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EFFECT OF DIFFERENT DIABETES MELLITUS
TREATMENTS ON FUNCTIONAL DECLINE AND
DEATH IN ELDERLY ADULTS WITH DIABETES
MELLITUS

To the Editor: There is no agreement on the optimal tar-
get of glycosylated hemoglobin (HbA1c) in elderly adults
with diabetes mellitus, so the recent study by Yau and
colleagues is important, because it evaluated the effect of
glycemic control on functional decline and death in an
elderly population with diabetes mellitus.1 The results of
the study have shown that the current American Geriat-
rics Society (AGS) 2 HbA1c target of 8.0% or less might
be lower than necessary to obtain better functional out-
comes and to delay death. So the authors have suggested
updating the current AGS recommendations, considering
that a HbA1c between 8.0% and 8.9% was associated
with better function.1 Nevertheless, the recent consensus
of the International Association of Gerontology and Geri-
atrics, the European Diabetes Working Party for Older
People, and the International Task Force of Experts in
Diabetes has recommended an HbA1c target between
7.0% and 7.5%.3

It is surprising that better functional outcomes were
observed in elderly persons with worse glycemic control1 if
one considers that other studies have shown that hypergly-
cemia per se is associated with disability in older people.4,5

To explain the results of the study by Yau and colleagues,1

it is important to remember that not only hyperglycemia
per se,4,5 but also insulin resistance,6,7 hypoglycemia,8 and
glycemic variability9 are strongly involved in disability of
older individuals with diabetes mellitus and that those
parameters were not taken into account in the study. If
insulin resistance, hypoglycemia, and glycemic variability
are not adequately contrasted, the positive effects of better
glycemic control on functional outcomes can be attenuated
or canceled. With this in mind, it is possible that the
results of the study by Yau and colleagues may be due at
least partially to the type of medications used in that popu-
lation, although the study refers to the period between
2002 and 2008, and innovative treatments for diabetes
mellitus were less available. Half (51%) of the participants
in the study took sulfonylureas, and it was not reported
what type of insulin was used; in particular, it is unclear
whether regular and neutral protamine Hagedorn insulin
were used. Sulfonylureas and “old” insulins can be associ-
ated with greater incidence of hypoglycemia, especially in
individuals with good glycemic control and can increase
insulin resistance and glycemic variability. To obtain tigh-
ter control, it is important to avoid or greatly reduce the
risk of hypoglycemia; therefore sulfonylureas and some
insulins should be avoided, whereas other drugs at very
low risk of hypoglycemia, such as metformin, pioglitazone,
dipeptidyl peptidase 4 (DPP-4) inhibitors, glucagonlike

peptide 1 agonists, and insulin analogs are preferred. Met-
formin should be first-line therapy in individuals without
contraindications, because it can improve insulin resistance
and does not cause hypoglycemia. Metformin might also
improving functional impairment.7 In the study by Yau
and colleagues,2 the positive effects of metformin on the
outcomes may not be evident, because all of the individu-
als treated with oral agents (sulfonylurea and metformin)
were grouped together in the same group. Pioglitazone has
some of the same features as metformin and could be used
as a safe second-line therapy in selected elderly adults with
diabetes mellitus not at high risk of heart failure, bone
loss, or bladder cancer or with osteoporosis.3 DPP-4 inhib-
itors and glucagon-like peptide 1 agonists can be consid-
ered as second-line therapy in frail and debilitated elderly
adults;10 they have an excellent tolerability profile, are safe
(low risk of hypoglycemic events based on their synergic
action on glucose-dependent insulin secretion and glucose-
dependent glucagon suppression), and have composite met-
abolic efficacy, leading to better peripheral glucose homeo-
stasis and beta cell function preservation and lowering
body weight.10

Therefore, tight control can be reached in most elderly
adults with diabetes mellitus if newer antidiabetic drugs
are used, and this can improve functional outcomes and
delay death. This seems to indicate that it is necessary to
obtain data from populations treated with newer treat-
ments for diabetes mellitus before modifying guidelines or
recommendations on HbA1c targets in elderly adults with
diabetes mellitus.
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RESPONSE LETTER TO GAZZARUSO AND
COLLEAGUES

To the Editor: We would like to thank Gazzaruso and
colleagues for their thought-provoking letter, which sug-
gests that our conclusion (HbA1c target of 8.0% may be
lower than necessary for maintaining function in nursing
home – eligible elderly adults) may be premature for two
reasons.1 First, they note that our study results run coun-
ter to previous studies in which hyperglycemia was associ-
ated with disability. However, both of the cited studies
were cross-sectional, raising the possibility that the
observed association was due to reverse causation. Specifi-
cally, providers may have appropriately decreased the
intensity of glycemic treatments for disabled individuals,
because these individuals are often older and have a
greater burden of comorbidities, putting them at higher
risk for hypoglycemia.2,3 Thus, we believe that our
longitudinal study is an important advance from previous
studies.

Second, Gazzaruso and colleagues note that our stud-
ies occurred before the widespread use of dipeptidyl pepti-
dase 4 (DPP-4) inhibitors and glucagon-like peptide 1
(GLP-1) agonists. Newer agents hold the promise of
tighter glycemic control in older adults with less hypogly-
cemia, but there are currently few data to suggest that
these newer medications lead to better outcomes such as
less functional decline. Because these newer medications

cost many times more than older medications and long-
term safety is unknown, we believe that older medications
should be tried first in the vast majority of older adults
with diabetes mellitus.

For healthier elderly adults with a long life expectancy,
we agree with Gazzaruso that a reasonable HbA1c target
would be 7.0–7.5%, as the International Association of
Gerontology and Geriatrics (IAGG) recommends,4 but our
study and conclusions focused on elderly adults eligible for
nursing home admission for whom consensus statements
recommend less-stringent glycemic targets. The IAGG panel
states that “in cases of functional dependence, care home
residence…and other high dependency states, [HbA1c tar-
get] may need to be adjusted to reduce the risk of hypogly-
cemia and enhance patient safety.”4 Furthermore, a recent
American Diabetes Association and European Association
for the Study of Diabetes consensus statement recom-
mended that “less stringent goals—e.g. 7.5–8.0% or even
slightly higher—are appropriate for patients with…a lim-
ited life expectancy [or] extensive comorbid conditions.”5

Thus, for elderly adults with functional limitations and lim-
ited life expectancy, expert consensus statements appear to
support our conclusion that an HbA1c target of 8.0% may
be lower than necessary to maintain function.
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