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Abstract
Objectives—Cardiovascular disease (CVD) prevention for patients with type 2 diabetes is
accomplished through hypertension and dyslipidemia management. Although studies have
established strategies for lowering low-density lipoprotein cholesterol (LDL-C) and blood
pressure (BP), none have examined whether glycemia influences ability to achieve lipid and BP
targets. This post-hoc analysis from the Stop Atherosclerosis in Native Diabetics Study (SANDS)
examines the role of baseline glycemia in achieving standard and aggressive targets and outcomes
after 36 months.

Methods—Diabetic individuals >age 40 with no cardiovascular events (N=499) were
randomized to aggressive versus standard targets for LDL-C, non-high-density lipoprotein
cholesterol (non-HDL-C), and systolic BP (SBP). Management algorithms were used for both
groups. Carotid ultrasound and echocardiography were performed at baseline and after 36 months.

Results—No differences were observed in baseline hemoglobin A1c between treatment groups
nor any significant change in A1c after 36 months in either group. Baseline A1c, however, was
significantly and negatively related to achieving LDL-C (p=0.007), non-HDL-C (p=0.03), and
SBP targets (p=0.007) and to changes in LDL-C (p=0.007), non-HDL-C (p=0.03), and SBP
(p=0.001) in both groups. Baseline A1c failed to predict progression of carotid intima medial
thickness (CIMT) (p=0.42) or left ventricular mass index (LVMI) (p=0.10), nor was it related to
the effects of lipid and BP lowering on CIMT and LVMI over 36 months.

Conclusions—In diabetic adults with no CVD events, A1c was negatively associated with
ability to achieve LDL-C, non-HDL-C, and SBP goals but was not independently related to
treatment-associated changes in CIMT or LVMI over 36 months.
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INTRODUCTION
Cardiovascular disease (CVD) is the leading cause of hospitalization and death for
individuals with type 2 diabetes. Numerous trials have established that hypertension and
dyslipidemia management is the cornerstone of CVD prevention in diabetes. The benefit of
glycemia control in CVD in diabetic individuals is unclear. Epidemiologic studies have
found a relation between glycemia concentration and CVD, but three large randomized
clinical trials that tested the role of intensive glucose control in CVD prevention in diabetic
individuals failed to show a mortality benefit or reduction in CVD incidence (Action to
Control Cardiovascular Risk in Diabetes Study Group et al., 2008; Patel et al., 2007; Reaven
et al., 2009; Duckworth et al., 2009; Skyler et al., 2009). This lack of benefit or possible
detriment of intensive glucose management on CVD has created controversy regarding
treatment recommendations. Furthermore, it is not known whether the degree of glycemia
influences the ability to control CVD risk factors or the effects of risk factor reduction on
subclinical atherosclerosis. For example, prior studies have documented an association
between worse glycemia control and elevated triglycerides (Davidson et al., 2009; Smellie,
2006) and non-high density lipoprotein cholesterol (non-HDL-C). In addition,
hyperglycemia and elevated hemoglobin A1c, the common index of long-term glycemia
control, are correlated with increased arterial intima-medial thickness (Ho et al., 2009;
Larsen et al., 2005) and arterial stiffness (Chen et al., 2009; Nestel, 2006), which could
reduce the efficacy of antihypertensive drugs. Finally, hyperglycemia is associated with
vascular smooth muscle dysfunction in animals (Popov & Constantinescu, 2008) and
humans (Bjarnegard et al., 2009), providing another potential mechanism for resistance to
antihypertensive therapy.

The Stop Atherosclerosis in Native Diabetics Study (SANDS) compared the effects of
reducing systolic blood pressure (SBP), low-density lipoprotein cholesterol (LDL-C), and
non-high-density lipoprotein cholesterol (non-HDL-C) to standard targets of 130 mmHg,
100 mg/dL, and 130 mg/dL versus aggressive targets of 115 mmHg, 70 mg/dL, and 100 mg/
dL on preclinical atherosclerosis in diabetic adults from a population with high rates of
diabetes and diabetes–associated CVD. In the group treated to lower targets, there was a
reduction in carotid intima medial thickness (CIMT) and a greater reduction in left
ventricular (LV) mass. Glycemia control, however, varied widely among the study
participants. Therefore, we examined the relation between baseline glycemia and ability to
achieve the BP, LDL-C, and non-HDL-C targets and whether glycemia control affected the
ability of lipid and BP lowering to influence changes in carotid atherosclerosis and cardiac
structure, as measured by CIMT and left ventricular mass index (LVMI). Such information
could provide guidance in developing practice recommendations for patients with diabetes.

PATIENTS AND METHODS
Details of the SANDS design and methods have been published (Russell et al., 2006). All
participants provided written informed consent. The study was approved by the institutional
review boards of the National Institutes of Health and all participating institutions and
American Indian communities.
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Recruitment
Four hundred and ninety-nine men and women, ≥ age 40, who had type 2 diabetes and no
history of a CVD event were enrolled between May 2003 and July 2004 at clinical centers in
Oklahoma, Arizona, and South Dakota. The participants were randomized to one of two
intervention groups: aggressive (AGG, n=252) or standard (STD, n=247), stratified by
center and gender. All participants were American Indians as defined by Indian Health
Service (IHS) criteria. Eligibility criteria included documented type 2 diabetes (1997
American Diabetes Association criteria), a successfully measured CIMT, LDL-C ≥ 100 mg/
dL, and SBP > 130 mmHg within the previous 12 months. Major exclusion criteria included
New York Heart Association class III or IV congestive heart failure; SBP > 180 mmHg;
triglycerides ≥ 400 mg/dL; hepatic transaminase levels more than twice the upper limit of
normal; and conditions that would cause hyperlipidemia, such as hyperthyroidism or
nephrotic syndrome. Other traditional exclusion criteria included medical conditions that
predicted survival of less than 3 years and concerns about potential adherence that might
affect study completion. Those with asymptomatic CVD, such as carotid plaque and/or low
ankle-brachial index, were not excluded.

Lipids and Blood Pressure
Study personnel performed BP and lipid management with equal frequency of contact for
both groups. All other medical care, including diabetes management, was performed by the
participants’ IHS providers, and participants were encouraged to attend regular visits for
diabetes care.

The SBP was ≤115 mm Hg for the AGG and ≤130 mm Hg for the STD (Howard et al.,
2008). The algorithm for hypertension management was based on the recommendations of
the Sixth Joint National Committee on Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure (1997). The step-1 drug was a renin-angiotensin system (RAS)
blocker--either an angiotensin-converting enzyme (ACE) inhibitor, usually lisinopril, titrated
to a dosage of 40mg/d, or an angiotensin receptor blocker, usually losartan, titrated to 100
mg/d. The latter choice was used as an alternative to the ACE inhibitor if there was an
intolerance to ACE inhibitors. The step-2 drug was hydrochlorothiazide, in a dosage of 12.5
to 25 mg/d. It also could be used as a fixed-dose combination with losartan. A thiazide
diuretic was chosen because of its efficacy in lowering BP with RAS inhibitors and in
reducing CV morbidity and mortality in diabetic and nondiabetic patients. The step-3 drug
was a beta-blocker or a calcium channel blocker. Atenolol could be titrated to 100 mg/d or
amlodipine to 10 mg/d. The step-4 drug was the alternative to the step-3 medications. The
step-5 drug was an alpha-blocker, doxazosin, which could be titrated to 8 mg daily. Step-6
drugs were direct-acting vasodilators, hydralazine up to 100 mg twice a day or minoxidil up
to 10 mg twice a day. A loop diuretic could be substituted for hydrochlorothiazide as needed
to achieve more volume reduction. Reserpine up to 0.3 mg also could be added if BP was
not controlled with the previous medications. Those in the AGG averaged 2.3 medications
and those in the STD 1.5 (Weir et al., 2009).

Goals for LDL-C were ≤70 mg/dL for the AGG and ≤100 mg/dL for the STD (Howard et
al., 2008). The algorithm for achieving lipid goals was based on the recommendations of the
National Cholesterol Education Program Adult Treatment Panel III (National Cholesterol
Education Program Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults, 2002; Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults, 2001). If lifestyle modification was unsuccessful, statin
monotherapy was initiated. If the LDL-C goal was not reached at the maximal tolerable
statin dosage, adjunctive therapy with ezetimibe or colesevelam was added. The non-HDL-C
goal (≤100 mg/dL for the AGG and ≤ 130 mg/dL for the STD) (Howard et al., 2008) was
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then addressed using fenofibrate, omega-3 fatty acids, and/or niacin. Details of the
management procedures have been published (Russell et al., 2006; Silverman et al., 2009).

Baseline and follow-up visits
All procedures followed standardized methods and were performed by trained, certified
personnel (Howard et al., 2008). Based on the intention-to-treat principle, participants were
followed from the date of entry until death, loss to follow up, or trial end. All participants
were scheduled for initial follow-up visits at 1 month, and thereafter every 3 months until 36
months. At all follow-up visits, seated BP measures were obtained, and a lipid profile was
measured using a Cholestech apparatus (Cholestech Corp., Hayward, CA) standardized
against laboratory assay. Medications were adjusted to meet treatment goals, side effects
were assessed, and information on health outcomes was obtained. Fasting glucose and
hemoglobin A1c were measured by a central laboratory on fasting blood samples taken at
baseline, 18, and 36 months.

Outcome Measures
At the baseline, 18-, and 36-month visits, carotid and cardiac ultrasound studies were
performed using standardized protocols (Silverman et al., 2009). These were performed by
centrally trained ultrasonographers and interpreted by a single skilled physician reader
blinded to patient assignment. For carotid ultrasound, B-mode imaging from multiple angles
was performed to determine presence and location of plaque as well as arterial wall
dimensions. End-diastolic B-mode images of the distal right and left common carotid artery
were acquired in real-time, and a 1-cm segment of each far wall was measured using an
automated system employing an edge detection algorithm with manual override capacity.
One hundred separate dimensional measurements were obtained from the 1-cm segment and
averaged to obtain mean CIMT and lumen diameter. Echocardiographic measures included
assessment of left ventricular structure and function, location and severity of segmental wall
motion abnormalities, and atrial function. The echocardiographic variable of primary
interest in the current analysis was LV mass, calculated as described previously (Devereux,
2003).

Data Analysis
This post-hoc analysis examined the association between A1c and CIMT and LVMI at
baseline and evaluated the potential effects of baseline A1c on achieving SBP, LDL-C, and
non-HDL-C goals, as well as improvements in CIMT and LVMI for the STD and AGG at
the study’s end. A1c measures were obtained in 491 of 499 SANDS participants at baseline
and 426 at the study’s end. Change in A1c measures was available for 419 participants. No
meaningful differences were observed between those with and without data for A1c change.
Baseline variables were compared between glycemia control groups (A1c ≤ median or >
median) using two-sided t-tests. The effect of baseline A1c on achieving LDL-C, non-HDL-
C, and SBP treatment targets, and changes in these measures was examined using multiple
linear regression models, adjusted for baseline SBP, LDL-C, non-HDL-C, diastolic blood
pressure (DBP), age, gender, BMI, smoking status, and treatment group. Changes in LDL-C,
non-HDL-C, and SBP were computed as the difference between the baseline measures and
the average values over the last 12 months of the study. In addition, the proportion of
participants reaching the LDL-C, non-HDL-C, and SBP targets was obtained by tertile of
baseline A1c and compared between the AGG and STD (aggressive targets: SBP<117.5
mmHg, LDL-C <73.5 mg/dL, non-HDL-C<103.5 mg/dL; standard targets: SBP<136.5
mmHg, LDL-C <106.5 mg/dL, non-HDL-C<130 mg/dL). These values were defined as
being within measurement error of the target goals.
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Logistic regression analysis was used to predict the probability of reaching the SBP and
lipid targets as a function of baseline A1c, adjusting for relevant covariates. In addition, the
effect of A1c on carotid and cardiac measures at baseline, CIMT and LVMI, respectively,
was analyzed using multiple linear regressions with robust standard errors adjusted for age,
gender, BMI, LDL-C, non-HDL-C, HDL-C, SBP, DBP, smoking status, diabetes duration
(in years), estimated glomerular filtration rate (eGFR), and albuminuria. All analyses were
performed using Intercooled Stata 9.2 (StataCorp LP, College Station, TX), and the two-
sided significance level required was 0.05.

RESULTS
Baseline characteristics are presented in Table I in groups stratified by glycemia control
(above and below A1c of 7.5, the median value for all participants). In the overall sample,
mean age was 56 years, two-thirds were women, mean BMI was 33, mean diabetes duration
was 9.7 years, and mean A1c was 8.0. The randomization groups were similar at baseline in
age, gender composition, renal function, smoking status, and aspirin use; average SBP was
slightly higher in the STD group. At baseline 34% were taking aspirin, 73% were taking
anti-hypertension medications: 64% taking ACE inhibitors, 10% diuretics, 9% beta blockers,
and 18% Ca channel blockers. In addition, 36% were taking lipid lowering agents, 32%
statins, and 5% fibrates. For diabetes treatment, 61% were taking oral agents, 6% insulin
alone, and 17% a combination of insulin and oral agents. Those with higher A1c were
younger, had higher eGFR and urine microalbumin, used significantly more insulin and oral
hypoglycemic agents, and had a duration of diabetes that was longer by 3.5 years. As
reported previously, A1c did not significantly change on average during the 36-month trial
(change=−0.19 or 2.5%, p=0.09) but there was an increase of 0.17 (2.5%) in the A1c≤7.5
group and a decrease of 0.44 (−5%) in the A1c> 7.5 group (p<0.001 by baseline A1c strata).

During the final months of the trial, average SBP was lower in the AGG than in the STD in
both A1c strata. The average decrease from baseline in SBP at the end of the trial was 11
mmHg in the AGG vs. 3 mmHg in the STD (p<0.001). LDL-C, non-HDL-C, and
triglycerides substantially decreased in the AGG but changed minimally in the STD; the
change was significantly different between groups (p<0.001 for LDL-C and non-HDL-C,
p=0.06 for triglycerides ).

Baseline A1c was significantly related to changes in SBP, LDL-C, and non-HDL-C, in
analyses adjusted for baseline SBP, LDL-C, non-HDL-C, DBP, BMI, age, smoking status,
gender, and treatment group (Table II); one percentage point higher A1c at baseline was
associated with the average decrease in SBP, LDL-C, non-HDL-C, and SBP being blunted
by 0.91 mmHg, 1.64 mg/ dL (0.04 mmol/L), and 1.58 mg/ dL (0.04 mmol/L), respectively.
Baseline A1c was significantly and directly related to baseline CIMT; in multiple linear
regression models adjusted for confounders at baseline, CIMT increased by 0.013mm for a
one percentage point increase in A1c. No evidence for a significant association between
baseline A1c and LVMI was found in these models (p=0.37).

When goal achievement for SBP, LDL-C, and non-HDL-C was a dichotomous variable
(yes/no) and baseline A1c was categorized into tertiles according to its distribution in the
combined sample, the likelihood of reaching the three targets significantly declined in both
randomization groups with increasing tertile of baseline A1c (Figures 1a, b, and c). No
significant relations were observed between change in A1c and change in LDL-C, non-
HDL-C, BP, or outcomes (data not shown).

When SBP, LDL-C, and non-HDL-C goal achievement as binary variables were adjusted for
baseline LDL-C, non-HDL-C, SBP, DBP, age, gender, BMI, smoking status, and treatment
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group, baseline A1c remained significantly and inversely associated with achieving targets
for SBP, LDL-C, and non-HDL-C (p<0.001). These logistic regression models show that the
probability of achieving the LDL-C target decreased from 0.72 to 0.55 in the AGG if A1c
was 10% vs. 6% at baseline. Similarly, the probability of achieving the SBP target decreased
from 0.73 to 0.51 for a similar difference in baseline A1c in the AGG.

Models controlled for baseline SBP, DBP, LDL-C, non-HDL-C, HDL-C, age, gender, BMI,
smoking status, diabetes duration, and eGFR showed that baseline A1c was not a significant
predictor of change in CIMT and LVMI (Table III), nor was there a significant interaction
between A1c and either LDL-C or SBP in predicting change in CIMT or LVMI.

DISCUSSION
The SANDS trial is unique in that rather than comparing two pharmacologic regimens, it
compared two cohorts treated to aggressive vs. standard targets for SBP and lipid control,
including non-HDL-C, in diabetic individuals. The degree of baseline glycemia was
negatively correlated with the ability to achieve SBP, LDL-C, and non-HDL-C targets, and
the likelihood of reaching these targets declined significantly in both groups with increasing
tertile of baseline A1c. Although carotid atherosclerosis, indexed by CIMT, was
significantly and directly related to baseline A1c, A1c did not influence the effects of lipid
and SBP lowering on carotid atherosclerosis.

These findings are noteworthy for several reasons. First, they suggest that the improvements
in subclinical measures of atherosclerosis and cardiac function observed in SANDS did not
differ as a result of differences in glycemia control. They also suggest that the treatment
strategies used to achieve the BP and lipid targets did not affect glycemia control,
eliminating potential negative consequences of treatment regimens. Thiazide diuretics and
beta blockers, which were steps 2 and 3 of the algorithm for BP control in SANDS (Weir et
al., 2009) have known potential adverse effects on glycemia management, whereas ACE
inhibitors may have beneficial effects. Had intensive lipid and BP treatment worsened
glycemia control, that finding would have complicated clinical decision making because of
the known benefits of glycemia control on microvascular complications.

Although a direct relationship was observed between baseline glycemia and CIMT, as seen
in other studies (McNeely, 2009; Selvin et al., 2005), the degree of baseline glycemia did
not significantly influence change in CIMT or LVMI over 36 months. This observation
reinforces the need to focus on lipid and BP control in diabetes regardless of glycemia
status, with the implication that improvements in CVD risk are possible despite level of
glycemia.

Baseline A1c averaged approximately 8% and did not change significantly throughout the
trial. Substantial variation occurred among individuals, but the change in A1c was not
related to the change in endpoints. Both treatment groups were seen at similar intervals, but
study personnel provided only lipid and BP management. Study communication to the
participants and outside clinical personnel included the recommendation of an A1c of ≤7%
for most patients in accordance with American Diabetes Association (ADA)
recommendations (ADA, 2009) and the IHS. While only a small number of participants
achieved the goal of ≤7%, the degree of glycemia control in the SANDS participants
resembles that seen in other diabetic populations.

The reasons for a relationship between glycemia control and achievement of lipid and BP
targets are not clear. The relationship was not influenced by adjustment for medication use
and thus was unlikely due to specific hypoglycemic medications. Higher circulating glucose
levels and their sequelae may impede the action of lipid and BP medications. The resultant

Mete et al. Page 6

J Diabetes Complications. Author manuscript; available in PMC 2012 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



glycation and sequential changes in basement membrane composition are known to lead to
increased CIMT (Ho et al., 2009; Larsen et al., 2005) and vascular stiffness (Chen et al.,
2009; Nestel, 2006), as well as smooth muscle dysfunction (Bjarnegard et al., 2009; Popov
& Constantinescu, 2008). These effects may result in resistance to BP lowering agents. It is
less likely that the glycation cascade would influence the action of the HMG CoA reductase
inhibitors on LDL-C. However, significant increases in serum triglycerides occur with
increasing glycemia (Davidson et al., 2009; Smellie, 2006), thereby increasing levels of non-
HDL-C. In addition, changes in hepatic function occur with increasing glycemia, including
accumulation of hepatic triglycerides; these changes may upregulate lipoprotein assembly
and secretion, thus leading to higher LDL-C and non-HDL-C.

Alternatively, and more likely, the association of higher A1c with higher lipids and BP may
reflect participant attributes that also affect achievement of lipid and BP targets. Although
we did not have any objective measures of adherence, the similarity of the effects of
baseline A1c on BP, LDL-C, and non-HDL-C suggest that glycemia control may predict
adherence to BP- and lipid-lowering medications. Studies have established that level of
adherence is related to achievement of the treatment goals, and that achieving high patient
adherence to medications is a challenge for care providers. Although study staff expended
great effort to promote adherence to the lipid and BP medications, and a large proportion of
SANDS participants achieved and maintained BP and lipid goals, there remained less
adherent participants who likely did not follow their prescribed regimen for glycemia
control. This potential relation to adherence is important to providers, because in many cases
those managing LDL-C and BP differ from those responsible for glycemia control. Studies
that explore barriers to adherence are needed to improve attainment of lipid and BP targets
as well as glycemia control.

This study has a number of strengths, including standardized treatment algorithms,
systematic follow up, availability of data on risk factor management, as well as surrogate
measures of disease. However, it was performed in a single population. This population has
high rates of obesity and diabetes, and diabetes is associated with greatly increased rates of
coronary heart disease and stroke (Howard et al., 1999; Zhang et al., 2008). Thus, it serves
as a model for other populations in whom rates of obesity and diabetes are rapidly
increasing. However, similar studies need to be performed in other groups. This was a post-
hoc analysis; the study was not designed to directly examine effects of glycemia on lipids
and BP. In addition, the modest number of participants, 3-year follow up, and small number
of clinical CVD events precluded evaluation of potential interactions between glycemia and
lipid and BP control relating to CVD events (Howard et al., 2008). Future studies are
required to define the relations among the potential metabolic, pharmacologic, and patient-
related factors and their effects on achieving lipid and BP targets and better glucose control,
as well as to explore barriers to adherence.

In summary, while the intensity of the lipid and BP control was not correlated with glycemia
control, baseline A1c was correlated with lesser reductions in SBP, LDL-C, and non-HDL-C
and lower chances of achieving the targets for these measures. Although carotid
atherosclerosis was significantly related to baseline A1c, degree of glycemia did not
influence the effects of lipid and BP lowering on carotid atherosclerosis. This analysis
shows that aggressive BP, LDL-C, and non-HDL-C targets can be pursued without
worsening glucose control. Our findings help support the current ADA, American College
of Cardiology, and American Heart Association recommendations that put pharmacological
BP and lipid control as the principal non-lifestyle related CVD risk reduction strategies in
patients with diabetes. Further investigation into the relation between glycemia and BP and
lipid lowering may help explain the interaction between diabetes and CVD.
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Figure 1a. Percentage of SANDS participants who reached target SBP, by tertile of baseline A1c
and treatment group
Note: chi-square test for trend (standard group: p =.02; aggressive group: p = .09).
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Figure 1b. Percentage of SANDS participants who reached target LDL-C, by tertile of baseline
A1c and treatment group
Note: chi-square test for trend (standard group: p = .002; aggressive group: p = .007).
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Figure 1c. Percentage of SANDS participants who reached target non-HDL-C, by tertile of
baseline A1c and treatment group
Note: chi-square test for trend (standard group: p = .002; aggressive group: p = .004).
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Table I

Baseline Characteristics of SANDS Participants by A1c stratum

Baseline Characteristics

HbA1c≤7.5
N=254

HbA1c≥7.5
N=237

Mean (SD) Mean (SD)

Age (years) 58 (9) 54 (9)*

Female, N (%) 164 (65) 158 (67)

BMI, kg/m2 34(7) 33(6)

Waist, cm 111 (15) 109(14)

% Smoker, N (%) 53 (21) 45 (19)

% Aspirin use (≥ 80 mg),
N (%) 186 (74) 154 (65)*

Systolic BP, mmHg 129 (16) 132 (16)

Diastolic BP, mmHg 74 (11) 76 (10)*

CRP nmol/L *** 24 (21, 28) 29 (25, 34)

LDL cholesterol, mmol/L 2.6 (0.7) 2.8 (0.8)*

Non-HDL cholesterol, mmol/L 3.5 (0.8) 3.7 (0.9)*

HDL cholesterol, mmol/L 1.2 (0.3) 1.2 (0.3)

Triglycerides, mmol/L *** 1.8 (1.7, 1.9) 1.9 (1.8, 2.0)*

Hemoglobin A1c (%) 6.6 (0.6) 9.5 (1.5)**

eGFR (ml/min/1.73 m2) 85 (21) 95 (25)*

Urine albumin/creatinine ratio (mg/mmol) 8.5 (44) 18.7 (59)

Glucose, mmol/L 6.6 (1.7) 11 (4.3)*

Duration of diabetes 7.3 (7.3) 10.8 (7.1)

Diabetes Therapy

Lifestyle, N (%) 47 (19) 14 (6)*

Oral hypoglycemic agents, N (%) 182 (72) 196 (83)*

Insulin, N (%) 35 (14) 86 (37)*

Insulin plus oral, N (%) 192 (76) 226 (95)*

Endpoints

CIMT mean (mm) 0.795 (0.17) .815 (0.19)

LVMI(g/m2.7) 41 (9) 41 (9)

*
Significant difference between HbA1c groups at baseline p<0.05

**
The goal was to show the means for each group, this difference must be significant by construction.

***
Geometric mean (95% confidence intervals) is presented. T-tests for baseline are conducted using log-transformed variables.

Abbreviations: BMI = body mass index; CRP = C-reactive protein; CIMT = carotid intima medial thickness; eGFR = estimated glomerular
filtration rate; LVMI = left ventricular mass index.
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Table III

Relation of Baseline A1C to Change in Outcome Measures

Change in CIMT (n=434) Change in LVMI (n=386)

Variables at
Baseline

Coefficient p-value Odds Ratio p-value

CIMT −.23 .004

LVMI −.37 <.0001

A1c −.003 .42 .25 .10

Model R2 .11 .01 .22 <.0001

Abbreviations: CIMT = carotid intima medial thickness; LDL-C = low-density lipoprotein cholesterol; LVMI = left ventricular mass index.

Note: Models are adjusted for baseline BMI, age, gender, smoking status, change in LDL-C, and SBP.
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