
OBSERVATIONS

Prevalence of the
Metabolic Syndrome
in the Elderly
Population
According to IDF,
WHO, and NCEP
Definitions and
Associations With
C-Reactive Protein

The KORA Survey 2000

R ecently, the International Diabetes
Federation (IDF) has formulated a
new worldwide definition for the

metabolic syndrome (1). In contrast to
the previous World Health Organization
(WHO) and National Cholesterol Educa-
tion Program (NCEP) criteria, abdominal
obesity was considered as a prerequisite
(2,3). Population-based epidemiological
data on the metabolic syndrome in Eu-
rope are rare, and the prevalence in Ger-
many is unknown. Thus, we estimated
sex-specific prevalences of the metabolic
syndrome according to the IDF, WHO,
and NCEP definitions in the population-
based KORA Survey 2000 (Augsburg,
Southern Germany, 711 men and 662
women, age-group 55–74 years) (4). The
study was approved by the local ethical
committee, and all subjects gave written
informed consent.

Among women, 24, 38, and 46%
were categorized as having the metabolic
syndrome based on the NCEP, WHO, and
IDF criteria, respectively. Among men,
the prevalence range was even wider
(NCEP 28%, WHO 50%, IDF 57%).
Overall, agreement between two defini-
tions was moderate (men � 0.41–0.45,
women � 0.44–0.55). Only 47% of men
with IDF-defined metabolic syndrome
were insulin resistant (homeostasis model
assessment of insulin resistance [HOMA-
IR] �3.6), as compared with 64 and 61%
of those with NCEP- and WHO-defined
metabolic syndrome. Similar results were
observed in women (IDF 41%, NCEP
52%, WHO 60%).

In men, IDF-defined (odds ratio 1.5
[95% CI 1.05–2.2]), WHO-defined (1.7
[1.3–2.2]), and NCEP-defined (2.0 [1.5–
2.5]) metabolic syndrome were signifi-

cantly associated with the odds of having
increased C-reactive protein (�3 mg/l) in
logistic regression adjusting for age,
smoking, alcohol intake, physical activ-
ity, and educational status. In women, the
IDF-defined metabolic syndrome also
showed the weakest association with ele-
vated C-reactive protein (IDF 2.8 [2.0–
4.1], WHO 3.2 [2.1– 4.7], NCEP 3.4
[1.6–7.1]), which persisted when includ-
ing all three metabolic syndrome criteria
in one model.

The metabolic syndrome affects be-
tween one-quarter and one-half of the el-
derly population in Southern Germany,
depending on the definition. The higher
prevalence of the IDF-defined metabolic
syndrome most likely reflects both the
lower cutoffs for abdominal obesity and
the larger importance given to this risk
factor. On the other hand, less than half of
those having IDF-defined metabolic syn-
drome showed insulin resistance accord-
ing to HOMA-IR, which was lower than
the prevalence among those with NCEP-
and WHO-defined metabolic syndrome.
In both sexes, the IDF criteria showed a
weaker association with the atherosclero-
sis risk marker C-reactive protein than the
other two definitions. Thus, the new IDF
metabolic syndrome criteria may possibly
lead to a larger misclassification with re-
spect to the future risk of type 2 diabetes
or cardiovascular disease in the elderly
population than the previous criteria.

WOLFGANG RATHMANN, MD, MSPH
1

BURKHARD HAASTERT, PHD
1

ANDREA ICKS, MD, MPH
1

GUIDO GIANI, PHD
1

ROLF HOLLE, PHD
2

WOLFGANG KOENIG, MD
3

HANNELORE LÖWEL, MD
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Flare-Up of Serum
Amylase Prior to
Onset of Lethal
Ketoacidosis in a
Patient With
Fulminant Type 1
Diabetes

Fulminant type 1 diabetes has been
classified from a traditional type 1
diabetes and characterized by 1)

abrupt onset, 2) diabetic ketoacidosis
(DKA) at diagnosis, 3) lack of islet-related
autoantibodies, 4) elevated pancreatic en-
zymes, and 5) difficulty in diagnosis dur-
ing routine screenings (1–4). Flare-ups of
some pancreatic exocrine enzymes have
been reported for a patient with fulminant
type 1 diabetes before DKA onset (3).
However, those enzymes are not mea-
sured in routine blood analyses.

This report describes a case of fulmi-
nant type 1 diabetes with a flare-up of
serum amylase before DKA onset, which
is easily detectable on routine emergent
blood examinations. We discuss the im-
portance of hyperamylasemia at initial di-
agnosis of the disease.

L E T T E R S

DIABETES CARE, VOLUME 29, NUMBER 2, FEBRUARY 2006 461

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/29/2/461/593988/zdc002060461-a.pdf by guest on 18 April 2024



A 40-year-old pregnant female pa-
tient presented with malaise, sore throat,
and cough with neither abdominal nor
back pain at 36 weeks of gestation. She
was in no acute distress. Her white blood
cell count was 9.5 � 109/l, C-reactive
protein 18 mg/l, plasma glucose 60 mg/dl,
and serum amylase 683 IU/l. Ultrasonog-
raphy yielded no medically or obstetri-
cally abnormal findings. Lack of signs of
acute pancreatitis suggested acute tonsil-
litis or a common cold as a preliminary
diagnosis.

Five days after the initial visit, she was
admitted to our hospital in a coma. Her
blood pressure was 129/86 mmHg; her
pulse was 70 bpm. Arterial blood gas
analysis showed pH 7.055 and base ex-
cess � �17.6 mEq/l. Her marked eleva-
tion of ketone bodies reflected severe
ketoacidosis. Plasma glucose was 936 mg/
dl, HbA1c 5.4%, serum C-peptide 0.15
ng/ml, and serum amylase 307 IU/l. Ul-
trasonography revealed an intrauterine
fetal death and no abnormalities in her
pancreas. After treatment for ketoacidosis
improved her consciousness level, an
emergent cesarean section was con-
ducted. Serological testing for autoanti-
bodies was later reported as negative for
islet cell antibodies, glutamic acid decar-
boxylase autoantibodies, and insulinoma-
associated protein 2 antibodies. Final
diagnosis was made as fulminant type 1
diabetes.

A diagnosis of fulminant type 1 dia-
betes is not made without an initial occur-
rence of DKA (1– 4). However, timely
measurement of serum amylase in the ap-
propriate high-risk group for fulminant
type 1 diabetes might enable early diag-
nosis. Sekine et al. (3) recently reported
the flare-up of trypsin, elastase I, and
lipase before DKA occurrence in a patient
who had never been diagnosed as having
type 1 diabetes. In our case, the serum
amylase concentration flared-up before
DKA occurrence. It decreased gradually
from 683 to 307 IU/l at the onset, which
showed the same pattern of response as
that reported by Sekine et al. (3), who
provided no amylase levels. In patients
with fulminant type 1 diabetes, hyper-
amylasemia at or after DKA onset is of
diagnostic value (1– 4). However, hy-
peramylasemia without the features of
fulminant type 1 diabetes (absence of
autoantibodies and normal HbA1c) can-
not be used to diagnose this disease be-
cause elevated amylase levels (although
mostly of salivary gland origin) frequently
accompany autoimmune DKA. On the

other hand, we have also provided the
time course of serum amylase before DKA
onset, which might be of predictive value.

The cause of fulminant type 1 diabe-
tes involves viral infection and pregnancy
because flu-like symptoms are frequent
(1,2), and some viral DNA have been de-
tected in patients (2–4). Apparently, the
disease’s incidence increases in the latter
term of pregnancy (2,4). In conclusion,
pregnant women presenting with flu-like
symptoms should have serum amylase
levels measured. Subsequently, the time
course of serum amylase concentration
should be followed-up carefully to pre-
vent this concealed life-threatening
disease.
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Betel Nut Chewing Is
Independently
Associated With
Urinary Albumin
Excretion Rate in
Type 2 Diabetic
Patients

B etel nut chewing is associated with
increased production of reactive ox-
ygen species and inflammatory me-

diators (1), which could potentially cause
kidney damage (2). This study investi-
gated whether betel nut chewing could
increase urinary albumin excretion rate
(UAER) in 572 Taiwanese men (aged �45
years) with type 2 diabetes. Among them,
65 were chewers �5 years and 507 were
nonchewers. Urinary albumin and creat-
inine concentrations, fasting plasma glu-
cose and serum total cholesterol,
triglycerides, and creatinine were mea-
sured as described elsewhere (3). Urinary
albumin-to-creatinine ratio (ACR) �30.0
�g/mg was defined as albuminuria. Cre-
atinine clearance (Ccr) was calculated
from the Cockcroft-Gault formula (3).
Statistical analyses were performed con-
sidering confounders including age, dia-
betic duration, smoking, BMI, blood
pressure, metabolic control, and Ccr.

Results showed that chewers were
significantly younger (56.4 � 8.6 vs.
65.0 � 9.5 years), had higher prevalence
of smoking (89.2 vs. 62.2%), higher BMI
(25.7 � 3.5 vs. 24.8 � 3.2 kg/m2), poorer
glycemic control (176.0 � 71.9 vs.
158.8 � 61.6 mg/dl), higher ln(ACR)
(4.0 � 1.7 vs. 3.5 � 1.5 �g/mg), and
higher prevalence of albuminuria (61.5
vs. 47.5%). However, diabetic duration,
systolic and diastolic blood pressures,
cholesterol, triglycerides, and Ccr were
not significantly different. In multiple lin-
ear regression, the adjusted regression co-
efficient for ln(ACR) associated with betel
nut chewing was 0.427 (P � 0.05). The
multivariate-adjusted odds ratio for albu-
minuria in chewers versus nonchewers
was 2.024 (95% CI 1.129 –3.630). In
stepwise models of multiple linear and lo-
gistic regression, betel nut chewing was
selected as an independent variable asso-
ciated with elevated ln(ACR) and albu-
minuria, respectively. Therefore, the
kidney-damaging effect of betel nut
chewing was consistent and independent
of confounders.
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