Supplementary text

Methods

Study population and design

The Prevention of Renal and Vascular End-stage Disease (PREVEND) study is a
Dutch cohort drawn from the general population (age ranged between 28 and 75
years) of the city of Groningen, the Netherlands between 1997 and 1998. We have
reported details of the study design and recruitment of participants elsewhere [1, 2]. In
brief, 40,856 individuals (47.8%) completed a questionnaire on demographics, history
of cardiovascular disease and metabolic traits, medication use and pregnancy prior to
their first visit and collected early morning urine sample in a vial to measure urinary
albumin concentration (UAC). After exclusion of individuals who were unable or
unwilling to participate, individuals using insulin and pregnant women, the baseline
PREVEND study consisted of a total of 6,000 individuals with UAC > 10 mg/L and a
random sample of individuals with UAC < 10 mg/l (n=2,592), together resulting in a
baseline cohort of 8,592.

Measurement of clinical variables and laboratory markers

All participants underwent two outpatient visits during three rounds of screening from
1997-1998 (baseline examination) until January 1% 2007 (third examination). In each
round, the participants were assessed for demographics, anthropometric
measurements, cardiovascular and metabolic risk factors, health behaviours, and
medical family history and to collect two 24-hour urine samples on two consecutive
days. Furthermore, information on medication use was substantiated with use of
pharmacy-based data from all community pharmacies in the city of Groningen[3].
Smoking and alcohol use were based on self-reports. We defined hypertension based
on self-report of diagnosis by a physician, measured hypertension (>140/90 mmHg
systolic/diastolic blood pressure) or the use of blood pressure-lowering agents.
Metabolic syndrome was defined according to the National Cholesterol Education
Program’s Adult Treatment Panel III report (ATP III) criteria[4]. Insulin resistance
was assessed based on HOMA-IR that is calculated by the following formula:
[glucose (mmol/l) X insulin (mU/1]/22.5 [5]. We defined insulin resistance as a
HOMA-IR score in upper sex-specific quartiles (>2.81 in men and >2.31 in women) °.
In all participants, blood samples for measurements of biomarkers were taken after an
overnight fast and stored at -80°C until assessment of biomarkers. The assays were
performed in EDTA-plasma aliquots without previous thawing and refreezing. Insulin
was measured with an AxSym autoanalyzer (Abbott Diagnostics, Amstelveen, The
Netherlands). HDL cholesterol was measured with a homogeneous method (direct
HDL, Aeroset System; Abbott Laboratories, Abbott Park, IL). Triglycerides were
measured enzymatically. High-sensitivity C-reactive protein (hs-CRP) was
determined by nephelometry (BN II; Dade Behring, Marburg, Germany). Urinary
albumin excretion was measured as the mean of two 24-h urine collections by
nephelometry with a threshold of 2.3 mg/liter (Dade Behring Diagnostic, Marburg,
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Germany). Procalcitonin was measured by a novel commercially available
immunoluminometric assay (BRAHMS PCT sensitive LIA; Hennigsdorf,

Germany)[6]. 24-hour urinary albumin excretion (UAE) - given as the mean of the

two 24-hour urine excretions — was measured by nephelometry with a threshold of
2.3 mg/L and intra- and inter-assay coefficients of variation of less than 2.2% and less
than 2.6%, respectively (Dade Behring Diagnostic, Marburg, Germany). All
technicians were blinded to the participants’ characteristics[6].

Statistical analysis

Data on a second Prx4 measurement were available at the third examination. We used
these data to account for changes in Prx4 levels over time. To estimate regression
dilution ratios, we calculated the regression coefficient (called the reliability
coefficient, ) by regression of second measurement of Prx4 on the baseline values of
Prx4[7]. Using these data, the estimated odds ratio corrected for regression dilution
bias can then be calculated by the following formula:

Estimated risk = exp (In(ORpexa-t20m)% A7)

We fitted fractional polynomials to examine the relationship of Prx4 levels with new-
onset type 2 diabetes.

A weighted method was performed to compensate the baseline enrichment for the
PREVEND participants with urinary albumin concentration (UAC) >10 mg/l. Given
the frequency of individuals with UAC >10 mg/L (24.4%) in our general population
[1, 2], we calculated the weight by sampling fractions. Those with UAC >10 mg/l had
weight equal to 0.35 and those with UAC <10 mg/l weight equal to 2.51. For most
baseline variables, <1% was missing; however, this was up to 8% for self-reported
variables. We performed a single imputation with predictive mean matching for
missing data. This method can be used for skewed data with less than 10%
missingness, because it produces less biased estimates for non-linear models and
imputations remain in the metric of the observed data [8, 9].

Detailed description of the existing models to which Prx4 was added as a predictor of
type 2 diabetes.
1- The DESIR clinical model [10]
The absolute risk of type 2 diabetes is calculated as:
exp(linear predictor)/(1 + exp(linear predictor))

where, linear predictor (if men)=-10.45 + 0.72 (if current smoker, else 0) + 0.081 x
waist circumference (cm) + 0.50 (if hypertension, else 0)

linear predictor (if women)=-11.81 + 1.09 (if family history of diabetes, else 0) +
0.095 x waist circumference (cm) + 0.64 (if hypertension, else 0);

2- The DESIR clinical-biological model
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The absolute risk of type 2 diabetes is calculated as:
exp(linear predictor)/(1 + exp(linear predictor))

where, linear predictor (if men)=-10.53 + 0.88 (if current smoker, else 0) + 0.06x
waist circumference (cm) + In(glucose/mean of glucose) x10.15)+ ((In(glucose/mean
of glucose)”) x24.16)+(In(GGT)x0.39).

linear predictor (if women) = -18.91 + 0.8 (if family history of diabetes, else 0) + 4.38
x (In(BMI))+ (In(glucose/mean of glucose) x9.66)+ ((In(glucose/mean of glucose)?) x
23.89) + (In(TG) % 0.95).
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