy tar-
geted for T2DM prevention would seem futile and is formally not
recommended. Finally, regarding lifestyle interventions, measures
to improve physical fitness and preserve muscle mass (for example,
supervised aerobic or resistance training) could exert multifaceted
beneficial health effects included but not limited to glucose meta-
bolism [20,21] among older individuals, and should probably be
preferred over weight-loss oriented approaches.
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