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Abstract

Objective: Carotid intima media thickness (CIMT) is a marker of subclinical organ damage, and
predicts cardiovascular disease (CVD) events in the general population. It has also been associated
with vascular risk in people with diabetes. However, the association of CIMT change with subsequent
CVD events is uncertain, and its use as a surrogate endpoint in clinical trials is controversial. Our aim

was to determine the relation of CIMT change with incident CVD events in people with diabetes.

Research Design and Methods: In a comprehensive meta-analysis of individual participant data, we

collated data from 3902 adults (age range 33-92) with type 2 diabetes from 21 population-based
cohort studies. We calculated the hazard ratio (HR) per standard deviation (SD) difference in mean
common carotid artery (CCA) IMT, or in CCA-CIMT progression, for each cohort, and combined the

estimates with random effects meta-analysis.

Results: Average annual mean CCA-IMT progression in people with diabetes ranged between -0.09
and 0.04mm/year across cohorts. The HR of CVD events was 1.22 (95% confidence interval 1.12-
1.33) per SD difference in mean CCA-IMT, after adjustment for age, sex, and a large set of
cardiometabolic risk factors. The corresponding HR per SD difference in annual mean CCA-IMT

progression was 0.99 (0.91-1.08).

Conclusions: Despite reproducing the association between CIMT level and vascular risk in subjects
with diabetes, we did not find an association between CIMT change and vascular risk. These results
do not support of the use of CIMT progression as a surrogate endpoint in clinical trials in people with

diabetes.

Abstract word count: 250

Total word count: 2593 (from introduction to discussion, excluding title page, abstract, author

contributions, acknowledgements, references, tables and figures, 4000 allowed)

Key words: atherosclerosis; diabetes; intima media thickness; myocardial infarction, stroke, mortality
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Introduction

Diabetes mellitus is an important risk factor for atherosclerosis and its complications, including
myocardial infarction, stroke and vascular death. Compared with subjects without diabetes, diabetes
patients have a two-fold higher risk of cardiovascular (CVD) events [1] and cardiovascular death [1,2];
in some cohorts it is even higher (up to 6-fold) and comparable to the event risk in established

coronary heart disease [3].

Carotid intima media thickness (CIMT) is an ultrasound biomarker of atherosclerosis, considered as a
marker of subclinical organ damage. Persons with diabetes exhibit a greater CIMT, as compared to
those without diabetes [4-6]; on average, common CIMT was found to be 0.13mm greater in subjects
with diabetes [6]. People with impaired glucose tolerance but without diabetes also show a higher
CIMT, although to a lesser extent [4,6]; CIMT seems to increase from persons without diabetes, to
those with impaired glucose tolerance, newly diagnosed diabetes, and established diabetes [4]. This

increase appears to be steeper for internal than for common carotid artery IMT [4].

When measured once (at baseline), CIMT is predictive of future CVD events in the general population
[7] even when adjusted for a wide range of established CVD risk factors. Recently, a meta-analysis
has suggested that ‘one-off’ measurement of CIMT is also predictive of subsequent non-fatal vascular
events in people with diabetes [8], but the association of CIMT progression with event risk was not

evaluated.

In clinical trials (including trials of oral antidiabetic medications [9—13]), CIMT has been frequently
used as a secondary outcome. In this context, usually the absolute or annual progression of CIMT,
derived from at least two ultrasound scans over one or more years, is used [9—-13] rather than CIMT
measured on a single occasion. However, whether the observed change in CIMT reflects a true
change in risk of future CVD events is currently a matter of debate. Two publication-based meta-
analyzes assessed the surrogacy of CIMT progression for CVD event risk [14,15]. Their results
showed weak relations and were partially conflicting, In addition, several methodological issues were

raised questioning the validity of these findings.[16]

A necessary first step is to clarify the association between CIMT progression and CVD event risk.

Recently, a large individual participant data (IPD) based meta-analysis (as part of the PROG-IMT
4
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collaboration) collated 70% of the identified worldwide population data on CIMT progression and CVD
event risk. Surprisingly, no association between CIMT progression and CVD events risk was found,
although there was a consistent association between ‘baseline’ CIMT and CVD event risk [17]. One
hypothesis to explain these results is that in the general population, changes in the vessel wall over
time are too small to be captured with ultrasound CIMT scans, even when measurements are
performed several years apart. It is therefore plausible to assume that in cohorts of subjects with
higher rates of CIMT progression, which also have high CVD event rates (such as those with
diabetes), CIMT progression may have a greater impact on risk prediction. The aims of the present
study, as part of the PROG-IMT collaboration, were therefore to assess the rate of CIMT progression
in people with diabetes compared to the general population, to replicate associations between a single
CIMT measure and subsequent CVD events (including fatal endpoints) and to determine the
association between CIMT progression and CVD events in people at high vascular risk due to the

presence of diabetes.

Methods

Study identification and data management

PubMed was comprehensively searched for publications on observational studies with the following
inclusion criteria: (i) prospective longitudinal study design, (ii) investigation of subjects with diabetes,
or of the general population, (iii) well-defined and disclosed inclusion criteria and recruitment strategy,
(iv) at least two ultrasound visits where carotid IMT was determined, (v) a clinical follow-up after the
second ultrasound visit, recording MI, stroke, vascular death or total mortality. Furthermore, we
searched the reference lists of all identified papers (including reviews) manually for additional eligible
publications. We included publications up to the 18" July 2014. When a potentially eligible study was
identified, we sent a screening questionnaire to the study team in order to assess the inclusion criteria.
If a study fulfilled all inclusion criteria, the study team was invited to join the PROG-IMT collaboration
and share a dataset of predefined variables. The datasets underwent central plausibility checks and

were harmonized in order to create uniform variable names and coding.
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Statistical analyzes

Only patients with diabetes who were free of myocardial infarction and stroke up to the second CIMT
scan were included into the analyzes. The diabetes definitions from the individual studies were
adopted; an overview can be found in webtable A1. The Cardiovascular Health Study (CHS) was
divided into a Caucasian (CHS1) and an African American (CHS2) cohort, as these had different

follow-up times for ultrasound and for clinical endpoints.

Mean IMT in the common carotid artery (CCA-IMT) was calculated as the average of all available
values (left and right, near and far wall, and all insonation angles) for each ultrasound visit. From the
resulting CCA-IMT values, we derived the average of the first and the second ultrasound visit
(‘average CCA-IMT’), and the annual change between the first and the second ultrasound visit (i.e.
(IMT,-IMT,) / time [years], ‘annual progression of CCA-IMT’). The principal analysis relied on mean

CCA-IMT; for sensitivity analyzes maximal CCA-IMT was also used.

For each cohort with at least 20 endpoint events, separate Cox regression models were fitted. Cohorts
with fewer than 20 endpoint events were analyzed together in one Cox regression model, stratified by
cohort. The resulting log hazard ratios (HR) of the endpoint per standard deviation of average CIMT or
annual CIMT progression were combined across all cohorts using random effects meta-analysis.

Heterogeneity was assessed using I? statistics.

For the primary analysis, we used a combined endpoint (myocardial infarction or stroke or vascular
death) for clinical events after the second ultrasound scan. In cohorts where the endpoint ‘vascular
death’ was not recorded, ‘total mortality’ was used instead. For sensitivity analyzes, the endpoint ‘total
mortality’ was analyzed independently. The Cox regression models were adjusted for age and sex
(and average CCA-IMT when analysing CCA-IMT progression) (model A), and additionally for
ethnicity, socioeconomic status, body mass index, systolic blood pressure, antihypertensive
medication, total cholesterol, lipid lowering medication, smoking status, fasting glucose or HbA1c, as
available (model B). When these risk factors were available for both visits, both their average and their
progression was used for adjustment. The definitions of the combined endpoint and the adjustment

variables for each cohort are listed in webtable A2.
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The first and the last author had full access to the data and take responsibility for its integrity. All

authors have read and agreed to the manuscript as written.

Results

During the literature search, 2278 publications were screened (webfigure A1). Of 33 eligible
population-based cohorts, 20 were included. The only cohort that appeared as a ‘diabetes cohort’ in
the screening process was in fact based on a population sample as well, and represented persons
with and without type 2 diabetes; it was also included [18]. One other study dedicated to persons with
diabetes was not eligible as no endpoints events were observed in the group of subjects with diabetes
and with two ultrasound scans [19]. The mean age at baseline of all included diabetes patients was

60.4 years (range 33-92).

Table 1 gives an overview of the included cohorts, which comprise a total of 3902 persons with
diabetes amongst whom 935 CVD events have been recorded during follow-up after the second
ultrasound scan. The ultrasound protocols were heterogenious in some respects; details are displayed
in webtable A3. The mean interval between the two CIMT measurements on which progression was

based was 4 years (ranging from 2 to 7 years).

The CIMT and CIMT progression values are shown in table 2 (mean CCA-IMT) and table 3 (maximal
CCA-IMT), which compare progression in persons with and without diabetes. Subjects with diabetes
had on average 0.041mm higher (95% CI 0.036-0.045mm, adjusted for age and sex) mean CCA-IMT
than subjects without diabetes. For maximal CCA-IMT, the difference was 0.046mm (95% CI 0.041-
0.051mm). Average annual mean CCA-IMT progression in people with diabetes ranged from -0.09
mm to 0.04 mm/year across studies, and did not differ substantially between subjects with and without

diabetes.

Figure 1 shows Forest plots of the HR of the combined endpoint per standard deviation (SD) of
average mean CCA-IMT, which is the average of the first and the second CIMT measurement. These
HRs are clearly and significantly greater than 1: in model A we found a HR of 1.30 (95% CI: 1.22-
1.38), in model B (which adjusts for cardiometabolic risk factors) the HR was 1.22 (1.12-1.33). The I

statistics indicate no heterogeneity. Figure 2 displays similar plots for annual mean CCA-IMT

7
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progression. Here, the confidence intervals of the pooled HRs include 1: in model A the HR is 1.03

(0.96-1.10), in model B 0.99 (0.91-1.08).

In comparison, we assessed the HRs per SD of average mean CCA-IMT for persons without diabetes
in the same population cohorts. Here, the HRs were slightly smaller than in persons with diabetes

(webfigure A2), but the differences were not statistically significant (tests of interaction p>0.2).

Comprehensive sensitivity analyzes were done, including analysis of maximal CCA-IMT (webfigure
A3), and assessment of the clinical endpoint 'total mortality' (webfigure A4). Both of these showed a
robust association between average CIMT and risk, but not between CIMT progression and clinical
endpoints. We also looked for sex and ethnic differences in the associations (webfigures A5 and AG).
The HR for average CIMT for women was greater than that for men adjusting only for age, but this
difference was no longer convincing after adjusting for cardiometabolic risk factors. There were no

other clear differences according to sex or ethnic group.

Discussion

Diabetes mellitus is an important risk condition for atherosclerosis and its complications. In July 2014,
more than 11000 clinical trials in diabetes mellitus were registered at clinicaltrials.gov. The best
standard to evaluate the efficiency of a new antidiabetic drug, of dietary, lifestyle, or other
interventions is to observe clinical events, including myocardial infarction, stroke, and death. The
existence of a subclinical marker to evaluate change in risk is highly desirable in the development of
new therapies, as such surrogate endpoints in trials often yield results years before sufficient numbers
of true clinical events occur. This may save both costs and lives, speeding up the progress of drug

development.

CIMT is a measurement of subclinical organ damage, a marker located halfway between risk factors
and ‘hard’ clinical endpoint events such as myocardial infarction and stroke. Given its good predictive
value, CIMT is an excellent candidate for such a surrogate marker. If CIMT were a valid surrogate of
vascular events, one would expect both single-time CIMT and CIMT change to be independent
predictors of future clinical events. However, recent findings suggest no association between CIMT

progression and CVD event risk in the general population, despite a consistent association between

8
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‘baseline’ CIMT and CVD event risk [17]. Given our hypothesis that such an association may be more
evident in ‘high risk’ populations, i.e. people with diabetes, we first set out to assess differences in
CCA-IMT and CCA-IMT progression in subpopulations with and without diabetes, before investigating
the association of these measures with incident vascular events. We found a systematically higher
mean CCA-IMT in persons with diabetes, as compared with those without, with an average age and
sex adjusted difference of 0.04mm. For maximal CCA-IMT, the difference was 0.05mm. In a meta-
analysis from Brohall et al. [6], an average difference of 0.13mm (95% CI: 0.12-0.14) was found
between persons with diabetes and controls, although this meta-analysis relied on published
estimates, and therefore intermingled mean and maximal CCA-IMT. The difference may also be
explained by the fact that Brohall et al. included both population cohorts and case-control studies,
where in the latter long-standing diabetes may predominate, while we used only general population
cohorts where diabetes may have been newly diagnosed. In contrast, we found that rates of CCA-IMT

progression did not differ substantially between subjects with and without diabetes.

The current analyzes in subjects with diabetes showed a robust and substantial association between
average CIMT and the risk of the combined endpoint MI, stroke, or vascular death, which persisted
after adjustment for all major cardiovascular risk factors. The HR per SD of mean CCA-IMT we found
was identical to the corresponding estimate in the USE-IMT study on diabetes, which is not surprising
as the cohorts included have considerable overlap. In our data, the HR in people with diabetes was a
little higher than in people without diabetes (1.22 vs. 1.15), although this difference was not statistically

significant.

Furthermore, we found no noteworthy heterogeneity (1> = 0%) between the particular cohorts in this
analysis, whereas there was moderate, however non-significant, heterogeneity in the general
population (I?=37%) [17]. The association of CIMT and risk was virtually identical for maximal CCA-
IMT and the combined endpoint, and a little smaller, but nevertheless robust, for the endpoint 'total

mortality’.

A statistically significant association between CIMT progression and event risk was found neither for
mean nor for maximal CCA-IMT, nor when either the combined endpoint or total mortality were
analyzed. Thus, whilst the association between (single-time) carotid IMT and the risk of vascular

events has been shown many times, in subjects with diabetes [8] as well as in general population

9
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samples [7] and in all age groups [20], in both the present analysis of people with diabetes and the
recent analysis of the general population [17], an association between CIMT progression and CVD risk
remained unproven. One possible explanation for this apparent discrepancy may be that single-time
CIMT reflects a history of decades of exposure to risk factors, whereas CIMT progression relates to a
time frame of only a few years. Another hypothesis is that a true association between CIMT change
and risk is diluted by measurement error, despite the fact that all included studies made efforts to
increase reproducibility using different techniques (webtable A3). This hypothesis is supported by the
large standard deviation around the mean CIMT progression we observed here and in the general
population [17], and would argue for attempting to find an effect in randomised trials, where the

specific ultrasound protocols used may measure CIMT progression more precisely.

In our investigation, we assembled almost one thousand CVD event endpoints by collating individual
data from 21 cohort studies, being a large proportion of the globally available data on CIMT
progression and CVD events in diabetes. Although a large number of CVD events, it is possible that
an even larger dataset is required to demonstrate a relationship of CIMT progression with CVD

events.

Conclusion

In a large individual participant data meta-analysis we pooled a large proportion of the global data to
determine the association between CIMT progression and vascular risk in people with diabetes. We
reproduced and substantiated the association between single-time CIMT level and event risk in people
with diabetes. Despite this, we did not find an association between CIMT progression and future event
risk. Based on the evidence obtained from populations based cohort studies, none of which
specifically designed for assessment of change over time in CIMT, the use of CIMT progression as a
surrogate endpoint in clinical trials in people with diabetes is not supported. To further assess whether
CIMT could be a valid surrogate endpoint in some circumstances, it will be necessary to determine
whether, in randomised ftrials, an intervention acts on CIMT progression in a similar way as it acts on

event risk. Such an analysis is planned in the framework of the PROG-IMT collaboration.

10
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Table 1: Included cohorts with sample size and numbers of endpoint events

Cohort Country Total number | Number of Mean interval | Mean duration Number of Crude event rate of the
with two subjects with between the of clinical follow- | combined combined endpoint
ultrasound diabetes without | two ultrasound | up (years) after | endpoint events among subjects with
scans previous CVD scans (years) second among subjects diabetes (per 1000

events ultrasound scan | with diabetes person years)

AIR [21] Sweden 297 12 3.3 5.1 1 16.2

ARIC [22] USA 12221 1131 2.9 7.4 281 33.5

BHS [23] USA 554 22 24 4.3 2 21.2*

Bruneck [24] Italy 633 47 5.0 8.0 11 29.3

CAPS [20] Germany 3284 74 3.1 5.2 6 15.7

CCCC [25] Taiwan 1285 127 5.1 7.2 8 8.7

CHS 1 [26] USA 3551 896 2.9 8.3 348 46.9

CHS 2[26] USA 297 87 5.9 5.2 25 55.5

CMCS [27] China 920 57 5.4 4.9 2 7.2

DIWA [18] Sweden 418 40 5.5 2.1 2 23.4

EAS [28] UK 620 31 6.5 5.2 4 25.0

EPICARDIAN [29] Spain 161 7 3.0 6.6 1 21.5

EVA [30] France 922 57 2.0 13.2 19* 25.3*

INVADE [31] Germany 2534 488 2.2 3.9 70 36.6

KIHD [32] Finland 891 29 4.1 11.5 18 54.1

NOMAS/INVEST [33] | USA 647 116 3.6 2.9 5 14.8

PIVUS [34] Sweden 680 53 5.1 1.8 4 40.8*

PLIC [35] Italy 1538 71 23 4.0 1 3.5

Rotterdam [36] Netherlands 2610 158 6.4 54 51 59.5

SAPHIR [37] Austria 1154 35 4.6 9.5 1 3.0

SHIP [38] Germany 1751 283 5.2 5.5 50 32.0

Tromsg [39] Norway 4003 81 6.3 6.4 25 48.1

*number of deaths among subjects with diabetes
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Table 2: Average mean CCA-IMT and annual mean CCA-IMT progression in persons with and without diabetes

Cohort Average mean CCA-IMT Annual mean CCA-IMT progression
[mm] [mm/year]
Diabetes No diabetes Difference Diabetes  No diabetes Difference

Mean (SD) Mean (SD) Mean (SE)& Mean (SD)  Mean (SD) Mean (SE)*
AIR .86 (.14) 79 (.12) .066 (.036) -.004 (.040)  .001 (.028) -.005 (.008)
ARIC 72 (.13) .56 (.11) .052 (.003) .009 (.048) ) -.001 (.001)
CAPS 81(.13) 73 (.17) .018 (.018) -.004 (.035) ) -.007 (.011)
CHS 1 90 (.16) .86 (.14) .038 (.005) .006 (.053) ) .001 (.002)
CHS 2 94 (.15) .92 (.16) .015 (.020) .005 (.030) ) -.007 (.004)
CMCS 85 (.23) .81 (.19) .040 (.025) .037 (.044) ) -.002 (.006)
DIWA 94 (.17) .86 (.15) .074 (.025) -.001 (.022) ) -.005 (.003)
EAS 87 (.20) 85 (.19) .005 (.033) .030 (.032) 045) .001 (.008)
EPICARDIAN 78 (.15) 79 (.21) -.004 (.079) -.093 (.101) .133) .001 (.052)
EVA 72 (11) .66 (.10) .045 (.014) .008 (.040) ) .002 (.006)
INVADE 86 (.18) .81 (.17) .031 (.008) .012 (.082) ) .004 (.004)
KIHD 83 (.12) .81 (.16) .010 (.027) .024 (.022) ) -.005 (.006)
NOMAS/INVEST 72 (.09) .73 (.08) -.005 (.008) .007 (.028) ) -.002 (.003)
PIVUS 97 (.17) 92 (.14) .049 (.021) .009 (.034) ) .000 (.004)
PLIC 74 (12) .66 (.13) .029 (.013) .009 (.032) ) -.007 (.004)
Rotterdam 86 (.15) .79 (.14) .046 (.011) .012 (.024) ) .000 (.002)
SAPHIR 91 (.11) .80 (.12) .074 (.019) .024 (0.24) ) .005 (.003)
SHIP 83 (.16) 78 (.14) .031 (.009) .009 (.037) ) .001 (.002)
Tromsg 87 (.16) 78 (.14) .053 (.013) .010 (.034) ) .006 (.002)
Combined (95% CI) .041 (.036 to .045) -.000 (-.001 to .001)
Note: * adjusted for age and sex
Mean CCA-IMT is not available in BHS, Bruneck and CCCC
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Table 3: Average maximal CCA-IMT and annual maximal CCA-IMT progression in persons with and without diabetes

Cohort Average max CCA-IMT Annual max CCA-IMT progression
[mm] [mm/year]
Diabetes No diabetes Difference Diabetes No diabetes Difference
Mean (SD) Mean (SD) Mean (SE)& Mean (SD) Mean (SD) Mean (SE)*
AIR 1. 04 (17) .98 (.16) .062 (.046)  .006 (.062) 014 (.042) -.008 (.013)
ARIC 83 (.16) .76 (.\13) .054 (.004) .015 (.055) .015 (.044) .000 (.002)
BHS 91 (.22) 75(.12) 092 (.019)  -.006 (.102) .001 (.048) -.009 (.008)
BRUNECK 1. 02 (.15) .95 (.18) 004 (.022)  .022(.032) .028 (.027) -.004 (.004)
CCCC 79 (.20) 73(.18) .032(.015)  .023(.048) .019 (.049) .004 (.004)
CHS 1 1. 09 (.20) 1.03 (.18) .050 (.007) .013 (.070) .009 (.060) .004 (.002)
CHS 2 1. 11 (.18) 1.09 (.19) .020 (.024)  -.006 (.035) .004 (.035) -.010 (.005)
CMCS 92 (.29) .88 (.25) .043(.034)  .051(.053) .053 (.057) -.002 (.008)
DIWA 1.07 (.23) .98 (.18) .088 (.030)  .001 (.026) .008 (.026) -.007 (.004)
KIHD 1. 08 (.17) 1.06 (.22) .004 (.038) .063 (.041) .066 (.049) -.002 (.009)
NOMAS/INVEST 93 (.09) .94 (.09) -.002 (.001) .008 (.029) .009 (.032) -.002 (.003)
PIVUS 1. 12 (.17) 1.06 (.17) .056 (.025) .020 (.043) .015 (.036) .005 (.005)
PLIC 82 (.13) .73 (.15) .032 (.015) .003 (.038) .009 (.043) -.006 (.005)
Rotterdam 1. 08 (17) 1.01 (.16) 047 (.013)  .012(.020) .016 (.023) -.004 (.002)
SHIP 98 (.20) 89 (.19) 036 (.011)  .002(.032) .000 (.031) .001 (.002)
Tromsg 1. 09 (.21) .97 (.18) .082 (.017) .014 (.043) .005 (.025) .009 (.003)
)

Combined (Cl 95%)

.046 (.041 to .051)

-.000 (-.002 to .001

Note: &

adjusted for age and sex.
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Figures
Combined endpoint (model A)
Study Subjects  Events HR (95% CI)
ARIC 1131 281 - . 1.30 (1.17, 1.45)
CHsS1 896 348 —_— 1.35 (1.22, 1.50)
CHS2 87 25 1.32 (0.88, 1.99)
INVADE 488 70 —0'— 1.22 (0.98, 1.52)
Rotterdam 158 51 ——9—-— 1.17 (0.86, 1.58)
SHIP 283 50 ——0—-— 1.13 (0.84, 1.52)
Tromso 81 25 > 1.50 (0.95, 2.38)
Pooled small studies 472 4 _— 1.22 (0.87, 1.69)
Overall (I-squared = 0.0%, p= 0.911) @ 1.30 (1.22, 1.38)
NOTE: Weights are from random effects analysis
T - T T

1

i 1.5
Hazard Ratio of combined endpoint per SD increase in average mean CCA-IMT

Combined endpoint (model B)

Study Subjects  Events HR (95% CI)

0
ARIC 814 166 ——0—;— 1.08 (0.93, 1.27)
CHs1 656 242 —;—0— 1.34 (1.17, 1.53)
CHs2 84 24 ——o% 1.79(1.00, 3.18)
INVADE 478 67 ——O—E— 1.16 (0.92, 1.47)
Rotterdam 145 46 : 1.30 (0.85, 1.97)
SHIP 277 50 ——0—:— 1.07 (0.77, 1.47)
Tromso 67 19 ¢ Y 1.19 (0.42, 3.39)
Pooled small studies 448 39 ——;—0— 1.36 (0.96, 1.93)

I
Overall (I-squared = 0.0%, p = 0.438) <> 1.22(1.12, 1.33)
NOTE: Weights are from random effects analysis !

T T T

5 1 15
Hazard Ratio of combined endpoint per SD increase in average mean CCA-IMT

Figure 1: Forest plot of HR of the combined endpoint (Ml or stroke or vascular death) per SD of average
mean CCA-IMT, in subjects with diabetes

Note: pooled small studies included: AIR, CAPS, CMCS, DIWA, EAS, EPICARIDIAN, KIHD,
NOMAS/INVEST, PLIC and SAPHIR
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Combined endpoint (model A)

Study Subjects  Events HR (95% CI)
ARIC 1131 281 ——:0— 1.05 (0.94,1.17)
CHS1 896 348 —t—v— 0.99 (0.88, 1.10)
CHSs2 87 25 —-:—0% 1.34 (0.88, 2.03)
INVADE 488 70 ——:0— 1.04 (0.88, 1.25)
Rotterdam 158 51 —-:nr— 1.06 (0.76, 1.46)
SHIP 283 50 - 0.97 (0.75, 1.26)
Tromso 81 25 ———o—) 1.24 (0.83, 1.86)
Pooled small studies 472 41 40——:— 0.96 (0.69, 1.34)
Overall (I-squared = 0.0%, p = 0.839) & 1.03 (0.96, 1.10)
NOTE: Weights are from random effects analysis i
T T

1 1.5

Hazard Ratio of combined endpoint per SD increase of annual progression of meanCCA-IMT

Combined endpoint (model B)

Study Subjects  Events HR (95% CI)
EI
ARIC 814 166 —!I—O— 1.05 (0.90, 1.23)
CHS1 656 242 ———— 0.95 (0.82, 1.10)
CHS2 84 24 i 3 1.19 (0.70, 2.02)
INVADE 478 67 —I¢— 1.02 (0.84, 1.25)
Rotterdam 145 46 + 0.93 (0.60, 1.43)
SHIP 277 50 —0-— 0.97 (0.73, 1.30)
Tromso 67 19 ¢ 0.56 (0.28, 1.12)
Pooled small studies 448 39 0.99 (0.70, 1.39)
Overall (l-squared = 0.0%, p = 0.767) <> 0.99 (0.91, 1.08)
NOTE: Weights are from random effects analysis
T T

.5 1 1.5
Hazard Ratio of combined endpoint per SD increase of annual progression of meanCCA-IMT

Figure 2: Forest plot of HR of the combined endpoint (Ml or stroke or vascular death) per SD of annual mean
CCA-IMT progression, in subjects with diabetes

Note: pooled small studies included: AIR, CAPS, CMCS, DIWA, EAS, EPICARIDIAN, KIHD,
NOMAS/INVEST, PLIC and SAPHIR
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Appendix: Webtables

Cohort Definition of Diabetes Mellitus

AIR Self reported physician's diagnosis

ARIC ADA definition (RPG or FPG or OGTT) or preexisting antidiabetic medication

BHS FPG>126mg/dL or preexisting antidiabetic medication

Bruneck Record-confirmed physician's diagnosis or HbA1c26.5%

CAPS Self reported physician's diagnosis

CCCC FPG>140mg/dL or preexisting antidiabetic medication

CHS Self reported physician's diagnosis

CMCS Self reported physician's diagnosis or preexisting antidiabetic medication

DIWA Oral glucose tolerance test

EAS Self reported physician's diagnosis or preexisting antidiabetic medication

EPICARDIAN FPG=126mg/dL or preexisting antidiabetic medication

EVA Self reported physician's diagnosis or FPG=7.8 mmol/L or preexisting antidiabetic medication
INVADE Self reported physician's diagnosis or preexisting antidiabetic medication

KIHD Self reported physician's diagnosis or preexisting antidiabetic medication
NOMAS/INVEST Self reported physician's diagnosis or FPG>126mg/dI or preexisting antidiabetic medication
PIVUS Self reported physician's diagnosis or FPG27.0 mmol/L

PLIC Self reported physician's diagnosis or preexisting antidiabetic medication

Rotterdam Self reported physician's diagnosis or preexisting antidiabetic medication

SAPHIR Self reported physician's diagnosis or preexisting antidiabetic medication

SHIP Self reported physician's diagnosis or HbA1¢c>6.5% or preexisting antidiabetic medication
Tromsg Self reported physician's diagnosis or preexisting antidiabetic medication

Webtable A1: Definition of diabetes mellitus by cohort

ADA = American Diabetes Association
RPG = random plasma glucose

FPG = fasting plasma glucose

OGTT = oral glucose tolerance test
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Study definition of the combined ethnicity Socio- systolic blood body mass index total cholesterol HbATc fasting glucose antihypertensive Lipid lowering smoking
endpoint economi pressure medication medication
c status

BL BL BL FU BL FU BL FU BL FU BL FU BL FU BL FU BL FU
AR MI or stroke or vascular death yes missing yes yes yes yes yes yes missing missing yes yes yes yes yes yes yes yes
ARIC MI or stroke or death yes inc yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
BHS n.a. yes edu yes yes yes yes yes yes yes missing yes yes yes yes yes yes yes yes
Bruneck MI or stroke or vascular death yes ses yes yes yes yes yes yes missing missing yes yes yes yes missing missing yes yes
CAPS Ml or stroke or death missing edu yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
Ccccc MI or stroke or death yes ses yes yes yes yes yes yes missing missing yes yes yes missing missing missing yes missing
CHsS_1 MI or stroke or vascular death yes edu yes yes yes yes yes yes missing missing yes yes yes yes yes yes yes yes
CHS_2 MI or stroke or vascular death yes inc yes yes yes missing yes yes missing missing yes yes yes yes yes yes yes yes
CMCS MI or stroke or vascular death yes edu yes yes yes yes yes yes missing missing yes yes yes yes yes yes yes yes
DIWA MI or stroke or vascular death yes edu yes yes yes yes yes yes missing missing yes yes yes missing yes missing yes missing
EAS MI or stroke or vascular death missing ses yes yes yes yes yes missing missing missing yes yes yes missing missing missing yes yes
EPICARDIAN MI or stroke or vascular death missing missing yes missing yes missing yes missing missing missing yes missing missing missing yes missing yes missing
EVA n.a. missing missing yes yes yes yes yes yes missing missing yes yes yes yes yes yes yes yes
INVADE Ml or stroke or death missing edu yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
KIHD MI or stroke or vascular death yes edu yes yes yes yes yes yes missing missing yes yes yes yes yes yes yes yes
NOMAS/INVEST MI or stroke or vascular death yes edu yes missing yes missing yes yes missing missing yes yes yes missing yes missing yes missing
PIVUS n.a. missing ses yes yes yes yes yes yes missing missing yes yes yes yes yes yes yes yes
PLIC MI or stroke or vascular death missing missing yes yes yes yes yes yes missing missing yes yes yes yes missing missing yes yes
Rotterdam MI or stroke or death yes edu yes yes yes yes yes yes missing missing missing yes yes yes yes yes yes yes
SAPHIR MI or stroke or vascular death missing ses yes yes yes yes yes yes missing missing yes yes yes yes yes yes yes yes
SHIP Ml or stroke or death missing edu yes yes yes yes yes yes yes yes yes yes yes yes missing missing yes yes
Tromso MI or stroke or vascular death yes edu yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Webtable A2: Definition of the combined endpoint, and available adjustment variables by cohort

BL = baseline visit
FU = follow-up visit

n.a. = not applicable (only total mortality available)

inc = household income
edu = education level
ses = socioeconomic status
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Cohort CCA landmark CCA length Avoid ECG Angle Multiple Central Edge detection
plaques gated control scans reading algorithm

AIR Beginning of bulbar widening 1cm No Yes No No Yes Yes
ARIC Beginning of bulbar widening 1cm No Yes Yes Yes Yes No
BHS Beginning of bulbar widening 1cm No Yes Yes Yes Yes No
Bruneck Beginning of bulbar widening 3cm Yes Yes Yes No No No
CAPS 2cm proximal to the tip of the flow divider up to 4cm Not specified No No No Yes Yes
CCccC 1cm proximal to the tip of the flow divider 1cm Yes Yes Yes Yes No No
CHS Beginning of bulbar widening or (if not 1cm No No No No Yes No

determinable) 1cm proximal to the tip of

the flow divider
CMCS Beginning of bulbar widening Three single measurements  Yes No No No Yes No

each in 3 segments of 1cm

DIWA Beginning of bulbar widening 1cm No" Yes No No Yes Yes
EAS Beginning of bulbar widening 0,5cm Yes No No No Yes No
EPICARDIAN Beginning of bulbar widening 1cm Yes No Yes Yes No No
EVA 2cm proximal to the tip of the flow divider 2cm Yes No Yes No Yes Yes
INVADE 1cm proximal to the tip of the flow divider 1cm Yes No Yes Yes Yes Yes
KIHD Beginning of bulbar widening 1-5cm No No No No Yes Yes
NOMAS/INVEST  1cm proximal to the tip of the flow divider 1cm Yes No Yes® No Yes Yes
PIVUS Beginning of bulbar widening 1cm Not specified Yes No No Yes Yes
PLIC 2cm proximal to the tip of the flow divider 2cm Yes Yes No No Yes Yes
Rotterdam Beginning of bulbar widening 1cm No Yes No Yes Yes Yes
SAPHIR 8 mm proximal to the tip 8mm Yes No Yes Yes No No

of the flow divider
SHIP Beginning of bulbar widening 1cm No No No No Yes Yes
Tromsg Beginning of bulbar widening 1cm No" Yes No Yes Yes Yes

Webtable A3: Ultrasound protocols

*vessel wall parallel to transducer interface
*internal landmarks in computer aided navigation
“plaques purposely included
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Appendix: Webfigures

PubMed research

2,278 publications

Population cohorts Diabetes cohorts

41 cohorts did not 163 potentially

459 potentially
relevant cohorts

relevant cohorts

89 cohorts did not

reply to screening reply to screening

89 cohorts not eligible:
Only one ultrasound visit,

no clinical follow-up after
2nd ultrasound, or/and

122 cohorts did reply
to screening

370 cohorts did reply

369 cohorts not eligible:
to screening

No type 2 diabetes cohort,
only one ultrasound visit,

no clinical follow-up after
2nd ultrasound or/and

no endpoint event among
subjects with diabetes no endpoint event

13 cohorts not included:
declined participation (9)
did not reply to invitation (1)
accepted invitation but did
not send the data set (3)

33 cohorts eligible 1 cohort eligible

20 cohorts included ' 1 cohort included '

Webfigure A1: Flowchart showing numbers of screened and included publication and cohorts
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Panel T Gombined endpoint (model A) Panel2  Combined endpoint (model B)

Study Sample  Event HR (85% CI) Study Sample  Event HR (95% CI)
ARIC 11090 1029 —_— 1.37 (1.30, 1.45) ARIC 9329 747 + 1.24 (1.16, 1.32)
CAPS 3207 113 —0— 1.23 (1.02, 1.48) CAPS 2830 101 ——E—‘% 1.24 (0.96, 1.61)
CHS1 2655 822 -—o— 1.31 (1.22, 1.40) CHS1 2483 758 ;—o— 1.24 (1.15, 1.33)
CHs2 210 37 —5—.—) 1.41 (1.04, 1.89) CHS2 193 33 3 1.15(0.79, 1.66)
EAS 589 33 —.—4;—) 1.39 (1.02, 1.90) EAS 549 31 —:—4—9 1.40 (1.02, 1.91)
INVADE 2046 169 —o—.— 1.18 (1.02, 1.38) INVADE 2004 166 ——— 1.17 (1.00, 1.37)
KIHD 862 235 —_—— 1.23 (1.11, 1.35) KIHD 753 206 _— 1.17 (1.04, 1.31)
NOMAS 531 21 : 1.24 (0.77, 1.99) NOMAS 506 21 . 1.15 (0.69, 1.91)
Rotterdam 2452 476 —t 1.14 (1.04, 1.25) Rotterdam 2236 404 ——o—i— 1.07 (0.96, 1.19)
SAPHIR 1119 32 ' > 1.28 (0.90, 1.83) SAPHIR 355 11 v > 1.02(0.48, 2.17)
SHIP 1468 142 ——+—. 1.07 (0.92, 1.26) SHIP 1432 137 —9—: 1.03 (0.87, 1.21)
Tromso 3922 609 —m 1.20 (1.11, 1.31) Tromso 3451 529 —-—o—i 1.06 (0.97, 1.17)
Pooled small studies 3111 69 (—-—— 0.96 (0.74, 1.23) Pooled small studies 3037 66 (—.——' 0.88 (0.68, 1.16)
Overall (I-squared = 54.8%, p = 0.009) <> 1.23 (1.16, 1.30) Overall (I-squared = 38.3%, p = 0.078) @ 1.15(1.09, 1.21)

T Y

i '
NOTE: Weights are from random effects analysis H NOTE: Weights are from random effects analysis E

T T T T

Webfigure A2:

8 1

1.7

Hazard Ratio of combined endpoint per SD increase in average mean CCA-IMT

7

1

1.5

Hazard Ratio of combined endpoint per SD increase in average mean CCA-IMT

Page 26 of 35

Forest plot of HR of the combined endpoint (Ml or stroke or vascular death) per SD of average mean CCA-IMT (panels 1 and 2) in subjects without
diabetes

Note: pooled small studies included: AIR, CMCS, DIWA, EPICARDIAN and PLIC
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Panel 2

Panel 1 Combined endpoint (model A) Combined endpoint (model B)
Study Subjects  Events HR (95% Cl) Sty Sbjgct;  Eyents ERpa%Cl)
S ik i 3 129 (1.16,1.43) ARIC 814 166 ——o—o 1.07 (0.92, 1.24)
— 96 248 . > 139 (1.25,154) CHs1 656 242 A,—o— 1.37(1.20, 156)
CHs2 87 25 ——.—% 139 (091,2.12) CHa2 8 24 _'—’9 186(1.07,3:28)
Rotterdam 136 43 ——o—l— 1.21(091,162) Rotterdam 127 39 ——‘—% 1.36(0.93,1.98)
SHIP 283 50 __.— 1.14 (085, 1.54) SHIP 277 50 ——o— 1.09(0.79, 151)
Tromso 81 25 ——v—‘% 1.43 (0.90,2.28) Tromso 67 19 D 1.13(0.40,3.14)
1
Pooled small studies 499 48 —0—5— 0.98 (0.71,1.34) Pooled small studies 366 39 ——‘—‘— 1.12(0.78,1.62)
Overall (-squared = 0.0%, p = 0.433) <> 131 (1.22,1.40) Overall (I-squared = 34.5%, p =0.165) <> 1.23(1.08, 1.40)
NOTE: Weights are from random effects analysis E NOTE: Weights are from random effects analysis i
T T T T T T
T 1 15 2 T 1 1.5 2
Hazard Ratio of combined endpoint per SD increase in average maxCCA-IMT atio of combined endpoint per SD increase in average maxGCA-IMT
Panel 4
Combined endpoint (model A) Combined endpoint (model B)
Panel 3
Study Subjects  Events HR (95% Cl) Study Subjects  Events HR (95% Cl)
ARIC 1131 281 0 1.09 (0.98,1.22) ARIC 814 166 -‘E_._ 1.13(0.98,1.31)
CHS1 896 348 —9——; 0.94 (0.85,1.05) CHS1 656 242 —0—‘:— 0.96 (0.84,1.10)
CHs2 87 25 —"_’H 1.21(0.78,1.88) CHS2 84 24 —T—H 1.18 (0.69,2.02)
Rotterdam 136 43 ——é—‘% 1.28 (0.97,1.71) Rotterdam 127 39 —‘E—H 1.27 (0.86,1.87)
SHIP 283 50 —0:— 1.02 (0.79,1.32) SHIP 277 50 _:0— 1.02 (0.77,1.36)
Tromso 81 25 ——-—o% 1.19 (0.78,1.81) Tromso 67 19 %1— 0.54 (0.27,1.05)
Pooled small studies 499 48 —é— 0.86 (0.63,1.19) Pooled small studies 366 39 ‘E— 0.81(0.56,1.17)
Overall (l-squared =29.1%, p = 0.206) <:> 1.04 (0.95,1.14) Overall (l-squared = 36.0%, p = 0.154) <> 1.02 (0.89, 1.15)
NOTE: Weights are from random effects analysis E NOTE: Weights are from random effects analysis E
T T T T

3 1 1.5 5 1 g
Hazard Ratio of combined endpoint per SD increase of annual progression of maxCCA-IMT Hazard Ratio of combined endpoint per SD increase of annual progression of maxCCA-IMT
Webfigure A3: Forest plot of HR of the combined endpoint (Ml or stroke or vascular death) per SD of average maximal CCA-IMT (panels 1 and 2) and annual maximal

CCA-IMT progression (panels 3 and 4)
Note: pooled small studies included: AIR, BRUNECK, CCCC, CMCS, DIWA, KIHD, NOMAS/INVEST and PLIC
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Total mortality (model A) Total mortality (model B)
Study Subjects  Events HR (95% ClI) Study Subjects  Events HR (95% CI)
ARIC 1131 165 —_— 1.27 (1.12, 1.45) ARIC 814 82 — 1.05 (0.85, 1.30)
CHs1 896 348 —— 1.35(1.22, 1.50) CHS1 656 242 e 1.34 (1.17, 1.53)
CHs2 87 26 — % 1.34(0.89,202) CHs2 84 25 —_———% 182(1.09,304)
INVADE 488 51 _— 1.04 (0.80, 1.37) INVADE 478 49 _— 0.98 (0.73, 1.32)
Rotterdam 158 34 s 1.34(094,182) Rotterdam 145 30 > 1.45(0.86, 2.44)
SHIP 283 45 _— 1.12(0.82, 1.52) SHIP 277 45 —_—— 1.07 (0.76, 1.50)
Tromso 81 29 - 1.02 (0.68, 1.54) Tromso 67 21 ¢ 3 1.11 (0.49, 2.53)
Pooled small studies 581 57 —_— 1.27(0.97, 1.65) Pooled small studies 335 24 — &3 150(0.88,257)
Overall (-squared = 0.0%, p = 0.637) <> 1.28(1.19,1.37) Overall (I-squared = 26.8%, p = 0.215) @ 1.21 (1.06, 1.38)
NOTE: Weights are from random effects analysis : NOTE: Weights are from random effects analysis :
T = T

T T
1 17 ] 2

F
Panel 3 Hazard Ratio of total mortality per SD increase in average mean CCA-IMT

Total mortality (model A)

Study Subjects  Events HR (95% ClI)
ARIC 1131 165 E 1.07 (0.95, 1.21)
CHS1 896 348 —0— 0.99 (0.88, 1.10)
CHs2 87 26 4% 1.22 (0.82, 1.81)
INVADE 488 51 —OE— 1.02 (0.82, 1.26)
I
Rotterdam 158 34 — 1.03 (0.89, 1.54)
SHIP 283 45 —9*‘— 0.98 (0.74, 1.29)
Tromso 81 29 — L 1.27 (0.86, 1.88)
'
Pooled small studies 581 57 —O—J— 0.91(0.71, 1.18)
Overall (l-squared = 0.0%, p = 0.799)
NOTE: Weights are from random effects analysis

> 1.02 (0.96, 1.10)

. T T
1 17 2

T
Panel 4tio of total mortality per SD increase in average mean GCA-IMT

Total mortality (model B)

Study Subjects  Events HR (95% CI)
ARIC 814 82 —{—0— 1.09 (0.90, 1.33)
CHS1 656 242 —— 0.95 (0.82, 1.10)
CHs2 84 25 4’—0—} 1.35 (0.84, 2.18)
INVADE 478 49 —_— 1.00 (0.78, 1.28)
Rotterdam 145 30 1.01 (0.56, 1.83)
SHIP 277 45 —_— 1.00 (0.74, 1.36)
Tromso 67 21 — 0.75 (0.43, 1.33)
Pooled small studies 335 24 —_— 0.88 (0.59, 1.29)
Overall (I-squared = 0.0%, p = 0.748) <> 1.00 (0.91, 1.09)
NOTE: Weights are from random effects analysis

T
e

T T
1 1.5 19

Hazard Ratio of total mortality per SD increase of annual progression of meanCCA-IMT

Webfigure A4: Forest plot of HR of total mortality per SD of average mean CCA-IMT (panels 1 and 2) and annual mean CCA-IMT progression (panels 3 and 4)
Note: pooled small studies included: AIR, CAPS, CMCS, DIWA, EAS, EPICARDIAN, EVA, KIHD, NOMAS/INVEST, PIVUS and SAPHIR

T T T
.55 1 15 1.9

Hazard Ratio of total mortalityt per SD increase of annual progression of meanCCA-IMT
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Panel 1
Combined endpoint (model A) Panel 2 Combined endpoint (model B)

Study Subjects  Events HR (85% CI)
Study Subjects  Events HR (95% CI)
Ven |
ARIC 488 141 —_— 1.00 (0,84, 1.19) Men
CHs1 407 177 —_— 1.32(1.15, 1.53) ARIC 345 92 —_— 0,87 (069, 1.09)
cHs2 29 1 | S eoss2m) CHst 203 118 —_ 127 (1.05, 1.53)
INVADE 229 30 — 1.13(0.80,1.58) CHs2 27 n 064 (0.05,7.47)
Rotterdam 7 28 —— %5 134(088,205) INVADE 221 28 — 1.00 (0.64, 1.59)
SHIP 157 32 —_— 0.94 (0.64, 1.38) Rotterdam 68 27 ————— %> 1.75(0.89, 3.44)
1. 1 —
Tromso 33 11 107 (052, 2.20) SHIP 154 32 091 (059, 1.41)
Pooled small studies 255 31 — & 12508418 Tromso 2 8 0.33(0.01, 13.99)
3 Pooled smallstudies 241 31 ————+———> 1.39(090,2.15)
Subotal (I-squared = 11.7%, p = 0.339) 116 (1.04, 1.29)
(squ: P ) <> ¢ ) Sublotal (I-squared = 35.3%, p = 0.146) L 1.10(0.91,1.32)
Women %
jomen
ARIC 643 140 ———  150(1.38,184)
ARIC 469 7 — 126 (0.97, 1.64)
CHS1 489 171 . 1.36(1.17,1.58) CHs1 263 124 L . 1.38 (1.13, 1.68)
CHs2 58 14 —————————— 1.39(0.75,255) s = 5
- F .96, 1.
= 22 ram . W T
5:":’ o 126 18 e (oasvzoo) Rotterdam 7 19 1.05 (0.51,2.16)
> 130 (0852 |
b a8 14 240(1 20'““) SHIP 123 18 —————> 1.38(0.79,240)
———> 240(1.20, 4.
pm':‘;o iiud 37 1o ot (0 % 22) Tromso 38 11 ———————> 17.22(1.15,257.52)
SM; ‘sm}a g : B 144(| 8 |5;) Pooled smallstudies 207 8 1.16 (0.42,3.20)
ickoial aguared=0.e;p=0.44%) > 44(1.31.157) Subotal (I-squared = 0.0%, p = 0.643) P 1.30 (1.14, 1.48)
N S R e NOTE: Weights are from random effects analysis
T T T
T T T
‘ : 5 . . 15 2 5 1 15 2
Ha=7ard Ratio of combined endpoint per SD increase in average mean CCA-IMT Hazard Ratio of combined endpoint per SD increase in average mean CCA-IMT

Panel 3 Panel 4

Combined endpoint (model A) Combined endpoint (model B)

Study Subjects  Events HR (85% CI)
Study Subjects  Events HR (95% CI)

Men

ARIC 488 141 0.93(0.79, 1.09) Men

CHs1 407 177 —_— 0.95(0.81, 1.11) ARIC 45 92 o ——— 084 (0.68, 1.04)

CHED 5 o€ - 069037, 1.28) cHs1 203 118 —_— 0.90 (0.7, 1.10)

INVADE 229 30 —_t 1.13(0.82, 1.55) CHs2 27 noo< 0.00(0.00,0.10)

i, - 28 1 128 (0.54,1.96) INVADE 221 28 —_— 0.99 (0.68, 1.45)

SHIP Y57 - | 1.20(0.86,1.67) Rotterdam 68 27 (—q: 0.90 (0.47, 1.72)

Tromiao 33 1 - > 1.26(0.65,2.44) SHIP 154 32 1.29(0.88, 1.91)

Pooled small studies 255 31 — 0.90 (0.60, 1.36) Tromeg 2 8 0.03(0.00,4.84)

Skl (CREI= D% = 05T0) <> 096 0008 Pooled small studies 241 31 _— 0.96 (0.62, 1.48)
Subtotal (I-squared = 45.5%, p = 0.076) 0.94 (0.7, 1.15)

Women

ARIC 643 140 — 1.07 (094, 1.21) Wamer

S i bow e o ARIC 469 7 1.23(0.98, 1.54)
cHs1 363 124 —_— 1.02 (0.82,1.28)

] b 1 1901:17/858) CHs2 57 13 ——> 3.94(1.43,10.82)

LT et “ . _ 106025 133) INVADE 257 39 — 1.03(0.80, 1.34)

Rotterdam 8 2 —_— 0.95 (055, 1.64)

Ship el i [ s o e Rotterdam 7 19 1.02(0.48, 2.16)

g SHIP 123 8 et 0,80 (0.42, 1.54)

Tromso 48 14 — > 130(075,22¢) il - " Gz

Podedsmallshudes: 217 1 s Se—— ) Pooled small studies 207 8 1,68 (0.50, 5.61)

Stbiotal (kequared =19:1%, p=0:279) T 1:061(0.95, 1:19) Subtotal (I-squared = 33.8%, p = 0.158) P 1.11(0.92, 1.34)

NOTEN R ol posmictiacts ahely sl NOTE: Weights are from random effects analysis

5 1 15 2 L 7 T z
HR of combined endpoint per SD increase of annual progression of meanCCA-IMT Hazard Ratio of combined endpoint per SD increase of annual progression of meanCCA-IMT

Webfigure A5: Forest plot of HR of the combined endpoint per SD of average mean CCA-IMT (panels 1 and 2) and annual mean CCA-IMT progression (panels 3 and 4),
stratified by sex
Note: pooled small studies included: AIR, CAPS, CMCS, DIWA, EAS, EPICARDIAN, KIHD, NOMAS/INVEST, PLIC and SAPHIR
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Panel T Combined endpoint (model B)

Study Subjects
Caucasian

ARIC 577
CHs1 617
INVADE 47
Rotterdam 141
Pooled small studies 79

Sublotal (I-squared - 50.3%, p - 0.090)

Other

ARIC 237
Pooled small studies 169
CHs1 4
INVADE T
Rofterdam 4

Sublotal (I-squared - 59.9%, p ~0.114)

Black
GHs1 35
GHs2 84

Subtotal (-squared = 53.4%, p = 0.143)

Evenis

119
231
66
45
21

+ 4+ o0

1"
24

NGTE: Weights are from random effects analysis

HR (95% CI)

094 (0.77,1.14)
132(1.14,152)
1.17 (0.92,1.48)
1.24.(0.81,191)
1.45 (0.85,2.48)
1.17 (1.00,1.38)

1.37 (0.98, 1.90)
0.42(0.10,1.75)
(Excluded)
(Excluded)
(Excluded)
094 (0.32,2.75)

236,88 (0.35, 159953.14)
1.79 (1.00,3.18)
670 (0.10,472.25)

Webfigure A6:

T
7

1

. 15
Hazard Ratio of combined endpoint per SD increase in average mean CCA-IMT

Diabetes Care

Panel2  Gombined endpoint (model B)

Study Subjects
Caucasian

ARIC 577
CHs1 617
INVADE 47
Rotterdam 141
Pooled small studies 79

Subtotal (I-squared = 0.0%, p = 0.982)

Other

ARIC 237
Pooled small studies 169
CHSs1 4
INVADE 7
Rotterdam 4

Subtotal (I-squared = 0.0%, p = 0.386)

Black

CHSs1 35
CHs2 84

Subtotal (-squared = 52.4%, p = 0.147)

Evenis

119

< d i e

11

NOTE: Weights are from random effects analysis

HR (95% CI)

0.84(0.77,1.15)
084 (0.62,1.09)
1.01(0.83,1.24)
0.83 (0.60, 1.45)

> 1.00 (058, 1.72)

0.96 (0.67, 1.06)

+——+—> 1.26(098,161)

074 (0.23,2.41)
(Excluded)
(Excluded)
(Excluded)

= 123(007,157)

> 2133.68 (0.09,5.286+07)

——————3 1.18(0.70,202)

B.56 (0.01, 5486 61)

5
Hazard Ratio of combined endpoint per SD increase of anni
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Forest plot of HR of the combined endpoint (model B) per SD of average mean CCA-IMT (panel 1) and annual mean CCA-IMT progression (panel 2),
stratified by ethnicity
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Appendix: Members of the PROG-IMT Study group

Status as of 05" november 2014

Stefan Agewall, MD, PhD, Prof.

Institute of Clinical Sciences,University of
Oslo, Oslo, Norway

and

Department of Cardiology, Oslo University
Hospital Ulleval, Oslo, Norway

Tadao Akizawa, MD, PhD, Prof
Division of Nephrology,Department of
Medicine,Showa University School of
Medicine, Tokyo, Japan

Mayuko Amaha, MD

Division of Nephrology,Department of
Internal Medicine,Shinmatsudo Central
General Hospital, Chiba, Japan

Mauro Amato, PhD
Centro Cardiologico Monzino, IRCCS,
Milan, Italy

Steen Andersen, MD, DMSc
Steno Diabetes Center, Gentofte,
Denmark

Sigmund A. Anderssen, PhD, Prof
Norwegian School of Sports Sciences,
Oslo, Norway

Aleksandra Araszkiewicz, MD, PhD,
Assoc. Prof.

Department of Internal Medicine and
Diabetology, Poznan University of Medical
Sciences, Poznan, Poland

Folkert W. Asselbergs, MD, PhD, Assoc.
Prof.

Department of Cardiology,Division Heart &
Lungs,University Medical Center Utrecht,
Utrecht, the Netherlands

Gllay Asgi, Prof. Dr.
Nefroloji Bilim Dali,Tip Fakultesi,Ege
Universitesi, Bornova-lzmir, Turkey

Jang-Ho Bae, MD.,PhD.,FACC.

College of Medicine, Konyang University
Hospital, Daejeon, Korea

and

Heart Center, Konyang University
Hospital, Daejeon, Korea

Tatyana Balakhonova, MD, PhD, Prof.
Ultrasound Vascular
Laboratory,Cardiology Research Center ,
Moscow, Russia

Damiano Baldassarre, PhD, Prof

Centro Cardiologico Monzino, IRCCS,
Milan, Italy

and

Dipartimento di Scienze Farmacologiche e
Biomolecolari, Universita di Milano, Milan,
Italy

Edith Beishuizen
Department of General Internal Medicine,
Leiden University Medical Center, Leiden,
the Netherlands

Oscar Beloqui, MD, PhD
Department of Internal Medicine,
University Clinic of Navarra, Navarra,
Spain

Gerald Berenson, MD, Prof.

Department of Medicine, Pediatrics,
Biochemistry, Epidemiology, Tulane
University School of Medicine and School
of Public Health and Tropical Medicine,
New Orleans, USA

Goran Bergstrom, MD, PhD, Prof
Wallenberg Laboratory for Cardiovascular
Research, Sahlgrenska Academy,
Gothenburg University, Gétheborg,
Sweden

Enrique Bernal, MD, PhD
Infectious Diseases Unit,Hospital Reina
Sofia , Murcia, Spain

Sebastjan Bevc, MD, PhD, Assist Prof
Department of Nephrology,Clinic for
Internal Medicine,University Medical
Centre Maribor, Maribor, Slovenia

Lokpal Bhatia, MB BCh

Faculty of Medicine,Human Development
& Health Academic Unit,University of
Southampton - Southampton General
Hospital, Southhampton, UK

and

Southampton NIHR Biomedical Research
Centre, University Hospital Southampton -
Southampton General Hospital, ,

Horst Bickel, PhD

Department of Psychiatry and
Psychotherapy, Technische Universitat
Muinchen, Munich, Germany

Stefan Blankenberg, MD, Prof.

2nd Department of Medicine, Johannes
Gutenberg-Universitat, Mainz, Germany
and

Department of Cardiology, University
Hospital Hamburg-Eppendorf, Hamburg,
Germany

Peter J. Blankestijn

Department of Nephrology, University
Medical Center Utrecht, Utrecht, The
Netherlands

James A Blumenthal, PhD

Department of Psychiatry and Behavioral
Sciences, Duke University Medical
Center, Durham, NC 27710, USA

Lena Bokemark, MD, PhD

Wallenberg Laboratory for Cardiovascular
Research, Institution for Medicin,
Department for Molecular and Clinical
Medicine,Sahlgrenska Academy,
Gothenburg University, Gothenburg,
Sweden
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Jackie Bosch, MSc

Population Health Research Institute,
McMaster University, Hamilton, Ontario,
Canada

Michiel Bots, MD, PhD, Prof

Julius Center for Health Sciences and
Primary Care, University Medical Center
Utrecht, Utrecht, the Netherlands

Frank P. Brouwers, MD, PhD
Department of Cardiology, University
Medical Center Groningen, Groningen,
the Netherlands

Christopher D. Byrne, MB BCh, PhD, Prof.
Faculty of Medicine,Human Development
& Health Academic Unit,University of
Southampton - Southampton General
Hospital, Southhampton, UK

and

Southampton NIHR Biomedical Research
Centre, University Hospital Southampton -
Southampton General Hospital, ,

Alpaslan Biilbil, MPH
Department of Neurology, Goethe
University, Frankfurt am Main, Germany

Philip C. Calder, PhD, Prof.

Faculty of Medicine,Human Development
& Health Academic Unit,University of
Southampton - Southampton General
Hospital, Southhampton, UK

and

Southampton NIHR Biomedical Research
Centre, University Hospital Southampton -
Southampton General Hospital, ,

Yong-Jun Cao, MD, PhD

Department of Neurology,Institute of
Neuroscience,the Second Affiliated
Hospital of Soochow University, Soochow,
China

Samuela Castelnuovo, PhD

Centro Dislipidemie E. Grossi
Paoletti,Ospedale Ca’ Granda di Niguarda
, Milan, Italy

Alberico Catapano, PhD, Prof.
IRCSS Multimedica, Milan, Italy

and

Department of Pharmacological and

Biomolecular Sciences, University of

Milan, Milan, Italy

Chen-Huan Chen, Prof, MD
National Yang-Ming University, Taipei,
Taiwan

Kuo-Liong Chien, MD, Prof

Institute of Epidemiology and Preventive
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