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Abstract

Aims: For relatively old patients with diabetes, current guidelines recommend adjustment of
glycaemic goals based on patients’ cognitive function, or coexisting chronic illnesses. However,
the evidence which supports the efficacy and safety of intensive glucose lowering in older
patients with diabetes is scarce.

Materials and methods: The effects of intensive glucose lowering (to a target HbAzc of
<6.5%) on major clinical outcomes were evaluated by Cox regression models according to
subgroups defined by baseline age of <65 or >65 years in the ADVANCE trial (n = 11,140).
Results:

Over a median follow-up of 5 years, intensive glucose lowering significantly decreased the risk
of the composite of major macrovascular and microvascular events (hazard ratio 0.90, 95% ClI
0.82-0.98), with no heterogeneity in the effects across age subgroups (p for
heterogeneity=0.44). Relative effects on all-cause death, cardiovascular death, and components
of major vascular events were also similar (p for heterogeneity >0.06), except for severe
hypoglycaemia, of greater risk for patients <65 years. Absolute benefits and harms were
broadly consistent across subgroups. Among patients aged >65 years, randomised treatment
effects did not differ significantly across different levels of cognitive function or coexisting
chronic illnesses.

Conclusions: Our results suggest that an intensive glycaemic control strategy to reduce HbA1¢
to 6.5% provided broadly similar benefits and harms and may be recommended for older, as

well as younger, patients.

Clinical trial registration number: NCT00145925, ClinicalTrials.gov



Introduction

Along with worldwide population aging, the number of elderly patients with diabetes
has been growing. In 2019, one in five diabetes patients were reported to be aged 65 or more
(136 million patients).! The number of patients with diabetes over 65 years old is expected to
further increase to 195 million by 2020, and to 276 million by 2045.1 Older patients with
diabetes have been shown to be at greater risk of premature death, as well as cardiovascular
events, compared with younger patients.? In addition to the deleterious impacts of diabetic
complications on each patient’s prognosis, the increase in diabetes patients in an aging society
will impose massive burdens on public health systems and health finances.! Therefore,

preventing incidence and progression of these events in older patients is crucial.

Glycaemic control has long been an essential part of diabetes care, to reduce or slow
the risk of long-term diabetic complications.® Generally, a HbA;. level of less than 7% is
recommended to prevent complications for nonpregnant adults with diabetes,® whereas for
older patients, current guidelines of the American Diabetes Association recommend to adjust
glycaemic goals based on patients’ cognitive function, coexisting chronic illnesses, or
functional status.> However, the evidence which supports the efficacy and safety of intensive
glucose lowering and the individualization of glycaemic target according to their characteristics

is scarce.

The objective of the present study was to compare the efficacy and safety of intensive
glucose lowering in patients with type 2 diabetes stratified by age (<65 and > 65 years), and

examine whether the effects differ according to patients’ characteristics in the older patient

group.



Materials and Methods
Study design and population

The Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified
Release Controlled Evaluation (ADVANCE) trial was a factorial randomised controlled trial
conducted by 215 centres in 20 countries to examine the effects on vascular outcomes of
intensive blood glucose lowering and blood pressure lowering in patients with type 2 diabetes
(ClinicalTrials.gov number, NCT00145925).4° Shortly, a total of 11,140 individuals with type
2 diabetes at high risk of cardiovascular events were randomised to either a gliclazide (modified
release)-based intensive glucose control aiming for a HbAc level <6.5% or standard glucose
control on the basis of local guideline, and also randomised to either a fixed combination of
perindopril (2 mg) and indapamide (0.625 mg) or matching placebo after a 6-week run-in
period, during which usual methods of glucose control were continued, and perindopril and
indapamide in a fixed combination were given. Doses of glucose-control treatment during the
trial were at the discretion of the treating physician. Doses of randomised perindopril and
indapamide treatment were doubled to 4 mg for perindopril and 1.25 mg for indapamide after
3 months. A median of follow-up duration was 5.0 years. Ethics approval for the trial was
obtained from institutional review board of each centre, and all participants provided written

informed consent.

Demographic and clinical variables

Participants were classified into 2 groups: age <65 and >65 years. Cognitive function
was evaluated by the Mini Mental State Examination (MMSE) at baseline (before
randomisation), at 2 yearly intervals during follow-up, and at study completion. Participants
were classified into ‘normal’ for baseline MMSE scores of >28, “mild dysfunction” for those

of 24-27, and “severe dysfunction” for those <23.” Chronic illness was defined as conditions



serious enough to require medications or lifestyle management,® and the present study included
history of heart failure, currently treated hypertension, estimated glomerular filtration rate <60

ml/min/1.73m?, history of myocardial infarction, and history of stroke.

Outcomes

The outcomes examined in the present analysis were incidence of 1) the composite of
major macrovascular (death from cardiovascular causes, nonfatal myocardial infarction, or
nonfatal stroke) and major microvascular (new or worsening nephropathy or retinopathy)
events, 2) all-cause death, 3) cardiovascular death, 4) major macrovascular events, 5) major
coronary events, 6) major cerebrovascular events, 7) major microvascular events, 8) new or
worsening nephropathy, 7) new or worsening retinopathy, and 8) severe hypoglycaemia, as
previously described ©. A composite of dementia and cognitive decline was also assessed.
Dementia was defined by criteria in the Diagnostic and Statistical Manual of Mental Disorders,
4th Edition, and cognitive decline was defined as a decrease of at least 3 points in the Mini

Mental State Examination score.®

Statistical analysis

Differences in baseline characteristics between subgroups defined by baseline age were
tested by t tests or y? tests, as appropriate. The effects of randomised treatment on outcomes
were evaluated by unadjusted Cox regression models across the age subgroups, and tested by
adding interaction terms to the models. We performed sensitivity analyses, in which
participants aged >65 were further split into those aged 65-74, and >75 years. Additional
analyses were also conducted in those aged >65 years, divided according to cognitive function
(MMSE, >28, 24-27, and <23) and by number of coexisting chronic illnesses (<1, and >2). The

absolute effects of intensive glucose-lowering on the outcomes were also assessed. Incidence



rates per thousand person years by randomised treatment allocation, and their differences
(absolute risk reductions) were computed by using Poisson regression models. The differences
in the absolute risk reductions between age subgroups were subsequently calculated. Statistical
analyses were performed with SAS 7.11 (SAS Institute, Cary NC, USA) and Stata software
(release 13, StataCorp, College Station, TX). A two-sided p-value <0.05 was considered

statistically significant.

Results
Baseline characteristics

Of 11,140 participants included in the ADVANCE trial, 6,613 (59%) were aged >65
years at baseline (Table 1). These older participants were more likely to have longer diabetes
duration, have higher systolic BP, HDL cholesterol levels, and lower diastolic BP, HbA1c, LDL
cholesterol, triglyceride, BMI, and eGFR levels, in comparison with younger participants (all
p <0.001). The proportion of participants with a history of macrovascular disease or those
treated with metformin were less frequent in the older participants (all p <0.001). Baseline
characteristics between randomised blood glucose lowering treatment were generally well

balanced within each age category (Supplementary Table 1).

Randomised treatment effects of intensive glucose-control according to age

Overall, intensive glucose-lowering was significantly associated with a decreased risk
of the composite of major macrovascular and microvascular events (hazard ratio [HR] 0.90,
95% CI 0.82-0.98, Figure 1). The effects were consistent regardless of subgroups defined by
age (p for heterogeneity=0.44); the HRs for intensive glucose-lowering in comparison with
standard control were 0.86 (95% CI: 0.75-0.99) in participants aged <65 years and 0.92 (0.83-

1.03) in those aged >65 years. The effects of intensive glucose-lowering were also consistent



across subgroups defined by age for all-cause death, cardiovascular death, major macrovascular
events, major coronary events, major cerebrovascular events, major microvascular events and
new or worsening nephropathy (p>0.11) although there was some indication of heterogeneity
for new or worsening retinopathy (p=0.06). Intensive glucose-lowering significantly increased
the risk of severe hypoglycaemia (HR 1.86, 95% CI 1.42-2.44), with greater risk in the younger
patients (p for heterogeneity=0.02). The effects on cognitive function (combined dementia and
cognitive decline) did not differ significantly across age subgroups (p for heterogeneity=0.46).
Sensitivity analyses which accounted for competing risk of death provided almost identical
results (Supplementary Table 2). Broadly similar findings were observed in sensitivity analyses
when participants aged >65 years were further split into those with 65-74 (n=5,605) and >75
years (n=1,008) (Supplementary Figure 1). The consistency of the treatment effects did not
change substantially when linear trends across subgroups were examined (p >0.10), with the
exception of new or worsening retinopathy and severe hypoglycaemia (p=0.06 and 0.02,
respectively). Additional subgroup analyses by baseline presence of vascular disease (either
macrovascular or microvascular) and region of residence showed no evidence of heterogeneity
in the association between the effects of intensive glucose lowering and age (Supplementary
Figure 2 and 3, p >0.09), with the only exceptions of combined macrovascular and
microvascular events and major macrovascular events in subgroup analyses by region (p=0.02

and 0.01, Supplementary Figure 3).

Risk reductions according to age

In terms of the absolute risk reductions, the benefits or harms associated with intensive
glucose lowering were generally similar between younger and older patients (Figure 2; p for
heterogeneity >0.06), with the sole exception of new or worsening of retinopathy (p for

heterogeneity=0.047). Although there were no significant differences, the absolute benefit was

8



greatest for all-cause mortality; the number needed to treat to prevent one death over 5 years
was 258 for those aged <65 years, and 124 for those aged >65 years. Similar tendencies were
observed for cardiovascular death, major macrovascular events, major coronary events, and

new or worsening nephropathy.

Cognitive function and coexisting chronic illnesses in patients aged >65 years
In patients aged >65 years, the effects of intensive glucose lowering were consistent
across different levels of cognitive function (Figure 3; p for heterogeneity >0.10) or coexisting

chronic illnesses (Supplementary Figure 4; p for heterogeneity >0.39).

Discussion

The present analysis showed that the effects of intensive glucose lowering on death and
vascular events in participants with type 2 diabetes were consistent irrespective of whether
patients were less than 65 years or not. Furthermore, the excess risk of severe hypoglycaemia
associated with intensive glucose lowering was smaller in the older participants. In addition,
the absolute benefits of intensive glucose lowering tended to be greater in older patients for
several outcomes, including all-cause and cardiovascular death. These effects were not
modified by participants’ cognitive function or coexisting chronic illnesses. Our results suggest

that the benefits of intensive glucose-lowering may outweigh the risks, irrespective of age.

The standard glycaemic target is currently recommended to be modified and relaxed in
older patients, given their vulnerability to hypoglycaemia and its adverse consequences.
However, few studies have examined the benefits and harms of intensive glucose lowering in
older patients with diabetes. Previous findings from the ACCORD trial showed that effects of

intensive glucose lowering on cardiovascular outcomes were consistent between patients aged



>65 years or younger, with the exception of cardiovascular and all-cause mortality.® Intensive
glycaemic control was associated with an increased risk of cardiovascular and all-cause
mortality in younger patients, whereas no such association was observed for older patients.®
On the other hand, the current report from the ADVANCE trial shows that treatment effects
associated with intensive glucose lowering reduce the proportionate risk of vascular events and
mortality, to a similar extent, irrespective of age subgroups (<65 and >65 years). The reason
for the observed discrepancies is unclear, but one possible explanation may be the relatively
smaller increase in the risk of severe hypoglycaemia in older patients in the ADVANCE trial
(HR [95% ClIs], >65 years: 1.53 [1.12, 2.08], <65 years: 3.43 [1.89, 6.22], p for
heterogeneity=0.02). The ACCORD trial found no such difference (HR [95% CIs], >65 years:
2.93 [2.31, 3.73], <65 years: 2.94 [2.34, 3.69]).° Severe hypoglycaemia increases the risk of
premature death'®!! and cardiovascular events.!® Differences in characteristics of the study
populations, particularly the longer duration of diabetes in patients in ACCORD (10.9 years)
12 than in ADVANCE (7.9 years), and different approaches, and intervention targets, to

glycaemic control'® may also have played a role.

We found that intensive glucose lowering reduced the risk of clinical outcomes
irrespective of age, both in relative and absolute terms. The absolute benefits and harms were
broadly similar between younger and older patients, which is a novel finding, although the
magnitudes of the risk difference were modest. Assessments of absolute risks provide more
clinically relevant information for making decisions in daily practice, as they provide the
expected number of patients who will avoid experiencing the outcomes by use of the

intervention. 141
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In addition to the advice to set different glycaemic goals for older patients (HbA1c
<7.5%) from those of younger patients (HbA1c <7.0%), further relaxation of target levels by
patients’ characteristics/health status is also recommended.> Much less-stringent glycaemic
goals, such as HbA1¢ <8.0-8.5%, are recommended if patients have coexisting chronic illnesses,
cognitive impairment or reduced functionality,® as they are not likely to gain benefits from
glucose lowering but are rather likely to suffer from serious adverse outcomes such as
hypoglycaemia. However, to date few studies have examined the efficacy and safety of this
strategy. To validate the current recommendation, we conducted additional analyses according
to cognitive function or coexisting chronic illnesses in patients aged >65 years. Importantly,
there was no evidence of heterogeneity in the effects of randomised intensive glucose control
treatment on the risk of clinical outcomes assessed across subgroups defined by cognitive
function or coexisting chronic illnesses. To the best of our knowledge, this is the first study to
demonstrate the consistent treatment effects of intensive glucose lowering across subgroups
defined by functional status recommended to be considered to set glycaemic goals in older
patients. Taken together, tight glycaemic control may be beneficial in older patients as well as
in younger patients with diabetes, although close attention to the risk of severe hypoglycaemia

is needed.

For the past decade, new drug classes with established cardio-renal benefits and low
risk of hypoglycaemia, such as sodium—glucose co-transporter 2 inhibitors'®’ or glucagon-
like peptide 1 receptor agonists,’®!® have become available. These advancements in
hypoglycaemic agents may enable us to achieve near-normal glycaemic targets more safely
even in older patients. Further clinical trials are required to clarify the efficacy and safety of
glycaemic intensification in older patients with diabetes by using the existing drug classes as

well as those that do not increase hypoglycaemia.
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The strengths of the present study include the large sample size enrolled from an
international, multi-centre randomised controlled trial, the rigorous adjudication of major
clinical outcomes including severe hypoglycaemia, and the large number of older participants,
which allowed us to conduct the subgroup analyses. In addition, this is the first study evaluating
treatment effects of intensive glucose lowering with stratification by comorbidities, cognitive
function or functional status in older patients. However, the study also had some limitations.
First, the participants consisted of those eligible for the randomised trial who were at high risk
of cardiovascular events, and thus the applicability of the results to broader unselected
populations may be limited. However, we have previously shown that the ADVANCE cohort
is broadly typical of diabetes patients in community settings.?’ Second, the relatively small
number of events among patients with >75 years or MMSE scores of 24-27 or <23 may be
insufficient to establish the treatment effects in much older patients or older patients with
cognitive impairment. Further studies are needed to examine the effects of intensive glucose
control in such patients. Third, the effects of intensive glucose lowering on other relevant
outcomes, such as quality of life and cost of treatment, were not assessed in the present study.
Fourth, the ADVANCE trial was conducted in the late 2000s, and thus the background care of
diabetes may not reflect contemporary care with new drug classes, as mentioned above. Fifth,
this study was a post-hoc analyses of the ADVANCE trial, which was not originally designed
to examine the effects of intensive glucose lowering in each age category. However, baseline
characteristics of participants randomly assigned to intensive and standard control groups were
mostly similar within each age subgroups. Therefore, we believe that our comparisons of the
randomised effects between age categories will be robust. Sixth, significant interaction
observed in the present study may be due to a chance finding following a number of statistical

tests conducted.
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In conclusion, our results demonstrated that the randomised treatment effects of tight
glycaemic intensification on the long-term risk of major clinical outcomes were similar among
patients aged <65 and >65 years. In addition, there was no significant heterogeneity in the
effects across subgroups stratified according to comorbidities, or cognitive function. These
findings suggest that an intensive glycaemic control strategy may be beneficial for patients
aged 65 years or more with type 2 diabetes as well as in younger patients, with close attention

to the incidence of hypoglycaemia.
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Table 1. Baseline characteristics of study participants according to age

Age (years)

Variable <65 >65 P value
Number of participants 4,527 6,613
Age (years) 59 (3) 70 (4) <0.001
Female (%) 1,954 (43.2) 2,779 (42.0) 0.23
Residence in Asia (%) 1,947 (43.0) 2,189 (33.1) <0.001
Duration of diabetes mellitus (years) 7.6 (5.9) 8.1 (6.6) <0.001
History of macrovascular disease (%) 1,574 (34.8) 2,016 (30.5) <0.001
History of myocardial infarction (%) 547 (12.1) 787 (11.9) 0.77
History of stroke (%) 425 (9.4) 598 (9.0) 0.54
History of heart failure (%) 135 (3.0) 221 (3.3) 0.29
History of microvascular disease (%) 491 (10.9) 664 (10.0) 0.17
Currently treated hypertension (%) 3,073 (67.9) 4,582 (69.3) 0.12
Systolic BP (mmHg) 142 (21) 147 (22) <0.001
Diastolic BP (mmHg) 82 (11) 80 (11) <0.001
Current smoking (%) 1,073 (23.7) 609 (9.2) <0.001
HbA. (%) 7.7 (1.7) 7.4 (1.5) <0.001
(mmol/mol) 60.1 (18.1) 57.4 (16.1)
Blood glucose-lowering treatments
Gliclazide (modified release)t (%) 369 (8.2) 496 (7.5) 0.21
Other sulfonylurea (%) 2,864 (63.3) 4,227 (63.9) 0.49
Metformin (%) 2,906 (64.2) 3,846 (58.2)  <0.001
Thiazolidinedione (%) 185 (4.1) 222 (3.4) 0.04
a-glucosidase inhibitor (%) 381 (8.4) 579 (8.8) 0.53
Glinide (%) 92 (2.0) 95 (1.4) 0.02
Any oral hypoglycaemic agentst (%) 4,170 (92.1) 5,959 (90.1) <0.001
Insulin (%) 68 (1.5) 91 (1.4) 0.58
LDL cholesterol (mmol/l) 3.2(1.1) 3.1(1.0) <0.001
HDL cholesterol (mmol/l) 1.2 (0.4) 1.3(0.3) <0.001
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Triglycerides (mmol/l) 1.8(1.3,25) 1.6(1.1,2.2) <0.001

Body mass index (kg/m?) 28.8 (5.6) 28.0 (4.9) <0.001
eGFR (ml/min/1.73m?) 81 (17) 70 (17) <0.001
Randomized treatments
Intensive blood glucose control (%) 2,275 (50.3) 3,296 (49.8) 0.67
Perindopril-indapamide (%) 2,251 (49.7) 3,318 (50.2) 0.64

Values shown are means (SDs) for continuous variables, except for triglycerides, where medians (interquartile
intervals) are given, and numbers (percentages) for categorical variables.

T Randomised treatment with gliclazide was not included.

Abbreviations: BP, blood pressure, eGFR, estimated glomerular filtration rate; HDL, high-density lipoprotein;
LDL, low-density lipoprotein.
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Figure legends

Figure 1. Randomised effects of intensive glucose control on the risk of major clinical
outcomes according to baseline age.

White diamonds indicate the HRs for subgroups defined by baseline age.

Black diamonds indicate the HRs of overall for participants of the ADVANCE trial (n =
11,140).

Participants with baseline MMSE values were included for the analyses of combined
dementia and cognitive decline (n=11,132).

Abbreviations: Cl, confidence interval.

Figure 2. Comparison of the absolute risk reductions on major clinical outcomes
according to baseline age.

White diamonds indicate the absolute risk reductions for subgroups defined by baseline
age.

Black diamonds indicate the absolute risk reductions of overall for participants of the
ADVANCE trial (n = 11,140).

Participants with baseline MMSE values were included for the analyses of combined
dementia and cognitive decline (n=11,132).

Abbreviations: Cl, confidence interval; NNT, number needed to treat; PY's, person-years.

Figure 3. Randomised effects of intensive glucose control on the risk of major clinical
outcomes according to baseline cognitive function in participants aged 65 or more.
White diamonds indicate the HRs for subgroups defined by baseline MMSE values.

Black diamonds indicate the HRs of overall for participants aged 65 or more (n=6,613).
Participants with baseline MMSE values were included for the analyses of combined
dementia and cognitive decline (n=6,607).

Abbreviations: Cl, confidence interval; MMSE, the Mini Mental State Examination.
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Figure 1

Age groups N of events (%) Favours Favours Hazard ratio P for
(years) Intensive  Standard intensive standard (95% CI) heterogeneity
Combined major macrovascular
and microvascular events |
<65 367 (16.1) 421(18.7) -Q- 0.86(0.75,0.99)
265 642(19.5) 695(21.0) < 0.92(0.83,1.03) 044
Overall 1009 (18.1) 1116(20.0) ‘ 0.90(0.82,0.98)
1
All-cause death .
<65 111 (4.9) 119(5.3) —_g— 0.93(0.72,1.20)
265 387(11.7)  414(12.5) S 0.94(0.82,1.08) 0-9°
Overall 498 (8.9) 533(9.6) <+ 0.94(0.83,1.06)
1
Cardiovascular death
<65 63 (2.8) 64 (2.8) —o— 0.98 (0.69, 1.39)
265 190(5.8)  225(6.8) - 0.85(0.70,1.03) 048
Overall 253 (4.5) 289(5.2) -?- 0.88 (0.74,1.04)
1
Major macrovascular events \
<65 165(7.3)  165(7.3) 0.99(0.80, 1.23)
>65 392(11.9) 425(12.8) 0.93(0.81,1.06) 059
Overall 557(10.0) 590(10.6) 0.94 (0.84, 1.06)
1
Major coronary events |
<65 94 (4.1) 83 (3.7) -:-0— 1.13(0.84,1.52)
=65 216 (6.6) 254 (7.7) = 0.85(0.71,1.02) 0.1
Overall 310(5.6)  337(8.1) -+ 0.92(0.79, 1.07)
1
Major cerebrovascular events |
<65 66 (2.9) 84 (3.7) —O—It- 0.78(0.56, 1.07)
>65 172(52)  162(4.9) —-0— 1.07(0.86,1.32) 011
Overall 238(4.3)  246(4.4) -+ 0.97 (0.81, 1.16)
1
Major microvascular events |
<65 235(10.3) 282(12.5) - 0.82(0.69, 0.98)
>65 291(8.8)  323(9.7) -of 0.90(0.77,1.05) 047
Overall 526(9.4) 605(10.9) 4 0.87 (0.77,0.97)
1
New or worsening nephropathy |
<65 105 (4.6) 123 (5.5) —:O-- 0.85(0.66,1.10)
>65 125(3.8)  169(5.1) —— 0.74(0.58,0.93) 041
Overall 230(4.1)  292(5.2) - 0.79 (0.66, 0.93)
1
New or worsening retinopathy
1
<65 151 (6.6) 183(8.1) -0 0.82(0.66,1.01)
>65 181(5.5)  166(5.0) O— 1.09(0.89,1.35) 008
Overall 332(6.0) 349(6.3) 0.95(0.82,1.10)
1
Severe hypoglycaemia
1
<65 48 (2.1) 14 (0.6) :—O—) 3.43(1.89,6.22)
265 102 (3.1) 67 (2.0) —o 153(1.12,2.08) 002
Overall 150 (2.7) 81(1.5) —— 1.86 (1.42, 2.44)
1
Combined dementia and cognitive decline
<65 274(12.0) 292(13.0) < 0.84(079,1.10)
265 634(19.3) 627(18.9) Y 1.01(0.90,1.12) ’
Overall 908(16.3) 919(16.5) 0.99 (0.90, 1.08)
I T T 1
0.25 0.5 1 2 4

Hazard ratio (95% CI)
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Incidence rate

Figure 2

Age groups (per 1000 PYs) Favours Favours Absolute risk difference P for NNT
. . per 1000 PYs .. toprevent one event
(years) intensive standard o heterogeneity
. (95% Cls) over 5 years
Intensive Standard

Combined major macrovascular

and microvascular events .

<65 35.6 415 < ] -5.8(-11.2,-0.5) 0.56 34
265 43.9 476 o — -3.7(-8.6,1.2) ’ 54
Overall 40.5 45.1 ‘. -4.6(-8.2, -1.0) 43
All-cause death 1

<65 10.0 10.8 ,0 — -0.8(-3.5,1.9) 0.71 258
265 247 26.3 o -1.6(-5.2,1.9) ’ 124
Overall 18.6 19.9 ‘. — -1.3(-3.7,1.1) 154
Cardiovascular death 1

<65 57 5.8 ] -0.1(-2.1,1.9) 0.21 1658
265 121 14.3 -2.2(-4.7,0.4) ’ 92
Overall 9.5 10.8 y -1.4(-3.1,0.4) 149
Major macrovascular events |

<65 15.3 15.4 ] -0.1(-3.4,3.2) 1741
265 259 28.0 o— -2.1(-5.8,1.6) 043 96
Overall 21.5 22.8 _I‘__ -1.3(-3.9,1.3) 154
Major coronary events |

<65 8.6 7.6 ':_'0_ 1.0(-1.4,3.4) 0.06 -205
=65 14.0 16.4 —— -2.4(-5.2,0.3) ’ 82
Overall 11.8 12.8 _I"_ -1.0(-2.9,0.9) 194
Major cerebrovascular events |

<65 6.1 7.8 oy -1.7(-3.9,0.5) 014 116
=265 11.2 10.5 —< 0.7(-1.6,3.1) ) -278
Overall 9.1 9.4 ‘. -0.3(-2.0,1.3) 656
Major microvascular events |

<65 223 271 O | -4.8(-9.0,-0.5) 42
265 19.2 21.4 O— -2.1(-5.3,1.1) 0.33 94
Overall 20.5 23.7 ‘. -3.2(-5.8, -0.6) 62
New or worsening nephropathy |

<65 9.7 11.4 ,0 — -1.7(-4.5,1.0) 053 116
=265 8.1 10.9 < -2.8(-5.0,-0.7) ’ 70
Overall 8.7 1.1 ‘. -2.4(-4.1,-0.7) 84
New or worsening retinopathy f

N "

<65 141 17.3 v -3.2(-6.6,0.2) 63
>65 118 108 - 1.0(-1.4, 3.4) 0.047 196
Overall 12.8 13.5 ‘. — -0.7(-2.7,1.3) 291
Severe hypoglycaemia f

<65 4.4 1.3 © 3.1(1.7,4.5) 0.46 -64
265 6.6 43 < 2.3(0.6,3.9) ’ -88
Overall 5.7 31 ‘. 2.6(1.5,3.8) -76
Combined dementia and cognitive decline \

<65 256 276 O 1N -2.0(-6.4,2.4) 0.42 99
265 4238 422 N 0.6(-4.1,5.3) ’ -314
Overall 35.6 36.1 .I -0.5(-3.8, 2.8) 370

[ I I I I I I 1
8 6 4 -2 0 2 4 6 8

Absolute risk difference
per 1000 PYs
(95% CI)
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Figure 3

N of events (%) Favours Favours Hazard ratio P for
MMSE
groups Intensive Standard intensive  standard (95% CI) heterogeneity

Combined major macrovascular
and microvascular events

228 450(18.5) 485(19.4) 0.95(0.83,1.08)

24-27 169(22.0) 190(25.5) 0.85(0.69, 1.05) 0.68
<23 23(25.3) 20(28.6) 0.87(0.48, 1.58)

Overall 642(19.5) 695(21.0) 0.92(0.83,1.03)
All-cause death

228 243(10.0) 292(11.7) 0.85(0.72,1.01)

24-27 124(16.1) 108(14.5) 1.12(0.86, 1.44) 0.21
<23 19 (20.9) 14 (20.0) 1.05(0.52,2.09)

Overall 387(11.7) 414(12.5) 0.94(0.82, 1.08)
Cardiovascular death |

228 116 (4.8) 148(5.9) = 0.80(0.63,1.02)

24-27 65 (8.5) 66 (8.9) —:{»— 0.96 (0.68, 1.35) 0.58
<23 9(9.9) 11(15.7) B a — 0.64(0.27, 1.55)

Overall 190(5.8) 225(6.8) - 0.85(0.70,1.03)

Major macrovascular events f

228 257(10.8) 285(11.4) < 0.92(0.78, 1.09)

24-27 119(15.5) 112(16.4) — 0.95(0.74,1.22) 0.64
<23 16 (17.8) 18(25.7) H— 0.66(0.33,1.29)

Overall 392(11.9) 425(12.8) 0.93(0.81,1.06)

Major coronary events \

228 141(5.8) 175(7.0) - 0.82(0.66, 1.03)

24-27 66 (8.6) 70 (9.4) —— 0.92(0.65, 1.28) 0.85
<23 9(9.9) 9(12.9) _— 0.76(0.30, 1.91)

Overall 216 (6.6) 254(7.7) -4 0.85(0.71,1.02)

Major cerebrovascular events \

228 115(4.7) 106 (4.2) - 1.11(0.85, 1.45)

24-27 51(6.6) 47 (6.3) — 1.06(0.71,1.57) 0.37
<23 6 (6.6) 9(128) ——o——1— 0.47(0.17,1.35)

Overall 172(5.2) 162 (4.9) 1.07 (0.86,1.32)

Major microvascular events f

228 217 (8.9) 236(9.4) < 0.94(0.78,1.13)

24-27 66 (8.6) 84 (11.3) —O 0.75(0.54,1.03) 0.23
<23 8(8.8) 3(4.3) T < 2.11(0.56,7.96)

Overall 291(8.8) 323(9.7) - 0.90(0.77,1.05)

New or worsening nephropathy f

=28 100(4.1) 121(4.8) nean 0.84(0.64, 1.09)

24-27 22(2.9) 46 (6.2) PR, S— 0.45(0.27,0.76) 0.10
<23 3(3.3) 2(2.9) — 1.19(0.20,7.11)

Overall 125(3.8) 169(5.1) - 0.74(0.58, 0.93)

New or worsening retinopathy \

228 129(5.3) 124 (5.0) £ 1.06 (0.83, 1.36)

24-27 47 (6.1) 40(5.4) —— 1.14(0.75,1.74) 0.75
<23 5(5.5) 2(2.9) r - » 1.97(0.38,10.17)

Overall 181(5.5) 166 (5.0) - 1.09 (0.89,1.35)

Severe hypoglycaemia |

228 65 (2.7) 50 (2.0) T 1.33(0.92,1.92)

24-27 31(4.0) 13(1.7) ——— 2.33(1.22,4.46) 0.30
<23 6 (6.6) 4(5.7) $— 0.96(0.26, 3.57)

Overall 102 (3.1) 67 (2.0) —— 1.53(1.12,2.08)
Combined dementia and cognitive decline

228 464 (19.1) 466(18.6) 1.00(0.88,1.14)

24-27 144(18.8) 142(19.1) 0.99(0.78,1.24) 0.97
<23 26 (28.6) 19(27.1) 1.11(0.61,2.00)

Overall 634(19.3) 627(18.9) 1.01(0.90,1.12)

f T I T 1
025 05 1 2 4

Hazard ratio (95% CI)
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	John Chalmers
	Figure legends
	Figure 1. Randomised effects of intensive glucose control on the risk of major clinical outcomes according to baseline age.
	White diamonds indicate the HRs for subgroups defined by baseline age.
	Black diamonds indicate the HRs of overall for participants of the ADVANCE trial (n = 11,140).
	Participants with baseline MMSE values were included for the analyses of combined dementia and cognitive decline (n=11,132).
	Figure 2. Comparison of the absolute risk reductions on major clinical outcomes according to baseline age.
	White diamonds indicate the absolute risk reductions for subgroups defined by baseline age.
	Black diamonds indicate the absolute risk reductions of overall for participants of the ADVANCE trial (n = 11,140).
	Participants with baseline MMSE values were included for the analyses of combined dementia and cognitive decline (n=11,132).
	Figure 3. Randomised effects of intensive glucose control on the risk of major clinical outcomes according to baseline cognitive function in participants aged 65 or more.
	White diamonds indicate the HRs for subgroups defined by baseline MMSE values.
	Black diamonds indicate the HRs of overall for participants aged 65 or more (n=6,613).
	Participants with baseline MMSE values were included for the analyses of combined dementia and cognitive decline (n=6,607).



