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Conclusions: The patient-centred health programme presented here is suitable
for reducing car-diovascular risk in a sustained fashion.
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Purpose: Recent studies have demonstrated an association of serum gamma-
glutamyltransferase (GGT) with risk factors for cardiovascular disease, diabetes,
incident morbidity and mortality from heart disease and stroke. Additionally, it was
hypothesized that GGT mediates the relation of overweight with type 2 diabetes
and that overweight itself may not be a sufficient risk factor.
Methods: We assessed whether GGT is an independent predictor for incident di-
abetes and whether there is an interaction of GGT with body-mass index (BMI) in
98,059 participants of the Vorarlberg Health Monitoring & Promotion Programme.
Participants (mean age 42 years) had fasting glucose levels < 100mg/dl at base-
line and were longitudinally followed for up to 16.5 years (1989-2005). Fasting
glucose greater than 125 mg/dl (7 mmol/l and higher) was defined as criteria for
a hyperglycaemic condition indicating diabetes. Sex-stratified Cox proportional-
hazards models, adjusted for age, BMI, cholesterol, triglycerides, blood pressure
and smoking, were performed to calculate hazard ratios (HR) and 95% confi-
dence intervals per quintiles of GGT.
Results: There were 4,675 participants (4.8%) with diabetes during follow-up.
Compared to the lowest GGT quintile, adjusted HR were 1.33 (1.19-1.49) for the
fourth quintile, and 1.68 (1.51-1.87) for the highest quintile. Regarding age, there
was a significant interaction (p=0.015) revealing higher risk of elevated GGT in
older participants. In participants over 65 years and older, HR for diabetes in the
highest quintile of GGT was 2.28 (1.67-3.13). BMI was the strongest risk factor
for diabetes revealing a 1.1 fold increase of risk per index unit. There was no
significant interaction of body-mass index with GGT and other risk factors. The
association of triglycerides with diabetes was strong and even more pronounced
in females and older individuals. Interaction of triglycerides with sex (p=0.001)
and age (p<0.001) were both statistically significant.
Conclusions: These results provide clear evidence of a positive, independent
association between high GGT and incident diabetes expressed by fasting hy-
perglycaemia, being markedly stronger in older individuals. However, in contrast
to recent studies, there was no significant interaction of GGT with BMI. BMI was
associated with incident hyperglycaemia, even when GGT was low normal, con-
firming the importance of overweight and obesity as the main predisposing factor
for the development of diabetes.

P2894 Genetic variants within the CRP gene and incident
type 2 diabetes mellitus in middle-aged men and
women: MONICA/KORA Augsburg case-cohort study,
1984-2002

N. Khuseyinova1, J. Baumert2, M. Mueller2, N. Klopp2, M. Kolz2,
C. Meisinger2, T. Illig2, B. Thorand2 , W. Koenig1. 1University of Ulm Medical
Center, Department of Internal Medicine Ii-Cardiology, Ulm, Germany; 2Germ
Research Inst Environmen & Health GmbH, Helmholtz Cntr Munich, Inst of
Epidemiology, Neuherberg, Germany

Purpose: Several studies have demonstrated that genetic variations
within the CRP gene might modulate its circulating levels, thereby accounting for
the genetic suspectibility to various cardiometabolic disorders such as coronary
heart disease (CHD) and type 2 diabetes mellitus (T2D). We have previously
shown that various single nucleotide polymorphisms (SNPs) have contributed to
CRP levels in the general population, but were not associated with incident CHD.
Here we prospectively investigate whether various SNPs within the CRP gene
might predispose to T2DM.
Methods: A case-cohort study was conducted in initially healthy, middle-aged
men and women based on data from the MONICA/KORA Augsburg studies col-
lected between 1984 and 2002 (mean follow-up (±SD) 11.0 yrs (±5.2)). Con-
centrations of CRP were measured in 435 case subjects with incident T2DM and
1,408 non-case subjects. Genotyping was performed on the Sequenom MALDI-
TOF MS system.
Results: We genotyped four SNPs: two in the CRP promoter region (rs3091244;
rs2794521), one intronic (rs1417938) and one exonic (rs1800947). Haplotype es-
timation yielded 5 haplotypes with frequencies ≥5% (GATT 30.5%, GTCC 28.0%,
GTCT 27.3%, CTCT 7.3%, GTAT 6.6%). All other haplotypes were pooled in a
group of rare haplotypes. None of the 4 different SNPs, or the 5 more common
haplotypes were consistently associated with incident T2DM in crude and in mul-
tivariable analyses, neither in a model that included all study participants, nor
for men and women separately. In particular, with respect to the intronic SNP
rs1417938, subjects bearing the TA genotype (n=805) or subjects homozygous
for the A allele (n=163) compared to wild type carriers (n=875) showed no signif-
icant increase in the risk for incident T2DM (HR 0.93, 95% CI 0.72-1.29; and HR
1.26, 95% CI 0.82-1.94, respectively). Only haplotype GTCT was associated with

∼40% decreased risk for the development of T2DM in women, with no association
observed in men.
Conclusions: The data therefore suggest that these SNPs within the CRP gene
do not play a major role in the susceptibility to T2DM in initially healthy subjects,
despite the fact that individuals carrying several of these polymorphic alleles (e.g.
A allele of rs1417938) were exposed to moderately elevated CRP concentrations
long-term.
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Purpose: The prevalence of diabetes mellitus is higher in patients with hyperten-
sion than in normotensive subject. Diabetes mellitus and hypertension may not
be coincidently overlapped, but may be related factors tending to co-occur in the
same individual. We tested the hypothesis that the risk of new diabetes mellitus
increases with increasing blood pressure.
Methods: Consecutive 6,208 subjects who visited our hospital for a physical
check-up were enrolled in this study (male 61.4%, 53.8±12.1 years old) and fol-
lowed up for the median of 1,094 days, with the endpoint being the development
of type 2 diabetes mellitus. The ESH-ESC 2007 guideline was used for classifica-
tions of blood pressure levels. The relationship between the blood pressure cate-
gory at baseline and the incidence of diabetes mellitus during the follow-up was
evaluated. Diabetes mellitus was defined as fasting plasma glucose ≥126mg/dl
or use of anti-diabetic medications.
Results: During the follow-up, diabetes mellitus developed in 102 subjects (6.11
per 1000 person-year), with the incidence being more frequent in male than in
female subjects (8.03 vs 2.99 per 1000 person-year, p<0.0001). The risk of the
onset of new diabetes mellitus increased across the blood pressure category at
baseline (Table). Multiple logistic regression analysis adjusted by age, gender,
body mass index, dyslipidemia and current smoking revealed that hypertension
with medication was the significant predictor of new diabetes mellitus (p=0.0025).

DM development and BP levels at baseline

Optimal Normal High normal Hypertension Hypertension
without with

medications medications

Number of subjects n=2166 n=1280 n=1304 n=793 n=665
Mean blood pressure

(mmHg) 80.1±5.9 91.1±4.2 97.6±4.2 107.3±6.2 104.3±9.6
Diabetes mellitus

development* 3.89 5.31 4.59 8.91 14.78
Odds ratio (95% CI) 1 1.329 1.157 2.287 3.791

(reference) (0.714-2.472) (0.609-2.199) (1.239-4.223) (2.148-6.690)

*per 1000 person-year.

Conclusions: The risk of onset of new diabetes mellitus increases with increas-
ing blood pressure levels in subjects with normal fasting glucose levels. Antihyper-
tensive medication may have some influence on the incident of diabetes mellitus
in patients with hypertension.
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Purpose: Patients with diabetes mellitus are at particular risk of cardiovascular
events, and anticipation of short-term cardiac events is of great concern for pa-
tients and physicians. This study evaluated the predictive value of NT-proBNP
for patients with diabetes mellitus and compared the prognostic aptitude of this
neurohumoral marker to established intermediate and long-term markers of car-
diovascular events with special focus on proteinuria.
Methods: Consecutive patients were included in this prospective analysis. At in-
dex time, clinical variables, blood samples and urine were obtained for determina-
tion of NT-proBNP (Roche Diagnostics) and albumin/creatinine ratio (as an aliquot
for proteinuria). Patients were followed up. Cox regression analysis was built
stepwise and variables were included as follows: NYHA-class, NT-proBNP, his-
tory of cardiac disease,body-mass-index, proteinuria, Minnesota Living with Heart
Failure questionnaire, duration of diabetes, systolic blood pressure, HbA1c,LDL-
cholesterol, history of smoking, history of hypertension, dyspnoe-score, age and
gender.
The endpoint of this observational study was hospitalizations due to cardiac
events.
Results: 732 patients were included (406 male, mean age61±13 years, duration
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