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OBSERVATIONS

Are there Different
Effects of Acarbose
and Voglibose on
Serum Levels of
Digoxin in a 
Diabetic Patient
With Congestive
Heart Failure?

�-Glucosidase inhibitors (�-GI),
such as acarbose and voglibose, are
widely used in diabetic patients to

suppress postprandial hyperglycemia by
interfering with carbohydrate-digesting
enzymes, thus delaying glucose absorption
(1). Recently, acarbose and voglibose were
reported to have different effects on the
absorption of digoxin; acarbose has been
shown to decrease the absorption of coad-
ministered digoxin, whereas voglibose has
been demonstrated to have no such effect
(2–5). We describe here a diabetic patient
with congestive heart failure whose serum
digoxin concentration responded differently
to acarbose and voglibose.

An 82-year-old man with type 2 dia-
betes and congestive heart failure was
treated with voglibose (0.9 mg/day) and
digoxin. The serum level of digoxin
remained within the therapeutic range
(0.8–2.0 ng/ml). However, we decided to
administer acarbose (300 mg/day) in place
of voglibose because of high levels of
HbA1c. The decision to switch from vogli-
bose to acarbose was prompted by data
from our earlier study, which demon-
strated that acarbose (300 mg/day) has a
stronger effect than voglibose (0.9 mg/day)
on suppressing postprandial hypergly-
cemia (Y.N., T.H., unpublished data).
Thereafter, the HbA1c level was improved
by acarbose without flatulence and
abdominal distention. However, subthera-
peutic levels of digoxin (0.2–0.4 ng/ml)
were found without changing the digoxin
dosage. The patient showed no sign of
worsening congestive heart failure. The
patient asserted that he was taking the
medications regularly according to the
instructions, so compliance to the regimen
did not appear to be the problem. We sus-
pected the occurrence of a pharmacoki-
netic drug-drug interaction between acar-
bose and digoxin, a phenomenon previ-

ously described in earlier reports (2–4);
therefore, we switched from acarbose back
to voglibose (0.9 mg/day). Contrary to our
expectations, the serum level of digoxin 1
month after voglibose readministration
remained within the subtherapeutic range
(0.3 ng/ml).

Miura et al. (3) reported that adminis-
tering acarbose reduces the absorption of
digoxin. In a report on two patients who
showed subtherapeutic levels of digoxin
induced by acarbose, Ben-Ami et al. (4)
proposed the following mechanisms to
explain the phenomenon: 1) coadministra-
tion with acarbose increases gastrointesti-
nal motility, leading to decreased absorp-
tion of digoxin, and 2) acarbose interferes
with the hydrolysis of digoxin before its
absorption, thereby altering the release of
the corresponding genine and affecting the
reliability of the digoxin laboratory test.
However, another type of �-GI voglibose
was shown not to reduce the level of
digoxin (5), casting doubt on the hypothe-
ses from Ben-Ami et al. The most interest-
ing finding in our case is that the level of
digoxin was essentially unchanged after
switching back from acarbose to voglibose.
We have no knowledge of the mechanism
behind this phenomenon; further studies
are needed to clarify it. Although the pre-
cise mechanism of acarbose-induced
reduction of digoxin levels remains
unknown, voglibose should be recom-
mended for diabetic patients with digoxin
coadministration. If acarbose is needed,
the dosage of digoxin and the timing of its
administration should be considered.
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Effect of Chitosan 
on Plasma 
Lipoprotein 
Concentrations in
Type 2 Diabetic 
Subjects With
Hypercholesterolemia

Hypercholesterolemia is a well-known
major cardiovascular risk factor in
patients with type 2 diabetes (1).

Step I of the National Cholesterol Educa-
tional Program (2), the restriction of fat
and cholesterol intake, is usually recom-
mended as the initial treatment to lower
blood cholesterol. Therefore, dietary inter-
vention is the first-line treatment, and, in
addition to traditional hypolipidemic
agents, there is the emerging role of dietary
fiber in the hypolipidemic effect. Chi-
tosan, the main component of crab and
shrimp shells, is a polymer containing glu-
cosamine units that have high positive
charge densities in acidic solutions. The
positive charge of chitosan interacts with
negative surfaces, such as lipids. We stud-
ied the effects of chitosan on the plasma
lipoprotein concentrations in subjects
with type 2 diabetes who had hypercho-
lesterolemia.

We recruited 40 subjects with type 2
diabetes and hypercholesterolemia, of
which 33 completed the study. All subjects
had received oral hypoglycemic agents for
at least 1 year and were in stable condi-
tion. Glycemic control was kept constant,
and the subjects maintained their routine
eating habits throughout the course of the
study. The inclusion criterion was having a
fasting plasma glucose level of �10
mmol/l with hypercholesterolemia. Sub-
jects were recruited if their LDL choles-
terol level remained �3.36 mmol/l after
dietary control for 4–6 weeks. In experi-
ment A, 19 subjects underwent a mixed
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meal test for 8 h. Patients received chi-
tosan (Kio Tek, Hsin Chu, Taiwan), which
was derived from shrimp shells with 97%
deacetylate, in doses of 450 mg three
times per day (n = 10) or placebo (n = 9).
Blood samples were drawn hourly for
determination of glucose and triglyceride
concentrations. In experiment B, 33 of 40
subjects completed a randomized, double-
blind, placebo-controlled, crossover clini-
cal trial with a total duration of 16 weeks.
Patients were randomly assigned to receive
either 450 mg chitosan three times per day
or placebo and were crossed over to the
other treatment after 8 weeks. The sub-
jects visited our center once before the trial
and at weeks 4, 8, 12, and 16. Their com-
pliance was followed by counting the
remaining capsules after each visit. Possi-
ble adverse events were monitored by
questioning the subjects during each visit.

In experiment A, the ambient plasma
glucose and triglyceride concentrations
did not differ significantly between the
chitosan and placebo groups. In experi-
ment B, the respective plasma total choles-
terol (TC) and LDL cholesterol concentra-
tions in the chitosan group were 4.4 ±
1.8% (P = 0.039) and 6.5 ± 2.9% (P =
0.045) lower than those in the placebo
group. There was no significant difference
in triglycerides, HDL cholesterol, ratio of
TC to HDL cholesterol, HbA1c, and fasting
glucose values.

Our results confirm the findings of
Sharma et al. (3), Yihua and Binglin (4),
and Wuolijoki et al. (5), who showed that
chitosan can specifically lower LDL cho-
lesterol and does not affect the plasma
triglyceride concentration. Chitosan did
not affect triglyceride levels probably
because triglyceride is an electrically neu-
tral fat. The positive charge of chitosan
cannot interact with the triglycerides of
diet and bile acid in the intestine.

The major sources of cholesterol in the
intestinal lumen are dietary lipids and bile,
which contain negatively charged surfaces
of phospholipids and unesterified choles-
terol. A possible mechanism is that chi-
tosan is positively charged in gastric acid;
thus, the positive charge of chitosan inter-
acts strongly with negative surfaces of cho-
lesterol and bile. The chitosan-cholesterol
complex is transferred to the intestines (in
an alkaline environment) and changes into
an insoluble gel form that cannot be
hydrolyzed by pancreatic or intestinal
enzymes (6) and is excreted in the feces,
thereby interrupting the cholesterol entero-

hepatic circulation and accelerating its loss
in stools. The effects of chitosan on fecal
steroid excretion have been reported in
animal and human studies (7,8). Conse-
quently, the absorption of cholesterol is
decreased, the hepatic bile acid pool is
depleted, and more hepatic cholesterol is
diverted to the production of bile acids. As
hepatic cholesterol demands increase,
hepatic cholesterol synthesis increases and
LDL receptor apolipoprotein (apo)B/E
activity is stimulated. Stimulation of LDL
receptor apoB/E activity then increases the
catabolism of LDL cholesterol and reduces
plasma LDL cholesterol levels (9). The
present study demonstrated that chitosan
can effectively lower plasma cholesterol,
possibly by binding dietary lipids, choles-
terol, and cholesterol-containing bile acids.

In conclusion, our results suggest that
chitosan could effectively lower plasma
total cholesterol and LDL cholesterol con-
centrations without affecting plasma
triglyceride levels and blood glucose con-
trol in subjects with type 2 diabetes who
have hypercholesterolemia. No serious
adverse events were reported.
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Prevalence of 
Diabetes in 
Canadian Adults
Aged 40 Years 
or Older

The prevalence of diabetes, mainly
type 2 diabetes, in adults is believed
to be higher in women than in men

(1,2). However, some population-based
studies have recently demonstrated that
men are as likely or more likely to have the
disease than women (3,4). These studies
may suggest a changing pattern of sex-
related distribution of type 2 diabetes in
Western countries.

This analysis was based on the data
from the second cycle of the National Pop-
ulation Health Survey conducted in
1996–1997. The survey used multistage
sampling techniques to select subjects
from all provinces of Canada (5). A total of
39,021 adults, aged 40 years or older, who
answered the question on diabetes were
included in this analysis. The subjects
considered to be diabetic were those who
positively answered the question of having
diabetes diagnosed by a health profes-
sional. Prevalence estimates were weighted
to the Canadian population. A logistic
regression was used to calculate adjusted
odds ratios. The Rao-Wu bootstrap tech-
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nique was used to take the design effect
into consideration (6).

The overall prevalence (95% CI) was
6.6% (5.8–7.5%) for men and 5.1%
(4.6–5.7%) for women. The prevalence
increased with increasing age in both
sexes, and leveled off for women aged 80
years or older (Table 1). The odds ratio
(95% CI) for men compared with women
was 1.60 (1.33–1.91) after adjusting for
covariates. Men and women living in rural
and urban areas had similar prevalences
of diabetes.

In the last two decades, type 2 diabetes
had been profoundly studied in specific
populations, especially aboriginal people,
in Canada. This analysis was based on data
from a representative sample of the Cana-
dian population and demonstrated a differ-
ence in distribution of diabetes between
men and women nationally. The reasons
for the increased risk of diabetes in men are
not known. Obesity is one of the major
risk factors for type 2 diabetes (1). The
prevalence of overweight (BMI �25 kg/m2)
is higher in men than in women in Canada
(60 vs. 40%) (7), which may be a partial
explanation. Men visited their dietitians
less frequently (8), and less than half of
men compared with almost two-thirds of
women with a BMI �27 kg/m2 were trying
to lose weight (9). A similar prevalence in
rural and urban areas may indicate there is
not much difference in determinants of the
disease between two areas.

The prevalence of diabetes has been
steadily increasing in Canada (10). The
prevalence of diabetes in aging men is
increasing more rapidly than that in aging
women. This suggests that senior men

should be given more attention in terms of
disease control and prevention.
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Prevalence of GAD
Autoantibodies in
Women With 
Gestational Diabetes

A retrospective analysis 

Autoantibodies to GAD (GADa) have
been the source of considerable
attention because of their association

with the development of type 1 diabetes.
As a consequence, several groups have
been interested in the relationship between
GADa in women with gestational diabetes
and the subsequent occurrence of perma-
nent diabetes. Interestingly, publications
on this subject, emanating primarily from
Europe, have been notable for their lack of
unanimity concerning the rates of autoan-
tibody positivity. These rates have ranged
from 0% GADa positivity in gestational
diabetic women from northern Italy (1) to
a high of 10% in gestational diabetic
women from a German multicenter study
(2). A study in Denmark reported an inci-
dence of 2.2% GADa positivity in sera from
gestational diabetic women (3). In all like-
lihood, such discrepancies can be attrib-
uted in whole or in part to distinct popula-
tion characteristics and differences in labo-
ratory methodology.

In view of the experience of the Euro-
pean investigators vis-à-vis the aforemen-
tioned rates of GADa positivity, we
thought it would be of interest to deter-

Table 1—Prevalence and adjusted odds ratio for diabetes in relation to age and resident area
among Canadian men and women

Men Women

Prevalence Adjusted* OR Prevalence Adjusted* OR
n (95% CI) (95% CI) n (95% CI) (95% CI)

Age (years)
40–49 6,067 2.2 (1.6–2.9) 1.0 6,232 2.4 (1.6–3.1) 1.0
50–59 4,433 6.6 (4.8–8.5) 2.9 (1.9–4.4) 4,947 3.7 (2.8–4.6) 1.2 (0.7–2.0)
60–69 3,655 9.8 (7.9–11.8) 4.2 (2.5–6.9) 4,324 8.1 (6.4–9.7) 2.3 (1.3–3.8)
70–79 2,613 13.1 (10.2–16.0) 5.5 (2.9–10.6) 3,889 9.7 (7.6–12.0) 2.5 (1.3–4.8)
80� 962 14.4 (6.5–22.3) 6.0 (2.4–14.7) 1,899 7.2 (5.4–9.0) 1.8 (0.9–3.4)

Resident area
Rural 13,421 6.5 (5.6–7.5) 1.0 16,674 5.08 (4.5–5.7) 1.0
Urban 4,301 7.1 (5.2–9.0) 1.1 (0.8–1.5) 4,606 5.39 (4.4–6.4) 1.0 (0.8–1.3)
Total 17,730 6.6 (5.8–7.5) — 21,291 5.13 (4.6–5.7) —

*Adjusted by income adequacy, education level, employment status, BMI, and physical activity. OR,
odds ratio.

D
ow

nloaded from
 http://diabetesjournals.org/care/article-pdf/23/11/1709/449745/11092303.pdf by guest on 23 April 2025



1706 DIABETES CARE, VOLUME 23, NUMBER 11, NOVEMBER 2000

Letters

mine the incidence of GADa in North
American women. To have a reasonable
basis for comparison, we elected to mea-
sure GADa in women during the time of
their pregnancy rather than postpartum.
Therefore, we undertook a pilot retrospec-
tive study in which GADa were assayed in
sera that had been collected from women
during a defined period of pregnancy.

Since 1978, the Foundation for Blood
Research has routinely tested sera for
�-fetoprotein between 15 and 18 weeks of
gestation from �60% of the pregnant
women in Maine. Aliquots of sera were
retrieved from 100 women with gesta-
tional diabetes and 100 matched nondia-
betic control subjects. These sera had been
collected from 1990 to 1992 and stored in
the frozen state at �20°C. With the excep-
tion of the diagnosis of gestational dia-
betes, no information regarding treatment
was available.

GADa were measured using a highly
sensitive radioimmunoassay kit for serum
(Kronus, Boise, ID) according to the man-
ufacturer’s instructions. Briefly, sera, cali-
brators, and controls were incubated for
�2 h with human recombinant 125I GAD65

in polystyrene tubes. Protein A was added,
followed 1 h later by a wash solution. The
tubes were centrifuged, after which the
supernatants were discarded. Residual
radioactivity was counted, and a standard
curve was automatically constructed by
online data reduction, which generated
values for the sera.

To account for systematic differences
among assay runs, individual results were
divided by the median control value for
each run. The normalized results, expressed
in multiples of the median (MoM), were
transformed logarithmically, thereby gener-
ating a Gaussian distribution. Samples with
antibody values above the geometric mean
�3 SD (6.2 MoM) were considered posi-
tive. None (0%) of the 100 control speci-
mens was positive (the highest value was
5.0 MoM). In contrast, six (6%) of the 100
women with gestational diabetes were
autoantibody-positive (values ranged from
6.3 to 31.0 MoM).

The GADa positivity of 6% in our ges-
tational diabetic cohort essentially falls
midway between the 0% reported from
northern Italy and the 10% prevalence
found in the German multicenter study. As
mentioned earlier, these discrepancies in
the rates of GADa positivity may be a
reflection of differences in both methodol-
ogy and population characteristics. In

regard to the latter, the determination of
whether our findings are unique to the
women in Maine will have to await addi-
tional retrospective or prospective studies
from other areas of North America.

The potential value for assaying GADa
in gestational diabetic women was demon-
strated in the follow-up of patients in the
German multicenter study. The data indi-
cated that there was a significant correla-
tion between the number of antibodies
(among insulin antibody 2, islet cell anti-
body, and GAD antibody) and the proba-
bility of developing type 1 diabetes. Test-
ing for GADa and other islet cell antibod-
ies should prove useful in population
screening when methods become available
to arrest or prevent type 1 diabetes.
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School Attendance
of Children With
Type 1 Diabetes

Regular school attendance is impor-
tant for a child’s academic achieve-
ment, formation of peer relation-

ships, and self-esteem (1). Studies have
shown that children with chronic illnesses
have greater school absenteeism rates than
their healthy peers (1–3). Although dia-
betes is one of the most common chronic
disorders of childhood, most children
with the condition are otherwise healthy.
To date, there has been very little focus
specifically on school attendance in chil-
dren with diabetes (4).

In this pilot study, we recruited 56
families from the diabetes clinic at the Hos-
pital for Sick Children in Toronto, Canada.
Parents who participated in the study were
contacted by telephone and asked to report
the number of missed school days, as
detailed on their child’s report card. Absen-
teeism data for the 1997–1998 academic
year was collected for both the diabetic
children and each child’s closest sibling.
The school absenteeism rate for the dia-
betic children was compared with both the
nondiabetic siblings’ records and pub-
lished school attendance data of a control
group from the Toronto School Board (5).

Diabetic children were absent 6.1 more
school days than their siblings (11.4 ± 10.9
vs. 5.3 ± 5.8, respectively, P � 0.01). When
school absences caused by diabetes clinic
appointments were subtracted from total
absences, diabetic children were still found
to be absent 3.6 more school days than their
siblings (8.9 ± 10.1 vs. 5.3 ± 5.8, P � 0.01).
Although diabetic children also had higher
absenteeism rates than the control group,
this difference was not statistically signifi-
cant. There was a trend for young children
with diabetes (grades 1–3) to have higher
rates of absenteeism than older children
with diabetes (P = 0.06); however, a similar
trend was not found among the siblings.
Neither metabolic control, as measured by
HbA1c levels, nor the duration of diabetes
correlated with absenteeism. For children in
the same family, there was a highly signifi-
cant correlation in absenteeism between
those with and those without diabetes (r =
0.53, P � 0.01). Family unit function was
not assessed quantitatively in this study;
however, some interesting observations
were noted. It was our distinct impression
that in families well adjusted to dealing with
diabetes, the children missed very little
school. Similarly, in the families that had
significant difficulties coping with the prac-
tical aspects of diabetes care, both the dia-
betic children and their siblings appeared to
have much higher rates of absenteeism.

This pilot study showed that diabetic
children miss, on average, a little more
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than 1 week per school year than their
nondiabetic siblings. The close correlation
in absenteeism between diabetic children
and their nondiabetic siblings suggests
that family attitudes may be a major factor
in determining school attendance. Factors
contributing to differences in school
attendance may include parental overpro-
tection, parental philosophy regarding
academics, and the quality of communi-
cation between parents and teachers. To
gain greater insight into this issue, a more
extensive study that attempts to quantify
family attitudes and family unit function
is needed.
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“Lady-like”

Is there a latent autoimmune 
diabetes in the young?

Latent autoimmune diabetes in adults
is often characterized by a mild mani-
festation and a long period of pre-

served 	-cell function (1). In contrast,
autoimmune diabetes in childhood is nor-
mally seen as a rapid progressive disease

with immediate insulin deficiency at diag-
nosis. Longer periods of remission after
initial insulin therapy for up to several
years have been described. In a series of
747 children with newly diagnosed type 1
diabetes (2), only 3.4% of the autoanti-
body-positive children had clinical remis-
sions 18 months after diagnosis (defined
as a daily insulin dose �0.5 U 
 kg�1 

day). This statistic suggests that insulin
independence �1 year after initial diagno-
sis of diabetes is a rather rare event in chil-
dren with type 1 diabetes.

We have studied two newly diagnosed
type 1 diabetic children with multiple and
high-titer autoantibodies and typical high-
risk HLA haplotypes for autoimmune dia-
betes. Nevertheless, the children have
been insulin independent for up to one
year. In both children, stable residual 	-cell
function without insulin therapy was pre-
served. The study of these patients ques-
tions the concept of rapidly progressive
type 1 diabetes in autoimmune diabetes
during childhood and adds a point of cau-
tion for the interpretation of ongoing trials
for diabetes prevention in so-called high-
risk prediabetic patients (3).

Patient 1, a girl aged 8 years 7 months,
was diagnosed with diabetes in April 1999
with a fasting blood glucose of 7 mmol/l
and an HbA1c level of 8.0% (upper limit in
our laboratory 6.2%). She had no polyuria
or polydipsia and no weight loss at this
time. Furthermore, no ketonuria or
ketoacidosis was present. Basal C-peptide
was measured at 0.76 nmol/l and could be
stimulated by 1 mg glucagon intra-
venously to reach 1.47 nmol/l. Family his-
tory revealed type 2 diabetes in both
grandparents on the maternal side, who
had been diagnosed at 46 and 60 years,
respectively, and treated by oral hypogly-
cemic drugs. The girl herself was over-
weight at diagnosis (BMI 28 kg/m2).
Therefore, type 2 diabetes or maturity-
onset diabetes of the young was suspected
at this time, and a calorie-reduced diet and
physical exercise were prescribed. Surpris-
ingly, high-titer autoantibodies were
detected in the patient’s serum (ICA �40
Juvenile Diabetes Foundation units [JDF-
U], GADA 101 U, and IA2A 28 U) (meth-
ods and workshop data of assays in [4]).
In addition, the HLA type of the patient
was DRB1*0301/0401-DQB1*0201/0302.
This represents the highest association for
autoimmune type 1 diabetes. We found no
other autoantibodies typical for polyen-
docrine autoimmunity. In July 1999, the

girl had lost 6 kg of weight, her HbA1c had
normalized to 5.9%, and all blood glucose
levels (fasting and postprandial) were in
the normal range. In August 1999, we
measured a postprandial C-peptide level
of 2.86 nmol/l. This level suggests com-
plete recovery of 	-cell function. In April
2000, 12 months after initial diagnosis,
the girl was still insulin-free with normal
values for fasting blood glucose and
HbA1c, but the 2-h blood glucose level of
the oral glucose tolerance test (OGTT) was
11.9 mmol/l, again in the diabetic range.
The islet cell–specific autoantibodies were
consistently positive (islet cell antibody,
GAD, and IA2) throughout this period.

Patient 2 was a girl aged 8 years 5
months who was diagnosed in January
1999 with a blood glucose level of 17.6
mmol/l from an OGTT and an HbA1c of
6.4%. In the family history, the grand-
mother on the paternal side had type 2 dia-
betes. The girl was also overweight with a
BMI of 22.1 kg/m2. She was treated with
diet and released from the hospital after
weight reduction without further therapy.
Five months later, she was admitted to a
diabetes rehabilitation clinic. There, she
was still insulin-free and was considered
not to have diabetes afterall. But after
3 months, in September 1999, she was
again admitted to the hospital with a fasting
blood glucose level of 11.8 mmol/l. Her
blood glucose level increased to 22.8
mmol/l during an OGTT. The HbA1c level
was then 8.6%. She had type 1
diabetes–associated HLA haplotype DR3/4,
DQ*0201/0302, and high-titer autoanti-
bodies in her serum (ICA �40 JDF-U,
GAD 7 U, and IA2 37 U). Therefore, the
diagnosis of type 1 diabetes was made
according to the criteria of the American
Diabetes Association and the World Health
Organization (5). The C-peptide level from
the OGTT was basal 0.61 nmol/l and
increased to 0.76 nmol/l after glucose load.
Therefore, insulin deficiency has been rec-
ognized and insulin therapy started 9
months after the first diagnosis with 0.15 U 

kg�1 
 day. Three months later, her HbA1c

was 6.5%, and insulin doses were reduced
to 0.05 U 
 kg�1 
 day.

Both cases demonstrate that the
autoimmune destruction of islets can also
be slowly progressive in childhood dia-
betes. Even insulin independency may be
observed for up to 1 year. Others have
reported nonprogression of subclinical 	-
cell dysfunction in relatives of type 1 dia-
betic patients and called this phenomen
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“silent diabetes” (6). We found that even
overt diabetes in children may be seem-
ingly reversible for some months. Further-
more, being severely overweight may add
some kind of insulin resistance to the
pathogenesis and suggests a combination
of type 1 and type 2 diabetes. This problem
will be seen more often in the future
because of the increasing frequency of
overweight children in many countries and
may complicate diagnoses. These patients
show how heterogeneous the natural his-
tory of autoimmune diabetes may be in so-
called high-risk prediabetic patients (mul-
tiple autoantibodies of high-titer and HLA
alleles associated with high risk for type 1
diabetes) currently studied in diabetes pre-
vention trials (3). We suggest allowing for
such slow progression when case ratios are
calculated in prevention trials.
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Relevance of the
Treatment Facility
for Disease-Related
Knowledge of 
Diabetic Patients

The treatment of diabetes is predomi-
nantly a form of self-treatment car-
ried out by patients. For this reason,

being sufficiently informed is considered
to be a prerequisite for a patient’s success-
ful management of his or her blood glu-
cose levels (1–3). It is a known fact that
structured training courses can improve
treatment-related knowledge, at least in
the short term (4), whereas the physician’s
qualification and the quality of the physi-
cian–patient relationship is more likely to
be of fundamental importance for the pro-
curement of knowledge on the part of the
patient (5–7). However, the ultimate deci-
sive factor is the amount of information
patients have managed to acquire under
routine conditions. We examined whether
the degree of specialization at the facility
where diabetic patients receive treatment
has any relevance for patients’ level of
knowledge (8).

The present study examines a sam-
pling of 625 diabetic patients. A total of
174 patients were recruited from the dia-
betes outpatient center at the Charité Uni-
versity Polyclinic, 264 patients were
recruited from three specialist practices,
and 187 patients were recruited from 28
general practitioner practices. The three
specialist practices and 194 general practi-
tioners were contacted randomly using the
Medical Handbook for Berlin (9) until 3
specialists and 30 general practitioners
were recruited in the Berlin metro area.
Two general practitioners later refused to
take part in the study. The record was com-
piled consecutively over a period of 3
months; the near-complete registration of
patients treated at the polyclinic required a
period of 9 months. Sociodemographic
variables (e.g., age, sex, and school educa-

tion) were equally distributed, except for a
slight predominance among men in spe-
cialized facilities. All patients were asked to
fill out a standardized questionnaire to test
their knowledge (10) while waiting to meet
with their physician. The 90-item ques-
tionnaire is based on comparable Anglo-
American questionnaires (11,12) and
assesses knowledge in the following areas:
causes/pathophysiology, insulin/effects of
insulin, insulin injection/storage, nutrition,
physical activity, personal control over
metabolic functions, hyperglycemia, hypo-
glycemia, illnesses, insulin adaptation, and
consequential damages. Patients who did
not have insulin therapy were given an
adapted version that excluded questions
on insulin treatment.

In terms of treatment-related knowl-
edge dependent on the facility where they
received treatment, the mean values, cor-
rected for age, sex, and education,
showed hardly any disparity between type
1 diabetic patients and non–insulin-
requiring type 2 diabetic patients, even
when the impact of structured training
was eliminated in the calculation (Table
1). Conversely, insulin-dependent type 2
diabetic patients treated in specialized
facilities had a significantly higher level of
knowledge (�16% more correct answers)
than those treated by a general practi-
tioner. This difference can be partially
explained by the fact that specialized facil-
ities apply more intensified forms of ther-
apy (intensified conventional insulin
treatment and/or continuous subcuta-
neous insulin infusion) and frequent
structured training programs; these two
characteristics, independent of each other,
were associated with a higher level of
knowledge. If these effects are excluded,
differences still exist between treatment
facilities, but they are not significant.

To summarize, in terms of acquiring
extensive knowledge of diabetes, type 1
and non–insulin-dependent type 2 dia-
betic patients do not benefit from a degree
of specialization in the therapeutic facility.
However, insulin-requiring type 2 diabetic
patients treated in specialized clinics have
a much higher level of knowledge due to
the enhanced utilization of intensified
forms of therapy and structured training.
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The Met416 → Val
Variant in the
Glycogen Synthase
Gene

The prevalence and the association
with diabetes in a large number of
Japanese individuals

Muscle glycogen synthase (GYS1)
is a key enzyme catalyzing glu-
cose storage in skeletal muscles

during insulin stimulation (1) and seems

a promising candidate gene for type 2
diabetes. The XbaI polymorphism of the
GYS1 gene was shown to be associated
with type 2 diabetes (2). Mutational
analyses in the coding region of the GYS1
gene detected four amino acid polymor-
phisms (3–6). Among them, the allele
frequency of the Met416 (ATG) → Val
(GTG) variant in exon 10 was much
higher compared with three other muta-
tions. In type 2 diabetic Japanese individ-
uals, this variant was shown to be associ-
ated with decreased insulin sensitivity
evaluated by minimal model analysis (5),
although the subsequent study in Finnish
subjects did not reach the same result (6).

In this study, we organized a multi-
institutional study and investigated the
prevalence and significance of the Met416

→ Val polymorphism in a large number
of Japanese individuals. All study sub-
jects (1,529 diabetic and 901 control
subjects) were unrelated, and they gave
their written consent after being
informed of the nature of the study. The
diagnosis of diabetes was based on the
criteria of the World Health Organiza-
tion. The normal control subjects were
selected according to the following cri-
teria: no past history of urinary sugar or
glucose intolerance and having an
HbA1c level �5.6%, an age of �60
years, and no family history of diabetes.
With the use of previously reported
polymerase chain reaction–restriction
fragment-length polymorphism analysis
(5), we determined the Met416 → Val
variant genotypes.

Table 1—Diabetes-specific knowledge of patients in different treatment facilities

% Correct answers Differences between
Polyclinics Specialist clinics General practitioners providers [F (P)]

Type 1 diabetic patients
n 95 108 21
Controlled and adjusted for age, sex, and education 65.9 ± 2.02 62.5 ± 2.09 65.7 ± 4.78 NS*
Controlled and adjusted for age, sex, education and 64.3 ± 2.02 63.7 ± 2.08 67.9 ± 4.75 NS†
use of training program, and type of therapy

Insulin-requiring type 2 diabetic patients
n 72 115 58
Controlled and adjusted for age, sex, and education 49.3 ± 2.95 40.3 ± 2.19 33.0 ± 3.08 7.219 (0.001)‡
Controlled and adjusted for age, sex, education and 44.6 ± 3.25 40.7 ± 2.12 37.2 ± 3.15 NS§
use of training program, and type of therapy

Non–insulin-requiring type 2 diabetic patients
n 7 41 108
Controlled and adjusted for age, sex, and education 58.7 ± 10.2 44.9 ± 3.48 47.6 ± 2.13 NS�
Controlled and adjusted for age, sex, education and 58.1 ± 10.3 45.1 ± 3.50 47.5 ± 2.14 NS¶
use of training program, and type of therapy

Data are means ± SEM unless otherwise indicated. Whole-corrected models: F (P) *9.03 (0.000); †8.47 (0.000); ‡5.66 (0.000); §7.56 (0.000); �2.91 (0.017); ¶2.25 (0.038).
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The allele frequency of the Met416 →
Val variant was 0.108 in diabetic subjects
(Met/Met was 1,221, Met/Val was 285, and
Val/Val was 23 of 1,529 subjects) and 0.102
in control subjects (Met/Met was 723,
Met/Val was 172, and Val/Val was 6 of 901
subjects). There was no statistical difference
in allele frequency of the Met416Val variant
between the diabetic and control groups
(the odds ratio for the association of the Val
allele with type 2 diabetes was 1.1067
[95% CI 0.882–1.291], P = 0.50233 vs.
normal control group [�2 test]). In diabetic
subjects, there were no differences in age,
sex, age at onset of diabetes, and the HbA1c,
fasting plasma glucose, and serum lipid lev-
els between the groups with or without the
Met416 → Val substitution. Among the clin-
ical parameters related to insulin resistance,
BMI, maximum BMI, waist-to-hip ratio,
and insulin resistance measured by the
homeostasis model assessment (HOMA-IR)
(7) also showed no significant differences.

These results suggest that the Met416 →
Val variant is not likely to be a single-
nucleotide polymorphism associated with
susceptibility to type 2 diabetes. More-
over, this polymorphism does not affect
the insulin sensitivity assessed by HOMA-
IR in the present study, although the pre-
vious study showed the association
between this variant and decreased
insulin sensitivity evaluated by the mini-
mal model analysis (5). 
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Venlafaxine in
Treatment of Severe
Painful Peripheral
Diabetic Neuropathy

Venlafaxine is an antidepressant that
was recently demonstrated to be an
effective remedy for painful diabetic

neuropathy (1). This report is on a 26-year-
old woman who has had type 1 diabetes
since the age of 13 years. She was a non-
smoker and had no long-term diabetic com-
plications. In association with bulimia and
high blood glucose levels, she developed
burning pains and pronounced tenderness
in her legs and arms, particularly in the dis-
tal part of her left leg. There was also distal
edema in both legs, mostly on the left side.

The patient received the following
ambulatory treatment at our department of
medicine: paracetamol and dextropropox-

ifen for 7 months; amitriptylin, klonazepan,
gabapentin, and diclofenak for 4 months;
and tramadol and buprenorfin for 3
months. She then had eight different anal-
gesics at the upper level of the recom-
mended doses, but they had no effect on
her pains. She could only find relief when
she put her legs in buckets of cold water for
most of the night and day; otherwise, she
was bedridden. When she took her legs out
of the buckets, the pain returned. After 7
months, she developed pronounced ortho-
statism and was entirely dependent on her
family. During the period of severe pain, she
developed preproliferative retinopathy and
moderate signs of distal sensory, auto-
nomic, and motor neuropathy.

Her pains increased despite taking the
eight analgesics, and her health deterio-
rated. The only pharmaceutical left to try
was mexiletinhydrochloride (2), but her
pronounced orthostatism was a con-
traindication. However, I had recently
read the report on venlafaxine (1); when
her health further deteriorated, there was
no alternative, and a rapid decision was
necessary. During her first week on ven-
lafaxine depot at 75 mg/day (later
increased to 3 � 75 mg/day), an improve-
ment was noticed, including an improve-
ment in her visual analogue scale tests.
Now, 7 months later, her health is contin-
uously better. She still has distal pains, but
she regards them as controllable. There
have been some setbacks, such as when
she walked too much and severe pain in
the feet returned for some days, or when
she had bulimia for a short time. The
number of her analgesics could have been
continuously reduced. However, we noted
that apart from venlafaxine, the only phar-
maceutical that was not possible to reduce
was gabapentin; the patient experienced a
return of pain both times it was reduced.

In conclusion, we found that, when no
other analgesics helped in a diabetic patient
with severe distal painful neuropathy, ven-
lafaxine had a good results from the start of
the treatment and possibly in combination
with gabapentin. In future studies, these
factors associated with venlafaxine should
be validated.
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Evaluating Clinical
Accuracy of Systems
for Self-Monitoring
of Blood Glucose by
Error Grid Analysis
Comment on constructing the
“upper A-line”

Error grid analysis for the evaluation of
systems for the self-monitoring of
blood glucose (SMBG) was developed

in the late 1980s (1,2) and, since then, has
been applied by many scientists (3). To
construct an error grid plot for our own
purposes (Fig. 1), we screened the respec-
tive studies and were surprised to find that
the upper A-line was often incorrectly con-
structed (4,5). Whereas the correct upper
A-line corresponds to a clinically acceptable
�20% deviation of a SMBG from the refer-
ence, those authors showed a line that cor-
responds to a �25% deviation, resulting in
an overoptimistic interpretation of SMBG.

The reason for this error might be the
following. Most authors use an error grid
plot with an equally scaled x- and y-axis
and start its construction by drawing the
lower A-line (�20% deviation) using the
formula y = 0.8 
 x. Thus, in Fig. 1, the
lower A-line extends from the (x,y) pair
(3.9,3.12) to (25,20). Then, one may be
tempted (because of the y-scale limitation)
to construct the upper A-line by simply
reversing the x/y coordinates (4,5), which
would result in the points (3.12,3.9) and
(20,25) (represented by the bold broken
line in Fig. 1). However, this line represents
a �25% deviation from the reference. Cor-
rectly, one needs to calculate the respective
points with the formula x = y/1.2. Thus, in
our case, the correct upper A-line extends
from (3.25, 3.9) to (20.83, 25) (represented
by the full bold line in Fig. 1). A correct
construction has been demonstrated previ-
ously by Brunner et al. (6).

In view of this observation, we inves-
tigated whether the original article by

Clarke et al. (1) would contain the same
error (i.e., an upper A-line that represents
a �25% deviation). To this purpose, we
graphically superimposed a self-con-
structed analog of the Clarke et al. figure
with the original one and read the highest
point of the upper A-line from the origi-
nal (�[330,410] in original units [mil-
ligrams per deciliter]; the correct point
should be [330,396]). Both indicated
that the original figure might be erro-
neous. However, the quality of the graph
in the original articles (1,2) made the
reading of the point difficult. Definitive
proof of the erroneous upper A-line
(coordinates of the upper point
[330,412], which equal y = 1.25 
 x) was
found in a more detailed figure published
later by the same group (7).

From the above, readers should be
aware that error grid plots published in
the past may contain an erroneous upper
A-line, and conclusions taken from such
graphs should be interpreted with caution.
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Moderate-Intensity
Physical Activity and
Fasting Insulin 
Levels in Women

From a cross-sectional study, Irwin et
al. (1) concluded that increasing
moderate-intensity physical activity

(PA) reduced fasting insulin levels
among 142 African-American, Native
American, and Caucasian women aged
40–83 years. While interesting, this
study contains a perplexing statement
and a paradoxical result.

The authors’ perplexing statement is
“to encourage increased participation in
moderate-intensity PA, it is necessary to
intervene on activities in which women
report participating” (1). The authors did
not detail the singular contributions of
reported household, occupational, and
parenting activities to the measures of
MET-min (the product of the minutes for
each activity times the MET intensity level)
of both moderate and moderate/vigorous
PA. (MET intensity is defined as the associ-
ated metabolic rate for a specific activity
divided by a standard resting metabolic
rate.) In a previous article, the authors
reported such contributions to moderate
activity for only African-American and
Native American women (2). Unlike the
current study, those minority women
reported for three, rather than for two, 4-
day periods. The authors also did not
show that each individual type of activity
is significantly associated with fasting
insulin after adjusting for other activities.

The authors’ current study may lack
sufficient statistical power to show such
associations. After statistical adjustment,
only the aggregate measure of moderate/
vigorous PA was significantly associated
with decreased fasting insulin for the fol-

lowing strata: ethnicity (except for
African-Americans), low cardiorespira-
tory fitness, and central obesity (Table 5).
For moderate PA alone, only low fitness
and central obesity were significantly
associated with decreased fasting insulin.
Stratifying the data further would proba-
bly not support the implied activity-spe-
cific associations.

Aside from problems of statistical
power, the authors’ task would be diffi-
cult because efforts to find significant
associations between household, occu-
pational, and child care activities and
cardiovascular risk factors have failed
(3,4). Without knowing the individual
contribution of such activities to health
outcomes, monitoring their occurrence
in national surveillance systems is unjus-
tifiable (5).

The MET-min measure the authors
use implies that women who do more PA
should have better weight control. Para-
doxically, this measure does not corre-
spond well to the BMI values reported in
their study. Native American women
reported 15% more moderate activity
(median 528 MET-min/day) than Cau-
casian women (median 461 MET-
min/day), but had a 13% greater mean
BMI (28.6 vs. 25.2 kg/m2); Native Ameri-
can women also reported 84% more mod-
erate activity than African-American
women (median 287 MET-min/day), but
were only 8% lighter than African-Ameri-
can women (BMI 31.1 kg/m2).

Furthermore, the overlapping inter-
quartile ranges of group MET-min/day
(Table 2) indicate that group differences in
activity were negligible; yet, the authors
state that “comparison of the PA levels by
race/ethnicity showed lower energy expen-
ditures among African-Americans than
among the other races/ethnicities” (1).
More likely, the authors’ admittedly unrep-
resentative samples (1) belie the cross-cul-
tural scope of the study mentioned in the
article’s title.

Even if household, occupational, and
parenting activities were shown to have
potent biologic health benefits and were
worth monitoring, intervening on such
activities may be problematic. Minority
women report as stressful the very activi-
ties that distinguish the authors’ assess-
ment method from those questionnaires
emphasizing more enjoyable “traditional
sports and recreational activities” (6). If
instead the authors prefer to focus on the
benefits of brisk walking in preventing dia-

betes (1), as they note others have done in
prospective studies (7,8), then they should
accordingly conduct specific analyses.
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Moderate-Intensity
Physical Activity and
Fasting Insulin 
Levels in Women

Response to Caspersen et al.

We appreciate Caspersen et al.’s (1)
interest in our article (2), and we
value their perspective. We feel,

however, that they took what was meant as
commentary for potential applications
and/or future directions and discussed it in
a manner, relative to our analyses, that we
would not have anticipated. By doing so,
we feel that they overlooked the main find-
ing of our work: namely, that evidence was
provided for an association between moder-
ate-intensity physical activity (PA) and fast-
ing insulin levels.

Specifically, we found that an increase
of 30 min of moderate-intensity PA per
day was associated with a 5.2% lower fast-
ing insulin level after adjusting for ethnic-
ity, age, educational attainment, central
obesity, BMI, fitness, fasting glucose levels,
and site (P � 0.05). We then concluded
that moderate-intensity PA is beneficial
and that future research should focus on
trying to elucidate ways to increase partic-
ipation in moderate-intensity activities.
Our suggestion was “to intervene on activ-
ities in which women report participating”
(1). This was meant as a commonsensical
approach of intervening on activities in
which women already participate, which
might be more effective than introducing
unfamiliar activities in hopes of long-term
adoption of these new activities (3).

Furthermore, although we did not look
at the singular contributions of specific activ-
ities, the majority of moderate-intensity
activities reported by the participants in our
study were household, gardening, child care,
walking, and occupational activities. Of the
activities recorded by participants in their
Physical Activity Records, �1% were sports
and conditioning activities. Other studies
have confirmed our finding that household
activities, gardening, and walking are
reported as common activities among
women and are significantly associated with
reduced chronic disease morbidity (4,5).

It is true that “the sample size was
small and may not be representative of the
participants’ respective ethnic groups (1).”
The small sample size did not allow us to
have enough power to observe significant

associations between PA and insulin by
subgroups (ethnicity, fitness, and central
obesity). However, the differences in fast-
ing insulin levels observed by subgroup
was of sufficient interest to reviewers to
warrant a table in the letter.

Lastly, our PA MET-min measure (the
product of the minutes for each activity
times the MET intensity level, with MET
intensity defined as the associated meta-
bolic rate for a specific activity divided by
a standard resting metabolic rate) was
used to examine differences in insulin lev-
els for the sample as a whole and by sub-
groups of ethnicity, fitness, and obesity.
We were not examining the association
between PA and BMI by certain sub-
groups. However, we recognize the merit
of their comment that the inclusion of
individuals who may not have represented
the activity habits of the underlying popu-
lation most likely resulted in the inconsis-
tent findings of higher BMIs among eth-
nicities with higher PA and lower BMIs
among ethnicities with lower PA. It is
extremely important to note that, although
the lack of external generalizability with
regard to activity patterns likely exists, this
would not inherently lead to compromises
in the internal validity of the study. The
biologic effect of activity on insulin levels
would not be expected to differ between
individuals included in and those
excluded from the study population.

In conclusion, our study found a
significant association between moderate-
intensity PA, at levels recommended by the
Centers for Disease Control and American
College of Sports Medicine, and fasting
insulin levels. Future studies with larger
sample sizes from diverse populations need
to examine the association between types of
specific moderate-intensity activities (such
as household activities, gardening, and
walking) and chronic disease morbidity
and mortality outcomes. Such analyses may
also need to consider whether energy
expended was in aerobic or isometric activ-
ities, because the reason for the expenditure
of energy (work or play) would not itself
make a difference in biologic effects. How-
ever, the type of activity could be critical in
terms of identifying activities in which par-
ticipants could be successfully encouraged
to increase overall PA.
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Are Tumor Necrosis
Factor-� Receptor 2
Levels Associated
With Age?

We read with great interest the arti-
cle by Fernandez-Real et al. (1).
They concluded in their study

that tumor necrosis factor-� receptor 2
(TNFR2) levels positively correlate with
age (1). However, a potential bias may
have been introduced by the unequal
distribution of type 2 diabetes preva-
lence and BMI ranges in the different
age-groups. As shown in Tables 2 and 3
in the article, patients with diabetes were
significantly older than healthy control
subjects, and the older subjects had a
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higher mean BMI. Numerous data sup-
port the relationship between both
tumor necrosis factor-� (TNF-�) (2–4)
and TNFR2 (5,6) and obesity-related
insulin resistance. Therefore, one would
expect to find elevated TNF-� and
TNFR2 levels in type 2 diabetic patients,
especially if such patients are of an older
age-group. Thus, a multivariate analysis
that would take into account BMI, age,
insulin resistance status, and the pres-
ence of the TNFR2 A2 allele should be
conducted. The results of such an analy-
sis would be of special interest to us,
because we could not detect an associa-
tion between age and TNF-� levels in
nondiabetic obese children (2).
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Plasma Tumor
Necrosis Factor-�
Receptor 2 Levels
Are Associated With
Age

Response to Taha, Paz-Priel, and
Anhalt

Taha, Paz-Priel, and Anhalt wonder
whether the relationship between
plasma levels of the soluble fraction

of tumor necrosis factor-� receptor 2
(sTNFR2) and age was merely due to an
unequal distribution of the subjects
among groups. In our previous article (1),
we reported that 50% of the subjects were
control subjects and 50% were type 2 dia-
betic subjects. The relationship between
sTNFR2 and age was similar in both
groups and remained so after excluding
the diabetic patients. To clarify such a rela-
tionship, we have further evaluated 261
control subjects with BMIs �40 kg/m2,

normal glucose levels, no medication, and
no acute illness in the previous month. In
these subjects, sTNFR2 significantly corre-
lated with age (r = 0.27, P � 0.0001) (Fig.
1), and this relationship was even stronger
in women (107 subjects, r = 0.34, P �
0.0001). A similar correlation coefficient
between sTNFR2 levels and age has been
described in a recent article (2).

The results reported in the abstract by
Taha, Paz-Priel, and Anhalt (3) are in sharp
contrast with the findings of Paolisso et al.
(4), who found a correlation between
plasma TNF-� and age (r = 0.64, P �
0.001) that was independent of sex and
body fat. These differences may be attrib-
uted to the pediatric age of the patients eval-
uated and to the inclusion of morbidly
obese children in Taha, Paz-Priel, and
Anhalt’s study. In fact, adipose tissue expres-
sion of TNF-� is paradoxically decreased in
adult subjects with morbid obesity (5).

JOSÉ-MANUEL FERNÁNDEZ-REAL, MD, PHD
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WIFREDO RICART, MD

Figure 1—Correlation between plasma sTNFR2 levels and age. r = 0.27; P � 0.0001.
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Hypoglycemia,
Seizures, and 
Pulmonary Edema

Ortega et al. (1) are to be congratu-
lated for resuscitating the well-
described but easily forgotten associ-

ation between severe hypoglycemia and
noncardiac pulmonary edema.

I suggest that the common denomi-
nator in most of these cases is a grand
mal seizure, which is a well-known com-
plication of hypoglycemia. In 1975, we
(2) described two patients with recurrent
postictal noncardiac pulmonary edema and
found 24 additional reported cases. We
noted that these episodes could be unilat-

eral, recurrent, associated with fever and
leucocytosis, and, especially when seen in
isolation, typically mistaken for pneumonia
and aspiration. Prompted by Ortega et al.’s
(1) observations, I quickly perused several
of their references. In the study by Nielsen
et al. (3), one patient had initial unilateral
pulmonary edema that later became bilat-
eral, and another had what was described
as “violent torsion spasms” before the devel-
opment of acute respiratory distress syn-
drome (ARDS). Arem and Zoghebi (4)
reported on two patients who developed
pulmonary edema, both of whom were
described as having seizures before devel-
oping ARDS. Baruh and Sherman’s (5)
patient also had left-sided seizures before
developing pulmonary edema.

In reviewing deaths caused by therapy
in psychiatric patients, Maclay (6) does not
comment on seizures in patients treated for
insulin coma, although this complication
has been described. In his listing of causes
of death, Maclay (6) includes seven
patients with pulmonary edema and one
with bronchopneumonia. Under the cate-
gory of causes of death related to electro-
convulsive therapy, he included three with
pulmonary edema and four with pneumo-
nia. Finally, Ortega et al.’s patient had a
grand mal seizure before developing pul-
monary edema.

I therefore suggest that, at least in the
majority of patients with hypoglycemia-
associated ARDS, the common pathway to
pulmonary edema is having one or more
seizures. This hypothesis strongly supports
the possibility that a neurogenic mecha-
nism is the major culprit in the develop-
ment of hypoglycemia-associated ARDS.
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Can All Newly 
Diagnosed Subjects
Without Type 1 
Diabetes–Associated
Autoimmune Markers
Be Classified as 
Type 1b Diabetic
Patients?

Comparison among recent studies
shows variability in clinical and bio-
logic features at the onset of type 1

diabetes among different ethnic popula-
tions of origin (1–3).

We are reporting data from a cohort of
newly diagnosed type 1 diabetic subjects
with a follow-up period of up to 1 year at
our institution. We investigated the pres-
ence of cytoplasmic islet cell antibodies
(ICAs) and GAD65 antibodies (GADAs)
and their relation to other clinical and bio-
logic parameters in 68 type 1 diabetic sub-
jects consecutively seen at diagnosis. The
study included 44 men and 24 women
(mean age 22.5 ± 9.3 years). Antibodies
were determined as previously described
(4). ICAs and GADAs were positive in 87
and 66% of subjects at diagnosis, respec-
tively. Only four patients (6%) were nega-
tive for both antibodies. Antibody-nega-
tive subjects did not differ from those pos-
itive for one or two antibodies in terms of
clinical characteristics (i.e., age, BMI,
hyperglycemic symptoms’ duration,
insulin requirements, HbA1c, glycemia,
proportion of ketoacidosis, and C-peptide
levels) at diagnosis and during the follow-
up. Only GADA� patients, as compared
with GADA� patients showed lower
insulin requirements (units per kilogram
per day) during follow-up: 3 months
(0.24 ± 0.19 vs. 0.45 ± 0.23), 6 months
(0.27 ± 0.2 vs. 0.46 ± 0.23), and 12
months (0.37 ± 0.22 vs. 0.55 ± 0.2) after
diagnosis (P � 0.01 for all comparisons).
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We could not find any other differences
after stratification of ICA or combined
ICA/GADA status. Further analysis
revealed that the subgroup of patients with
HbA1c value above the mean for the whole
group (i.e., 10.7%) and with longer dura-
tion of symptoms (�2 weeks) showed
higher insulin requirements and lower C-
peptide levels at follow-up with no influ-
ence of antibody status. The latter data are
clearly discordant with recent findings in a
Japanese study (3). Thus, no major differ-
ences are found between antibody-posi-
tive and antibody-negative subjects at
onset in our cohort.

Our results are clearly concordant with
recent studies in which the proportion of
antibody-negative subjects at onset of type 1
diabetes in Caucasian populations is very
low (3.5–7%) (1,2). This is at variance with
recent data in Japanese type 1 diabetic
patients for whom a novel subtype of fulmi-
nant nonautoimmune diabetes is claimed to
exist (3). This novel subtype of diabetes
does not seem to exist in the Caucasian pop-
ulation. Further, patients with type 1b dia-
betes, as described in the American Diabetes
Association classification (5), are hardly
identified in European populations of Cau-
casian origin. There seems to be no major
differences in type 1 diabetic subjects at
onset when autoimmune markers are taken

into account (1–3,6). Moreover, as recently
demonstrated, markers of autoimmunity
may not be present at onset but may appear
later at follow-up or even may have been
present in the prediabetic period (2). On
these grounds, the absence of humoral
autoimmune markers at onset of type 1 dia-
betes in Caucasian populations does not
necessarily preclude the existence of an on-
going autoimmune process directed against
	-cells. This group of patients may not be
classified as type 1b diabetic subjects, as
suggested by other investigators (2).
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