
OBSERVATIONS

Selective Screening
for Gestational
Diabetes in Chinese
Women

The American Diabetes Association
(ADA) has recommended selective
screening for gestational diabetes

mellitus (GDM) (1). Pregnant women
aged �25 years, who have normal body
weight, no family history of diabetes, and
are not members of an ethnic/racial group
with a high prevalence of diabetes, are re-
garded as a low-risk group for GDM and
need not be screened. The effect of selec-
tive screening guidelines has been inves-
tigated in Caucasian populations using a
100-g 3-h oral glucose tolerance test
(OGTT) (2,3). We report here the effect of
the selective screening protocol.

A total of 9,471 pregnant women in
Tianjin, China, took part in a universal
screening program from December 1998
to December 1999. The screening test
consisted of a 50-g 1-h glucose test and
was carried out at 26- to 30-weeks’ gesta-
tion. A total of 888 (9.4%) women had a
glucose reading �7.8 mmol/l, of whom
701 undertook a further 75-g 2-h OGTT
using the WHO diagnostic criteria for
GDM (baseline: �7.0 mmol/l; 2-h: �7.8
mmol/l) (4). A total of 171 women were
confirmed to have GDM (prevalence
1.8%).

Age, prepregnancy BMI, and family
history of diabetes were risk factors for
GDM in this cohort. The prevalence of
overweight (BMI �25 kg/m2) was low
(10%), and family history of diabetes was
uncommon (8%). Furthermore, the one-
child policy has resulted in a cohort of
98% (9,240/9,471) of nulliparas. Twen-
ty-eight percent of women were �25
years of age.

The application of the ADA selective
screening guideline in this study would
exclude 24% (2,248/9,469) of women
from the screening test. An estimated
12% of women with confirmed GDM un-
der the WHO criteria would otherwise
have been denied the opportunity for
early detection. These findings differ sub-
stantially from reports using the ADA rec-

ommendations: exclusion of 10% of
women in the screening and oversight of
4% of GDM women (3).

We adopted a similar, although slightly
later, approach to the initial screening (26-
to 30- vs. 24- to 28-weeks’ gestation) (1).
The WHO diagnostic criteria have been
shown to give a higher estimation of GDM
prevalence (5,6) in comparison with the
ADA criteria. However, the prevalence of
GDM in our study population was low. As
our subjects are deemed a high-risk group
(of Asian backgrounds) under the ADA se-
lective screening guidelines, the lack of
other risk factors is an important determi-
nant of GDM prevalence. The greater pro-
portion of Chinese women with GDM who
would fail to be identified using selective
screening, compared with the proportion
shown in other studies, is unlikely to be ex-
plained by either the delay in screening or
the use of the WHO criteria. The low fre-
quency of risk factors for GDM in this co-
hort was associated with a low prevalence of
GDM. However, young and lean women
were not immune from the development of
GDM. We conclude that if selective screen-
ing is to be considered in this population,
different age and BMI cutoff points are re-
quired, and other risk factors for GDM
(such as stature) may need to be considered
for inclusion in any revised selective screen-
ing recommendation.
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Cigarette Smoking
Affects Glycemic
Control in Diabetes

T ight glycemic control in diabetes is
one of the cornerstones of manage-
ment. Glycemic control is usually

assessed with HbA1c. The Diabetes Con-
trol and Complications Trial showed that
in type 1 diabetes, decreasing HbA1c from
9.0 to 7.2% resulted in a 50–75% reduc-
tion in retinopathy, nephropathy, and
neuropathy (1). The U.K. Prospective Di-
abetes Study (UKPDS) showed that in
type 2 diabetes, decreasing HbA1c from
7.9 to 7.0% decreased retinopathy and
nephropathy (2).

Increased insulin resistance occurs in
smokers with and without diabetes (3,4).
Smoking is also a risk factor for develop-
ment of type 2 diabetes. The aim of this
study was to determine whether smoking
cessation was associated with improved
glycemic control.

This study was a prospective cohort
design and included 34 patients who
ceased smoking, were followed for 1 year,
and continued not to smoke at 1 year.
Two control groups were randomly se-
lected from patients participating in a
prospective diabetes complications study
(DCS). A DCS includes history, examina-
tion, ophthalmological review, and inves-
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tigations, including HbA1c. The control
groups were 34 never smokers and 34
current smokers. Smoking status was as-
signed based on patient self report. HbA1c
was measured by high-performance liq-
uid chromatography, with 3.5–5.7% as
the normal range. Results are presented as
means � 1 SD. The study was approved
by the institutional ethics committee.

Average consumption before cessa-
tion was 24 cigarettes per day. Mean age
for the group who stopped smoking was
60 � 15 years. A total of 7 subjects had
type 1 diabetes, and 27 had type 2 diabe-
tes. Mean HbA1c was 7.7 � 2.2% while
smoking and 7.0 � 1.6% after smoking
cessation (P � 0.048) (Fig. 1). Thus, the
change in HbA1c was �0.70% (P �
0.0001 vs. expected change of 0%). Mean
change was 0.07% for never smokers
(P � 0.036) and 0.12% for continuing
smokers (P � 0.01).

Some studies have shown increased
insulin resistance in association with cig-
arette smoking (3,4). It is possible that
cigarette smoking may affect glycosyla-
tion of hemoglobin, although no studies
were found with a literature search. It
is possible that some patients may re-
port smoking cessation when they con-
tinue to smoke. However, it seems
unlikely that patients with diabetes
would report continuing to smoke after
stopping. Patients incorrectly reporting
nonsmoking would tend to make the
observed difference smaller than the true
difference.

To our knowledge, this is the first
study documenting improvement in
HbA1c with smoking cessation. It may re-
flect a change in lifestyle factors, with the
decision to stop smoking, or a direct ef-
fect. The 0.7% decrease is clinically sig-
nificant, approaching the 0.9% in the
UKPDS (2). The small but significant in-

creases in other groups parallel the 0.12%
rise per year in the UKPDS metformin
group (2). These results constitute yet an-
other reason why patients with diabetes
should not smoke.
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Beneficial Effect of
Diabetes on Acute
Intermittent
Porphyria

A cute intermittent porphyria (AIP) is
characterized by attacks of abdom-
inal pain and neuropsychiatric

symptoms. In northern Sweden, about
half of those patients carrying the gene
encoding for this condition have experi-
enced attacks with abdominal pain, more
frequently and more severely affecting
women.

In biochemical terms, AIP is an autoso-
mal hereditary metabolic aberration result-
ing from a partial defect in the activity of the
third-step enzyme (porphobilinogen
deaminase [PBGD]) during the course of
heme synthesis (1). Carbohydrate ingestion
blocks d-aminolevulinic acid (ALA)-
synthase, as has been demonstrated in nu-
merous clinical and experimental studies.
However, the mechanisms by which carbo-
hydrates modulate the components of por-
phyrins and heme synthesis are highly
complex and only partially elucidated to
date (2).

The main long-term complications of
AIP are polyneuropathy (3), hepatocellu-
lar carcinoma (HCC) (4), and renal insuf-
ficiency (5). Treatment of AIP patients
entails treating both the symptoms and
the complications, but also requires an
endeavor to reverse the fundamental dis-
ease by prescribing a carbohydrate-rich
diet and by treating the attacks with intra-
venous infusions of glucose (2) or heme
(6).

We conducted a population-based
study on AIP patients aged �18 years liv-
ing in northern Sweden, in which 319
participated (95%). A total of 16 patients
(5 women) with AIP and type 2 diabetes
were found, with a mean age of 67 years.
Eight of these patients had AIP symptoms,
with three patients suffering severe, re-
curring attacks. After the onset of their
diabetes, no patient suffered attacks or
any other AIP symptoms (7).

During several weeks in the hospital
ward, it was possible to closely examine
and study the course of developing diabe-
tes in a 52-year-old woman who had pre-
viously been hospita l ized at the
Department of Medicine due to AIP at-
tacks on 46 occasions. At 4 years after

Figure 1—HbA1c before and after cessation of cigarette smoking in 34 patients.
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menopause, her AIP was still unremitting,
with recurrent attacks. However, after she
had developed a metabolically rather mild
type 2 diabetes, the AIP symptoms sub-
sided. Mean values on 13 occasions of
testing for urinary porphobilinogen
(PBG) during 6 months before and on 11
occasions during the first 4 months after
she developed diabetes were 65.9 and
10.2 �mol/l, respectively (reference levels
1.3–11.0 �mol/l) (P � 0.0001). Now, 5
years later, she is still free from AIP symp-
toms, the levels of ALA and PBG in her
urine fluctuate around normal or just
above the upper reference levels, and she
leads “a good life.”

More than 2 decades ago on the hos-
pital ward, I noticed two patients, both
with AIP and HCC, which are rare dis-
eases in the Western world. To test
whether this was a random finding, a ret-
rospective study of HCC in deceased AIP
patients was performed using records of
206 carriers �15 years of age. The diag-
nosis was based on a clearly depressed
activity of PBGD. Statistically, only 1 pa-
tient with HCC was expected, yet 11 (7
women) were found. This coincidence
was highly significant. The findings were
verified in the autopsy records. The mean
age was 67 years (8).

Two municipalities in northern Swe-
den, Arjeplog (population 3,800) and
Arvidsjaur (population 8,080), have the
highest prevalence of AIP patients in the
world (1–2%). In a retrospective popula-
tion-based study of mortality during the
period 1978–1990, AIP patients (n � 33)
were compared with all other individuals
who had died during this period (n �
2,089). In the AIP group, nine patients
(27%) had HCC, whereas in the other
group, only four patients (0.2%) had
HCC (�0.0001) (9).

In an attempt to elucidate the molec-
ular mechanism of the carcinogenesis in
this HCC, archived specimens were col-
lected (9). Selective mutations at codons
249 and 166 of the p53 gene have been
described in HCC, associated with afla-
toxin and hepatitis B virus (10). HCC in
AIP, on the other hand, is characterized
by an absence of the genes mentioned and
by only mild or no liver cirrhosis. A di-
minished free heme pool and an increased
concentration of ALA could lead to an in-
crease in reactive oxygen radicals and
may, in a longer perspective, cause cancer
(11).

Recurrant AIP attacks ceased when

the patients became diabetic. None of the
16 diabetic patients with AIP had HCC.
Of all the 30 AIP patients with HCC reg-
istered, none had diabetes, whereas in a
population-based group of individuals in
southern Sweden (mean age 67 years), di-
abetes was found in 12.8% of the men and
15.0% of the women (12). This suggests
that diabetes also counteracts HCC in AIP
patients, probably by normalization of
ALA (11).
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Risk Factors of
Developing
Proliferative
Retinopathy in Type
1 Diabetic Patients

Role of BMI

In the July issue of Diabetes Care, we
read with interest the study by Zangh et
al. (1). They revisited material from the

Diabetes Control and Complications Trial
database in order to search for potential
prognostic factors of developing retinop-
athy in patients with extreme (either good
or poor) metabolic control, but who were
free of the complication at baseline. The
development and progression of retinop-
athy was defined by a three-step change
or more, according to the Early Treatment
Retinopathy Study protocol, on stereo-
scopic color fundus photographs. Their
conclusion was that other than duration
of diabetes and metabolic control, BMI
had a significant predictive value. We
found a similar influence of BMI in our
population of young diabetic subjects
when we examined the risk factors of pro-
gression from background retinopathy to
proliferative retinopathy.

In 1991, we published a longitudinal
study (2), begun in the 1970s (3), in order
to detect the initial retinal abnormalities
at fluorescein angiography in 161 type 1
diabetic children and adolescents. Of
these patients, 69 developed an early ret-
inopathy. We showed, in several studies
covering �20 years (summary in 4), that
the development of microaneurysms,
which are irreversible lesions, can be pre-
ceded by fluorescein leakage due to dis-
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ruption of the blood-retinal barrier (5),
and that risk factors for early retinopathy
are diabetes duration, age at diagnosis
(with younger children having longer
times to retinopathy), puberty and sex
(with onset 1 year earlier in girls than in
boys), and glycated hemoglobin (GHb)
measured over several years. Retinopathy
was not found in children �12 years of
age and was detected only after at least 3
years of diabetes. The mean age at which
early abnormalities occurred was 16
years, after a mean duration of diabetes of
8 years (2).

In the year 2000, 32 subjects (15
women and 17 men), among the 69 pa-
tients who developed early retinopathy
(2), were always treated by our team.
Their mean age was 33 years, and mean
diabetes duration was 26 years. Some po-
tential risk factors (GHb, total cholesterol,
blood pressure, BMI, insulin dose, fre-
quency of home blood glucose monitor-
ing and of clinic attendance, tobacco, and
presence of other complications), mea-
sured during the whole follow-up, were
analyzed in relation with the evolution of
retinopathy to the proliferative stage us-
ing fluorescein angiography. In the statis-
tical analysis, stepwise logistic regression
was used to identify the most important
parameters for the development of prolif-
erative retinopathy. Proliferative retinop-
athy was diagnosed in six patients (19%),
three men and three women. Its occur-
rence was significantly related to poor gly-
cemic control during the preceding years
(cumulated GHb was 143 vs. 120%;
100% is the upper normal limit, P �
0.049), cumulated cholesterol levels
(�200 mg/dl, P � 0.014), higher BMI (27
vs. 22 kg/m2, P � 0.035), and the pres-
ence of other complications (P � 0.029).
However, higher levels of LDL cholesterol
are related to poor metabolic control (6).

In conclusion, our data suggest that
the risk factors for developing prolifera-
tive retinopathy are poor long-term met-
abolic control, which is well known, and
an elevated BMI, which is novel, as no-
ticed by Zhang et al. (1). They confirm the
importance of always maintaining a GHb
level �120% of the upper normal limit, as
we have shown in homozygous diabetic
twins (7), which is possible in diabetic
children and adolescents (8).
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Is Type 1 Diabetes
Transmissible by
Bone Marrow
Allograft?

A review of the medical literature
suggests that type 1 diabetes in a
bone marrow allograft donor may

be transmitted to the recipient after a suc-

cessful transplant (1,2). We report a 21-
year follow-up after a successful allograft
for aplastic anemia. The donor had type 1
diabetes at the time of transplant. The re-
cipient has developed a number of anti-
bodies against pancreatic islet cells, and
although these have persisted for a num-
ber of years, she has not developed diabe-
tes.

A 6-year-old Caucasian girl presented
in 1976 with aplastic anemia. She showed
a partial response to androgens, but this
was not sustained, and in 1979 she re-
ceived a bone marrow transplant (BMT)
from her HLA-matched male sibling, who
was 3 years older and had been diagnosed
with type 1 diabetes 7 years earlier. Both
patients were group O Rh (D) positive and
HLA-A1, -2, -B8, and MLC nonreactive.
The transplant procedure and the
progress post-BMT have already been
published (3). Full donor engraftment of
the hemopoietic system has been docu-
mented on a number of occasions over the
past 21 years.

Mild acute graft versus host disease
(GVHD) was followed by chronic GVHD,
which was severe in the mouth. There was
also a mild but persistent patchy fibrosis
of the skin. Oral GVHD eventually re-
sponded to dental clearance and immu-
nosuppressive therapy. She required
prednisone, usually 10 mg/day, from
June 1979 to June 1987. Azathioprine,
100 mg/day, was started in August 1979
and stopped in January 1986. She has had
no immunosuppressive therapy since
June 1987. Evidence of hyposplenism
judged by blood film appearances was
noted in 1983, but she has not experi-
enced any significant sepsis to date. At the
time of this report, she remains well and
has had two healthy children. Both preg-
nancies and deliveries were uneventful,
and the children are in good health.

The recipient was negative for islet
cell antibodies (ICAs) by indirect immu-
nofluorescence until 1994, when a posi-
tive result of 10 Juvenile Diabetes
Foundation units was recorded. The de-
velopment of high titer anti-nuclear anti-
bodies since 1996 has made the detection
of ICAs by indirect immunofluorescence
virtually impossible. Recipient sera re-
vealed high titer anti-GAD antibodies, de-
termined using Diaplets Anti-GADPLUS

ELISA (Roche Diagnostics) in 1994,
1997, 1998, 1999, and 2000 (maximum
3,086 ng/ml, normal range 0–32). How-
ever, neither anti–IA-2 antibodies (deter-
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mined using Diaplets Anti-IA-2 ELISA,
Roche Diagnostics) nor insulin antibodies
(measured by radioimmunoassay) were
detected at any time during follow-up.
Fasting glucose measurements in 1999
and 2000 were 4.0 and 5.4 mmol/l, re-
spectively. The diabetic donor was ICA-
negative at the time of transplant and was
negative for ICA, anti-GAD, and anti–
IA-2 on follow-up testing in 1999. Evi-
dence of autoimmunity would be
expected at or soon after diagnosis with
type 1 diabetes but was predictably absent
a long time after presentation. HLA-DQ�
and -� allele typing was performed using
DNA extracted from buccal epithelial and
white blood cells in the recipient and in
DNA from white blood cells in the donor.
The recipient showed HLA identity with
the donor at these loci. Both individuals
were characterized by 0103/0501 at the
HLA-DQ� locus and 0201/0602, three at
the HLA-DQ� locus. Endomysial anti-
bodies, anti-myeloperoxidase, tissue anti-
bod ie s , and an t ibod ie s aga ins t
proteinase-3 and double stranded DNA
were not detected. Both IgG and IgA an-
tibodies to Gliadin were positive in 1999
but were not detected at follow-up testing
in 2000.

Transfer of type 1 diabetes by BMT
from a donor with type 1 diabetes was
first reported in 1993 (1). The recipient
developed type 1 diabetes–associated an-
tibodies and developed diabetes 4 years
after BMT from an HLA-identical brother.
Subsequently, a review of the Interna-
tional Bone Marrow Transplant Registry
revealed that 15 transplants had been un-
dertaken from bone marrow donors with
diabetes, including nine donors with con-
firmed diagnoses of type 1 diabetes (2).
Of the three patients who had completed
more than 2 years follow-up, two recipi-
ents had progressed to type 1 diabetes, all
having received transplants in 1989. This
report describes a BMT that took place in
1979. The donor had been diagnosed
with type 1 diabetes 7 years before the
transplant and was negative for ICAs at
the time of transplant. The recipient has
over time developed ICAs and high levels
of anti-GAD antibodies. HLA identity to-
gether with ICA and/or anti-GAD confer a
high positive predictive value for devel-
opment of type 1 diabetes in siblings of
children with type 1 diabetes (4). How-
ever, the patient also had chronic GVHD,
a condition in which multiple autoanti-
bodies are commonly found (5). We can-

not find any report that looked for ICAs,
anti-GAD, or insulin autoantibodies in
chronic GVHD. It is possible that these
antibodies have developed in our patient
as part of the spectrum that occurs sec-
ondary to GVHD and might not be related
to the fact that the donor had type 1 dia-
betes. Alternatively, the autoimmune pro-
cess observed in the recipient may have
been modified by the Azathioprine ther-
apy, which was in place for 6 years imme-
diately post-transplant. Blood glucose
measurements over the past 21 years have
shown no evidence of type 1 diabetes.
Follow-up of patients after BMT for �20
years is rare, and in particular, there is
very little information on the long-term
outcome in patients when the donor has
type 1 diabetes. Follow-up is needed to
ensure this individual remains glucose
tolerant.
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Comorbidity of Type
1 Diabetes and
Anorexia Nervosa in
a 6-Year-Old Girl

A high prevalence of eating disorders
has been described in female ado-
lescents with type 1 diabetes as be-

ing almost twice as high as that found in
their nondiabetic peers (1–3). Weight
gain caused by insulin therapy, dietary re-
straint, and food preoccupation may pre-
dispose diabetic girls to develop a clinical
or subclinical eating disorder (4–6); in-
tentional insulin omission is the most
common symptom underlying an eating
disorder (7). The coexistence of these
conditions could lead to poor metabolic
control and increase the risk of microvas-
cular complications (8).

Very few reports have been published
on eating disorders in childhood (9,10),
and in only one report this condition was
also described in diabetic children, start-
ing from the age of 8 years (4). We de-
scribe the successful treatment of a
6-year-old girl with comorbid type 1 dia-
betes and anorexia nervosa. This case un-
derlines that children with diabetes, as
well as adolescents, may be prone to de-
velop a disorder of eating behavior, and
that an early diagnosis and multidisci-
plinary approach are fundamental for a
positive outcome.

R.F. was diagnosed to be affected by
type 1 diabetes at the age of 4.5 years at
the Department of Pediatrics of University
Federico II in February 1995. She pre-
sented a partial remission of diabetes, last-
ing 16 months; she was treated with two
daily doses of insulin (0.2–0.3 units �
kg�1 � day�1), and her HbA1c ranged
from 5.0 to 6.2% (normal values �6%).

In July 1996, when her HbA1c rose to
9.6%, she was treated with 0.8 units �
kg�1 � day�1 of insulin in three daily
doses. Her height and weight were in the
normal range (50th percentile according
to Tanner growth charts). In October
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1996, her HbA1c was 6.6%. One month
later, she began to first refuse several
foods and then any kind of food. Conse-
quently, she presented severe weight loss
and frequent hypoglycemic crises; there-
fore, her insulin dose was reduced.
Chronic bowel diseases, tumors, and
other endocrine or autoimmune diseases
were excluded.

Diagnosis of anorexia nervosa was
performed according to the DSM IV crite-
ria. The personality profile was character-
ized by a defensive system set up against
depression, which hindered the girl from
recognizing the state of the disease
through a denial and splitting mecha-
nism. In addition, her mother was af-
fected by depression and required
pharmacological treatment, and the pa-
rental couple was in violent conflict.

Medical treatment of anorexia was
based on enteral nutrition from January to
June of 1997. Subsequently, the girl ac-
cepted and maintained a normal and
complete oral nutrition, which has per-
sisted until present (10.5 years of age).
She presents a normal growth and a good
control of diabetes (HbA1c 6.9–7.5%).

Psychiatric treatment consisted of in-
tensive individual psychoanalysis that the
patient is still receiving. In the first year,
she presented a progressive decrease of
anguish relative to weight gain and food
ingestion; anorexia completely disap-
peared. Successively, she expressed the
fear of “intrusion inside her body” by very
severe obsessive-phobic symptoms. At
the present time, she has several fantasies
connected to diabetes acceptance. Treat-
ment is actually addressed to give support
to the “self.”

Diabetes is a complex disease that af-
fects all aspects of the daily life, in partic-
ular, eating behaviors. Dietary restraint
and food preoccupation break into all of
the daily events of life, leading to impor-
tant changes in the aspects of conviviality
and social relationships. Food may be-
come the main enemy of the child or the
main reason of contrast with parents.

In our patient, symptoms of anorexia
started immediately after the “honey-
moon” period, when dietary regimen is
often poorly stressed and parental surveil-
lance on diabetic management is less
stringent. Successively, recurrence of hy-
perglycemia and the increased insulin re-
quirement might have been a trigger to
precipitate an eating disorder in a prone
subject. Moreover, the environmental de-

mands related to the concomitant begin-
ning of schooling may have exerted an
additional role.

Anorexia in a very young child does
not lead to insulin omission, as in adoles-
cents, because children are still under
their parents’ surveillance. On the con-
trary, undernutrition is the main clinical
problem at this age, causing recurrent hy-
poglycemic crises and troubles in insulin
management. Furthermore, whereas in
otherwise healthy children appropriate
evaluation and treatment may preco-
ciously stop an eating disorder, in diabetic
children treatment is complicated by the
lifelong persistence of diabetes, with its
rules regarding food regulation, multiple
glycemic controls, and insulin injections.
However, early diagnosis of eating disor-
der and long-term multidisciplinary treat-
ment are very important in a diabetic
child in order to avoid the risk of persis-
tence until adolescence or adulthood,
when it may be potentially fatal.

ADRIANA FRANZESE, MD
1

GIULIANA VALERIO, MD, PHD
2

PIETRO BUONO, MD
2

ENZA MOZZILLO, MD
1

ANTONELLA GRITTI, MD
3

MARIA ANTONIETTA LUCARIELLO, MD
3

From the 1Department of Pediatrics, University “Fe-
derico II,” Naples, Italy; the 2Department of Exper-
imental and Clinical Pathology and Medicine,
University of Udine, Udine, Italy; and 3Cattedra di
Neuropsichiatria Infantile, Second University of Na-
ples (SUN), Naples, Italy

Address correspondence to Adriana Franzese,
MD, Department of Pediatrics, via S. Pansini 5,
80131 Napoli, Italy. E-mail: franzese@unina.it.

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

References
1. Jones JM, Lawson ML, Daneman D, Olm-

sted MP, Rodin G: Eating disorders in ad-
olescent females with and without type 1
diabetes: cross sectional study. BMJ 320:
1563–1566, 2000

2. Meltzer LJ, Johnson SB, Prine JM, Banks
RA, Desrosiers PM, Silverstein JH: Disor-
dered eating, body mass, and glycemic
control in adolescents with type 1 diabe-
tes. Diabetes Care 24:678–682, 2001

3. Hoffmann RP: Eating disorders in adoles-
cents with type 1 diabetes: a close look at
a complicated condition. Postgrad Med
109:67–69, 2001

4. Striegel-Moore RH, Nicholson TJ, Tam-
borlane WV: Prevalence of eating disorder
symptoms in preadolescents and adoles-
cent girls with IDDM. Diabetes Care 15:
1361–1368, 1992

5. Peveler RC, Faiburn CG, Boller I, Dunger
D: Eating disorders in adolescents with
IDDM: a controlled study. Diabetes Care
15:1356–1360, 1992

6. Verrotti A, Catino M, De Luca FA, Morgese
G, Chiarelli F: Eating disorders in adoles-
cents with type 1 diabetes mellitus. Acta
Diabetol 36:21–25, 1999

7. Crow SJ, Keel PK, Kendall D: Eating disor-
ders and insulin dependent diabetes melli-
tus. Psycosomatics 39:233–243, 1998

8. Herpetz S, Albus C, Wagener R, Kocnar
M, Wagner R, Henning A, Foerster H,
Sculze Schleppinghoff B, Thomas W,
Kohle K, Mann K, Senf W: Comorbidity of
diabetes and eating disorders. Does diabe-
tes control reflect disturbed eating behav-
ior? Diabetes Care 21:1110–1116, 1998

9. Sokol MS, Steinberg D, Zerba KJ: Child-
hood eating disorders. Curr Opin Pediatr
10:369–377, 1998

10. Robb AS: Eating disorders in children. Psy-
chiatr Clin North Am 24:259–270, 2001

Childhood Abuse and
Diabetes in the
Community

D iabetes is a significant pubic health
problem among children and ado-
lescents, and its prevalence has rap-

idly increased in recent years (1). There is
some evidence to suggest that chronic
stress is associated with onset of physical
illness, such as diabetes (2). Childhood
abuse is thought to be one source of se-
vere, persistent stress. Preclinical data
suggest that stress is associated with onset
of diabetes (3). No previous study has in-
vestigated this hypothesis in a epidemio-
logic sample of humans. To obtain
preliminary evidence in support of this
hypothesized etiologic factor, we sought
to determine the association between
childhood emotional and physical abuse
and the odds of self-reported diabetes
among adults in the general population.

Multivariate logistic regression analy-
ses were used to analyze data from the
Midlife Development in the U.S. Survey
(MIDUS) (n � 3,032) (4), a representative
sample of adults aged 25–74 years in the
U.S., in order to compute odds ratios
(ORs) (with 95% CIs) of the association
between history of childhood abuse and
self-reported diabetes. Our results re-
vealed that self-reported diabetes oc-
curred in 4.8% of the adult population
(aged 25–74 years). Childhood abuse was
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associated with a significantly increased
odds of self-reported diabetes (OR 2.0
[95% CI 1.04–2.8]), which persisted af-
ter adjusting for differences in sociode-
mographic characteristics and current
common mental disorders. Specifically,
individuals who reported maternal emo-
tional abuse (OR 3.4 [95% CI 1.9–6.4]),
maternal physical abuse (2.8 [1.2–6.4]),
and severe maternal physical abuse (3.4
[1.2–9.4]) had significantly higher rates
of self-reported diabetes.

Our findings provide preliminary
support for the hypothesis that childhood
abuse may be associated with increased
likelihood of self-reported diabetes
among adults in the community. Limita-
tions of our analyses include lack of infor-
mation on type of diabetes, family history,
and self-reported diabetes without data
on physiological measures. Replication of
these findings is needed. Future studies
that use longitudinal data with more de-
tailed information on diabetes type, age of
onset, childhood abuse experience, and
family history may help to improve our
understanding of the mechanism of this
observed association.
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Postischemic
Microcirculatory
Blood Flow
Correlates
Negatively and
Independently With
Plasma C-Reactive
Protein in
Longstanding Type 1
Diabetes

M oderately increased plasma C-
reactive protein (CRP), an acute
phase protein produced by the

liver and an exquisitely sensitive marker
of inflammation, is associated with an in-
creased risk of cardiovascular disease (1).
It is not known how systemic inflamma-
tion leads to atherosclerosis, but experi-
mental (2) and clinical (3) studies have
suggested that it may do so by causing
endothelial dysfunction, a process central
to the development of atherosclerosis.

Reactive hyperemia (RH) is an endo-
thelium-dependent, physiological, and
probably protective response to tissue
ischemia that is reduced in patients with
atherosclerosis or risk factors for athero-
sclerosis. The forearm vascular bed,
which is readily accessible and rarely af-
fected by atheromatous change, is a useful
site to study RH using noninvasive tech-
niques. A close relationship has been
shown between coronary endothelial
function and RH in the human forearm
(4).

To further investigate the relationship
between inflammation and endothelial
dysfunction, we have studied RH and cir-
culating CRP in 50 subjects (28 men), all
of whom had type 1 diabetes for at least
25 years. Urinary albumin/creatinine ra-
tio (ACR), total and HDL cholesterol, and
HbA1c were all measured as previously
described (5). CRP was measured by en-
zyme-linked immunosorbent assay
(ELISA) (within-assay coefficient of vari-
ation 8%). Forearm RH was measured us-
ing the method of Tagawa et al. (6).

The patients had a mean age of 47 �
2 years and a mean BMI of 27 � 1 kg/m2.
Mean total and HDL cholesterol were
5.5 � 0.2 and 1.4 � 0.1 mmol/l, respec-
tively. Mean systolic and diastolic blood
pressure were 136 � 3 and 75 � 2

mmHg, respectively. Eight patients had
microalbuminuria (ACR �3 mg/mmol),
and three had established nephropathy
(urinary albumin excretion rate �300
mg/24 h).

Mean baseline forearm bloodflow
(FBF) was 2.8 � 0.2 ml � 100 ml–1 � min–1

and did not correlate with any measured
variable. Mean peak FBF was 7.6 � 0.5 ml
� 100 ml–1 � min–1. Peak FBF was higher in
men and correlated negatively with BMI
(r � �0.31, P � 0.05) and log CRP (r �
�0.38, P � 0.02). To determine whether
the relationship between CRP and RH was
independent of other variables, stepwise
linear regression analysis was performed.
Possible predictor variables were entered
into the model if a significant bivariate
relationship was observed between the
measure of RH and the predictor variable.
This analysis revealed CRP to be the only
independent predictor of peak bloodflow
(� � �0.135, P � 0.02). The findings
were not altered when patients with mi-
croalbuminuria or nephropathy were ex-
cluded from analysis.

Although the cross-sectional nature
of this study does not permit a cause-
effect relationship to be determined, the
negative relationship between RH and
CRP is consistent with the hypothesis that
inflammation contributes to endothelial
dysfunction in diabetic patients. Schal-
wijk et al. (7) recently studied CRP in a
similar population of long-standing type
1 diabetic subjects and demonstrated in-
creased CRP as compared with a well-
matched control population. By assessing
the glycation pattern of �-1-acid glycop-
rotein, they demonstrated that this effect
represented a chronic rather than acute
hepatic inflammatory response. Further-
more, in concordance with our findings,
they also demonstrated an inverse rela-
tionship between CRP and plasma mark-
ers of endothelial function.

These observations have potentially
important therapeutic implications. Data
from the Cholesterol and Recurrent
Events (CARE) study have demonstrated
that hydroxymethylglutaryl (HMG) CoA
reductase inhibitors reduce CRP indepen-
dently of their effects on plasma lipids (8).
It is conceivable that these or other agents,
which reduce CRP, might improve endo-
thelial function and reduce development
of vascular disease in diabetes.

In summary, CRP correlates negatively
and independently with forearm RH in pa-
tients with longstanding type 1 diabetes.

Letters

802 DIABETES CARE, VOLUME 24, NUMBER 4, APRIL 2002

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/25/4/796/589056/dc0402000796.pdf by guest on 10 April 2024



Prospective studies are warranted to deter-
mine whether inflammation precedes en-
dothelial dysfunction and whether
therapeutic strategies that reduce inflam-
mation would also reduce development of
vascular disease in diabetes.
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COMMENTS AND
RESPONSES

Two-hour 75-g Oral
Glucose Tolerance
Test Early in
Pregnancy Detects
Most Cases of
Gestational Diabetes

W e congratulate Schmidt et al. (1)
for their excellent work on gesta-
tional diabetes mellitus (GDM),

published in Diabetes Care. We would
like to make several comments. We be-
lieve that testing for GDM early in preg-
nancy would help to detect cases and has
the potential to improve pregnancy out-
comes. Also, World Health Organization
criteria for the diagnosis of GDM received
further endorsement at the Fourth Inter-
national Workshop-Conference on Ges-
tational Diabetes Mellitus in 1977 (2);
therefore, 2-h 75-g glucose may be a bet-
ter diagnostic test than fasting glucose
alone (3) or the currently recommended
American Diabetes Association criteria for
GDM.

We tested 564 patients attending the
antenatal clinic of Ibra Regional Referral
Hospital of Oman for glucose intolerance
by glucose tolerance test using 75 g anhy-
drous glucose. Oral glucose tolerance
tests (OGTTs) were performed at book-
ing. If the results were normal, the test
was repeated two or three times at
2-month intervals, the last being at the
7th month of pregnancy. We found that
21.3% of pregnant women had abnormal
glucose tolerance in Oman. A small pro-
portion (1.1%) had high fasting values
(�6 mmol/l in venous plasma), whereas
many (20.2%) had high post-glucose val-
ues (�7.8 venous plasma). Over 88% of
the patients with GDM were diagnosed

before the 7th month of pregnancy.
Hence, a large proportion of cases were
detected by a test early in pregnancy
rather than the usual recommended time
of screening for GDM at 7 months of preg-
nancy. In our study, 10% of women re-
quired a second test, and 2.5% were
diagnosed only at the third test. Of the
children born to the GDM subjects, 10%
had a complication or abnormality.

Birth weight of the children in the
GDM group was 3.13 kg (SD 0.54) com-
pared with 2.90 kg (0.44) in the nondia-
betic group (P � 0.01). Three women
with abnormal glucose tolerance gave
birth to large babies, weighing �4 kg,
compared with one large baby in the con-
trol group of 388 subjects (relative risk
10.2, P � 0.0017). Three babies in the
abnormal glucose tolerance group had
congenital abnormalities compared with
one in the control group (P � 0.013).
Early and multiple screening for GDM has
the potential to increase detection of
GDM and to favorably influence preg-
nancy outcome. We recommend a more
aggressive screening program for GDM in
Oman and in other places with high
prevalences of diabetes early in preg-
nancy.
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Response to Dashora
et al.

W e thank Dashora et al. (1) for
their comments regarding our
study (2). Their observations

corroborate our findings about the valid-
ity of using a 2-h 75-g OGTT in preg-
nancy to detect gestational diabetes
mellitus (GDM).

In their study, the 2-h 75-g OGTT
was done at booking and, if normal, was
repeated two or three times at 2-month
intervals. Using World Health Organiza-
tion (WHO) criteria, they found a 21.3%
prevalence of GDM, with over 88% of
cases being diagnosed before the 7th
month of pregnancy. This high preva-
lence of diagnosis may reflect a truly
higher prevalence or may in part be the
result of their more intensive screening
policy. They concluded that early and
multiple screening is important and rec-
ommended more aggressive screening in
Oman and other settings with a high prev-
alence of diabetes.

In our study, the prevalence of GDM
was 7.2% by WHO criteria. With this
prevalence, population-attributable frac-
tions for adverse pregnancy outcomes as-
sociated with a diagnosis of GDM were
small (�8%). Assuming that the relative
risks we found are applicable to those
with GDM in Oman, diagnosed as de-
scribed, and considering the prevalence
of GDM (21.3%) found by Dashora et al.,
population-attributable fractions would
be 12% for macrosomia, 23% for pre-
eclampsia, and 13% for perinatal death.

When establishing the intensity of

GDM screening, other factors need to be
taken into account, especially because ev-
idence to support GDM screening is
largely based on observational studies
and consensus. An important factor is the
effectiveness of alternative strategies and
competing priorities for prevention of
perinatal morbimortality. Such evalua-
tion requires modern cost-effectiveness
analyses.

Given the uncertainties regarding
these issues in Brazil, the second meeting
of Diabetes in Pregnancy held last April in
Porto Alegre, Brazil, recommended the
following screening protocol (Fig. 1): 1)
to screen all women at booking with fast-
ing plasma glucose (FPG) using, as a cut
point, a value of 85 or 90 mg/dl, depend-
ing on the priority established for GDM in
the local setting; 2) at weeks 20–24, to
apply a diagnostic 2-h 75-g oral glucose

tolerance test to those judged to be posi-
tive, with a diagnosis of GDM to be made
if FPG is �110 mg/dl or 2-h plasma glu-
cose is �140 mg/dl; 3) after week 20, to
screen previously negative women again;
4) to obtain immediate diagnostic confir-
mation of a screening FPG �110 mg/dl, at
any moment.

Until more data are available on the
cost-effectiveness of various screening
strategies, detection of GDM must be
based on local guidelines that take into
account available resources and health
care priorities.
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Figure 1—Screening protocol for GDM pro-
posed by the Brazilian Diabetes and Pregnancy
Working Party, 2001. PG, plasma glucose.
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