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Editor’s Note

Diabetes in the Elderly: A Silent Global Tsunami

At the World Diabetes Congress, hosted by the Canadian Dia-
betes Association and held last December in Vancouver, British
Columbia, the International Diabetes Federation (IDF) released the
seventh edition of the IDF Diabetes Atlas (1). The IDF Diabetes Atlas
has provided detailed information on the status of diabetes since
2000, and the latest edition shows how it is impacting every country,
every age group and every economic level across the world. It is
unfortunate that each edition of the IDF Diabetes Atlas has shown
an unrelenting increase in the number of people living with dia-
betes despite better awareness and new developments in the treat-
ment of both type 1 and type 2 diabetes and in the prevention of
type 2 diabetes. Currently, 415 million adults are estimated to have
diabetes in 2015, and 318 million adults have impaired glucose tol-
erance. This translates into a global diabetes prevalence of 8.8%, or
roughly 1 in 11 adults have diabetes, and 1 of 2 adults is undiag-
nosed as having diabetes. There is little gender difference in the
number of people with diabetes, but slightly more men than women
are affected. It is important to note that 1 in 15 adults is esti-
mated to have impaired glucose tolerance, and 1 in 7 births is
affected by gestational diabetes. Both of these conditions are asso-
ciated with increased risk for developing type 2 diabetes in later
life. Every 6 seconds a person dies as the result of diabetes, which
accounts for 5 million deaths in 2015, compared with 1.5 million
deaths each from HIV/AIDS and tuberculosis. By 2040, 642 million
people worldwide will have diabetes, and about a third of them
(200 million) fall into the age group of 65 to 79 years. China, India
and the United States will witness the largest increase in the number
of adults with diabetes, from 208 million adults in 2015 to
309 million adults by 2040. Although type 1 diabetes is less common,
its prevalence is also increasing by about 3% every year. For the first
time, the number of children with type 1 diabetes exceeded half a
million in 2015. The economic burden of diabetes is enormous; it
accounted for 12% of global health expenditures in 2015. Diabetes-
related health expenditures in Canada were estimated to be about
17 billion US dollars in 2015 and would rise to $22 billion by 2040.

The IDF has issued an alarming alert: diabetes is one of the largest
global health emergencies of the 21st century! During the 2015 G7
Summit, the IDF launched a call to action for all G7 nations to
develop and implement cost-effective policies to improve the health
outcomes for people with diabetes and to prevent new cases. The
IDF also issued a call for action to halt the rise in diabetes globally
by improving the diagnosis and management of all types of dia-
betes and by implementing public health education to encourage
health-behaviour changes that will prevent type 2 diabetes.

Among people with diabetes, adults aged 65 years or older are
increasing even more rapidly, and the number is predicted to reach
more than 200 million by 2040. In the United States, more than 25%

of the population 65 years or older have diabetes. Older adults with
diabetes are at risk for developing a spectrum of macrovascular and
microvascular complications similar to those of younger people with
diabetes. Healthy elderly people with diabetes should be treated
to achieve the same glycemic, blood pressure and lipid targets as
those of younger people with diabetes (2). However, older adults
with diabetes are at higher risk for polypharmacy, functional dis-
abilities and common geriatric syndromes that include cognitive
impairment, depression, urinary incontinence, falls and persis-
tent pain (3). Diabetes in older adults is also linked to higher mor-
tality, reduced functional status and increased risk for
institutionalization (3). Indeed, the overall prevalence of type 2 dia-
betes in nursing home residents increased to between 16% and 23%
from 1995 to 2004 (4). Older adults with diabetes are a heteroge-
neous group that includes persons residing independently in com-
munities, in assisted-care facilities or in nursing homes. They can
be fit and healthy or frail and with many comorbidities and func-
tional disabilities. Hence, management of diabetes in older adults
take into account these variables and should be individualized. The
overall goals of diabetes management in older adults are similar to
those in younger adults and include management of both hyper-
glycemia and risk factors, but metabolism in the elderly is dis-
tinctly different, and the approach to therapy needs to be tailored
accordingly. In frail older patients with diabetes, especially those
with cognitive impairment, avoidance of hypoglycemia, hypoten-
sion and drug interactions due to polypharmacy are of much greater
concern than in younger patients with diabetes. It is timely that
several original research articles and reviews in this issue of the
Canadian Journal of Diabetes are focused on diabetes management
in older adults. Diabetes is associated with increased risk for cog-
nitive decline and dementia. Many older patients with dementia
remain undiagnosed, particularly in the early stages. Older patients
with diabetes and cognitive dysfunction may have difficulty per-
forming self-management and following complicated treatment regi-
mens. Hence, cognitive function and mental health issues should
be carefully assessed in older patients with diabetes.

It is our hope that as people are living longer, older adults will
be less affected by the health burden of diabetes and its related com-
plications. By individualizing therapy in older adults with diabe-
tes, the various health issues affecting them specifically can be
minimized and managed optimally. Further, complications that
impair functional capacity can also be readily identified and promptly
treated.
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LE DIABÈTE DANS LE MONDE EN 2015



ETAT DES LIEUX

§ L’amélioration de la prise en charge du diabète 
de type 1 a augmenté l’espérance de vie 

§ Le traitement par insuline (Diabetes Control & 
Complications Trial) peut devenir complexe à gérer par 
les plus âgés

§ Une adaptation du traitement peut s’avérer 
nécessaire suite aux caractéristiques liées au 
vieillissement

§ Prendre en charge les pathologies liées à l’âge 
améliore la qualité de vie et évite les surcoûts en 
soins de santé

Dhaliwal R et al. Diab Spectr 2014;27(1).



PROFIL DU DIABÈTE DE TYPE 1 DE L’ADULTE

§ C-Peptide détectable : meilleur pronostic
§ Début maladie
§ Âge adulte > enfance

§ Durée de la maladie plus courte à moins de 
complications
§ Contrôle glycémique
§ Pathologies rénales
§ Hypoglycémies

Dhaliwal R et al. Diab Spectr 2014;27(1).



TYPE 1 DIABETES EXCHANGE CLINIC REGISTRY

https://t1dexchange.org



TYPE 1 DIABETES EXCHANGE CLINIC REGISTRY

https://t1dexchange.org

Year of 
birth

N % H

<1953 1535 5.88 746

<1948 885 3.39 425

<1943 459 1,76 235

<1938 208 <1 113

<1933 78 <1 35

<1928 22 <1 10
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Prévalence selon l’âge et le sexe
N=26.127

Males Females

Age > 65 ans  au moment du diagnostic : 31 (<1%)! 



PROFIL DU DIABÈTE DE TYPE 1 DE L’ADULTE ÂGÉ

50-65 ans (n= 2066) >65 ans (n=683)

Hb A1c 7,7% 7,4%

HbA1c < 7% 27% 34%

HbA1c < 7.5% 46% 52%

HbA1c>9% 11% 8%

Nb glucotests / jour 5,5% 5.6%

Dhaliwal R et al. Diab Spectr 2014;27(1).



• Moins d’acidocétose diabétique
• Statut socio-économique
• Niveau d’HbA1c

• Plus d’hypoglycémies sévères
• Plus de complications micro- et macro-vasculaires
• Plus de déclin cognitif
• Plus d’incapacités fonctionnelles

Dhaliwal R et al. Diab Spectr 2014;27(1).
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Reconnaître la fragilité du patient diabétique vieillissant : 
• Comorbidité
• Incapacité fonctionnelle
• Prise alimentaire irrégulière
• Soutien social précaire
• Syndromes gériatriques

• Douleur chronique
• Incontinence urinaire
• Polymédication
• Tr cognitifs
• Chutes à répétition
• Dépression
• …

Dépistage 
systématique

Objectifs : 

Maintien de la qualité de vie
Maintien de l’autonomie
Eviter les hypoglycémies
Eviter les hyperglycémies 

sévères

Dhaliwal R et al. Diab Spectr 2014;27(1).

PROFIL DU DIABÈTE DE TYPE 1 DE L’ADULTE ÂGÉ



CHECKLIST

Dhaliwal R et al. Diab Spectr 2014;27(1).

Concerns Assessments Possible 
interventions

Hypoglycémie
Déclin cognitif
Polyneuropathie
Douleur chronique

Troubles visuels
Troubles auditifs
Incontinence urinaire

Polymédication
Nutrition
Chutes
Dépression
Mobilité, équilibre

Risque de fracture

Capacités à calculer

Capacités à lire
Social, financier, 
transports



CHECKLIST : EXEMPLE

Dhaliwal R et al. Diab Spectr 2014;27(1).
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Table 1. Challenges in Older Adults With Type 1 Diabetes

Concerns Assessments Possible Interventions

Hypoglycemia r� History
r� Glucose meter downloads
r� Consideration for use of a professional 

CGM system
r� Assessment of accuracy of insulin 

administration

r� Frequent SMBG
r� Use of personal CGM
r� Use of new insulin pump features (e.g., 

low glucose suspend)
r� Adjustment of glucose targets
r� Adjustment in timing of insulin 

administration
r� Diabetes self-management education
r� Blood glucose awareness training
r� Medical alert service or bracelet/

necklace

Cognitive dysfunction r� Screening for cognitive impairment  
(e.g., Mini-Mental State Exam, 
Mini-Cog)

r� Screening for adverse effects of 
medications

r� Laboratory testing (screening for vitamin 
B12  deficiency and hypothyroidism)

r� Consideration of structural 
neuroimaging

r� Cognitive aids
r� Audio reminders (e.g., devices with 

alarms)
r� Visual reminders (e.g., dry erase board 

for refrigerator)
r� Simplification of medication regimen
r� Assistance with insulin administration
r� Consideration of fixed mealtime insulin 

dosing (if eating is reliable and consistent 
meals can be provided)

Peripheral neuropathy r� Foot exam
r� Balance assessment

r� Proper footwear
r� Foot care education
r� Referral to a podiatrist
r� Physical therapy
r� Mobility assistive devices (e.g., cane or 

walker)
r� Grip assistance products 
r� Injection aids

Chronic pain r� History
r� Physical examination

r� Adequate pain management

Vision impairment r� Vision assessment
r� Eye examination by eye care professional

r� Use of assistive devices (e.g., talk-
ing meter, magnifier fitted for syringe 
or pump screen, or hand or wallet 
magnifier)

r� Use of insulin pens (count clicks for 
dosing)

r� Improved lighting
r� Use of vibration and memory features on 

pumps
r� Instruction handouts printed in large 

type size
r� Use of dark colored paper under the 

syringe or pen (to provide contrast)
r� Referral to low-vision specialist

Hearing impairment r� Hearing assessment r� Hearing aids

Urinary incontinence r� History
r� Review of medication list
r� Glucose meter downloads
r� Urinalysis and culture

r� Avoidance of caffeine and alcohol
r� Pelvic muscle (Kegel) exercises
r� Bladder training
r� Medications
r� Referral to specialists

continued on p. 12 



QUALITÉ DE VIE DES DIABÉTIQUES DE TYPE 1
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Table 4.  Age- and sex-adjusted differences by age group between adults in the type 1 diabetes population and the general population  

 18-29  30-39 40-49 50-59 ≥ 60 pb 

HRQoL domain score, mean difference a (95% CI)      

  Physical functioning 0.1 (-2.5, 2.7) -1.8 (-4.4, 0.8) -3.9 (-6.2, -1.6) -6.4 (-8.8, -4.1) -8.7 (-10.4, -6.9) <0.001 

 Role-physical -3.4 (-6.1, -0.7) -5.4 (-8.1, 2.7) -7.1 (-9.5, -4.8) -9.3 (-11.7 -6.8) -9.4 (-11.2, -7.6) 0.002 

    Bodily pain 1.0 (-1.8, 3.8) -0.4 (-3.2, 2.3) -4.5 (-7.0, -2.1) -6.6 (-9.0, -4.1) -4.9 (-6.8, -3.0) <0.001 

 General health -6.4 (-8.9, -3.9) -6.3 (-8.7, -3.8) -7.2 (-9.4, -5.0) -5.7 (-8.0, -3.5) -1.6 (-3.2, 0.1) <0.001 

   Vitality -3.2 (-5.9, -0.5) -5.9 (-8.5, -3.2) -5.8 (-8.2, -3.5) -7.4 (-9.9, .5.0) -6.1 (-7.9, -4.3) 0.240 

 Social functioning -1.6 (-4.1, 0.9) -3.2 (-5.6, -0.7) -4.4 (-6.5, -2.2) -4.5 (-6.7, -2.3) -3.3 (-4.9, -1.6) 0.430 

    Role-emotional     -3.1 (-5.6, 0.6) -6.0 (-8.4, -3.5) -3.1 (-5.2, -0.9) -5.4 (-7.7, -3.2) -7.7 (-9.3, -6.0) 0.005 

 Mental health -2.3 (-4.3, -0.2) -5.1 (-7.2, -3.1) -3.5 (-5.3, -1.7) -4.8 (-6.7, -2.9) -4.2 (-5.6, -2.7) 0.300 

Employment and education, risk difference (95% CI)     

 Employed vs. unemployed -7.3 (-14.1, -0.6) -4.3 (-8.0, -0.6) -8.6 (-12.3, -4.9) -13.1 (-17.6, -8.7) -10.2 (-16.1, -4.3) 0.049 

 Full time vs. part-time -1.1 (-7.5, 9.6) -2.5 (-2.3, 7.3) 0.5 (-5.1, 4.1) 1.1 (-6.3, 4.2) 1.9 (-10.6, 6.8) 0.830 

    Secondary - vs. primary education  7.3 (1.7, 12.9)  3.2 (-1.7, 8.2) 4.8 (0.6, 8.9) 0.8 (-4.5, 6.1) 2.9 (-1.1, 6.8) 0.534 

Comparaison avec la 
population générale (SF-12) 
ajustée pour l’âge : 

- Moins bonne condition 
physique
- Plus de douleurs
- Moins bonne santé générale
- Etat émotionnel plus 
précaire

Nielsen HB, et al. Diab Res Clin Pract 2016.



COMPLICATIONS

Facteurs de risque reconnus chez le diabétique de type 1 :

Non-modifiables :

• Age
• Sexe
• Durée du diabète

Modifiables :

• Contrôle 
glycémique

• Exercice 
physique



COMPLICATIONS DU DIABÈTE DE TYPE 1

CANADIAN STUDY OF LONGEVITY IN DIABETES

N = 323 participants ≽ 50 ans durée diabète - questionnaire

Bai JW et al. J Diab Complic 2017;31:1318-1324. 

• Neuropathie137(42.4%)

• Néphropathie113(36.5%)

• Rétinopathie207(69.5%)

• CVD95(29.4%)

• PVD31(9.8%)

p = 0.003). As to complications, 137 (42.4%) had neuropathy, 113
(36.5%) had nephropathy, 207 (69.5%) had retinopathy, 95 (29.4%)
had CVD, and 31 (9.8%) had PVD—all complication rates were
significantly elevated in those with neuropathy.

Related to diabetic neuropathy, the neuropathy subgroup had
higherMNSI score (4 [3, 6] vs. 1 [0, 2], p b 0.001) in addition to greater
prevalence of extremity numbness, feet and leg involvement, gut
neuropathy, skin ulcers, and amputations (all p ≤ 0.001). Compared to
neuropathy controls, neuropathy cases had higher prevalence of
neuropathic pain (83 (60.6%) vs. 30 (16.1%), p b 0.001) and
neuropathic pain medications (18 (13.3%) vs. 11 (5.9%), p = 0.023).

3.2. Diabetes-related emotional distress and depression

Among psychological characteristics, the 323 participants had a
median PAID score of 8.8 [5.0, 18.8] out of 100, and 19 (5.9%)
participants were considered to have high emotional distress
(PAID ≥ 40). The median GDS score was 1.0 [0.0, 3.0] out of 15, with
35 (10.9%) participants showing mild depression and 11 (3.4%)
showing severe depression (Fig. 1). The neuropathy subgroup had
significantly higher PAID score (12.5 [6.3, 27.5] vs. 7.5 [3.8, 15.0],
p b 0.001) with greater prevalence of high emotional distress (13
(9.5)% vs. 6 (3.3)%; p = 0.029), and higher GDS score (2.0 [1.0, 4.0] vs.
1.0 [0.0, 2.0], p b 0.001) with greater prevalence of mild and severe
depression (p b 0.001). Antidepressantmedication prevalencewas 66
(20.6%), which was similar between both subgroups.

3.3. Association of complications with PAID and GDS

Table 2 shows the results of univariable and multivariable
regression analyses using diabetes complications as predictors for
PAID and GDS. Univariable analysis showed that higher PAID score

was associated with presence of neuropathy and nephropathy, and
higher GDS score was associated with neuropathy, nephropathy, and
PVD. Subsequent multivariable analysis showed that when adjusted
for all other complications, neuropathy was found to be the strongest
significant predictor for both PAID (adjusted RR 1.44 (95% CI
1.14–1.82), p = 0.003) and GDS (adjusted RR 1.57 (1.18–2.11),
p = 0.002).

Fig. 1. Distribution and comparisons of PAID and GDS scores in patients with over 50 years of T1DM. A) Histogram of PAID score distribution, showing positive skew and low
prevalence (5.9%) of participants with clinically high distress. B) Histogram of GDS score distribution, showing positive skewwith low prevalence of participants withmild (10.9%) or
severe (3.4%) depression. C) Box plot showing that PAID score is significantly higher with neuropathy, but similar between painful and non-painful neuropathy (p = 0.14). D) Box
plot showing that GDS score is significantly higher with neuropathy, but similar between painful and non-painful neuropathy (p = 0.27);

Table 2
Results of univariable and multivariable regression with PAID and GDS as separate
outcomes and diabetes complications as independent variables.

PAID GDS

Complication† RR (95% CI) p-value RR (95% CI) p-value

Univariable
Neuropathy 1.56 (1.26–1.93) b0.001 1.90 (1.48–2.45) b0.001
Nephropathy 1.37 (1.10–1.71) 0.005 1.32 (1.00–1.72) 0.047
Retinopathy 1.13 (0.88–1.46) 0.33 1.30 (0.94–1.81) 0.12
CVD 1.24 (0.98–1.56) 0.069 1.28 (0.97–1.68) 0.078
PVD 1.31 (0.94–1.83) 0.11 2.21 (1.59–3.06) b0.001

Multivariable‡

Neuropathy 1.44 (1.14–1.82) 0.003 1.57 (1.18–2.11) 0.002
Nephropathy 1.28 (1.01–1.61) 0.041 1.13 (0.85–1.50) 0.41
Retinopathy 1.09 (0.84–1.41) 0.50 1.16 (0.84–1.59) 0.38
CVD 1.01 (0.79–1.30) 0.93 0.96 (0.71–1.31) 0.81
PVD 1.05 (0.73–1.51) 0.78 1.80 (1.23–2.63) 0.002

This table displays the associations between diabetic complications and PAID/GDS,
using five separate univariable models and one multivariable model. PAID and GDS
were treated as separate outcome variables. RR represents the ratio of the expected
count of PAID or GDS in those with the indicated complication to those without it.

† All complications defined based on description in the Methods section.
‡ Risk ratios (RR) in multivariable Poisson regressions are adjusted for the other

complications.

1321J-W. Bai et al. / Journal of Diabetes and Its Complications 31 (2017) 1318–1324

PAID : Problem Areas in Diabetes Questionnaire 
GDS : Geriatric Depression Scale



COMPLICATIONS APRÈS 50 ANS DE DIABÈTE DE TYPE 1?

Contributions to mortality by diagnosis
interval comparison

In 2015, 87% of 952 participants were living. Di-
agnosis intervals were broken down into temporal pe-
riods:,1940, 1940 to 1949, 1950 to 1959, and$1960.
Of the 952 individuals enrolled in the study at the time of
analysis, 4.7% (n = 45), 14.5% (n = 138), 55.0% (n =
524), and 25.7% (n = 245) had been diagnosed in each of
the defined time intervals, respectively. As expected, age
at study entry differed significantly between these in-
tervals (P, 0.001), yet current HbA1c did not (P = 0.58).
The prevalence of insulin infusion pump use increased
across diagnosis interval (Supplemental Table 3). In an
examination of longitudinal HbA1c measurements of 99
JDC patients (10% of the study group) available back to
1995, whose clinical characteristics did not differ from
those of the overall cohort, the correlation between
longitudinal glycemic control and HbA1c at the time of
Medalist Study visit was 0.51 by using the Pearson
method, indicating that HbA1c at the time of study visit
may serve as an indicator of long-term glycemic control in
this cohort (Supplemental Fig. 2).

Overall mortality
In the years of follow-up between 2005 and 2015, 123

study participants died; among these, cause of death was
ascertained for 100 individuals.Mean age at presentation
was 69 years and mean age at death was 73 years, with a
total of 4954 person-years of follow-up. The dominant

known cause of death among Medalists was CVD
(55.0%), followed by cancer (16.3%) (Fig. 2). This
pattern is similar to 2014 US mortality statistics: CVD as
cause of death for 31.7% and cancer for 21.7% (23).
More than one half to one third of Medalists with known
cause of death in each diagnosis decade interval died of
CVD (data not shown). This is in contrast to what is seen
among those with type 2 diabetes, whose patterns of
mortality show an equilibration of death from cancer and
CVD with age (24). Of those who were diagnosed in
earlier decades, more men were among the deceased than
women. As expected, age at visit and duration of disease
among the deceased declined with more recent decade of
diagnosis. Levels of eGFR were lower among the de-
ceased with more recent decade of diagnosis, as well as
the prevalence of CVD (Supplemental Table 4).

Influences on survival
Table 2 shows the association of risk factors included

in the analysis with mortality risk. Overall, age at study
entry (HR, 1.1; 95% CI, 1.08 to 1.14) and presence of
CVD (HR, 2.29; 95%CI, 1.50 to 3.49) were significantly
associated with increased mortality risk. The significant
and substantial association of CVD and mortality was
consistent across the first three diagnosis year intervals in
which there were sufficient events for stable models.

Although sex and HbA1c were not associated with
mortality in the full cohort adjusted model, glycemic
control was a significant predictor of mortality among

Figure 1. Effect of HbA1c on diabetic complications in multivariate logistic regression model. Graph showing the adjusted odds ratio on a 0.5 to
1.5 scale for a 1-mmol/mol increase in HbA1c on each complication by tertile of diabetes duration. The OR is significant for CVD in tertile 3 (P =
0.001) and for PDR in tertile 1 (P = 0.03). DN, diabetic nephropathy.

doi: 10.1210/jc.2017-00589 https://academic.oup.com/jcem 3707

Downloaded from https://academic.oup.com/jcem/article-abstract/102/10/3704/4036356
by guest
on 09 November 2017

Tinsley LJ et al. J Clin Endocrinol Metab 2017;102(10) : 3704-3711. 

Augmentation des 
maladies 
cardiovasculaires avec 
la durée. Effet du taux 
d’HbA1c et de 
l’exercice physique.

Tertile 1 = 50-51 ans
Tertile 2 = 52-56 ans
Tertile 3 = 56-85 ans

Pas plus de 
complications 
microvasculaires avec 
la durée du diabète.
Peu d’influence de 
l’HbA1c, stable entre 
tertiles, sur les 
complications.
Pas de différence 
selon le type de 
traitement.



COMPLICATIONS APRÈS 50 ANS DE DIABÈTE DE TYPE 1?

Tinsley LJ et al. J Clin Endocrinol Metab 2017;102(10) : 3704-3711. 

Augmentation de la 
PDR dans le tertile 1 : 
sensibilité au contrôle 
glycémique

Moins de CVD dans le 
tertile 1 : accès aux 
nouveaux traitements 
des FRCV

Contributions to mortality by diagnosis
interval comparison

In 2015, 87% of 952 participants were living. Di-
agnosis intervals were broken down into temporal pe-
riods:,1940, 1940 to 1949, 1950 to 1959, and$1960.
Of the 952 individuals enrolled in the study at the time of
analysis, 4.7% (n = 45), 14.5% (n = 138), 55.0% (n =
524), and 25.7% (n = 245) had been diagnosed in each of
the defined time intervals, respectively. As expected, age
at study entry differed significantly between these in-
tervals (P, 0.001), yet current HbA1c did not (P = 0.58).
The prevalence of insulin infusion pump use increased
across diagnosis interval (Supplemental Table 3). In an
examination of longitudinal HbA1c measurements of 99
JDC patients (10% of the study group) available back to
1995, whose clinical characteristics did not differ from
those of the overall cohort, the correlation between
longitudinal glycemic control and HbA1c at the time of
Medalist Study visit was 0.51 by using the Pearson
method, indicating that HbA1c at the time of study visit
may serve as an indicator of long-term glycemic control in
this cohort (Supplemental Fig. 2).

Overall mortality
In the years of follow-up between 2005 and 2015, 123

study participants died; among these, cause of death was
ascertained for 100 individuals.Mean age at presentation
was 69 years and mean age at death was 73 years, with a
total of 4954 person-years of follow-up. The dominant

known cause of death among Medalists was CVD
(55.0%), followed by cancer (16.3%) (Fig. 2). This
pattern is similar to 2014 US mortality statistics: CVD as
cause of death for 31.7% and cancer for 21.7% (23).
More than one half to one third of Medalists with known
cause of death in each diagnosis decade interval died of
CVD (data not shown). This is in contrast to what is seen
among those with type 2 diabetes, whose patterns of
mortality show an equilibration of death from cancer and
CVD with age (24). Of those who were diagnosed in
earlier decades, more men were among the deceased than
women. As expected, age at visit and duration of disease
among the deceased declined with more recent decade of
diagnosis. Levels of eGFR were lower among the de-
ceased with more recent decade of diagnosis, as well as
the prevalence of CVD (Supplemental Table 4).

Influences on survival
Table 2 shows the association of risk factors included

in the analysis with mortality risk. Overall, age at study
entry (HR, 1.1; 95% CI, 1.08 to 1.14) and presence of
CVD (HR, 2.29; 95%CI, 1.50 to 3.49) were significantly
associated with increased mortality risk. The significant
and substantial association of CVD and mortality was
consistent across the first three diagnosis year intervals in
which there were sufficient events for stable models.

Although sex and HbA1c were not associated with
mortality in the full cohort adjusted model, glycemic
control was a significant predictor of mortality among

Figure 1. Effect of HbA1c on diabetic complications in multivariate logistic regression model. Graph showing the adjusted odds ratio on a 0.5 to
1.5 scale for a 1-mmol/mol increase in HbA1c on each complication by tertile of diabetes duration. The OR is significant for CVD in tertile 3 (P =
0.001) and for PDR in tertile 1 (P = 0.03). DN, diabetic nephropathy.

doi: 10.1210/jc.2017-00589 https://academic.oup.com/jcem 3707

Downloaded from https://academic.oup.com/jcem/article-abstract/102/10/3704/4036356
by guest
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RISQUE D’HYPOGLYCÉMIE SÉVÈRE DANS LE T1D?

prospective, multi-centre, computer-based documentation of

diabetes care and outcome. Data are recorded locally at the

participating centres and transferred for central analysis after

anonymization. Inconsistent data are reported back to the

centres every 6 months for correction. DPV participating

centres reflect all levels of specialized diabetes care in Germany,

including hospital-based inpatient and outpatient care, private

practices and rehabilitation units. For more details see the DPV

website [3].

By September 2010, all patients with Type 1 diabetes

(n = 64 609) were selected from the database and divided into

age groups (£ 20, 21–40, 41–60, 61–80 or > 80 years, respec-

tively). Overall, data were provided by 350 different diabetes

treatment centres that entered data of at least one patient,

respectively. For the entire group and for each subgroup,

diabetes-related clinical data were collected and compared,

focusing on the elderly and older patient. We followed the

criteria of the World Health Organization Expert Committee

and categorized patients > 60 years of age as ‘elderly’ and

> 80 years of age as ‘old’ patients [4].

Patients were diagnosed with Type 1 diabetes by qualified

diabetologists only. From the DPV-Wiss database, the majority

of cases was confirmed by antibodies against b-cells or glutamic

acid decarboxylase (GAD) (Table 1). A documentation of

antibodies against protein tyrosine phosphatase-like protein

(IA2) or zinc transporter 8 has not been included in the DPV-

Wiss database so far. Especially in older patient groups,

information regarding antibody status might have got lost as a

result of the changing of the attending diabetologist. Hypo-

glycaemia was defined as an ‘event requiring assistance of

another person to actively administer carbohydrate, glucagons

or other resuscitative actions’ according to the report from the

American Diabetes Association Workgroup on Hypoglycemia

[5]. Hypertension was defined if the majority of blood pressure

measurements during the preceding year were above

140 mmHg for systolic or 90 mmHg for diastolic blood pres-

sure, or if the patient was on hypertensive medication.

The SAS 9.2 statistical software package (SAS Institute Inc.,

Cary, NC, USA) was used for data analysis. Statistical differ-

ences between the age groups were assessed by Kruskal–Wallis

test and v2-test. Severe hypoglycaemic events were summarized

during the most recent year of observation and event rate was

calculated by a Poisson regression model based on the indi-

vidual period under risk in each patient and expressed as events

per 100 patient-years. Bonferroni step-down correction (Holm)

was used to adjust all P-values for multiple comparisons [6].

Results

Overall, we identified a large subgroup of elderly patients with

Type 1 diabetes aged 61–80 years (n = 3610) and > 80 years

(n = 377). Compared with younger patients aged £ 60 years

(n = 60 622), the entire group of elderly patients aged

> 60 years (n = 3987) was characterized by an almost double

risk for severe hypoglycaemia (40.1 vs. 24.3 ⁄ 100 patient-years)

and lower HbA1c levels [60 vs. 67 mmol ⁄ mol (7.6 vs. 8.3%)].

Apart from other reasons, the increased risk for severe hypo-

glycaemia may be connected to a change in insulin treatment

Table 1 Characterization of patients with Type 1 diabetes*

Total £ 20 years 21–40 years 41–60 years 61–80 years > 80 years £ 60 years > 60 years

n 64 609 45 335 8464 6823 3610 377 60 622 3987

Age (mean) 22.8 13.6 28.4 49.2 68.6 83.8 19.7 70.0

Male (%) 52.6 52.5 52.4 56.7 49.1 33.4 53.0 47.6

Diabetes duration (years) 9.0 5.2 11.7 19.4 27.5 30.2 7.7 27.7

b-cell antibody (%) 82.4 84.2 74.1 65.0 61.2 50.0 82.8 59.9

GAD antibody (%) 68.0 68.0 70.9 64.9 66.0 57.1 68.1 65.2

HbA1c [mmol ⁄ mol (%)] 67 (8.3) 67 (8.3) 68 (8.4) 64 (8.0) 60 (7.6) 60 (7.6) 67 (8.3) 60 (7.6)

Severe hypoglycaemia ⁄ 100

patient-years

25.2 21.8 29.9 38.1 40.3 37.8 24.3 40.1

BMI (kg ⁄ m2) 22.4 21.1 24.9 26.2 26.7 25.1 22.2 26.6

Hypertension (%) 13.1 10.8 12.5 20.1 29.1 31.2 12.1 29.3

Dyslipidaemia (%) 45.8 40.4 52.5 62.7 59.7 62.5 44.8 59.9

Diabetic retinopathy (%) 10.9 1.4 18.3 35.1 45.5 41.4 8.3 45.2

Microalbuminuria (%) 17.0 12.0 21.4 27.6 33.6 42.5 15.6 34.5

Macroalbuminuria (%) 2.0 0.7 3.0 5.4 5.5 4.1 1.7 5.4

Myocardial infarction (%) 1.0 0.0 0.5 3.2 8.9 10.1 0.4 9.0

Stroke (%) 0.7 0.0 0.3 2.6 6.7 7.7 0.3 6.8

Conventional insulin treatment (%) 4.2 3.7 3.8 4.5 9.8 20.3 3.8 10.8

Intensive insulin treatment (%) 72.6 72.8 71.3 71.0 77.0 77.6 72.4 77.0

Insulin pump (%) 23.1 23.5 24.9 24.5 13.3 2.1 23.8 12.2

Number of insulin injections 5.3 5.5 5.2 5.1 4.4 3.5 5.4 4.3

*Clinical data of the entire group and five separate age subgroups of patients with Type 1 diabetes treated by specialized diabetes centres

using the standardized DPV documentation software for quality management (documentation of diabetes care and outcome). In addition,

data of all patients aged £ 60 or > 60 years are shown. All differences between these two groups were significant (P < 0.05).
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RISQUE D’HYPOGLYCÉMIE SÉVÈRE DANS LE T1D?

Etude rétrospective allemande
N= 206 HS/405 patients
31/206 : ≥3 SH
§ Besoin d’une infirmière OR 4.88
§ Traitement NPH OR 3.68
§ Conscience de la gly anormale OR 2.06
§ Betabloquants NS
§ Dépression OR 0.14
§ Traitement par pompe à insuline OR 0.39
§ Analogue short acting OR 0.31

Wohland T et al. Nutr Metab Cardiovasc Dis 2016.



MORTALITÉ APRÈS 50 ANS DE DIABÈTE DE TYPE 1?

§ Influence du contrôle glycémique sur la mortalité : +4% par mmol/mol HbA1c

§ Influence de l’exercice physique sur la mortalité : HR 0.54 (95%CI 0.36-0.81)

§ Pas d’effet du type de traitement (pompe versus SC)
those diagnosed between 1940 and 1949, with a 4% in-
crease in risk with every mmol/mol increase (60% increase
in risk with each percentage unit increase). Of particular
interest is the significant protective effect of physical activity
(HR, 0.54; 95% CI, 0.36 to 0.81) (Table 2). Physical ac-
tivity reduced the effect of CVD among those diagnosed in
the,1940 interval fromanHRof 4.4 (95%CI, 1.4 to 13.9)
to an HR of 3.6 (95% CI, 1.1 to 11.6). The relationship of
CVD and mortality was not altered after adjustment for
lipids, lipid lowering, antihypertensive medication use, and
presence of C-peptide. Subcutaneous pump use was not
significant in the adjusted model.

Discussion

Recent data from the Australian, Scottish, and Swedish
Registry studies document changes in life expectancy
among those with T1D (10, 25, 26). As such, the Joslin
50-YearMedalists, who have$50 years of T1D, allow an
opportunity to understandwhat factors will be important
for the growing population of aging individuals with
long-term T1D.

Longitudinal studies of patients with shorter duration
of diabetes overwhelmingly suggest that glycemic control
and duration are the primary factors for predicting
complications andmortality (1). However, little is known
regarding these outcomes in older individuals with T1D.
In this study we demonstrate that the influence of
modifiable and unmodifiable risk factors on complica-
tion status and mortality may depend on diabetes du-
ration and decade of diagnosis. The variability in these
influences may indicate contributions from two broad
factors: the presence of endogenous protective factors
against hyperglycemia enabling survival and possible
improvements in glycemic control due to education and
technological advances. Previous work from our group
has shown the presence of these factors for small-vessel
complications. However, the impending effect of long-
term low-grade exposure to hyperglycemia is supported
by the lack of association between HbA1c and PDR
status in Medalist groups with diabetes duration ranging
from 52 to 85 years (tertiles 2 and 3), but the presence
of such an association in tertile 1, suggesting that the
group with diabetes duration of 50 to 51 years may be

Figure 2. Distribution of causes of death in 50-Year Medalists compared with the US population aged $65 years. Two pie charts show the
leading causes of death in the Medalist population (55.0% CVD, 16.3% cancer, and 11.2% complications of diabetes) compared with the
leading causes of death in the US population aged $65 years in 2014 (31.7% CVD, 21.7% cancer, and 2.8% diabetes mellitus).

Table 2. Fully AdjustedModel ofMortality in theOverall Cohort andbyDiagnosis IntervalWithMain Effect of
HbA1c

Variable

Overall <1940 1940–1949 1950–1959 >1960a

HR (95% CI) P Value HR (95% CI) P Value HR (95% CI) P Value HR (95% CI) P Value HR (95% CI) P Value

Age (y) 1.11 (1.08–1.14) ,0.001 1.12 (1.02–1.23) 0.02 1.08 (1.02–1.15) 0.01 1.11 (1.07–1.16) ,0.001 1.02 (0.85–1.21) 0.86
Sex (male

vs female)
0.81 (0.53–1.22) 0.31 1.20 (0.44–3.30) 0.72 0.69 (0.33–1.45) 0.33 0.76 (0.40–1.46) 0.41 0.1 5 (0.01–2.35) 0.18

HbA1c
(mmol/mol)

1.02 (1.00–1.04) 0.13 0.98 (0.94–1.03) 0.51 1.04 (1.01–1.08) 0.02 1.01 (0.99–1.05) 0.24 0.96 (0.83–1.12) 0.61

CVD (yes
vs no)

2.29 (1.50–3.49) ,0.001 3.55 1.08–11.6) 0.04 2.52 (1.17–5.48) 0.02 1.87 (0.99–3.51) 0.05 0.26 (0.01–5.95) 0.40

eGFR (mL/min/
1.73 m2)

0.98 (0.97–0.99) ,0.001 1.00 (0.97–1.03) 0.91 0.98 (0.96–1.00) 0.08 0.97 (0.95–0.99) 0.001 0.94 (0.88–0.99) 0.02

Exercise (yes
vs no)

0.54 (0.36–0.81) 0.003 0.55 (0.21–1.42) 0.22 0.66 (0.32–1.38) 0.27 0.65 (0.32–1.30) 0.22 0.36 (0.02–5.30) 0.46

a.1960 has four deaths.

3708 Tinsley et al Large-Vessel Disease After .50 Years of T1D J Clin Endocrinol Metab, October 2017, 102(10):3704–3711

Downloaded from https://academic.oup.com/jcem/article-abstract/102/10/3704/4036356
by guest
on 09 November 2017
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MORTALITÉ PAR TRANCHE D’ÂGE CHEZ LES 
DIABÉTIQUES DE TYPE 1

Age-
group

2000 2011 % change p

All-cause 0-40
40-60
60-85

2.48
10.00
61.43

1.96
7.41
26.31

-21
-26
-57

0.006
<0.001
<0.001

CVD 0-40
40-60
60-85

0.42
3.50
25.29

0.25
1.77
9.09

-40
-49
-64

0.003
<0.001
<0.001

Diabetes 0-40
40-60
60-85

0.66
2.26
14.45

0.55
1.65
4.24

-17
-27
-71

0.691
0.022
<0.001

Cancer 0-40
40-60
60-85

0.18
1.45
7.23

0.13
1.21
3.76

-28
-17
-48

0.116
0.541
0.247

Diabète de 
type 1 
diagnostiqué 
avant 45 ans

N=87.047 
(/>106)

5.578 décès

Harding JL et al. Diabetes Care 2016;39:1018-1026.



MORTALITÉ PAR TRANCHE D’ÂGE CHEZ LES 
DIABÉTIQUES DE TYPE 1

Age-
group

2000 2011 % change p

All-cause 0-40
40-60
60-85

2.48
10.00
61.43

1.96
7.41
26.31

-21
-26
-57

0.006
<0.001
<0.001

CVD 0-40
40-60
60-85

0.42
3.50
25.29

0.25
1.77
9.09

-40
-49
-64

0.003
<0.001
<0.001

Diabetes 0-40
40-60
60-85

0.66
2.26
14.45

0.55
1.65
4.24

-17
-27
-71

0.691
0.022
<0.001

Cancer 0-40
40-60
60-85

0.18
1.45
7.23

0.13
1.21
3.76

-28
-17
-48

0.116
0.541
0.247

Diabète de type 1 diagnostiqué avant 45 ans
N=87.047 (/>106)

5.578 décès

Harding JL et al. Diabetes Care 2016;39:1018-1026.



MORTALITÉ PAR TRANCHE D’ÂGE CHEZ LES 
DIABÉTIQUES DE TYPE 1

Dépistage précoce

Traitement plus efficace du diabète, des 
FRCV et des maladies cardio-vasculaires

Age-
group

2000 2011 % change p

All-cause 0-40
40-60
60-85

2.48
10.00
61.43

1.96
7.41
26.31

-21
-26
-57

0.006
<0.001
<0.001

CVD 0-40
40-60
60-85

0.42
3.50
25.29

0.25
1.77
9.09

-40
-49
-64

0.003
<0.001
<0.001

Diabetes 0-40
40-60
60-85

0.66
2.26
14.45

0.55
1.65
4.24

-17
-27
-71

0.691
0.022
<0.001

Cancer 0-40
40-60
60-85

0.18
1.45
7.23

0.13
1.21
3.76

-28
-17
-48

0.116
0.541
0.247

Mortalité accrue de 200% par rapport à 
la population générale!

Cancer : similaire à la population 
générale

Harding JL et al. Diabetes Care 2016;39:1018-1026.



TRAITEMENT DU T1D?

Peu d’études spécifiques aux patients âgés

prospective, multi-centre, computer-based documentation of

diabetes care and outcome. Data are recorded locally at the

participating centres and transferred for central analysis after

anonymization. Inconsistent data are reported back to the

centres every 6 months for correction. DPV participating

centres reflect all levels of specialized diabetes care in Germany,

including hospital-based inpatient and outpatient care, private

practices and rehabilitation units. For more details see the DPV

website [3].

By September 2010, all patients with Type 1 diabetes

(n = 64 609) were selected from the database and divided into

age groups (£ 20, 21–40, 41–60, 61–80 or > 80 years, respec-

tively). Overall, data were provided by 350 different diabetes

treatment centres that entered data of at least one patient,

respectively. For the entire group and for each subgroup,

diabetes-related clinical data were collected and compared,

focusing on the elderly and older patient. We followed the

criteria of the World Health Organization Expert Committee

and categorized patients > 60 years of age as ‘elderly’ and

> 80 years of age as ‘old’ patients [4].

Patients were diagnosed with Type 1 diabetes by qualified

diabetologists only. From the DPV-Wiss database, the majority

of cases was confirmed by antibodies against b-cells or glutamic

acid decarboxylase (GAD) (Table 1). A documentation of

antibodies against protein tyrosine phosphatase-like protein

(IA2) or zinc transporter 8 has not been included in the DPV-

Wiss database so far. Especially in older patient groups,

information regarding antibody status might have got lost as a

result of the changing of the attending diabetologist. Hypo-

glycaemia was defined as an ‘event requiring assistance of

another person to actively administer carbohydrate, glucagons

or other resuscitative actions’ according to the report from the

American Diabetes Association Workgroup on Hypoglycemia

[5]. Hypertension was defined if the majority of blood pressure

measurements during the preceding year were above

140 mmHg for systolic or 90 mmHg for diastolic blood pres-

sure, or if the patient was on hypertensive medication.

The SAS 9.2 statistical software package (SAS Institute Inc.,

Cary, NC, USA) was used for data analysis. Statistical differ-

ences between the age groups were assessed by Kruskal–Wallis

test and v2-test. Severe hypoglycaemic events were summarized

during the most recent year of observation and event rate was

calculated by a Poisson regression model based on the indi-

vidual period under risk in each patient and expressed as events

per 100 patient-years. Bonferroni step-down correction (Holm)

was used to adjust all P-values for multiple comparisons [6].

Results

Overall, we identified a large subgroup of elderly patients with

Type 1 diabetes aged 61–80 years (n = 3610) and > 80 years

(n = 377). Compared with younger patients aged £ 60 years

(n = 60 622), the entire group of elderly patients aged

> 60 years (n = 3987) was characterized by an almost double

risk for severe hypoglycaemia (40.1 vs. 24.3 ⁄ 100 patient-years)

and lower HbA1c levels [60 vs. 67 mmol ⁄ mol (7.6 vs. 8.3%)].

Apart from other reasons, the increased risk for severe hypo-

glycaemia may be connected to a change in insulin treatment

Table 1 Characterization of patients with Type 1 diabetes*

Total £ 20 years 21–40 years 41–60 years 61–80 years > 80 years £ 60 years > 60 years

n 64 609 45 335 8464 6823 3610 377 60 622 3987

Age (mean) 22.8 13.6 28.4 49.2 68.6 83.8 19.7 70.0

Male (%) 52.6 52.5 52.4 56.7 49.1 33.4 53.0 47.6

Diabetes duration (years) 9.0 5.2 11.7 19.4 27.5 30.2 7.7 27.7

b-cell antibody (%) 82.4 84.2 74.1 65.0 61.2 50.0 82.8 59.9

GAD antibody (%) 68.0 68.0 70.9 64.9 66.0 57.1 68.1 65.2

HbA1c [mmol ⁄ mol (%)] 67 (8.3) 67 (8.3) 68 (8.4) 64 (8.0) 60 (7.6) 60 (7.6) 67 (8.3) 60 (7.6)

Severe hypoglycaemia ⁄ 100

patient-years

25.2 21.8 29.9 38.1 40.3 37.8 24.3 40.1

BMI (kg ⁄ m2) 22.4 21.1 24.9 26.2 26.7 25.1 22.2 26.6

Hypertension (%) 13.1 10.8 12.5 20.1 29.1 31.2 12.1 29.3

Dyslipidaemia (%) 45.8 40.4 52.5 62.7 59.7 62.5 44.8 59.9

Diabetic retinopathy (%) 10.9 1.4 18.3 35.1 45.5 41.4 8.3 45.2

Microalbuminuria (%) 17.0 12.0 21.4 27.6 33.6 42.5 15.6 34.5

Macroalbuminuria (%) 2.0 0.7 3.0 5.4 5.5 4.1 1.7 5.4

Myocardial infarction (%) 1.0 0.0 0.5 3.2 8.9 10.1 0.4 9.0

Stroke (%) 0.7 0.0 0.3 2.6 6.7 7.7 0.3 6.8

Conventional insulin treatment (%) 4.2 3.7 3.8 4.5 9.8 20.3 3.8 10.8

Intensive insulin treatment (%) 72.6 72.8 71.3 71.0 77.0 77.6 72.4 77.0

Insulin pump (%) 23.1 23.5 24.9 24.5 13.3 2.1 23.8 12.2

Number of insulin injections 5.3 5.5 5.2 5.1 4.4 3.5 5.4 4.3

*Clinical data of the entire group and five separate age subgroups of patients with Type 1 diabetes treated by specialized diabetes centres

using the standardized DPV documentation software for quality management (documentation of diabetes care and outcome). In addition,

data of all patients aged £ 60 or > 60 years are shown. All differences between these two groups were significant (P < 0.05).
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Linagliptin for patients aged 70 years or older with type 2 
diabetes inadequately controlled with common 
antidiabetes treatments: a randomised, double-blind, 
placebo-controlled trial
Anthony H Barnett, Holger Huisman, Russell Jones, Maximilian von Eynatten, Sanjay Patel, Hans-Juergen Woerle

Summary
Background A substantial proportion of patients with type 2 diabetes are elderly (≥65 years) but this group has been 
largely excluded from clinical studies of glucose-lowering drugs. We aimed to assess the eff ectiveness of linagliptin, a 
dipeptidyl peptidase-4 inhibitor, in elderly patients with type 2 diabetes.

Methods In this randomised, double-blind, parallel-group, multinational phase 3 study, patients aged 70 years or 
older with type 2 diabetes, glycated haemoglobin A1c (HbA1c) of 7·0% or more, receiving metformin, sulfonylureas, or 
basal insulin, or combinations of these drugs, were randomised (by computer-generated randomisation sequence, 
concealed with a voice–response system, stratifi ed by HbA1c level [<8·5% vs ≥8·5%] and insulin use [yes vs no], block 
size four) in a 2:1 ratio to once-daily oral treatment with linagliptin 5 mg or matching placebo for 24 weeks. 
Investigators and participants were masked to assignment throughout the study. The primary endpoint was change 
in HbA1c from baseline to week 24. This trial is registered with ClinicalTrials.gov, number NCT01084005.

Findings 241 community-living outpatients were randomised (162 linagliptin, 79 placebo). Mean age was 74·9 years 
(SD 4·3). Mean HbA1c was 7·8% (SD 0·8). At week 24, placebo-adjusted mean change in HbA1c with linagliptin was 
−0·64% (95% CI −0·81 to −0·48, p<0·0001). Overall safety and tolerability were much the same between the 
linagliptin and placebo groups; 75·9% of patients in both groups had an adverse event (linagliptin n=123, placebo 
n=60). No deaths occurred. Serious adverse events occurred in 8·6% (14) of patients in the linagliptin group and 
6·3% (fi ve) patients in the placebo group; none were deemed related to study drug. Hypoglycaemia was the most 
common adverse event in both groups, but did not diff er between groups (24·1% [39] in the linagliptin group, 
16·5% [13] in the placebo group; odds ratio 1·58, 95% CI 0·78–3·78, p=0·2083).

Interpretation In elderly patients with type 2 diabetes linagliptin was effi  cacious in lowering glucose with a safety 
profi le similar to placebo. These fi ndings could inform treatment decisions for achieving individualised glycaemic 
goals with minimal risk in this important population of patients.

Funding Boehringer Ingelheim.

Introduction
Elderly people (≥65 years) are the main users of medi-
cations but have been substantially under-represented in 
clinical trials.1,2 About a quarter of people aged 65 years or 
older have diabetes mellitus,3 nearly all of whom have 
type 2 disease.4 However, an analysis5 showed that only 
0·6% of interventional trials in diabetes specifi cally 
targeted this age group, 31% excluded patients older than 
65 years, and almost all excluded those older than 
75 years. Glucose-lowering treatment of elderly patients 
with type 2 diabetes is generally deemed necessary to 
alleviate symptoms associated with hyperglycaemia, 
improve general wellbeing, and, in some cases, to reduce 
the risk of long-term complications;4 untreated hyper-
glycaemia is also frequently associated with cognitive 
impairment.6 Randomised clinical trials of glucose-
lowering treatments in elderly patients with type 2 
diabetes are particularly rare in those whose hyper-
glycaemia is uncontrolled by common antidiabetes 

treatments.4 This evidence gap hinders clinical decision 
making for elderly patients, because the risks and 
benefi ts of treatment are unclear.4,7,8

Treatment of elderly patients with type 2 diabetes is 
challenging because of the high prevalence of comor-
bidities, use of polypharmacy, frailty, and age-related 
reduction in pancreatic islet function.9 Safety is 
therefore an important consideration for treatment, 
especially avoidance of iatrogenic hypoglycaemia, 
which occurs frequently in elderly patients and can 
have severe con sequences.4,7 Renal impairment is also 
very common in elderly patients with type 2 diabetes, 
increasing their risk for hypoglycaemia and compli-
cating treatment strategies.10 Consequently, although 
the general goal for patients with type 2 diabetes of a 
glycated haemoglobin A1c (HbA1c) level of less than 7% 
might still be reasonable for some elderly patients, it is 
judged important to individualise this target to balance 
potential benefi ts and risks of treatment.4,9,10 For some 
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• N= 241 - âge moyen 75 ans – durée 2 ans
• HbA1C delta : 7.8% à 7,2% - p=0.0001
• Pas plus d’hypoglycémies
• Pas d’indication sur la fragilité des patients inclus.
• Pas d’info sur statut cognitif, humeur, autonomie, aidants, …
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In The Lancet, Anthony Barnett and colleagues1 pro-
vide evidence that linagliptin, a dipeptidyl peptidase-4 
(DPP4) inhibitor, eff ectively lowered glycated haemo-
globin (HbA1c) in a cohort of 241 older patients (mean 
age 75 years) with type 2 diabetes poorly controlled 
with usual treatments. This randomised, placebo-
con  trolled trial was done in a 24-week period; mean 

HbA1c was 7·8% (SD 0·8) at baseline, and at week 24, 
placebo-adjusted mean change in HbA1c with linagliptin 
was –0·64% (95% CI –0·81 to –0·48, p<0·0001). The 
investigators acknowledge the scarcity of specifi c studies 
of glucose-lowering treatments in older patients with 
diabetes and of the DPP4-inhibitor class in particular. 
They pro vide some potential reasons why this class can 
off er some advantages in treatment of older patients, 
such as a reduced risk of hypoglycaemia and no appre-
ciable weight gain. Additionally, they argue that it is 
important to consider the special issues of medical co-
morbidities and frailty in older patients in trials of this 
kind. The Lancet, perhaps in recognition of this shortfall 
in the medical literature, also published a similar study 
of the DPP4 inhibitor vildagliptin in a group of older 
patients with type 2 diabetes.2

The study by Barnett and colleagues1 was well 
designed and powered to show a clinically meaningful, 
signifi cant diff erence in HbA1c in the groups studied, 
without an increased risk of hypoglycaemia. In general, 
the patients studied had levels of duration of diabetes 
and renal impairment commonly noted in older 
patients with this disorder. The investigators accept 
the limitations of this type of pharma-directed, short 
duration study. Longer-term monitoring data are 
needed to ensure safety of patients.

This study, however, missed crucial opportunities 
to provide increased insight into the management of 

Frailty and diabetes

can get services right for dementia, then we will be a 
long way towards getting them right for all individuals 
with complex and long-term disorders. The CFAS results 
suggest that prevention is possible and that we can have 
agency in this most complex of disorders. These fi ndings 
should spur us on, to go further and faster in secondary 
and tertiary prevention as well as primary prevention in 
dementia, for the benefi t of all. This study shows that 
we can all make a diff erence.

Sube Banerjee
Brighton and Sus sex Medical School, University of Sussex, 
Brighton BN1 9RY, UK
s.banerjee@bsms.ac.uk
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Panel: Future research in diabetes mellitus and frailty

Application of the frailty concept to diabetes
• Role of frailty in the comorbid illness of diabetes
• The distinct pathophysiology of frailty compared with the disabling eff ect of 

vascular complications

Applicability of frailty assessment instruments in routine clinical practice
• Modifi cation of and adapting current instruments to an outpatient or care home setting
• Acceptance of proxy measures of frailty where service design is less developed
• Testing the rapid FRAIL screen (fatigue, inability to walk a block or climb a fl ight of stairs, 

numbers of illnesses, and 5% loss of weight in 6 months) in people with diabetes

Development of clinical trial methods
• Instigate randomised clinical trials to examine benefi ts using appropriate primary 

and secondary outcome measures such as disability, cognitive dysfunction, frailty, 
and quality of life

• Use of a study design that allows enhanced uptake of interventions in primary care

Infl uencing commissioners of clinical diabetes services
• Health economic analyses of interventions
• Study designs that allow relevant and appropriate cost comparisons
• Demonstration of likely benefi ts in a broad range of older people with frailty and diabetes

Based on a design by Mohandas and colleagues, 2011.13 
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Linagliptin for elderly patients 
with type 2 diabetes



LE DIABÈTE DE TYPE 1 EN GÉRIATRIE?

§ Pas d’études sur les syndromes gériatriques associés 
au T1D.

§ Diabète de type 2 IR avec complications 
macrovasculaires (n=98) avec incapacités (n=38) et 
sans incapacités (n= 60)
§ Âge moyen 67�8 ans
§ Isolement social : 47%
§ Qualité de vie : bonne (31%) – raisonnable (45%) – mauvaise (24%)
§ Chez les patients autonomes pour AVJ, 60% nécessitent de l’aide
§ Chez patients dépendant pour ≥1 AVJ, 98% nécessitent de l’aide 

(p=0.001)
§ 19% ont des troubles cognitifs
§ 63% ont des douleurs

Rijnen L et al. Eur J Int Med 2013; 24:52-58.



L’AVIS DES PATIENTS DIABÉTIQUES ÂGÉS?

Interviews téléphoniques : « How does being an 

older person with diabetes affect the care you

receive from healthcare professionals (HCP?) »

§ N = 25 (72 – 84 ans), diabétiques de types 1,2

§ 4 domaines identifiés

Wilson V. Nursing Older People 2012; 24(4) : 33-37.



L’AVIS DES PATIENTS DIABÉTIQUES ÂGÉS?

Diabétiques de type 1 : depuis 58 ans en moyenne

Wilson V. Nursing Older People 2012; 24(4) : 33-37.

Aspects financiers :  
• coût des trajets (ne roulent plus en voiture > problèmes visuels)
• Coût d’un régime

Impression d’être traité comme un individu
• A chaque visite, un autre médecin, je connais mieux ma 

maladie qu’eux
• Pas de contact visuel, appelé sans être nommé, « mouton 

dans un troupeau », …



L’AVIS DES PATIENTS DIABÉTIQUES ÂGÉS?

Diabétiques de type 1 : depuis 58 ans en moyenne

Wilson V. Nursing older people 2012; 24(4) : 33-37.

Compréhension de la maladie
• Test visuel : tous considérés comme type 2, on leur fait « la 

leçon », sentiment d’être jugé
• Le personnel soignant ne connait pas le diabète de type 1 et 

donne des conseils « type 2 »

Impact des problèmes cognitifs
• Sous-estimé par les soignants, interprétation erronée des 

chiffres glycémiques



FACTEURS INFLUENÇANT LA DURÉE DE 
LA CONSULTATION EN DIABÉTOLOGIE

  

 

Table 2. Mean consultation length and results of the negative binomial model 
 
 

Characteristics 
Number of 

patients 

Consultation length 
in minutes, mean  

(SD) 

Univariate model Multivariate modela 

Ratio (95% CI) Ratio (95% CI) 

Patient's age, years (p=0.074)     
   <60 338 10.6 (5.5) 1.10 (1.02-1.18) 1.02 (0.95-1.10) 
   ≥60 to <70 380 9.7 (5.2) 1.00 (reference) 1.00 (reference) 
   ≥70 to <80 337 10.0 (5.4) 1.03 (0.96-1.11) 1.02 (0.95-1.09) 
   ≥80 142 10.4 (4.8) 1.07 (0.97-1.18) 1.03 (0.94-1.12) 
Patient's sex (p<0.001)     
   Men 895 9.8 (5.3) 1.00 (reference) 1.00 (reference) 
   Women 302 11.0 (5.3) 1.12 (1.05-1.20) 1.04 (0.98-1.11) 
Physician's age, year (p<0.001)     
   <40 563 9.5 (5.4) 1.00 (reference) 1.00 (reference) 
   ≥40 to <60 449 10.4 (5.2) 1.09 (1.03-1.16) 1.06 (1.00-1.13) 
   ≥60 185 11.4 (4.7) 1.21 (1.11-1.31) 1.11 (1.03-1.21) 
Physician's sex (p<0.001)     
   Men 914 9.6 (5.1) 1.00 (reference) 1.00 (reference) 
   Women 283 12.0 (5.5) 1.25 (1.17-1.33) 1.22 (1.14-1.30) 
Type of diabetes (p<0.001)     
   Type 2 diabetes 1,079 9.8 (5.0) 1.00 (reference) 1.00 (reference) 
   Type 1 diabetes 118 13.6 (6.3) 1.39 (1.27-1.52) 1.21 (1.10-1.34) 
BMI category, kg/m2 (p=0.004)     
   <20.0 162 11.1 (6.2) 1.14 (1.05-1.24) 1.10 (1.01-1.19) 
   ≥20.0 to <25.0 568 9.8 (5.1) 1.00 (reference) 1.00 (reference) 
   ≥25.0 to <30.0 345 10.0 (5.2) 1.02 (0.96-1.10) 1.04 (0.98-1.11) 
   ≥30.0 122 11.0 (4.6) 1.13 (1.03-1.25) 1.14 (1.04-1.26) 
HbA1c category, (p<0.001)     
   <7.0% (<53 mmol/mol) 376 9.1 (4.9) 1.00 (reference) 1.00 (reference) 
   ≥7.0 to <8.0% (≥53 to <64 mmol/mol) 466 9.8 (5.1) 1.07 (1.00-1.15) 1.03 (0.96-1.10) 
   ≥8.0 to <9.0% (≥64 to <75 mmol/mol) 229 11.3 (5.7) 1.24 (1.15-1.35) 1.16 (1.07-1.26) 
   ≥9.0% (≥75 mmol/mol) 126 12.3 (5.2) 1.36 (1.23-1.49) 1.17 (1.06-1.29) 
Number of oralglucose-lowering medications (p=0.016)     
   None 520 10.5 (5.6) 1.00 (reference) 1.00 (reference) 
   One 392 10.2 (5.4) 0.97 (0.91-1.04) 1.02 (0.96-1.09) 
   Two or more 285 9.4 (4.4) 0.90 (0.84-0.97) 0.97 (0.90-1.05) 
Use of insulin injection (p<0.001)     
   No  778 9.1 (4.8) 1.00 (reference) 1.00 (reference) 
   Yes 419 12.0 (5.7) 1.31 (1.24-1.39) 1.19 (1.11-1.26) 
Use of hypnotics/anxiolytics (p=0.029)     
   No 1,127 10.1 (5.3) 1.00 (reference) 1.00 (reference) 
   Yes  70 11.4 (4.9) 1.14 (1.01-1.28) 1.14 (1.02-1.27) 
Satisfaction score (p=0.110)     
   1st tertile 417 10.5 (5.9) 1.00 (reference) NA

b
 

   2nd tertile 449 9.9 (4.8) 0.94 (0.88-1.01)  
   3rd tertile 331 9.9 (5.0) 0.94 (0.87-1.01)  
Interval between visits (p<0.001)     
   One month 652 10.3 (5.4) 1.00 (reference) 1.00 (reference) 
   Two months 239 10.7 (5.8) 1.04 (0.96-1.11) 1.04 (0.97-1.11) 
   Three months or more 306 9.2 (4.5) 0.89 (0.83-0.95) 0.98 (0.92-1.04) 

 
a The multivariate model included patients' age, patients' sex, physicians' age, physicians' sex, 
type of diabetes, BMI, HbA1c, number of oral glucose-lowering medications, use of insulin 
injections, use of hypnotics/anxiolytics, and interval between visits. 
b NA: not available 
  

Kabeya Y et al. Diab Res Clin Pract 2017.



CONCLUSION
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L’amélioration de la prise en charge du diabète de 
type 1 a augmenté l’espérance de vie 

La durée croissante du diabète de type 1 influence 
l’évolution clinique des patients et l’émergence de 
syndromes gériatriques

Le traitement par insuline peut devenir complexe à 
gérer par les plus âgés

Une adaptation du traitement peut s’avérer 
nécessaire suite aux caractéristiques liées au 
vieillissement, et au profil de fragilité


