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O1
Twenty year incidence of Type 1 diabetes in Hungarian chil-

( )dren 1978–1997
´ 1 2Gyurus E, Gyorko M, Patterson C , Green A , Soltesz G and¨ ¨ ¨ ¨ ´

the Hungarian Childhood Diabetes Epidemiology Group, De-
partment of Pediatrics, Unï ersity of Pecs, Jozsef A. u. 7, 7623´ ´
Pecs, Hungary, 1Department of Epidemiology and Public Health,´
The Queen’s Unï ersity of Belfast, UK, 2Department of Epidemi-
ology and Social Medicine, Aarhus Unï ersity, Denmark

The Hungarian Childhood Diabetes Register has collected
the data of all newly diagnosed children aged 0]14 years since
01 January 1978. After a ten-year retrospective period,
prospective registration has started in 1989 as part of the
EURODIAB ACE network. Data of the primary source
Ž .hospital records were validated by using the records of
summer camps for diabetic children. The completeness of

Ž .ascertainment estimated by the capture-recapture method
was over 96%. Poisson regression models were used to study
differences in incidence between age groups and boys and
girls. Likelihood ratio Chi-square tests were used to assess the
significance of the terms in this model.

During the last twenty years there was evidence of a highly
Ž 2 .significant linear trend X s165,9 dfs1 P-0,001 showing

Ž .an increase of 4,8% per annum 95%CI 4,0% to 5,5% in
incidence. The incidence rose from 3,8 per 100 000 in 1978 to
10,7 per 100 000 in 1997. The increase in incidence was similar
for both sexes and for all age groups but was most pronounced
in the oldest age group. There was no evidence of a difference

Ž 2 .in linear trend between age groups X s3,44 dfs2 Ps0,18 .
Two peaks with considerably higher incidence rates compared
to earlier years occurred during this period, one in 1985 and
the other in 1993. These were mainly due to the sharp
increase in the incidence of age group 5 to 9 ys.

More cases were diagnosed during autumn and winter than
during spring and summer. This considerable seasonal varia-
tion was similar for boys and girls. The age -specific incidence
rate was the highest in the age group 10 to 14 ys and the
lowest in children less than 5 ys for both sexes. The incidence
was slightly lower among boys than among girls. This differ-
ence in incidence between sexes was, however confined to the
two older age groups.

Ž . ŽIn 121 of the 1239 families 9,7% , one of parents 5,8
.percent of the fathers and 3,7 percent of the mothers was

Ž .also reported to have Type 1 diabetes and in 3 0,2% families
Ž .both parents had Type 1 diabetes. 22 2,3% of the diabetic

children had a sibling with Type 1 diabetes.

Our results clearly show that the incidence is rapidly in-
creasing in Hungary. It can be predicted that with the present
rate of increase, the incidence will be over 20 per 100000 by
the end of next twenty years.

O2
At what age do patients leave pediatric treatment centers? A
German multicenter study on 2008 patients leaving pediatric
care
M. Grabert, R.W. Holl, A. Icks, E. Lang, F. Hunkert, F.
Schweiggert for the German Pediatric Working Group on
Quality Control in Diabetes, Unï . Children’s Hosp. Giessen
and Leipzig, Applied Information Technology, Ulm, Dept. of
Epidemiology, Diabetes Research Institute, Dusseldorf, Coesfeld,¨
Germany

Background: The transferral of patients from pediatric to
adult diabetes care is often unstructured and very little is
known about the age at which patients switch from pediatric
diabetes care to adult diabetologists.

Methods: The German Pediatric Working Group on Quality
Control in Diabetes has establised a prospective, computer-
based documentation program. Relevant data can be
anonymized and extracted for central analysis. For the first

Ž .round of this effort August of 1998 , 41 pediatric centers
contributed their data, encomprising a total of 6671 patients.
The number of patients documented at each center varied
between 18 and 959, only 4 centers had documented more
than 300 patients. If a patient had not shown up at a center
for at least one year, it was assumed that this patient had left
the continuous care at this center. Using this definition, 2008
patients were no longer at the respective pediatric treatment
center.

Results: The median age at which patients had left the
w xcenter was 16.9 years Q1-Q3: 13.1]19.9 years with a corre-

w xsponding duration of diabetes of 7.7 years 3.1]11.3 years .
Ž .Girls left slightly earlier median age 16.6 years compared to

Ž .boys 17.2 years, p-0.02 . There was a wide difference among
the centers with respect to the average age at which patients
left, ranging from 9.6 years up to 19.7 years. Interestingly, a
significant positive correlation between the number of patients
treated at a center and the mean age at which patients left the

Ž .center was encountered rsq0.46, p-0.005 . No informa-
tion on the reason why patients had left the center was

Ž .PII: S 0 1 6 8 - 8 2 2 7 9 9 0 0 0 1 8 - 2
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available. In younger children, moving home or dissatisfaction
with the center are likely involved. Therefore, transferral to
adult care is better reflected by the upper age-limit at which
patients are still seen at a center. Based on the 95th per-
centile, again a wide spread between centers ranging from
15.1 years to 29.7 years was encountered.Summary: Even in
one country, the age at which patients with type-1 diabetes
leave pediatric care differs widely between centers. In Ger-
many, larger centers tend to care for a considerable propor-
tion of patients up to adulthood. Therefore, the mean age of
the patient population is relevant when treatment policies and
outcome indicators are compared between different institu-
tions. Future research should include a questionnaire on the
reasons for leaving a center as well as a follow-up of the
patients.

O3
Quality of life and hope in young adults with childhood onset
type 1 diabetes
LR Cutler1, KC Donaghue1,4, K Nunn2, M Kohn3, M Silink1,4,
1Ray Williams Institute of Paediatric Endocrinology, 2Psychologi-
cal Medicine & 3Adolescent Medicine, Royal Alexandra Hospital
for Children, Westmead, NSW, 2145, 4Unï ersity of Sydney

The aim of this study was to investigate quality of life and
hope for the future in young adults with prepubertal onset

Ž .type 1 diabetes. Seventy adults aged 18]26 years mean 21.7
were assessed for psychological morbidity using the Symptom

Ž .Checklist 90-Revised SCL-90-R and for quality of life using
Ž .the DQOL from the DCCT . Future impact of diabetes and

hope were measured using the Hunter Opinions and Personal
Ž . w xExpectations Scale HOPES 1 and the Future Impact of

Ž .Diabetes Scale FIDS , an 80 item semi-structured interview
developed for this study.

w xThe median HbA was 8.4% 5.2-13% and the mean BMI1c
w xwas 25 18%31 . Two had had laser treatment for severe

Ž .retinopathy and microalbuminuria was present in 12 17% .
Overall 96% subjects scored highly for QOL and 87% for
Hope, 75% rated as non-cases for psychological morbidity.

Measure Result Male Female HbA HbA1c 1c
Ž . Ž .ns35 ns34 -8.4% )8.5%

Ž . Ž . Ž . Ž .DQOL High QOL 34 97% 32 94% 36 97% 30 94%
Ž . Ž . Ž . Ž .HOPES High Hope 30 86% 30 88% 33 89% 27 84%
Ž . Ž . Ž . Ž .SCL90R Non Case 29 82% 23 68% 30 81% 22 69%

However, preliminary analysis from the FIDS indicates 82%
worry about future complications. In terms of current diabetes
management 63% were happy, 55% felt their diet and bgl
monitoring was suboptimal and 64% believe future manage-
ment will improve with age, perceiving a more structured
adult lifestyle. Ninety percent want to have children, 76%
believe diabetes will effect this and 72% are greatly concerned.
77% believe no-one understands what it is like to have dia-
betes but 23% feel close friends and family do understand.
24% have seriously considered or attempted suicide.

Results from the questionnaires indicate a well-adjusted

and hopeful group of young adults. However, preliminary data
from the FIDS illuminates specific concerns and risk factors,
as illustrated in the domains of parenting and suicide, faced by
this cohort. This highlights the imperative need for qualitative
and quantitative investigation.

w x1 Nunn KP, Lewin TJ, Walton JM, Carr VJ, 1996, Psych
Med, 26, 531-545.

This study was supported by a grant from Diabetes Australia.

O4
Centre differences in the quality of life
K J Robertson, T Danne, Hvidøre Study Group

To study the relationship between metabolic control and
quality of life for adolescents, an internationally adapted

Ž .diabetes quality of life DQOL questionnaire, with parental
and professional assessment was combined with a central

Ž .determination of HbA HPLC, Biorad Variant in 20 cen-1c
tres of 17 countries. A total number of 2103 adolescents
Ž Ž .median age 14 range 10]18 years, median HbA concen-1c

Ž .tration 8.5% 4.8]17.4% participated. As in the previous
study in 1995 HbA varied significantly between centres1c
Ž .range 7.7"1.0%y9.6"1.8% with 6 centres being signifi-
cantly above and 6 significantly below the grand mean. There

Ž .was significant variation among centres p-0.0001 in the
quality of life scores from 93.3"20.1 to 115.8"25.6. These
centre differences on quality of life perceptions were present

Žin all subscales impact, worries, satisfaction and health per-
.ception of the patient questionnaire as well as in the parental

and professional assessment of burden. While there was a
clear association between good metabolic control and better
quality of life scores for each centre no differences between
the centres significantly above or below the average HbA1c
were apparent in the overall quality of life scores. Thus
cultural differences between centres appear to have a signifi-
cant influence on the quality of life perceptions of patients,
parents and health professionals between different paediatric
diabetes centres independent from that of the prevailing gly-
caemic control.

O5
( )Does HbA 1995 predict quality of life in 1998? A study of1c

1023 adolescents from 17 countries
H.B. Mortensen and P. Swift for the Hvidøre Study Group on
Childhood Diabetes, Department of Paediatrics Glostrup Uni-
¨ersity Hospital and Royal Infirmary Children’s Hospital, Leices-
ter, UK

From the total number of 2873 children & adolescents
included in an International Study in 1995, 1023 adolescents
were restudied in 1998 with a further determination of HbA C1
Ž .measured centrally , clinical and demographic data, comple-

Ž .tion of the Diabetes Quality of Life Questionnaire DQOL
and by multidimensional questionnaires for parents & profes-
sionals. The young people attended 20 paediatric departments
in 17 countries in Europe, Japan and North America.
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There were 514 boys and 509 girls, mean age 14.8"2.2 yrs
and mean diabetes duration 7.5"3.3 yrs in 1998. Mean

Ž .HbA C 9.0"1.6% did not differ significantly from the 19951
Ž .HbA level for adolescents aged 11-]8 years ns1902 . As1c

Ž .in 1995 HbA varied significantly p-0.001 between cen-1c
tres. The 20 centres were subdivided into those significantly
below; those significantly above; or those not statistically
significant different from the mean HbA value. Three cen-1c
tres had a better ranking compared to 1995; three had a
poorer; 14 centres did not change their ranking over this time
period.

A low HbA level in 1995 was a good predictor for better1c
QOL scores in 1998 in the subscales measuring impact, wor-
ries and health perception. Adolescents with lower HbA had1c
better QOL scores. Likewise younger patients had better
QOL scores. Moreover, high burden of the disease, as rated
by parents and health care providers, was associated with
higher HbA levels.1c

Lower HbA in early adolescence seems to predict better1c
QOL in older adolescents. The nature of the relationship
between QOL, the impact of diabetes on families and mea-
sures of metabolic control needs continuing careful evalua-
tion.

O6
Is metabolic control related to quality of life? A study of 2103
childrenrrrrradolescents with IDDM from 17 countries
H Hoey, H Mortensen, H McGee, M Fitzgerald for the
Hvidøre group, National Children’s Hospital, Trinity College,
and Royal College of Surgeons Dublin; Glostrup Unï ersity Hos-
pital, Denmark for The H¨idøre Study Group.

An international study was conducted involving 17 countries
in Europe, Japan and North America to determine the rela-

Ž .tionship between metabolic control and quality of life QOL
Ž .for childrenradolescents. HbA measured centrally , clinical1c

and demographic data were collected. QOL was assessed in
young people using the Diabetes Quality of Life Question-

Ž .naire DQOL , and multi dimensional questionnaires were
constructed for parents and health professionals. 2,103 young

Žpersons provided blood samples, median age 14 yrs range
. Ž .10]18 , median diabetes duration 5 yrs range 0]17 , median

Ž .HbA 8.5% 4.8]17.4 and 1979 young persons, parents and1c
professionals completed questionnaires.

The HbA increased with age and duration of diabetes for1c
both sexes. The incidence of hypoglycemia resulting in uncon-
sciousness was 16.2r100 patient years. Lower HbA levels1c
were statistically related to lower DQOL scores indicating
better QOL perceptions.

HbA1c % N DQOL

Mean Range

)8 748 98.3 55]188
8]9.5 701 102.0 59]174
)9.5 530 105.2 59.3]187.0

The mean DQOL score for the three subgroups was signifi-
Ž . Ž .cantly different ps0.0001 . Younger people -15yrs had

lower HbA1c levels, more positive health perceptions, and
both parents and health professionals perceived the burden of

Ž .disease as greater than on older )15 yrs adolescents. High
burden, as rated by parent and health professional, was associ-

Ž . Žated with higher HbA1c ps-0.0001 . Older females )15
.yrs had both poorer metabolic control and QOL measures

than males. Professionals, but not parents, saw burden of
disease as higher for this group. This is the first major interna-
tional evidence that better metabolic control is associated with
a better QOL for adolescents and their parents.

O7
Complications and health care: Six years post-diagnosis in an
incident IDDM cohort in NSW
Donaghue KC1, Chan A1, Fairchild J1, Cusumano J1, Verge
C2, Crock P3, Howard NJ1, Silink M1, 1Ray Williams Institute
of Paediatric Endocrinology, Royal Alexandra Hospital for Chil-
dren, 2Sydney Children’s Hospital, 3John Hunter Hospital, NSW,
Australia

This is a follow-up study of an incident cohort of childhood
IDDM, six years after diagnosis. The aims are to determine
health care utilisation and complications status and any possi-
ble relationships. Between 1990]1992 in NSW, 361 new cases
of IDDM under the age of 15 years were identified by two
methods of ascertainmenta. 66 cases were identified only by
date of birth and region, one had died, 11 had moved inter-
state and 10 were untraceable.

Ž .206 75% of those contactable participated in an assess-
ment of diabetes complications andror health care utilisation.
From the total cohort, participants were younger than nonpar-

Ž .ticipants 14.4 vs. 17.5 yrs, ps0.0001 but were not more
likely to come from a rural or urban area.

w xThe median HbA was 8.7% 7.9]9.8 . Retinopathy was1c
Ž .present in 24% by stereoscopic fundal photography and

AER)7.5mgrmin in 21%: total 34% with either or both
complications. Multiple logistic regression for eitherrboth
complications showed that significant risk factors were older

w xage: OR 1.15 CI 1.03, 1.29 , and higher diastolic blood pres-
w xsure: OR 1.06 CI 1.02, 1.10 .

At diagnosis, 94% were admitted to hospital, 6% were only
seen by a primary care physician. Since diagnosis, 45% had
severe hypoglycaemia. In the last 12 months, 25% had been

Ž .admitted to hospital 78% due to diabetes , 51% had taken
time off school due to diabetes and 36% had ketosis.

Those complication-free were more likely to have seen a
Ž .psychologist at diagnosis ps0.01 , seen a doctor recently

Ž . Ž .ps0.003 , identified high bgl in last 12 months ps0.017 ,
but spoken to a diabetes educator less frequently in the last 12

Ž .months ps0.03 .
34% had evidence of early microvascular complications, but

this is likely an underestimate due to the age bias. Complica-
tion status was associated in part with less health care utilisa-
tion.

a Verge CF, Silink M, Howard NJ. 1994, ‘‘Diabetes Care’’;
17: 693]696.
This study was supported by a regional grant from No¨o-Nordisk.
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O8
( )Early Onset Type 2 Diabetes MODY 4

WL Clarke, DA Stoffers, J Habener, and D Elahi, Unï ersity of
VirginiaCharlottes̈ ille, VA USA

Mutations in genes that regulate development andror func-
tioning of pancreatic beta cells may be a cause of Type 2
Diabetes Mellitus occurring at a relatively early age and in an

Ž .auto dominant transmission MODY . IPF-I is a pancreatic
homeodomain transcription factor that regulates early pancre-
atic development and the expression of beta cell specific
genes. Disruption of the IPF-1 in mice results in pancreatic
agenesis. We have found in an infant with pancreatic agenesis
homozygosity for an inactivating mutation in the exon of the

Ž .coding sequence of IPF-I Pro63fsdelC . Both parents have
early onset Type 2 diabetes and are obligate heterozygotes for
the mutation. The extended family pedigree of the proband
has been examined for the mutation. At least one consan-
guineous loop has been identified. We genotyped 26 family
members from 5 generations, 8 of whom had the allele. Of
those eight, six had been diagnosed previously with diabetes,
and were being treated with diet andror oral hypoglycemic
agents. The average age of onset of their diabetes was 35

Ž .years range 17 to 67 yrs . None of these persons have shown
ketosis or required insulin therapy.

We hypothesized that IPF-I mutations could result in
abnormal beta cell growth, decreased glucose induced insulin
gene expression andror abnormal expression of GLUT2
andror glucokinase. Insulin secretion was quantitated with a
six-step hyperglycemic glucose clamp. Eleven family members
Ž .5 with normal IPF-I genotype and 6 with the mutation were
studied. Subjects with the IPF-I mutation had significantly
higher basal glucose levels but similar insulin levels. At each
step of the clamp subjects with the IPF-I mutation had sig-
nificantly reduced insulin responses compared to those with
normal IPF-I. We concluded that the IPF-I mutation is associ-
ated with severe impairment of insulin secretion and that this
mutation segregates with early onset Type 2 diabetes }

MODY 4.

O9
( )Maturity-onset diabetes of the young MODY : A Norwegian

experience
O. Søvik, P. Njølstad, L. Bjørkhaug and A. Molven, From the
Department of Pediatrics and Center for Molecular Medicine,
Haukeland Unï ersity Hospital, Bergen, Norway and Howard
Hughes Medical Institute and Department of Biochemistry &
Molecular Biology, The Unï ersity of Chicago, USA

Ž .Maturity-onset diabetes of the young MODY is a type of
diabetes with autosomal dominant inheritance, onset usually
before the age of 25, absence of ketosis, and no absolute
insulin requirement. The condition shows clinical and genetic
heterogeneity, and at present five genetic subtypes are known,
designated MODY1]5. Genetic testing may have practical
implications, since the different subtypes vary with respect to

Žlate complications. MODY3 mutation of hepatocyte nuclear
Ž . .factor HNF -1a may thus give rise to a more severe pheno-

Ž .type than MODY2 mutation of the glucokinase gene . We

have recently started a research program focusing on the
genetic epidemiology of MODY in Norway. By means of a
network of interested physicians we have per January 1999
registered some 25 families with clinical MODY. Molecular
genetic analyses have so far identified one family with
MODY2, three families with MODY3, and one family with
MODY5. MODY2 represents a mild diabetes which can be

Žmanaged without insulin during long periods Acta Paediatr
.Scand 1998; 87: 853]856 . In one family with MODY3 and a

Žhot-spot mutation of HNF-1a Diabetologia 1998; 41:
.607]608 there was a high prevalence of severe eye complica-

tions. A unique family with MODY5 showed the additional
findings of severe urogenital malformations, with
oligomeganephronia and vaginal aplasia. MODY5, showing
mild diabetes or glucose intolerance, represents a novel syn-
drome with mutation of the transcription factor HNF-1b.

Conclusion: In the course of one year some 25 families with
clinical Mody have been registered in Norway. This condition
may thus be more common than previously thought. Genetic
analyses have so far revealed families with MODY2, 3 and 5.

O10
Body composition predicts both insulin secretion and insulin

( )sensitivity assessed by minimal model in patients with cystic
fibrosis
R.W. Holl, Ch. Buck, A. Wolf, C. Babka, Unï ersity Children’s
Hospitals, Giessen and Ulm, Germany

Background: The pathophysiology of diabetes mellitus in
Ž .cystic fibrosis CF is still not completely understood, insulin

resistance is likely to be involved.
ŽMethods: 28 patients with cystic fibrosis mean age 18.2

. Žyears, range 10.3]33.2 years and 23 control subjects mean
.age 22.5 years, range 6]27 were evaluated. Body composition

Žwas measured by bioimpedance analysis RJL Systems, De-
.troit , insulin secretion and peripheral insulin sensitivity were

quantitated by minimal model analysis based on a frequent-
sampling tolbutamide-modified intravenous glucose tolerance

Žtest 31 simultaneous determinations of insulin and glucose;
insulin measured by radioimmunoassay, Pharmacia, Freiburg,

.Germany . Glucose tolerance was quantitated according to
WHO criteria based on a standardized oral glucose tolerance

Ž .test 1.75 g glucose per kg .
Results: Body mass index was significantly lower in CF

Ž 2 . Žpatients 18.1"3 kgrm compared to controls 22.3"3
2 .kgrm , p-0.0001 . The percentage of body fat averaged

Ž .15.5"9% in CF compared to 22.4"9% in controls p-0.02 .
Ž .Both basal insulin concentration rs0.51, p-0.005 as well

as insulin release in response to intravenous tolbutamide
Ž .rs0.50, p-0.01 were significantly related to body fat con-
tent. In addition, body fat was inversely related to insulin
sensitivity: rsy0.61, p-0.001. This relationship was present
irrespective of the degree of glucose intolerance: 15 CF-pa-
tients with normal glucose tolerance: rsy0.56, p-0.03; 5

.patients with impaired glucose tolerance: rsy0.71 and 8
Ž .patients with diabetes mellitus rsy0.39, ps0.07 . Insulin

sensitivity was significantly lower in CF-patients with impaired
Ž . Ž .glucose tolerance 8.2"4.4 or diabetes 9.0"6.1 compared
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Ž .to CF-patients with normal glucose tolerance 14.4"11.7 or
Ž .healthy control subjects 16.2"11; p-0.05 . Insulin-indepen-

dent glucose disposal, S , was also significantly lower inG
CF-patients with abnormal carbohydrate metabolism, however
this parameter was not related to body fat content or body-
mass-index. BMI, body fat content and tolbutamide-stimu-
lated insulin release were not different between CF patients
with normal, impaired or diabetic glucose tolerance.

Conclusions: These data demonstrate that a high body fat
content predicts good insulin secretion in response to sulfony-
lurea, but low insulin sensitivity. The pathophysiology of dia-
betes in patients with cystic fibrosis is therefore similar to
adults with type-2 diabetes. These findings support the hy-
pothesis that impaired glucose tolerance and diabetes in CF
are due to regulatory abnormalities of insulin release in
conjunction with reduced insulin sensitivity.

O11
Phenotyperrrrrgenotype correlation and cystic fibrosis related

( )diabetes CFRD
R. Lorini, M. Cotellessa, L. Minicucci, MC. Diana, F. Pri-

Ž .Ugione, F. Ventura, L. Di Febbraro Genova , on behalf of
Italian Study Group for Cystic Fibrosis Related Diabetes: R.

Ž . Ž . Ž .Gagliardini Ancona , F. Manca Bari , F. Battistini Cesena ,
Ž . Ž .G. Taccetti Firenze , G. Magazzu Messina , R. Padoan,¨

Ž . Ž . Ž .Milano , V. Raia Napoli , L. Iapichino Palermo , P. Grinzich
Ž . Ž . Ž .Parma , V. Lucidi Roma , G. Tuccio Soverato , E. Big-

Ž . Ž . Unamini Torino , D. Salvatore Villa d’Agri , Dept of Pedi-
atrics, Unï ersity of Genoa, G. Gaslini Institute, Geno¨a, Italy

A genotyperphenotype correlation between the early onset
CFRD and N1303K mutation was previously identified in a

Ž .small series of 28 CFRD patients pts , attending the Genoa
Ž . ŽCystic Fibrosis CF Centre Cotellessa et al, Arch Dis Child,

.1996;75:546 . In order to confirm the observation, data regard-
ing 141 CFDR pts out of 1229 CF pts attending 14 Italian CF
Centres were collected. All the pts were older than 10 years
Ž .yrs and had been genotyped. Mean age at CF diagnosis in
the 141 CFRD pts was 6.4 yrs and mean age at diabetes onset
was 18.7 yrs. Pancreatic insufficiency was recognised in
135r141 pts. On the basis of WHO criteria we identified two

. Žgroups of diabetic patients: group A 75r141 pts mean age
.17.4; range 10]25 yrs with classic symptoms of diabetes

Žpolyuria, polydipsia, glycosuria and fasting glucose )140
. . Ž .mgrdl ; group B 66r141 pts mean age 21.1; range 11]42 yrs

with two following abnormal OGTTs. Mean age at diabetes
Žonset was statistically different between group A and B p-

.0.001 . Gene mutations analysis in the 141 CFRD pts showed
Žthat 'F508 was the most frequent mutation 147r282 alleles:

.52%; mean age diabetes onset 17.8 yrs and N1303K the
Žsecond most frequent mutation 18r282 alleles: 6.3%; mean

.age diabetes onset 18.3 yrs , without difference as compared
Žwith non-diabetic CF pts 52%vs 48.6% and 6.3% vs 5.1%

.respectively . W1282X was the third most frequent mutation
Ž .in CFRD pts mean age diabetes onset 18.7 yrs , more fre-

Ž .quent than in non-diabetic CF pts 5.3% vs 2%; p-0.001 . No
significant difference was found in mutation frequency
between Group A and B. Nearly all identified mutations in

Žour CFRD pts belong to functional classes I, II and III Welsh
.et al, Cell 1993; 73:1251 : only four alleles with classes IV and

V mutations have been identified. Unlike our previous study
we did not find a higher frequency of N1303K mutation in
CFRD pts or any correlation between N1303K and early onset
of CFRD. Data referring to this large CF series showed a
significantly higher frequency of W1282X in CFRD pts than in
non-diabetic CF pts, without correlation with early onset DM.
According to other recent reports, CFRD was associated with
classes I, II, III mutations.

O12
Strain dependent difference in sensitivity of islets of langer-
hans to IL-1b — relation to promoter polymorphisms in the
inos gene?
J. Johannesen, F. Pociot, A.E. Karlsen, T. Mandrup-Poulsen,
J. Nerup, Steno Diabetes Center, Gentofte, Denmark

Ž .Background: Nitric oxide NO may be a necessary but not
sufficient mediator of cytokine mediated selective b-cells de-
struction. Previously, we have described a NO correlated
difference of IL-1b sensitivity in ¨ ï o and in ¨itro of islets

Ž .from two rat strains, Brown Norway BN being more resistant
Ž .than Wistar Kyoto WK . This difference was associated with

.islet NO synthesis. The aim of the study was to i examine the
time-response of IL-1b effects in ¨itro of isletsfrom both

.strains and ii sequence the iNOS promoter region of these rat
strains for polymorphisms.

Methods: 150 islets from 5]7 day-old rats of both strains
were set up in 300ml RPMI 1640q0.5% HS with 0]150

Ž . Ž .pgIL-1brml dose-response for 2]48 hours time-response .
The incubation media were examined for insulin and nitrite
accumulation. Semi-quantitative iNOS mRNA analusis were
performed and the iNOS promoter region cloned and se-
quenced from both strains.

ŽResults: Dose-response experiments 24 hours IL-1b expo-
.sure showed that insulin and nitrite responses to be dose and

Ž .strain dependent all p-0.02, 2 way ANOVA . At 15 pgIL-
1brml higher nitrite accumulation was seen for WK vs BN
Ž . Ž . Ž370"68,1 vs 284"102% of ctr p-0.05 . Time-response 15

.pgIL-1brml : Insulin and nitrite responses were correlated
Ž .significantly with time and strain all p-0.03, 2 way ANOVA .

After 12 hrs of IL-1b incubation nitrite was only detected
Ž .from WK islets vs BN islets p-0.02 . The iNOS mRNA

Žcontent, expressed as ratio of a house-keeping mRNA b-gly-
.coronidase , was determined after 4, 12 and 24 hours of IL-1b

incubation with a peak value at 12 hrs for both strains. iNOS
mRNA response was significantly correlated to time and strain
Ž .ps0.0002 and 0.01, resp., 2 way ANOVA . Genetic screening:
2042 bp of the promoter region and exon 1 were cloned from
BN and WK. In the 5’ end of the cloned promoter region a

Ž . Ž . Ž .deletion of 10 bp WK and a ’T’ BN ª ’C’ WK substitu-
tion were identified in the same GT-repeat structure. Finally,

Ž . Ž . Ža ’A’ BN ª ’G’ WK polymorphism was seen in exon 1 the
.5’UTR of the iNOS gene .

Conclusion: BN and WK respond with a different sensitivity
to IL-1b evaluated in-̈ itro by dose-response and time-re-
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sponse. The genetic differences, especially 5’ in the iNOS
promoter, may have functional implications.

O13
HLA-DR, DQ genotype and heterogeneity of Japanese chil-
dren with IDDM
Nobuo Matsuura, Fumiyuki Yokota, Koujika Zahari, Mayumi
Kazahari, Nariyuki Oots U, Keiko Nomoto, Department of
pediatrics, Kitasato unï ersity, Sagamihara, Japan

AIM: The incidence of IDDM is much lower in Japanese
children than Caucasian. Moreover, heterogeneity of IDDM is
existed in Japanese, that is many Japanese IDDM children are
detected by urine glucose screening at school when they are
asymptomatic and progression of symptoms is slow, and is
called slowly progressing IDDM. I would like to analyse the
heterogeneity of IDDM from the point of HLA genes.

Materials and methods: 162 children with diabetes and 97
control are subjects of this study. Diabetic children are divided
into 3 groups, that is, A: abrupt and over 5 years of age at

Ž .onset ns102 , B: abrupt and less than 5 years at onset
Ž . Ž .ns36 , S: slowly progressing IDDM ns24 , and C: controls
Ž .ns97 .HLA-DQA and DQB genes are analysed be direct
sequence and DRB gene was analysed using DRB
sequencing-based typing kit.

Results and conclusions: HLA-DQA-DQB-DRB genotype in
group A and B were significantly different from that of con-
trol, however, group S were not significantly different from

Ž . Žcontrols. HLA-301-303-901 R.R.s4.15 , 301-401-405 R.R.s
.3.2 , 301-302-803 in group A and 301-303-901 in group B were

significantly increased and 102-602-1501, 103-601-1502 were
significantly decreased. HLA-DQA-DQB-DRB genotypes in

Ž . Ž . Ž .group A and B were either DQA R -DQB nD -DR D or
Ž . Ž . Ž .DQA R -DQB D -DRB nD . HLA genotype in group S was

some what different from abrupt onset type and age depen-
dent HLA genotypes exist in abrupt onset.

O14
Antibodies to tissue transglutaminase predict latent coeliac
disease in children with diabetes mellitus
O Kordonouri1, W Dieterich3, M Becker1, C Muller 2, D¨
Schuppan3, and T Danne1, 1Clinic for General Paediatrics and
2Biochemical Chemistry, Charite, Humboldt Unï ersity, Berlin,´
and 31st Medical Clinic, Friedrich-Alexander Unï ersity, Erlan-
gen-Nurnberg, Germany¨

Ž .Background: Tissue transglutaminase tTG has been re-
cently identified to be the main endomysial autoantigen of

Ž .coeliac disease CD . We studied the clinical significance of
the determination of antibodies to tTG for the prediction of
latent CD in patients with diabetes, since the association of
these disorders is well documented.

ŽMethods Five hundred and twenty diabetes patients age: 14
Ž . Ž . .2]27 years; diabetes-duration: 4 0]24 years without IgA-

Ž .deficiency were tested for IgA antibodies to tTG ELISA and
Ž .to endomysium EmA, indirect immunofluorescence . Patients

with elevated anti-tTG antibodies were additionally tested for
Ž .IgA and IgG antibodies to gliadin AGA .

Results: The prevalence of anti-tTG antibodies among
Ž .patients with diabetes was 4.4% 23 of 520 . Positive EmA
Ž .were found in 18 of 520 patients 3.5% . None of anti-tTG

negative patients was positive for EmA. Three of 23 tTG
positive patients had a known CD. Ten of the remaining
patients without clinical symptoms of CD underwent small

Žbowel biopsy: Six of them had CD one patient was negative
.for EmA and AGA , while classical histological findings for

ŽCD could not be found in 4 cases two patients EmA negative,
.two EmA positive, all AGA negative .

Interpretation: These data show that antibodies to tissue
transglutaminase are a helpful tool for screening latent co-
eliac disease in patients with type 1 diabetes mellitus. Small
bowel biopsy, however, remains necessary to confirm the diag-
nosis, as some patients may be false positive.

O15
Elimination of transplacentally transferred antibodies associ-
ated with type 1 diabetes in infants of affected families

1 1 ˚A-M. Hamalainen , M. Ronkainen , H.K. Akerblom2, M.¨ ¨ ¨
Knip3, and the Finnish TRIGR Study Group, Departments of
Pediatrics, Unï ersities of Oulu1, Helsinki2 and Tampere3, Fin-
land

To study the elimination of transplacentally transferred
antibodies we enrolled 101 mothers and their newborn infants
from families with type 1 diabetes; the infants had in addition
an increased HLA-defined risk for the disease. Thirty-five of

Ž .the 101 infants 34.7% had disease-associated antibodies in
their cord blood. Follow-up samples were taken at the ages of
3, 6, 9, 12, 18 and 24 months. Eighteen of the 35 newborn

Ž .infants tested positive for islet cell antibodies ICA in cord
Ž .blood with a median of 12.5 JDF units range 5]130 , 15 for

Ž . ŽGAD antibodies GADA with a median of 40.3 RU range
. Ž .5.57]303 , 14 for IA-2 antibodies IA-2A with a median of
Ž . Ž .6.58 RU range 0.48]89.1 , and 25 for insulin antibodies IA

Ž .with a median of 0.66 RU range 0.16]28.1 . The mean
Ž .elimination time for ICA was 3.6 months range 1.5]10.5 , for

Ž .GADA 5.1 months range 1.5]15.0 , for IA-2A 4.3 months
Ž . Ž .range 1.5]9.0 and for IA 3.1 months range 1.5]7.5 . The
initial levels of ICA, GADA, IA-2A and IA in cord blood

Žcorrelated closely with the elimination time rs0.77 ] 0.94;
.p-0.001 . At the age of 3, 6 and 9 months seven, four and

one of the infants had ICA with levels corresponding to
19.1%, 6.1% and 0.3% of the initial level. The corresponding
numbers of GADA-positive infants up to the age of 12 months
were nine, four, three, and one with antibody levels account-
ing for 34.0%, 13.0%, 2.8%, and 1.1% of the initial titer.
IA-2A positivity was detected at the age of 3 and 6 months in
nine and three infants with antibody levels amounting to
18.2% and 6.0% of the initial ones. Nine infants tested posi-
tive for IA at 3 months and four at 6 months with antibody
titers comprising 22.4% and 7.0% of the initial levels. A
higher proportion of ICA was eliminated at the age of 3, 6 and

Ž .9 months than that of GADA p-0.02 or less and IA
Ž .p-0.04 or less . In addition the eliminated ICA proportion

Ž .was higher than that IA p-0.005 or less at 6 and 9 months
of age. There was no statistical difference in the elimination
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rate between other antibodies. GADA seemed to persist
longer, and the only antibody still detectable at the age of 1

Ž .year was GADA 3.2 RU in one infant with one of the
Ž .highest initial levels 212 RU . We conclude that most of the

transplacentally transferred antibodies associated with type 1
diabetes are eliminated from the peripheral circulation of the
infant before the age of 9 months, but occasionally they might
persist up to the age of 1 year, which has to be taken into
account when planning strategies for screening infants for
signs of beta-cell autoimmunity.

O16
The first signs of beta-cell autoimmunity appear in infancy in
the general population: The Finnish Dipp study
T. Kimpimaki, A. Kupila, A.M. Hamalainen, P. Kulmala, K.¨ ¨ ¨ ¨
Savola, T. Simell, P. Muona, J. Ilonen, O. Simell, M. Knip,
Departments of Pediatrics, Unï ersities of Tampere and Oulu,
and Departments of Pediatrics and Virology, Unï ersity of Turku,
Finland

To monitor the appearance of diabetes-associated autoanti-
bodies and the development of type 1 diabetes in young
children we observed from birth 2448 infants with increased

Ž Ugenetic risk for the disease high risk: HLA DQB1 02r0302,
ns548; moderate risk: DQB1U 0302rx, x other than U 0301 or
U .0602, ns1900 at intervals of 3]6 months. Islet cell anti-

Ž .bodies ICA were used as the primary screening tool in this
population-based study. If an infant seroconverted to ICA
positivity, all hisrher samples were analyzed also for autoanti-

Ž . Ž .bodies to insulin IAA , GAD65 GADA and the IA-2
Ž .molecule IA-2A . Transplacentally transferred antibodies

Ž .were excluded from this analysis. Fifteen infants 2.7% tested
positive for ICA at least once during the period of follow-up
among those who carried the high risk genotype, while 23
Ž .1.2%; ps0.019 of those with the moderate risk genotype
had ICA. Altogether 694 children were observed up to the age

Ž .of 2 years, and 15 of them 2.2% tested positive for ICA at
Ž .that age. Six of those 38 children 16% who tested positive for

ICA developed type 1 diabetes before November 1998, and all
of them tested positive for at least two autoantibodies 0.1]1.5
years before the diagnosis. The first autoantibodies were de-

Ž .tected at the age of 0.5]2.3 years mean 1.2 yr. . Two thirds of
Ž .those who tested positive for ICA 25r38 had at least two

antibodies detectable during the observation period. In this
Ž .group IAA appeared earlier than ICA ps0.002 , GADA

Ž . Ž . Ž .ps0.019 and IA-2A p-0.001 , and both ICA ps0.007
Ž .and GADA ps0.049 appeared earlier than IA-2A. Eight of

the 38 antibody-positive children reconverted to antibody neg-
ativity; all of them had tested positive for ICA only. These
data indicate that carriers of the high risk genotype identified
from the general population show signs of beta-cell autoim-
munity in infancy proportionally more often than those having
the moderate risk genotype. The diabetes-associated autoanti-
bodies emerge in no predetermined order, but IAA appear
first more commonly than the other antibody specificities

O17
Feasibility of a randomized double-blind trial aiming at avoid-
ance of cow’s milk in infancy: the TRIGR project
Suvi M. Virtanen1, Marja Salonen2, Erkki Savilahti2, Johanna
Paronen2, Anu-Maaria Hamalainen3, Jorma Ilonen4, Antti¨ ¨ ¨

5 2 1,3 ˚Reunanen , Kari Teramo , Mikael Knip , Hans K. Akerb-
lom2 and the Finnish TRIGR Study Group, Unï ersities of
1Tampere, 2Helsinki, 3Oulu, and 4Turku, and 5the National Pub-
lic Health Institute, Helsinki, Finland.

The overall aim of the project is to determine whether
Ž .avoidance of nutritional cow’s milk proteins CMPs for at

least the first 6 months of life reduces the incidence of type 1
diabetes in children at high risk of developing the disease.
Here we report about the feasibility of the second pilot study
performed in 15 hospitals in Finland. Genetically high risk

Žnewborn infants first degree relative with type 1 diabetes and
positive for HLA DQB1U 0302 andror DQB1U 02, but negative

U U U .for DQB1 0602, 0603, and 0301 were randomized to the
Ž . Ž .intervention ns114 and control groups ns120 . After full

breast-feeding the intervention group received a casein hydro-
lysate and the control group a CM containing formula until
the age of 6]8 months. Out of 234 infants who started the

Ž .study 34 15% had dropped out from the study by the age of
8 months. Right after the birth of the child the families
received both written and oral advice to avoid CM products
and beef in the diet of the child until the age of 6]8 months.
The advice was repeated during the visits to the clinic at the
ages of 3 and 6 months. The maternal diet both during
pregnancy and lactation was studied by a validated food
frequency questionnaire. Child’s diet was assessed by 3-day
food record and a structured questionnaire at the ages of 6,
12, and 24 months. The families recorded deviations from the
advised diet and age at introduction of new foods. The dura-
tion of total breast-feeding was longer in the intervention

Ž .group than in the control group 8.1 vs. 7.2 mo, p-0.01 . The
age at introduction of supplementary milk feeding was higher

Ž .in the intervention group 3.3 vs. 2.2 mo, p-0.01 . On the
average the children in the intervention group had used
formula for 4.0 months compared to 4.7 months in the control

Ž .group p-0.05 . Twelve percent were not exposed to the
study formula at all, and 5% had used it for less than 2
months. Of the families, 19% reported deviations from the
advised diet on an average 1.7 times. To conclude, the study
gave a realistic picture of the requirements of a dietary
intervention study in infants and provided valuable guidance
for the planning and the sample size estimation in the study
proper.

O18
( )Eating disorders ED are more common in adolescent fe-

( )males with type 1 diabetes DM
Jennifer Jones, Gary Rodin, Margaret Lawson, Marion Olm-
sted, Denis Daneman Unï ersities of Toronto and Ottawa, Hos-
pital for Sick Children, Toronto Hospital, Toronto, and Children’s
Hospital of Eastern Ontario, Ottawa, Canada

Available data suggest that eating disturbances are common
and persistent in adolescent females with DM, are associated
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with poor metabolic control and early onset of microvascular
complications. Controversy remains whether the presence of
DM is associated with an increased frequency of ED because
previous studies have lacked statistical power to detect clini-
cally important differences between teens with and without
DM.

We conducted a cross-sectional study to determine the
Ž .prevalence of clinical DSM-IV and sub-threshold ED in 361

Žadolescent females with DM from 3 centers Toronto, Ottawa
.and Hamilton, ON and 1123 age-matched controls recruited

from local schools. ED status was determined by self-report
measures and a standardized diagnostic interview, the Eating
Disorders Examination. Metabolic control was assessed in the

Ž .DM group by HbA1c levels mean"SD 8.9"1.7% . Mean"
SD age of the total cohort was 15"2 yr.

DSM-IV ED were significantly more prevalent among sub-
Ž . Ž .jects with DM 10.2% than in the controls 4.8%, ps0.0001 .

Sub-threshold ED were also more common in the DM adoles-
Ž . Ž .cents 12.4% than controls 6.5%, ps0.0001 . Subjects with

ŽDM had a higher mean BMI than controls 22.7"3.8 vs
.20.6"3.3, ps0.0001 . DM subjects with either clinical or

Ž .sub-threshold ED were older at diagnosis of DM ps0.002
Ž .and at the time of study ps0.003 than the nonED DM

subjects. HbA1c was higher in those with clinical ED than in
Ž .the nonED DM group 9.5"2.1 vs 8.8"1.7%, ps0.05 .

Insulin omission or underdosing to control weight was re-
ported in 11.4% of those with DM, similar to that reported
previously in this age group.

Ž .We conclude that i both clinical and sub-threshold ED are
significantly more common in adolescent females with DM

Ž .than in their nondiabetic peers; and ii metabolic control is
impaired in those with a clinical ED. These data suggest that
DM or its management plays a role in either the initiation or
maintenance of eating disturbances in susceptible adolescent
females.

O19
Relationship between ambulatory and conventional blood
pressure readings in adolescents with type 1 diabetes
UA.R.A. Lafferty, U G.A. Werther, †C.F. Clarke U Centre for
Hormone Research, Royal Children’s Hospital, Park¨ille, †Dept.
Paediatrics, Monash Medical Centre, Clayton, Victoria, Australia

Background: 24-hour ambulatory blood pressure monitoring
Ž .ABPM is increasingly used for detecting hypertension in
patients with diabetes, and assessing the efficacy of treatment.
It allows identification of patients with ‘‘white coat’’ hyperten-
sion and can also provide additional information about diurnal

Ž .variation in blood pressure BP and heart rate variability. It
has been suggested that ABPM predicts end organ damage
better than conventional measurements. However its full ben-
efits are still being studied, in particular whether it has advan-
tages over standards readings preformed in the clinic.

Aim of this study: To compare BP readings using a sphyg-
momanometer with Dinamap readings and daytime readings
obtained using ABPM.

Methods: The group studied comprised 20 normotensive,
normotensive patients with type 1 diabetes and 30 patients

with microalbuminuria matched for age, sec and duration of
diabetes. Each subjects had a standard clinic sphygmo-
manometer reading recorded under normal clinic conditions
by their usual physician. Dinamap readings were recorded as
the mean of 5 readings after 5 minutes supine rest. Each
subject underwent 24 hr ABPM with mean daytime readings
used for comparison.

Results: Clinic systolic BP readings were lower than both
Dinamap and daytime ABPM readings. Clinic diastolic BP
readings were also lower than ABPM readings, but Dinamap
diastolic readings were lower than both. These trends in BP
readings were identical for both normoalbuminuric patients
and those with microalbuminuria, although the latter group
had higher mean BP readings as would be expected.

Clinic BP Dinamap ABPM p

Ž .SystBP mmHg 120.4"16.3 126.4"13.0 127.2"8.8 0.03
Ž .DiastBP mmHg 71.8"2.2 67.6"2.7 74.7"2.0 - .001

Conclusions: Clinic BP readings using a sphygmomanoneter
appear to underestimate blood pressure. Dinamap readings
underestimate diastolic BP. ABPM may provide a more accu-
rate picture of BP burden, as well as allowing detection of loss
of diurnal variation. This information is particularly important
when deciding to treat patients with microalbuminara.

O20
NAT2 polymorphism, smoking and Type 1 diabetic nephropa-
thy
E Korpinen1,4, P-H Groop1, A Rautio2, L Madacsy 3, A Reun-´

4 4 ˚ 1 1anen , O Vaarala , H K Akerblom , Unï ersities of Helsinki
and Oulu2, Semmelweis Medical Unï ersity 3, Budapest; National
Public Health Institute4, Helsinki

Ž .N-acetyltransferase NAT2 polymorphism has been sug-
gested to be related to diabetic microvascular complications.
To study the distribution of NAT 2 genotypes in Caucasian
Type 1 diabetic patients with and without diabetic nephropa-
thy, 214 adult Type 1 diabetic patients and 53 healthy subjects
were genotyped by PCR-RFLP. In addition, 75 young Type 1
diabetic patients were genotyped, and 70 of them also pheno-
typed by caffeine. Of the adult patients, 83 had normal al-
bumin excretion, 58 had microalbuminuria, and 73 had overt
diabetic nephropathy. NAT2 allele frequencies were similarly
distributed between the diabetic patients and healthy controls:

Ž U . Ž U .0.29r0.25 NAT2 4 , 0.03r0.04 NAT2 7B , 0.25r0.27
Ž U . Ž .NAT2 6A , and 0.43r0.44 NAT2B , and also within the
diabetic subgroups. Because smoking is a known risk factor
for diabetic nephropathy, non-smoking and smoking patients
were analysed separately. NAT2 allele frequencies differed
significantly between the non-smoking normoalbuminuric, mi-
croalbuminuric and nephropathic patients: 0.18r0.41r0.30
Ž U . Ž U .NAT2 4 , 0.04r0.00r0.02 NAT2 7B , 0.35r0.18r0.17
Ž U . Ž U .NAT2 6A , 0.43r0.41r0.50 NAT2 5B , p s 0.013, Chi-
Square test. In non-smoking fast acetylators the odds ratio for

Žmicroalbuminuria and nephropathy was 3.1 95% CI
.1.36]7.05 , ps0.007 by logistic regression. In smokers a
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w Ž .non-significant odds ratio was found 0.31 95% CI 0.08]1.2 ,
xps0.09 . Smoking is a strong confounding factor in relation

to NAT2 analyses and diabetic nephropathy. According to our
data, in non-smoking Type 1 diabetic patients a fast acetyla-
tion capacity implies an increased risk for diabetic nephropa-
thy.

O21
Microalbuminuria: Experience from the Danish nation-wide
studies
B.S. Olsen & H.B Mortensen for the Danish Study Group of
Diabetes in Childhood, Department of Paediatrics Glostrup
Unï ersity Hospital

In 1989 a nation-wide screening for microalbuminuria was
performed in 22 paediatric departments with participation of
957 Danish children and adolescents with Type 1 diabetes, age
2 to 19 years and mean diabetes duration of 6 years. Median
HbA was 9.6% and the prevalence of persistent microal-1c
buminuria was 4.3%. Microalbuminuria was extremely rare
before puberty and in our study only two girls were diagnosed.

Several previous reports have suggested a relationship
between poor blood glucose control and increased urinary
albumin excretion. We found that only females with microal-
buminuria had significantly elevated HbA values compared1c
to diabetic patients with normoalbuminuria. The normal range
for diastolic blood pressure in diabetic boys and girls aged 8 to
18 years with normoalbuminuria was determined. Sixty per-
cent of adolescents with microalbuminuria had diastolic blood
pressure in the upper quartile for normoalbuminuria.

A cohort of 353 children, included in the nation-wide inves-
tigation in 1989 has been followed for 6 years with assessment
of metabolic control and development of diabetic nephropathy

Žin 1995. Median HbA was 9.7% and elevated AER )1c
.20mgrmin was diagnosed in 12.8% of these patients, mean

age: 20.7"3.3 years and mean diabetes duration: 13.2"3.2
Ž .years. Risk-factors for elevated AER 1995 were high AER

Ž . Ž . Ž . Ž .p-0.001 1989 and high HbA 1989 p-0.001 . Raised1c
urinary albumin was not markedly dependent on diabetes
duration .In the period 1989 to 1995 11.4% of the normoal-
buminuric patients developed elevated albumin excretion rate
Ž .)20mgrmin , corresponding to an annual incidence of mi-
croalbuminuria of 1.4%. Of the patients with microalbumin-
uria in 1989 40% were still microalbuminuric in 1995 while
60% had returned to normal albumin excretion rate and half
of the macroalbuminuric patients were still macroalbumin-
nuric in 1995 while the other half had returned to normal
albumin excretion rate. None of the patients received anti-hy-
pertensive medication.

During the past 9 years a declining incidence of microal-
buminuria has been observed in children and adolescents in
Denmark. In 1998 results from the Danish Registry of Child-

Žhood Diabetes covering 211 children, approximately 35% of
.all aged 9]18 years showed that median HbA was reduced1c

Ž .to 8.7% and only two patients had microalbuminuria 0.9% .
The prevalence of elevated AER seem to decrease in young

Danish patients, presumably due to improved metabolic con-
trol in this age-group. The simultaneous remittance rate of

micro- and even macroalbuminuria seems to be high and
long-term follow up studies are required to evaluate whether
intervention at an early stage with ACE-inhibitors is indicated
in children with elevated AER.

O22
Outcome measures while on continuous subcutaneous insulin

( )infusion CSII in pediatrics
Lynda K. Fisher MD, Francine R. Kaufman MD and Mary
Halvorson MSN

The purpose of the present study was to determine outcome
of 89 pts who have been placed on CSII; mean age 15.9"3.6
yrs, mean duration of diabetes was 7.8"4.3 yrs. Reasons for
insulin pump initiation include diabetes control,
flexibilityrlifestyle change, insulin regimen mis-matching, in-
sulin resistance, dawn phenomenon, complications, pregnancy
and recurrent hypoglycemia. The computerized outcome sys-
tem in our center has been designed to manage physical
healthrcontrol, risk factorsrcomplications, educationrfunc-
tion, psychosocialrbehavioral, resource utilizationrcost and
satisfaction parameters. Each domain is further analyzed

Žthrough the use of an Outcome Research Model descriptions
ªassociations ª intervention research ªrisk profilingrpre-

.diction modeling with subsequent strategies to advance prac-
tice. Physical health and diabetes control showed that mean
annual HbA prior to CSII was 8.3"1.6 and 7.9"1.2 after1C

Ž .initiation p-0.05 . Associations with improved HbA in-1c
Ž . Ž . Žcluded age p-0.01 , knowledge p-0.001 , integration p-

. Ž .0.05 & family behavior p-0.02 . Risk factorsrcomplications
since initiation of CSII yielded 8 recurrent DKA hospitaliza-

Ž . Ž .tions 0.02 eventsrptryr , 2 ER visits 0.005 eventsrptryr
Ž .and 1 severe low blood glucose events 0.002 eventsrptryr .

Educationrfunction showed that mean competencies of pump
Ž .pts was 6.9 0]8 score and mean knowledge score of 87%"11.

Psychosocialrbehavioral measures administered included ad-
Ž . Žherence mean 78"9, NS , integration mean 88"11 p-

. Ž .0.05 , family behavior mean 69"10, p-0.02 , and quality of
Ž .life mean 4.0, NS . Significant changes in measures before

Ž .and after CSII were in satisfaction ps0.02 and knowledge
Ž .ps0.04 . Resource utilizationrcost for 1998 included mean
of 3.0"0.5 clinic visitsryr, 3.0" .05 nursing visitsryr and
1.0"0.25 dietary visitsryr. Incidences of DKA, ER visits and

Ž .severe low BG events above are below national and center
benchmarks. 82% of pts used the phonerFAX service. Mean

Ž .satisfaction score was 4.6 0]5 scale . These data suggest that
CSII can decrease HbA1C in pediatric type 1 pts. Knowledge
and satisfaction increase with CSII; adherence is not as criti-
cal with CSII. Behavioral programs geared to improve integra-
tion of diabetes along with advanced home management edu-
cation programs should be developed and evaluated to ad-
vance diabetes outcome in pediatric pts with CSII.

P1
Carnitine and myocardial functions in diabetic children

¨M Çoker, S Darcam, D Gokşen, R Ozyurek, E Levent, C¨ ¨
Dorak, A Parlar, Ege Unï ersity Medical Faculty Department of
Pediatrics, Turkey

It is well known that carnitine may have an effect on


