
OBSERVATIONS

Association
Between Smoking,
Hematological
Parameters, and
Metabolic
Syndrome in
Japanese Men

C igarette smoking increases the risk
for metabolic syndrome (1), and it
may also affect hematological pa-

rameters (2). Because certain hematolog-
ical parameters may be associated with
metabolic syndrome (3), we have investi-
gated whether the mode of association
between smoking and metabolic syn-
drome varies according to hematological
parameters.

Among individuals who had under-
gone a general heath screening test be-
tween 1994 and 2003, 27,972 subjects
(9,729 never smokers [52.8 � 10.7
years], 7,242 former smokers [54.8 � 9.9
years], and 11,001 current smokers
[50.4 � 9.8 years]) answered in full a
questionnaire concerning their smoking
habits and were enrolled in the current
study. Metabolic syndrome was defined
as the presence of three or more of the
following: 1) fasting glucose �110 mg/dl,
2) blood pressure �130/85 mmHg, 3)
triglycerides �150 mg/dl, 4) HDL chol-
esterol �40 mg/dl, and 5) BMI �25
kg/m2. The interquartile cutoff points
were 4,700, 5,500, and 6,600 cells/�l
for white blood cell (WBC) count and
14.4, 15.1, and 15.7 g/dl for hemoglobin
level.

Compared with the never smokers,
the WBC count and hemoglobin level
were significantly higher in the current
smokers (5,200 � 1,200 vs. 6,400 �
1,800 cells/�l, P � 0.0001, and 14.8 �
1.0 vs. 15.2 � 1.0 mg/dl, P � 0.0001,
respectively). After adjusting for age
and total cholesterol level, logistic re-
gression analysis showed that current
smokers had a higher incidence of
metabolic syndrome with an odds ratio
(OR) of 1.59 (95% CI 1.47–1.73)
compared with never smokers. Com-
pared with the lowest quartile (Q),
the incidence of metabolic syndrome
was significantly more frequent in the

higher quartiles of the WBC count (Q2,
OR 1.73 [95% CI 1.54–1.95]; Q3, 2.50
[2.23–2.80]; and Q4, 3.80 [3.41–4.24])
and in those of the hemoglobin level
(Q2, 1.65 [1.47–1.86]; Q3, 2.41 [2.15–
2.70]; and Q4, 4.05 [3.63–4.53]).

The association between current
smoking and metabolic syndrome was
found to be statistically significant in
lower quartiles of the WBC count (Q1,
OR 1.40 [95% CI 1.10–1.79] and Q2,
1.36 [1.13–1.64]) but not in the higher
ones (Q3, 1.02 [0.87–1.18] and Q4, 1.04
[1.89–1.21]). By contrast, the association
between current smoking and metabolic
syndrome was statistically significant re-
gardless of the hemoglobin level (Q1,
1.50 [1.19–1.88]; Q2, 1.53 [1.27–1.84];
Q3, 1.43 [1.21–1.67]; and Q4 1.25 [1.09–
1.43]). These results suggest that the asso-
ciation between smoking and metabolic
syndrome may be heavily confounded by
certain factors that increase the circulating
WBC count.
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Changing Incidence
of Major Amputation
for Diabetes in Novi
Sad, Serbia and
Montenegro,
Between 1994 and
2004

The reduction in incidence of major
amputation for diabetes is an ac-
cepted target of health care, but the

extent to which this is being achieved is
unclear (1). Assessment of the published
literature is made especially difficult by
the effect of population selection and by a
rapid increase in the prevalence of known
diabetes in most countries. For the most
meaningful results, it follows that data
should be derived from unselected and
circumscribed populations and should be
expressed in terms of the number in the
community with diabetes (2).

Novi Sad is the capital of the northern
province of Vojvodina in Serbia and Mon-
tenegro. All patients with known diabetes
in Novi Sad and the surrounding region
are managed at one of three specialist cen-
ters situated at the Regional Health Centre
and the Institute of Health Care. All non-
traumatic amputations are undertaken
within the Department of Vascular Sur-
gery at the Regional Health Centre. The
structure of these services enables total
ascertainment of all major (transtibial and
transfemoral) amputations, as well as pre-
cise definition of the numbers who have
diabetes. Comprehensive record keeping
was initiated in 1991 and was maintained
until 1995, when it was interrupted by a
period of major political and social up-
heaval. The city was heavily bombed in
1999, and it was only possible to return to
routine data collection from 2004 on-
wards. Despite the events of the late
1990s, the total population and its con-
stituent racial groups have been relatively
constant.

In 1994 and 2004 the total popula-
tions of the region were 295,022 and
299,294, respectively, and the numbers
with diabetes were 8,026 (2.7%) and
16,128 (5.4%), respectively. The number
of first major amputations in 1994 and
2004 were 27 and 43, respectively. When
expressed per 105 total population, the
incidence of first major amputation for di-
abetes increases from 9.16 to 14.4, but
when expressed in terms of the at-risk (di-
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abetic) population, the incidence de-
creases from 3.38 to 2.68 (P � 0.013, �2).
When data are expressed in terms of the
total population, the benefit of changes in
management may be obscured by the in-
creasing prevalence of the disease.

Although the decrease in amputation
incidence was only 20%, the actual inci-
dence in 2004 was well within the range
reported by other European centers.
Since the magnitude of any such decrease
is dependent on the baseline value, we
suggest that rather than aim for a percent-
age reduction in incidence, future health
care targets should specify an absolute
value. Evidence from the published liter-
ature suggests that this should be of the
order of 2 to 3 per 103 of those with dia-
betes or even lower.
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Decreased Insulin
Secretion but Not
Insulin Sensitivity in
Normal Glucose
Tolerant Thai
Subjects

R educed insulin secretion and insu-
lin sensitivity has been demon-
strated in normal glucose tolerant

(NGT) subjects whose 2-h plasma glucose
levels after an oral glucose tolerance test
were 5.6 –7.7 mmol/l compared with
those with 2-h plasma glucose levels
�5.6 mmol/l (1–3). These data are from
high-risk ethnic subjects. Whether these
data are true in Asians is uncertain.

We studied insulin secretion and in-
sulin sensitivity in 51 NGT and 15 im-
paired glucose tolerant Thai subjects.
Subjects were grouped according to 2-h
plasma glucose levels after an oral glucose
tolerance test into four groups (Table 1).
Insulin sensitivity was determined by eu-
glycemic-hyperinsulinemic clamp and
expressed as glucose infusion rate. Insulin
secretion was determined by homeostasis
model assessment (HOMA) of steady-
state �-cell function (%B) from a HOMA2
model (available at http://www.dtu.ox.
ac.uk/homa) and adjusted with glucose
infusion rate (HOMA%Badjusted) to obtain
the accurate result of insulin secretion.
For statistical analysis, ANOVA was used
for group comparison, and between-

group differences were compared using
Bonferroni post hoc analysis.

As shown in Table 1, age, BMI, and
waist circumference were significantly
different between groups. Glucose infu-
sion rate was also different between
groups, but the difference disappeared af-
ter adjustment with age, BMI, and waist
circumference. HOMA%Badjusted of gr.IV
was significantly lower than those of gr.I
(P � 0.003) and gr.II (P � 0.039) but was
not different from that of gr.III. The dif-
ference of HOMA%Badjusted between
groups could still be demonstrated after
adjustment with age (P � 0.005).

This study demonstrated that insulin
secretion adjusted for insulin sensitivity
in NGT subjects started to decline pro-
gressively from 2-h plasma glucose �5.6
mmol/l. This study agrees with others (1–
3). This is the first study in Asians where
the declined �-cell function adjusted for
insulin sensitivity is demonstrated in
NGT subjects. These findings are in ac-
cordance with those from studies of other
ethnic populations, including Mexican
Americans, African Americans, Hispan-
ics, and Caucasians, indicating that the
results are not ethnic specific. It can be
hypothesized that these high-normal oral
glucose tolerance test subjects may have
an increased risk of developing diabetes;
therefore, lifestyle modification should be
implemented early in this group as in im-
paired glucose tolerant subjects.
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Table 1—Clinical characteristics of subjects

2-h plasma glucose (mmol/l) after OGTT

P

NGT (n � 51) IGT (n � 15)

gr.I (�5.6) gr.II (5.6–6.7) gr.III (6.7–7.8) gr.IV (7.8–11.1)

Sex (female/male) 5/10 12/11 8/5 6/9 NS
Age (years) 32.2 � 1.2 34.1 � 1.8 36.2 � 2.9 45.1 � 1.4*†‡ �0.0001
BMI (kg/m2) 21.7 � 0.9 23.1 � 0.9 25.6 � 1.0* 27.2 � 0.8*† �0.0001
Waist circumference (cm) 74.9 � 2.7 75.6 � 2.4 81.4 � 2.6 91.8 � 2.8*† �0.0001
Glucose infusion rate (mg � kgFFM

�1 � min�1) 9.31 � 0.82 9.43 � 0.71 7.49 � 0.51 6.04 � 0.67*† 0.004
HOMA%B 127.9 � 6.9 116.0 � 8.6 129.0 � 13.7 124.0 � 12.2 NS
HOMA%Badjusted 1150.9 � 89.2 1012.2 � 67.8 951.1 � 111.1 690.9 � 73.4*† 0.005

Data are means � SE. HOMA%Badjusted � HOMA%B 	 glucose infusion rate. *P � 0.05 compared with gr.I; †P � 0.05 compared with gr.II; ‡P � 0.05 compared
with gr.III. IGT, impaired glucose tolerance; OGTT, oral glucose tolerance test.
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Could Blood Ketone
Monitoring Be A Tool
for Managing
Gestational Diabetes
Mellitus?

N utritional management of gesta-
tional diabetes mellitus (GDM) is
based on guidelines from diabetol-

ogy societies (1). Ketonuria is often mon-
itored, but clear management guidelines
have not been established. Home-based
methods of measuring ketonemia are
available. We believe that it is important
to evaluate the utility of this tool in GDM.

We measured ketonemia in a control
population of pregnant women and a
GDM population. Pregnant women were
systematically screened for GDM between
the 24th and 28th weeks (75-g oral glu-
cose tolerance test [OGTT], World Health
Organization guidelines). A total of 56
women (29.98 � 4.86 years of age,
prepregnancy BMI 23.14 � 4.62 kg/m2,
weight gain 14.49 � 4.93 kg) with a nor-
mal OGTT and 49 women (31.35 � 5.39
years, prepregnancy BMI 25.96 � 5.91
kg/m2, weight gain 9.25 � 5.52 kg) with
GDM were included.

Each subject was monitored in accor-
dance with the appropriate guidelines; in
addition, the control subjects performed

glycemia and ketonemia self-monitoring
three times a day (upon waking and be-
fore the midday and evening meals).
GDM women were also asked to measure
their postprandial glycemia. All subjects
measured their fasting ketonuria.

Glycemia measurement was per-
formed using test strips and a meter (Ab-
bott), and capillary blood ketonemia
measurement was performed using Op-
tium �-Ketone test strips and the same
meter (2). The replicate analysis resulted
in CVs of 3.3%. The study protocol was
approved by an ethics committee.

The two groups did not differ in terms
of age, but BMI and weight gain were
higher in the GDM than in the control
group (P � 0.01). The mean ketonemia
was lower in the control than in the GDM
group (0.01 � 0.10 vs. 0.04 � 0.009
mmol/l, P � 0.001). Fasting ketonemia
did not differ between the control and
GDM groups (0.01 � 0.11 vs. 0.01 �
0.06 mmol/l, respectively). Ketonemia
values measured before the midday and
the evening meal were lower for control
than for GDM patients (midday 0.01 �
0.08 vs. 0.05 � 0.11 mmol/l, P � 0.002;
evening 0.02 � 0.09 vs. 0.05 � 0.10
mmol/l, P � 0.005).

A ketonemic episode was defined as
the unbroken period during which each
day is a part of a sliding 7-day interval
containing �25% of height value. Of the
control subjects, 6 (12%) experienced at
least one ketonemic episode (average
length 10.5 days) versus 23 (47%) in the
GDM group (average length 13.8 days) (a
total of 37 episodes).

For women with GDM, we are not
currently in a position to conclude
whether their ketonemia levels have clin-
ical significance in terms of the pregnancy
outcome or the health of the child. Ke-
tonemia values differ from those recorded
in control subjects, and this difference is
not irrelevant. A study needs to be per-
formed to be certain that higher ketone-
mia has a detrimental prognostic
significance for fetal development.

Reports from the literature have fo-
cused exclusively on ketonuria. A nega-
tive correlation between ketonuria and
intellectual quotient in children born to
diabetic mothers has been reported (3,4).
A relationship between high fasting ke-
tonemia during the last trimester and de-
layed educational development has been
suggested (5).
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Blood Pressure
Measurement in
Diabetes Clinic

Are we paying enough attention?

The American Diabetes Association
statement (1), “Care of Children and
Adolescents With Type 1 Diabetes,”

outlines recommendations for manage-
ment of hypertension in children with
type 1 diabetes. Hypertension in children
can be missed if appropriate norms are
not used, and, as the authors state, “clini-
cians who care for children with diabetes
often pay little or no attention to blood
pressure.” Here, we report results of a ret-
rospective chart review of serial clinic
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blood pressure measurements among 217
youth with type 1 diabetes for �5 years.
Hypertension was defined as systolic
and/or diastolic blood pressure �95th
percentile for age, sex, and height at three
consecutive clinic visits (2). Blood pres-
sure was taken at each outpatient visit us-
ing an automated blood pressure device
by trained medical assistants.

Sixty (28%) of 217 patients met the
study diagnosis of hypertension (mean
age 12.7 � 3.2 years) after 5.7 � 3.8 years
of diabetes. These patients had higher sys-
tolic blood pressure z-scores (1.13 vs.
0.49, P � 0.002) and higher BMI z-scores
(0.68 vs. 0.30, P � 0.01) at the time of
diabetes diagnosis than did patients with-
out hypertension. Only 21 of 60 (35%)
had the diagnosis documented in the
medical chart, and only 5 of 60 patients
(8.3%) had therapy initiated specifically
for treatment of hypertension. Spot-
urinary albumin-to-creatinine ratios were
categorized as normal (�20 �g/mg), high
normal (�20 but �30 �g/mg on two of
three measurements), and microalbumin-
uria (�30 �g/mg on two of three mea-
surements). Seventeen (9%) of those with
available data (n � 190) had microalbu-
minuria. This complication was more fre-
quently addressed than hypertension,
with 14 of 17 (82%) subjects being
treated with ACE inhibitors. Patients who
met study criteria for hypertension
tended to have higher albumin-to-
creatinine ratios. Of those patients with
available data, 2 of 57 (4%) with elevated
blood pressures had high-normal ratios
and 8 of 57 (14%) developed microalbu-
minuria, while 0 of 133 with normal
blood pressure had high-normal ratios
and 9 of 133 (7%) developed microalbu-
minuria (P for trend �0.05).

Our analysis is retrospective and re-
lies upon casual blood pressures, which
may overestimate the true rate of hyper-
tension. Nonetheless, our data indicate
that adolescents with type 1 diabetes may
develop blood pressure in the hyperten-
sive range, and as suggested by the recent
American Diabetes Association state-
ment, this blood pressure may not be rou-
tinely recognized. This represents missed
opportunities to confirm hypertension
with repeat ausculatory measurement
and/or 24-h ambulatory blood pressure
monitoring and to intervene with lifestyle
modification/pharmacologic therapy, all
with the hope of preventing future micro-
and macrovascular complications. Rou-
tine blood pressure assessment using ap-
propriate age-, sex-, and height-

dependent norms is an essent ia l
component of every visit to the diabetes
clinic.

JAMIE R. WOOD, MD
1

MARY ANN O’RIORDAN, MS
1

BETH A. VOGT, MD
1

MARK R. PALMERT, MD, PHD
1,2

From the 1Department of Pediatrics, Case School of
Medicine, Rainbow Babies and Children’s Hospital,
Cleveland, Ohio; and the 2Department of Genetics,
Case School of Medicine, Rainbow Babies and Chil-
dren’s Hospital, Cleveland, Ohio.

Address correspondence to Jamie R. Wood, MD,
Pediatric and Adolescent Unit, Joslin Diabetes Cen-
ter, One Joslin Place, Boston, MA 02215. E-mail:
jamie.wood@joslin.harvard.edu.

© 2006 by the American Diabetes Association.

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

References
1. Silverstein J, Klingensmith G, Copeland

K, Plotnick L, Kaufman F, Laffel L, Deen
L, Grey M, Anderson B, Holzmeister LA,
Clark N: Care of children and adolescents
with type 1 diabetes (ADA Statement). Di-
abetes Care 28:186–212, 2005

2. National High Blood Pressure Education
Program Working Group on High Blood
Pressure in Children and Adolescents:
Update on the 1987 Task Force Report on
High Blood Pressure in Children and Ad-
olescents: a working group report from
the National High Blood Pressure Educa-
tion Program. Pediatrics 98:649–658,
1996

COMMENTS AND
RESPONSES

Recommendations
for Management of
Diabetes During
Ramadan

Response to Al-Arouj et al.

A l-Arouj et al. (1) have made recom-
mendations for fasting during the
holy month of Ramadan for Muslim

diabetic patients. The recommendations
were drafted by an expert panel of diabe-
tologists from around the globe, and it
represents a landmark for practicing cli-
nicians who look after diabetic Muslims.
The recommendations were based on ex-
pert opinion rather than evidence-based
scientific research, which, as the panel
pointed out, is lacking in this area. These

provisional recommendations await well-
designed research aimed specifically at
seeing whether fasting is beneficial or
harmful to patients with type 1 diabetes.

Type 1 diabetic patients are often ad-
vised not to fast by physicians. The nature
of type 1 diabetes makes fasting hazard-
ous. Thus, type 1 diabetic patients are put
in the category of very high risk in the
recommendations. Evidence-based scien-
tific data will definitely help physicians
caring for such patients to decide whether
to advise patients with type 1 diabetes
strongly or half-heartedly about fasting.

Patient education regarding fasting
during the holy month of Ramadan is
badly needed. Research in this area is also
deficient. In a recent study, only 33% of
our diabetic patients received general ad-
vice on fasting during Ramadan (2). Mor-
bidity related to fasting has been reported
to be quite high. The rates of severe hy-
poglycemia and hyperglycemia were
alarmingly high in the Epidemiology of
Diabetes and Ramadan study, a popula-
tion-based large epidemiological study
that spanned 13 countries with sizeable
Muslim populations (3). Such a high rate
of fasting-related morbidity was reported
earlier in a small study by Uysal et al. (4).
Education of patients is the cornerstone of
safe fasting, which is needed on both an
individual and large-scale level, and this is
the responsibility of diabetes care team
members.

Diabetic patients with established re-
nal disease run substantial risk of compli-
cations by fasting and rightly the
recommendations put them in the high-
risk category. The great majority of those
patients have major comorbidities and are
taking many drugs, including insulin and
sulfonylurea agents, which make them
prone to severe hypoglycemia. We feel
that these patients need to be singled out
more specifically in the guidelines as such
groups, even those who receive renal re-
placement therapy, often insist on fasting
(A.A.A.-A., unpublished observations).
Fasting for prolonged periods, espe-
cially in hot climates, may impose neg-
ative impacts on renal function from
hypovolemia and dehydration. The
mainstay of management of those pa-
tients is targeted toward arresting the
progression of their underlying renal
disease, and fasting during Ramadan
should not be recommended.

Another group that deserves special
consideration is adolescent patients with
type 1 diabetes. These patients should not
be encouraged to fast, as recurrent severe
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hypoglycemia may have grave conse-
quences, especially on neurobehavioral de-
velopment (5–7). We feel that this group
should have been pointed out categorically.

Finally, we commend the efforts of
the expert panel, which took the pains-
taking task of drafting these long-awaited
recommendations. Taking the issue of Ra-
madan and diabetes further warrants ran-
domized controlled studies to explore the
perceived benefits and expected risks of
fasting, which will provide the scientific
platform for future updated recommen-
dations. Only when this is coupled with
mass educational campaigns to patients
with diabetes will the expected benefits
from fasting be fulfilled.
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Recommendations
for Management of
Diabetes During
Ramadan

Response to Al-Arouj et al.

In their otherwise fine article concern-
ing recommendations for the manage-
ment of diabetes during Ramadan, Al-

Arouj et al. (1) perpetuate an ingrained,
but mistaken, view of the glycemic re-
sponse to different kinds of ingested car-
bohydrates. Their recommendations of
eating foods containing complex carbo-
hydrates at the predawn meal and simple
carbohydrates at the sunset meal is based
on their stated assumption that digestion
and absorption of the former is delayed
and faster for the latter. These assump-
tions have been challenged by clinical re-
search. For instance, Wahlquist et al. (2)
showed in normal subjects and one type 2
diabetic patient that glucose appearance
in the circulation was independent of sac-
charide chain length. Hydrolysis is so
rapid in the gastrointestinal tract that the
rate of glucose absorption from ingested
monosaccharides (glucose) and polysac-
charides (starch) was equivalent.

Therefore, one might expect that the
amount of simple carbohydrate in the diet
might not have much impact on post-
prandial glucose excursions. This was
studied by measuring the effect of differ-
ent proportions of simple and complex
carbohydrate in meals in which total car-
bohydrate remained constant at 50% in
type 2 diabetic patients (3). Three differ-
ent ratios of complex to simple carbohy-
drates were evaluated: 80:20, 50:50, and
20:80. Glucose and insulin concentra-
tions were measured hourly all day
long, as was urinary glucose collected
throughout the day. The results were
similar in all three diets with small, but
statistically significant, increases in
plasma and urinary glucose levels in the
diet containing 80% complex carbohy-

drate compared with the other two. It
should be emphasized that all of the
simple carbohydrate was from naturally
occurring sugar in fruits, vegetables,
and dairy products. No refined sugars
were added to any of the diets. These
results may be due, in part, to the fact
that the natural sources of simple car-
bohydrate contained more fiber than
foods furnishing the complex carbohy-
drate. However, it is now accepted that
meals containing sucrose, incorporated
into foods or desserts or even sprinkled
onto cereal, do not lead to higher post-
prandial glucose excursions in either
type 1 or type 2 diabetic patients (4 – 6).
The latter observations are obviously in-
dependent of fiber. Thus, the type of
carbohydrate, i.e. simple or complex,
does not influence postprandial glyce-
mic excursions.

MAYER B. DAVIDSON, MD

From Charles R. Drew University, Los Angeles, Cal-
ifornia.

Address correspondence to Mayer B. Davidson,
MD, Clinical Center for Research Excellence,
Charles R. Drew University, 1731 East 120th St., Los
Angeles, CA 90059. E-mail: madavids@cdrewu.
edu.

© 2006 by the American Diabetes Association.

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

References
1. Al-Arouj M, Bougeurra R, Buse J, Hafez S,

Hassanein M, Ibrahim MA, Ismail-Beigi F,
El-Kebbi I, Khatib O, Kishawi S, Al-
Madani A, Mishal AA, Al-Maskari M, Na-
khi AB, Al-Rubean K: Recommendations
for management of diabetes during Ra-
madan. Diabetes Care 28:2305–2311, 2005

2. Wahlqvist ML, Wilmshurst EG, Richard-
son EN: The effect of chain length on glu-
cose absorption and the related metabolic
response. Am J Clin Nutr 31:1998–2001,
1978

3. Hollenbeck CB, Coulston AM, Donner
CC Williams RA, Reaven GM: The effects
of variations in percent of naturally occur-
ring complex and simple carbohydrates
on plasma glucose and insulin response in
individuals with noninsulin-dependent
diabetes mellitus. Diabetes 34:151–155,
1985

4. Hollenbeck CB, Coulston AM, Reaven
GM: Effects of sucrose on carbohydrate
and lipid metabolism in NIDDM patients.
Diabetes Care 12(Suppl. 1):62–66, 1989

5. Mann JI: Simple sugars and diabetes. Dia-
bet Med 4:135–139, 1987

6. Bantle JP: Clinical aspects of sucrose
and fructose metabolism. Diabetes Care
12(Suppl. 1):56–61, 1989

Letters

DIABETES CARE, VOLUME 29, NUMBER 3, MARCH 2006 745



Recommendations
for Management of
Diabetes During
Ramadan

Response to Elhadd and
Al-Amoudi and to Davidson

W e thank Elhadd and Al-Amoudi
(1) for their comments and inter-
est in our article (2). Like them,

we are also concerned by the very high
rate of severe hypoglycemia and hyper-
glycemia in patients with diabetes who
fast during Ramadan. We agree with them
that patients with renal disease may have
increased risk of hypoglycemia and that
adolescent patients with poor glycemic
control or recurrent hypoglycemia may
also represent high-risk patients for de-
veloping hypoglycemia during fasting.

We thank Davidson (3) for his remarks.
Our intent in recommending the addition
of complex carbohydrates to a mixed meal
at predawn was to keep a sustained increase
in the appearance of glucose in the circula-
tion to avoid hypoglycemia. We agree that
initiation of hydrolysis of carbohydrates
and the rate of appearance and the level of
glucose soon after ingestion of simple or
complex carbohydrates are fairly similar
(4,5). However, these studies suggest that
following the ingestion of complex carbo-
hydrates, the day-long glucose concentra-
tions (4) and the area under the curve for
glucose (5) are larger for complex carbohy-
drates. Similar to these findings, Wolsdorf
et al. (6) found that ingested uncooked
starch behaves as a reservoir for continuous
release of glucose compared with the ab-
sorption of ingested dextrose that occurs
over a shorter period of time. Finally, and
most importantly, ingestion of simple car-
bohydrates in the absence of additional pro-
tein or fat at Ifatr (the breaking of the fast)
enables rapid absorption of glucose when
blood glucose levels are apt to be at their
nadir, levels that could explain the relatively
higher rates of hypoglycemia in the pre-Iftar
period (7).
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The Effect of
Rosiglitazone on
Overweight Subjects
With Type 1
Diabetes

Response to Strowig and Raskin

T he recent report by Strowig and
Raskin (1) raises the intriguing issue
as to whether some type 1 diabetic

patients may benefit from a supplemen-
tary insulin sensitization approach to
their management. As our and other stud-

ies have shown that an estimate of insulin
sensitivity (eGDR) is strongly predictive
of mortality (2), coronary artery disease
events (3), coronary calcification (4), and
overt nephropathy (5) in type 1 diabetes,
we would strongly endorse further pur-
suit of this approach.

The eGDR measure is based on a re-
gression equation (with terms for waist-
to-hip ratio, hypertension status, and
HbA1c, i.e., eGDR � 24.39 � 12.97
[waist-to-hip ratio] � 3.39 [hyperten-
sion] � 0.60 [HbA1c]) derived from 24
hyperinsulinemic-euglycemic clamp
studies and has an r2 of 0.63 for measured
glucose disposal rate (6). As eGDR might
therefore be a useful identifier of those
who would benefit from thiazolidinedi-
one therapy, it would be helpful to know
if eGDR predicted response to rosiglita-
zone therapy in terms of HbA1c in the
Strowig and Raskin (1) study. In addition,
was there any difference in change of
waist circumference (or waist-to-hip ra-
tio) by treatment group, consistent with
the observation (7) that weight gain with
rosiglitazone is mainly peripheral rather
than central? Finally, it is notable that
lipid concentrations were not generally
affected by rosiglitazone therapy in con-
trast to blood pressure. This is similar to
our eGDR studies wherein lipids did not
help to predict glucose disposal rate, but
hypertension status did (6). Do these dual
observations thus suggest that in type 1
diabetes insulin resistance is more
strongly linked to blood pressure than to
lipids?
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The Effect of
Rosiglitazone on
Overweight Subjects
With Type 1
Diabetes

Response to Orchard

Our report (1) on the effect of rosiglit-
azone on overweight subjects with
type 1 diabetes showed that rosi-

golitazone-treated subjects with a BMI
�30 kg/m2 experienced significantly
greater improvements in HbA1c (A1C)
levels than those with a BMI �30 kg/m2

(�1.4 vs. �0.4%, P � 0.032). In addition,
regression analysis showed that BMI, total
daily insulin dose, and total, LDL, and HDL
cholesterol levels were predictors of im-
provement in A1C (1). In his letter (2), Or-
chard raises the intriguing possibility that
an estimate of insulin sensitivity (eGDR),
which is based on waist-to-hip ratio, hy-
pertension status, and A1C (3), could be

an identifier of type 1 diabetic individuals
who might benefit from thiazolidinedione
therapy. We calculated eGDR in our sub-
jects and found that in the rosiglitazone-
treated subjects, eGDR was significantly
related to change in A1C level (P � 0.003,
r � 0.575). No such relationship was found
in the placebo-treated subjects. However,
a regression analysis incorporating BMI;
total daily insulin dose; total, LDL, and
HDL cholesterol; and eGDR showed that
eGDR was not a significant predictor of
improvement in A1C (P � 0.155) in the
rosiglitazone-treated subjects.

Waist-to-hip ratios were the same in
both the rosiglitazone and placebo groups
at baseline (0.91 � 0.06) and at the end of
the study (0.93 � 0.06), which is consis-
tent with the observation that weight gain
with thiazolidinediones is mainly periph-
eral rather than central. Orchard (2)
noted that blood pressure but not lipids
improved in our rosiglitazone-treated
type 1 diabetic subjects. This result was
somewhat surprising since we had ob-
served the opposite results in our studies
of troglitazone in combination with insu-
lin in type 2 diabetic subjects (4,5). It is
important to keep in mind that these
studies were not designed to evaluate the
effect of thiazolidinedione therapy on
blood pressure; all of our subjects were
treated with antihypertensive medica-
tions in an effort to normalize blood pres-
sure levels. In addition, baseline blood
pressure and history of hypertension were
not related to change in A1C and were not
significant predictors of improvement in
A1C level in our rosiglitazone-treated
type 1 diabetic subjects. Triglyceride lev-
els also were not related to change in A1C.
On the other hand, markers of insulin re-
sistance in the type 1 diabetic subjects,
such as BMI, total daily insulin dose, and
cholesterol levels, were related to im-
provement in glycemic control when rosi-
glitazone treatment was used. Therefore,
we do not believe that we can draw any
firm conclusions from our data about the
relative linkage of blood pressure versus
lipid levels to insulin resistance.
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Comparison of the
Effects of Vitamins
and/or Mineral
Supplementation on
Glomerular and
Tubular Dysfunction
in Type 2 Diabetes

Response to Farvid et al.

R ecently, Farvid et al. (1) reported on
the effects of dietary supplementa-
tion of physiologic doses of vita-

mins and/or minerals on urinary albumin
excretion rate (UAER)/urinary protein ex-
cretion rate (UPER), blood pressure, and
lipid profile. Although not mentioned in
the article, data on blood pressure and
lipids have previously been reported else-
where (2,3).

The main finding is a significant re-
duction in UAER of 
66% in the group
receiving both minerals and vitamins. Al-
though Farvid et al. claimed this to be the
primary end point, it was only measured
once as albumin-to-creatinine ratio in
morning spot urine at baseline and after 3
months. Repeated measurements (usually
at least three) are always required to ob-
tain valid data and correct diagnosis of
persistent micro- and macroalbuminuria
due to a coefficient of variation of 30–
50%. There is a marked discrepancy be-

Letters

DIABETES CARE, VOLUME 29, NUMBER 3, MARCH 2006 747



tween the level of UAER (30 mg/g
creatinine), suggesting microalbumin-
uria, and the level of UPER (1–2 g/g cre-
atinine; equal to overt nephropathy). An
inconsistent effect of mineral and vitamin
supplementation on UAER and UPER was
reported, suggesting a chance finding.

Furthermore, mean diastolic blood
pressure in the minerals and vitamins
group before treatment dropped from 94
(Table 1 in Farvid et al.) to 83 (Table 6)
mmHg after exclusion of 2 of the 19 pa-
tients; this indicates an error in one of the
tables, as it would only be possible if the
two excluded patients had a mean dia-
stolic blood pressure of 187 mmHg. The
technique for blood pressure measure-
ment was not stated. The conditions for
the power calculation were not stated, but
according to their previous reports, it was
powered to detect changes in HDL cho-
lesterol (2) and blood pressure (3).

It is claimed that the UAER findings
are in accordance with the literature (refs.
14–16 in Farvid et al.). However, phar-
macological doses of vitamins C and E
had no or minimal effect (19%) on UAER
(refs. 14,15). In contrast, a 50% reduction
in UAER was reported in nine patients,
applying pharmacological doses of vita-
min C (ref. 16).

In conclusion, the study was not
powered for realistic changes in UAER/
UPER, insufficient methods for valid
characterization of UAER/UPER were ap-
plied, and the effect of minerals and vita-
mins on UAER/UPER was not consistent,
clearly suggesting a type 1 error or chance
finding.
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Comparison of the
Effects of Vitamins
and/or Mineral
Supplementation on
Glomerular and
Tubular Dysfunction
in Type 2 Diabetes

Response to Rossing et al.

W e thank Rossing et al. (1) for their
interest in our article (2) and
agree that one measurement of

albumin-to-creatinine ratio in morning
spot urine at baseline and after 3 months
is a potential limitation to our study. This
limitation is described in detail in our dis-
cussion section. Although we did not ob-
tain multiple spot urine samples or a 24-h
urine collection to assess microalbumin-
uria, the random microalbumin-to-
creatinine ratio has high reported
sensitivity and specificity compared with
24-h urine microalbumin testing (3). The
ratio of protein or albumin to creatinine in
an untimed urine specimen has replaced
protein excretion in a 24-h collection as
the preferred method for measuring pro-
teinuria. Using a ratio corrects for varia-
tions in urinary protein concentration
due to hydration and is far more conve-
nient than timed urine collections. The
ratio of protein or albumin to creatinine in
an untimed urine sample is an accurate
estimate of the protein or albumin excre-
tion rate (4). Also, it should be noted that
after 3 months of supplementation, sig-
nificant decreases in our vitamins group
and minerals and vitamins group for al-
bumin-to-creatinine ratio were observed
from baseline and when compared with
the placebo group. There were no signif-
icant changes in the other two groups. If
the results were related to chance, mi-
croalbuminuria would have decreased in
the other two groups.

We acknowledge Rossing et al. for

drawing our attention to an error in Table
1. The diastolic blood pressure in the
minerals and vitamins group should be
amended to 84 � 11 mmHg. Blood pres-
sure was recorded semiautomatically us-
ing a Dinamap recorder (Critilzon,
Tampa, FL). Before the study, the calcu-
lated sample size was 18 patients in each
group, having 80% power to detect the
postulated differences in HDL choles-
terol, blood pressure, and microalbumin-
uria with an � error of 5%. But, after the
supplementation, the calculated power
for albumin-to-creatinine ratio was 0.7.

In conclusion, we do not agree with
the concerns of Rossing et al. that our
study was inadequately powered for
detecting realistic changes in urinary
albumin/protein excretion rate, that in-
sufficient methods for valid characteriza-
tion of urinary albumin/protein excretion
rate were applied, and that the effect of
minerals and vitamins on urinary albu-
min/protein excretion rate was inconsis-
tent, which would suggest a type 1 error
or a chance finding. In view of this, we
believe our conclusions are valid.
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Relationship
Between
Testosterone Levels,
Insulin Sensitivity,
and Mitochondrial
Function in Men

Response to Pitteloud et al.

W e read with interest the excellent
study by Pitteloud et al. (1) dem-
onstrating that low serum total

testosterone levels are associated with an
adverse metabolic profile in aging men
and suggesting a novel unifying mecha-
nism for the previously independent ob-
servations that low testosterone levels and
impaired mitochondrial function pro-
mote insulin resistance in these patients.
The authors concluded their report by
stating that there is a need for evaluation
of the potential benefits of androgen sup-
plementation in preventing or treating the
metabolic syndrome and/or type 2 diabe-
tes in men.

While we agree with their conclusion,
we would like to provide the authors with
a cautionary comment regarding the
means by which androgen levels should
be supplemented in these patients. The
most commonly used method to increase
androgen levels in aging, hypogonadal
men is to administer testosterone supple-
mentation therapy (2). From a urological
perspective, a major problem with the use
of testosterone supplementation alone in
aging men is that the exogenously admin-
istered testosterone is metabolized by 5�-
reductase to dihydrotestosterone (DHT).
Based on newly emerging data from the
National Cancer Institute–sponsored
Prostate Cancer Prevention Trial, DHT is
a proven risk factor for the development
of prostate cancer in aging men (3). More-
over, the use of testosterone supplemen-
tation alone in men with low serum
testosterone levels has been shown to lead
to an elevation in their intraprostatic DHT
levels (4).

In light of the potentially serious
safety concerns associated with the use of
testosterone supplementation alone in ag-
ing men, we respectfully suggest that the
authors consider using androgen supple-
ment treatment strategies that avoid the
potential problems associated with the
5�-reduction of testosterone to DHT. A
simple, safe, and effective treatment op-
tion in this regard may be to coadminister
a 5�-reductase inhibitor as adjunctive
therapy with a testosterone supplement.
Such an approach would prevent the
DHT elevation associated with testoster-
one supplementation, while still allowing
for testosterone to exert its beneficial met-
abolic and anthropometric effects. We
and others have extensively studied the
use of 5�-reductase inhibitors in the
treatment of aging men with benign pros-
tatic hyperplasia (5); these drugs are well
tolerated and have been shown to mark-
edly suppress the reduction of testoster-
one to DHT.
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Relationship
Between
Testosterone Levels,
Insulin Sensitivity,
and Mitochondrial
Function in Men

Response to Kaplan and Crawford

I thank Drs. Kaplan and Crawford (1)
for their kind remarks on our article (2)
on the relationship between testoster-

one levels and insulin sensitivity in men
and for their thoughtful comments on the
optimal form of androgen replacement
for older men.

While the standard form of androgen
replacement for hypogonadal men is tes-
tosterone, the authors express concern
about its use in older men, given that it
results in an increase in levels of dihy-
drotestosterone (DHT), which, in as-yet-
unpublished data, has been identified as a
risk factor for prostate cancer (3). On this
basis, Drs. Kaplan and Crawford recom-
mend that a regimen comprising coad-
ministration of testosterone with the
5�-reductase inhibitor finasteride be con-
sidered for androgen replacemement in
older men.

Preliminary evidence suggests that
this may indeed be a reasonable strategy.
In a carefully conducted three-arm study
(testosterone alone, testosterone plus 5
mg/day finasteride, and placebo) of 70
men aged �65 years with testosterone
levels �350 ng/dl, Tenover and col-
leagues (4,5) demonstrated that testoster-
one therapy both alone and in combination
with finasteride improved body composi-
tion, physical performance, bone mineral
density, and total cholesterol. However,
concomitant treatment with finasteride ap-
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peared to attenuate the negative effect of tes-
tosterone on the prostate in that subjects
who received the dual regimen had no in-
crease in prostate-specific antigen levels and
had a significantly lower increase in prostate
volume than those treated with testosterone
alone (5). While these data are encouraging,
they are based on small patient numbers,
and the favorable effects on prostate-
specific antigen levels may not necessarily
translate to a reduction in prostate cancer
risk. In addition, while finasteride was
shown to reduce the development of pros-
tate cancer in middle-aged men, the inci-
dence of high-grade prostate tumors and
sexual side effects was increased (6).

Therefore, I believe that further re-
search is still needed to identify the an-
drogen regimen that confers optimal
benefit to older men without compromis-
ing prostate health and overall patient
safety.
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Hepatitis C Virus
Infection: Evidence
for an Association
With Type 2
Diabetes

Response to Antonelli et al.

Antonelli et al. (1) classified diabetes
associated with hepatitis C virus
(HCV) infection as type 2. How-

ever, these patients show slightly different
phenotype than typical type 2 diabetic
subjects. Of interest, in our study, HCV
diabetic patients presented similar inter-
mediate clinical phenotype with signifi-
cantly lower BMI (26.5 � 4.8 vs. 30.9 �
6.3 kg/m2), systolic (133.9 � 14.0 vs.
142.9 � 25.6 mmHg) and diastolic
(84.4 � 10.2 vs. 88.1 � 16.0 mmHg)
blood pressure, LDL cholesterol (1.9 �
0.5 vs. 2.7 � 0.8 mmol/l), and triglycer-
ides (1.4 � 0.8 vs. 2.6 � 1.9 mmol/l).
Furthermore, these patients showed
lower C-reactive protein concentration
(1.53 � 1.23 vs. 3.54 � 2.53 mg/l).

There is a groundswell of data now to
link HCV infection with diabetes. How-
ever, serious doubt concerning the true
character of diabetes in HCV patients
must be emphasized. An autoimmune ba-
sis of the HCV-diabetes link is unlikely
because no increased prevalence of �-cell
autoimmune markers in HCV patients
has been found (2). Nonetheless, there is
a report of type 1 diabetes 1 year after
blood transfusion–related HCV infection
(3). Additionally, diabetic HCV patients
with mixed cryoglobulinemia are more
likely to carry non–organ-specific auto-
antibodies (4). Interestingly, there is evi-
dence to support the hypothesis that HCV
directly damages �-cells or disturbs their
function, which ultimately leads to diabe-
tes (5). Finally, there is no question that
HCV, by itself, can induce insulin resis-

tance, disturbing the insulin signaling
pathway by the function of HCV core pro-
tein (6). Moreover, a crucial association
between diabetes and the stage of fibrosis
in HCV patients, independent of obesity
and steatosis, on liver biopsy has also
been demonstrated (6).

Diabetes in HCV patients has a
unique and complex pathogenesis. Al-
though both insulin resistance and �-cell
dysfunction are responsible for the diabe-
tes-HCV association, the specific nature
of that link casts doubt on diagnosis of
type 2 diabetes in these patients.
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Hepatitis C Virus
Infection: Evidence
for an Association
With Type 2
Diabetes

Response to Skowroński et al.

W e agree with Skowroński et al. (1)
that the type of diabetes mani-
fested by patients with HCV

chronic infection (HCV�) may not be
classical type 2 diabetes, and the pheno-
typic characterization of our patients
shows just that. The labeling of HCV� pa-
tients as type 2 diabetes is purely conven-
tional and possibly inaccurate: the lines
separating type 1 diabetes, from latent au-
toimmune diabetes in adults and from
type 2 diabetes, are fading away as new
pathogenetic information is obtained (2).

HCV chronic infection may be re-
sponsible for a constellation of extrahe-
patic immune-mediated manifestations
(3). HCV lymphotropism may trigger
lymphocyte expansion followed by the
production of different autoantibodies
(3). For example, we have previously re-
ported (4) on 229 HCV-related mixed
cryoglobulinemia (MC-HCV�) patients
without cirrhosis. We found that 1) the
prevalence of type 2 diabetes was signifi-
cantly higher in MC-HCV� patients with-
out cirrhosis than in control subjects
(14.4 vs. 6.9%), 2) MC-HCV� patients
with type 2 diabetes were leaner than type
2 diabetic control subjects (24.2 vs. 30.4
kg/m2) and showed significantly lower
LDL cholesterol and systolic and diastolic
blood pressure, and 3) MC-HCV� pa-
tients with type 2 diabetes had non–
organ-specific autoantibodies more
frequently (34 vs. 18%) than nondiabetic
MC-HCV� patients. Thus, in HCV
chronic infection, the clinical phenotype
of diabetes has been found to be similar
across three studies (1,4,5) and different
from classical type 2 diabetes. An im-
mune-mediated mechanism for MC-
HCV�–associated diabetes has been
postulated (4), and a similar pathogenesis
might be involved in the diabetes of
HCV� patients. This hypothesis is
strengthened by the finding that autoim-
mune phenomena in type 2 diabetic pa-
tients are more common than previously
thought (6). Since the prevalence of clas-
sic �-cell autoimmune markers in HCV�

patients has not been found to be in-
creased (1), other immune phenomena
might be involved, and viral damage to
the �-cells may occur by a direct mecha-
nism (7).
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Metformin and Heart
Failure: Innocent
Until Proven Guilty

Response to Inzucchi

The editorial by Inzucchi (1) in the
October 2005 issue of Diabetes Care
on the effects of metformin in type 2

diabetic patients with heart failure deals
in a masterly manner with the choice of
the most suitable treatment of this condi-
tion. Since both diabetic heart failure and
mechanism of metformin action are not
completely understood, it is difficult, in
the author’s opinion, to find a convincing
explanation of the benefit from the use of
this drug. However, as the contracting
heart gets most of its energy from nones-
terified fatty acids (FFAs), and even does
so more in the insulin-resistant state of
diabetes, the author correctly states that a
drug that enhances the uptake of the more
metabolically efficient glucose instead of
FFA may improve the function of the fail-
ing heart.

What the author is not aware of is that
the mechanism of shift from one substrate
to another has just been demonstrated for
metformin and the other biguanides. In
fact, dose-dependent inhibition of long-
chain fatty acid oxidation in red muscle
restores the glucose oxidation when de-
pressed by concurrent oxidation of
palmitic acid; hence, the proposed defini-
tion of biguanides as drugs of the Randle’s
cycle (2,3).

Fischer et al. (4) describe increased
content of glucose transporters GLUT1
and GLUT4 produced by metformin in
heart cells.

Essop and Opie (5) stress the concept
that high blood FFAs, especially in the
presence of a hyperadrenergic state, can
damage the ischemic myocardium and
that agents that inhibit myocardial FFA
oxidation should improve the work effi-
ciency of the failing heart.

In conclusion, in my opinion there is
good evidence that the beneficial effect of
metformin in heart failure in type 2 dia-
betic patients rests on the same underly-
ing mechanism shared by other well-
known effects of the drug, i.e., increased
utilization of glucose by red muscle and
hindered gluconeogenesis in liver, as con-
sequences of depressed fatty acid oxida-
tion (2,3).
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Metabolic Syndrome
or “Central Obesity
Syndrome”?

I read with interest the recent two arti-
cles on metabolic syndrome published
in Diabetes Care, one by Ford (1) on the

prevalence of metabolic syndrome de-
fined by the International Diabetes Feder-
ation (IDF) among adults in the U.S. and
the other by Kahn et al. (2) that critically
appraised the definitions of metabolic
syndrome.

Ford reported a higher prevalence es-
timate of the metabolic syndrome than
the estimate based on the National Cho-
lesterol Education Program (NCEP) defi-
nition (unadjusted prevalence 39.0 � 1.1
vs. 34.5 � 0.9%, respectively) in U.S.
adults (1). The lower IDF criteria as com-
pared with NCEP criteria for defining
central obesity (men �94 vs. �102 cm
and women �80 vs. �88 cm) appeared
to account for much of this difference
(3,4). The NCEP criteria suggest selecting
three of five parameters, whereas IDF cri-
teria have one fixed component (central
obesity) and then select two of the other
four parameters (3,4). With high-school
mathematics, we can calculate the num-
ber of possible combinations in selecting
X of Y items by the following equation:
Y!/[(X!)(Y � X)!], where Y! reads as Y fac-

torial � Y 	 (Y � 1) 	 (Y � 2). . . 	 3 	
2 	 1. The number of combinations in
selecting three parameters out of five (the
NCEP criteria) � 5!/(3! 	 2!) � (5 	 4 	
3 	 2 	 1)/(3 	 2 	1 	 2 	1) � 10,
whereas IDF criteria has 4!/(2! 	 2!) � 6
combinations. The prevalence of meta-
bolic syndrome will depend on the per-
centage of individual combinations. In
other words, if all five parameters of NCEP
or IDF criteria are the same, the IDF cri-
teria will always diagnose less (instead of
more) subjects with metabolic syndrome
as compared with NCEP criteria.

Following this mathematical exercise,
we can also see that the prevalence of the
metabolic syndrome defined by IDF cri-
teria is highly dependent on and will be
always less than the prevalence of central
obesity of that particular population,
since central obesity is regarded by IDF as
a prerequisite and those centrally obese
subjects having two additional parame-
ters with be defined as having metabolic
syndrome (5). Kahn et al. (2) have com-
mented that the metabolic syndrome has
been imprecisely defined with a lack of
certainty regarding its pathogenesis.
Whereas the IDF criteria have identified
central obesity as the only essential com-
ponent of metabolic syndrome, Kahn et
al. reminded us that the attempt to define
the metabolic syndrome as the result of a
single (or even major) unifying patho-
physiological process, e.g., insulin resis-
tance, is problematic.

The ultimate importance of metabolic
syndrome is that it helps identify individ-
uals at high risk of cardiovascular disease
(CVD) (maybe type 2 diabetes as well)
(3,6,7). While central obesity is a strong
CVD risk factor, it is unlikely to be the
only pathogenetic cause for metabolic
syndrome (i.e., high CVD risk). The new
IDF criteria for metabolic syndrome has
evolved to identifying a selected or com-
plicated subgroup of subjects with vis-
ceral obesity who are centrally obese and
have already developed at least two com-
plications such as hypertension or dyslip-
idemia (3). In that case, it is more
appropriate to call the new IDF criteria for
metabolic syndrome the “central obesity
syndrome.”

But then what about metabolic syn-
drome? Metabolic syndrome should be a
concept instead of a strict definition. Sub-
jects with more than one well-established
CVD risk factor are at increased risk for
developing CVD. Other CVD risk factors
tend to cluster in this group of patients as

well. If we all agree that the metabolic syn-
drome is implying a cluster of CVD risk
factors, then it can be labeled to all indi-
viduals with two, three, or more well-
established CVD risk factors such as
hypertension, dysglycemia, dyslipidemia
(not only high triglyceride and low HDL
cholesterol but also high total choles-
terol), obesity (both general and central),
strong family history of CVD, ageing, and
so on. It should be a “loose” but serious
term, just like “high CVD risk.”
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