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‘06‘ NIDDM Japanese with severe complications

lc
;::rs of age and thosc who did not

A nls 1ras Ty

2—Microvascular and macrovascular complica(ions‘ in carly-onset NIDDM patients who developed proliferative r;:ﬁnopa(hy before 35

Group 1 (n =135 [13%])

Group 2 (n = 930 [87%])

Ageat Ageal -
- ! R 5 ! R
n(%,95%Cl) (years) (years) n{(%,95% Cl) (years) (years) P value
/’ .
proliferative retinopathy 135 (100) 2925 18-35 164 (18,15-20) 4516 36-63 <0.0001
piabetic nephropathy 81(60,52-68) 3115 1944 70 (8, 6-9) 4427 27-61 <0.0001
jnsuffidency 42(31,23-39) 3416 23-48 33 (4,2-5) 4616 32-66 <0.0001
Renal failure requiring dialysis 31(23,16-30) 3514 26-41 19Q2,1-3) 48+ 4 43-56 <0.0001
Blindness . 32(24,16-31) 32zx6 21-46 5(0.5,0.1-1.0) 46+ 4 42-50 <<0.0001
thosddo(ic vascular d:sasc 14(10,5-15) 36x7 20-42 22(2,1-3) 4428 28-57 <0.0001
Agc“d;ag:misisgivcnasmmxSD:

group 2. Group 1 was characterized by a

significantly lower percentage ol malesand

asignificantly higher prevalénce of diabetes

in first-degree relatives in comparison with
group 2. The prevalence of MODY was
higher in group 1 than in group 2, but not
significantly. Two MODY patients (one sib-
ling) in group 1 and 14 MODY patients (7

" siblings) in group 2 were related. The
prevalences of diabetes in both parents
were similar between the two groups.

The mean ages at the first visit to the
Diabetes Center were similar between the
two groups. However, 67% of the patients
in group 1 (91 of 135) had developed pro-
liferative retinopathy by the first visit. BMI
was lower in group 1 than in group 2.
Exclusion-of obese patients with BMI >30
kg/m? (5 from group 1 and 97 from group
2) yielded no significant differences in BMI
between the groups. Glycated hemoglobin
kvel was significantly higher in group 1
than in group 2 (P < 0.001), and signifi-
cntly more patients in group 1 than in
group 2 were treated with insulin (P <
0.0001). Fasting and 2-h postprandial
serum C-peptide levels in patients under
insulin therapy were similar between the
Wo groups.

Clinical outcome was obtained for a
total of 7,516 person-years (1,208 person-
Yearsin group 1 and 6,308 person-years in
group 2) observed at the Diabetes Center.
The age (mean + SD) at follow-up was 37
+7 years in group 1 and 36 + 12 years in
goup 2. In group 2, 465 patients at follow-
Up were >35 years (mean age at follow-up,

8 years). Microvascular and macrovas-
Qllar complications in groups 1 and 2 are

in Table 2. The patients in group 1
eveloped proliferative retinopathy at a
"ean age of 29 years and subsequent pro-
Yessive cornplications developed in con-

trast to patients in group 2. Thus, 81
patients (60%, 95% C1 52-68%) devel-
oped diabetic nephropathy at a mean age of
31 years, 42 patients (31%, 23-39%)
developed renal insufficiency at a mean age

of 34 years, and 31 patients (23%, .

16-30%) developed end-stage renal failure

requiring dialysis therapy at a mean age of
35 years. Thirty-two patients (24%)
became blind at 2 mean age of 32 years and
14 patients (10%) developed atheroscle-
rotic vascular disease at a mean age of 36
years. Among the 31 patients who devel-
oped end-stage renal failure, 19 (61%)
became blind and 9 (29%) developed ath-
erosclerotic vascular disease at a mean age
of 35 years.

CONCLUSIONS — This study revealed
that patients with early-onset NIDDM are
not rare in the Japanese diabetic popula-
tion. A subgroup of these early-onset
NIDDM patients exists who show rapid
onset of proliferative retinopathy. This sub-
group of patients was characterized by
inadequate glycemic control, often requir-
ing insulin therapy, and a high familial
prevalence of diabetes and contained a
greater proportion of women. More than
half of the patients in this subgroup devel-
oped nephropathy and a quarter devel-
oped renal failure and/or blindness. These
findings are serious with respect not only to
their quality of life but also to diabetes care
in terms of social cost-effectiveness.

A major reason for the rapid progres-
sion to severe complications may have been
prolonged inadequate treatment of dia-
betes. Mean age at diagnosis of diabetes was
only 3 years less in group 1 than in group
2. However, patients in group 1 may have
had hyperglycemia of a considerably longer
duration than those in group 2 in addition

to poorer glycemic control as manifested by
their higher glycated hemoglobin level.
They were not ketosis-prone, which might
have been related to the lack of regular vis-
its by these patients. Blood glucose control
was not easy for patients in group 1, since
significantly more patients in this subgroup
required insulin therapy. These complica-
tions could have been prevented by better
metabolic control, based on the finding of

* the effect of metabolic control on retarding

proliferative retinopathy and nephiopathy
in Caucasian (19) and Japanese (15) IDDM
patients of comparable age.

Other possible explanations for the
rapid onset of severe complications cannot
be excluded. The high familial prevalence of
diabetes in group 1 may indicate a genetic
predisposition to diabetes in these early-
onset NIDDM Japanese as a contributing
factor to the development of the severe
complications. The present study did not
examine familial clustering of complications
or genetic markers. However, clustering of
diabetic vascular complications was
described in some MODY families
(5,6,8,14,20) and some IDDM families
(21,22). Recent genetic studies have indi-
cated that patients with MODY associated
with mutations in the gene on chromosome
20q (MODY1) or chromosome 12q
(MODY3) were more severe in the degree of
hyperglycemia and diabetic complications
than patients with MODY associated with
glucokinase mutations (MODY2) (6,12,23).
This supports the hypothesis that genetic
factors, in addition to the severity and dura-
tion of hyperglycemia, may contribute to
the vulnerability to vascular complications,
though it has yet to be confirmed. A model
of early-onset NIDDM Japanese with pro-
gressive complications may be useful in
investigating gene-environment interactions:

-
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DIABETES CARE, VOLUME 20, NUMBER 5, MY 1997



in the pathogenesis of diabetes and diabetic
vascular complications. The finding of
ferale sex as a tisk factor for development
of proliferative retinopathy in the present
study is consistent with the finding seen in
young IDDM Japanese (15,24). The reason

“for female sex as a risk factor for prolifera-
tive retinopathy is unknown. However, dif-
ficulties of glycemic control rtelated to
menstruation ¢ycles (25) may be one plau-
sible explanation.

So far only a few case reports of the
rapid onset of proliferative retinopathy or
nephropathy in young NIDDM patients
have been published (9--11). The patients in
our study are likely to be comparable with
those described by O'Rahilly as early-onset
NIDDM (onseét at 25-40 years of age) who
were characterized as requiring insulin to
maintain adequate glycemic control, by a
high familial prevalence of diabetes, and by
a tendency to develop severe complications
(12), although ethnic differences between
the two studies underlie the differences in
clinical features such as age at diagnosis
and clinical severity. Careful therapy for
early-onset NIDDM would be highly

" important as suggested by O'Rahilly (13).

Although a clinic-based study might be
insufficient to estimate the relevant preva-
fence of such patients, participation bias in
presenting the existence of these patients
and the clinical severity is unlikely. Further
prospective morbidity studies are required
for estimation of the incidence and the
underlying risk factors.

In conclusion, we suggest the existence
of young Japanese NIDDM patients who
develop severe progressive diabetic com-
plications. The existence of such a sub-
group should prompt reevaluation of
strategies for the worldwide care of the
young diabetic population.

References
1. Kuzuya T, Matsuda A: Family histories of
diabetes among Japanese patients with type
1 (insulin-dependent) and type 2 (non-
insulin-dependent) diabetes. Diabetologia
22:372-374, 1982

10.

1L

12.

13.

14,

15.

. Otani T, Yokoyama H, Higami Y, Kasahara
'T, Uchigata Y, Hirata Y: Age of onset and

type of Japanese younger diaberics in Tokyo.
Diabetes Res Clin Pract 10:241-244, 1990

. Tattersall RB: Maturity-onset diabetes of the

young {MODY). In The Textbook of Dia-
betes. Pickup JC, Williams G, Eds. Oxford,
Blackwell Scientific Publications, 1991, p.
243-246

. Fajans S8: Scope of heterogenous nature of

MODY. Diabetes Care 13:49-64, 1990

. Fajans SS, Cloutier MC, Crowther RL: Clin-

ical and etiologic heterogeneity of idio-
pathic diabetes mellitus. Diabetes 27:1112-
1115,1978

. Fajans SS, Bell Gl, Bowden DW. Halter JB,

Polonsky KS: Maturity-onset diabetes in
the young, Life Sci 55:413-422, 1994

. Tattersall RB: Mild familial diabetes with

dominant inheritance. Qf Med 43:339-357,
1974

. Mohan V, Ramachandran A, Snehalatha C,

Mohan R, Bharini G, Vishwanathan M:
High prevalence of maturity-onset diabetes
of the young (MODY) among Indians. Dia-
betes Care 8:371-374, 1985

. Bigler R, Alder S: Diabetic nephropathy in

a patient with maturity-onset diabetes of
the young. Arch Intern Med 141:791-792,
1981

Tymms DJ, Reckless JPD: Proliferative dia-
betic retinopathy in a patient with matu-
rity-onset diabetes of the young (MODY).
Diabet Med 6:451-453, 1989

Steel JM, Shenfield GM, Duncan LJP: Rapid
onset of proliferative retinopathy in young
insulin-independent diabetics. Br Med J
9:852, 1976 :

O'Rahilly S, Spivey RS, Holmarn RR, Nugent
Z, Clark A, Tumer RC: Type 1 diabetes of
early onset: a distinct clinical and genetic
syndrome? Br Med | 294:923-928, 1987
O'Rahilly S, Turner RC: Early-onset type 2
diabetes vs. maturity-onset diabetes of
youth: evidence of the existerice of two dis-
crete diabetic syndromes. Diabet Med
5:224-229,1988

Velho G, Vaxilaire M, Boccio V, Charpentier
G, Froguel P: Diabetes complications in
NIDDM kindreds linked to the MODY 3
locus on chromosome 12q. Diabetes Care
19:915-919, 1996

Yokoyama H, Uchigata ¥, Otani T, Saeki A,
Omori Y, Borch-Johnsen K: Metabolic reg-
ulation and microangiopathy in a cohort of

16.

17.

18.

19,

20.

21

22,

23.

24.

25.

Yokoyama and Associates

Japanese IDDM-patients. Diabetes Res Clin
Pract 29:203-209, 1995

Yokoyama H, Uchigata Y, Ouni T,
Maruyama A, Matsuura N, Omori ¥: Devel-
opment of diabetic nephropathy in Japan-
ese patients with IDDM: Tokyo Women’s
Medical College Epidemiologic Study: |
Diabetes Complications 8:7-12, 1994
Harris ML Classification and diagnostic eri-
teria for diabetes mellitus and other cate-
gories of glucose intolerance. Prim Care
14:628-638, 1988

Diabetes Retinopathy Study Research
Group: Report VII: a modification of the
Airlie House classification of diabetic
retinopathy. Invest Ophthalmol Vis Sci
21:210-226, 1981

The Diabetes Control and Complications
Trial Research Group: The effect of intens
sive treatment on the development of long-
term complications. in insulin-dependent
diabetes mellitus. N Engl | Med 329:977—
986, 1993

Iwasaki N, Yoshine H, Ohashi H, Kasahara
T, Hirata Y, Yano N2 One Japanese MODY
family with severe and progressive
microangiopathies. Diabetes Res Clin Pract
4:237-240, 1988

Seaquest ER, Goetz FC, Rich §, Barbosa J:
Familial clustering of diabetic kidney dis-
ease: evidence for genetic susceptibility to
diabetic nephropathy. N Engl J Med 320;
11611165, 1989

Borch-Johnsen K, Norgaard K, Hommel E,
Mathiesen E, Jensen JS, Deckert T, Parving
HH: Is diabetic nephropathy an inherited
complication? Kidney Int 41:719-722, 1992
Froguel P, Zousl H, Vionnet N, Velho G,
Vaxillaire M, Sun E Lesage S, Stoffel M,
Takeda J, Passa P, Permutt A, Beckinann J,
Bell Gl, Cohen D: Familial hyperglycemia
due to mutations in glucokinase: definition
of a subtype of diabetes mellitus. N Engl
Med 328:697-702, 1993

Yokoyama H, Uchigata Y, Otani T, Aoki K,
Maruyama A, Maruyama H, Matsuura N,
Omori Y: Development of proliferative
retinopathy in Japanese patients with
IDDM: Tokyo Womens Medical College
Epidemiologic Study: Diabetes Res Clin Pract
24:113-119, 1994

Widom B, Diamond MP Simonson DC:
Alterations in glucose metabolism during
menstrual cycle in women with IDDM.
Diabetes Care 15:213--220, 1992

DIABETES CARE; VOLUME 20, NUMBER 5, May 1997

847



SCHRS

Diabetes

AND ITS

Complications

Journal of Diabetes and Its Complications 14 (2000) 281-287

Slightly elevated blood pressure as well as poor metabolic control are risk
factors for the progression of retinopathy in early-onset Japanese
Type 2 diabetes

Maki Okudaira*, Hiroki Yokoyama, Toshika Otani, Yasuko Uchigata, Yasuhiko Iwamoto

Diabetes Center, Tokyo Women's Medical University School of Medicine, 81-1 Kawada-cho, Shinjuku-tu, Tokyo 162-8666, Japan
Received 12 December 1999; accepted 12 June 2000

Abstract

Not a few patients in Japan with carly-onset type 2 (non-insulin-dependent) diabetes become blind due to proliferative diabetic
retinopathy (PDR). However, the risk factors are poorly understood. The aim of this study was to determine the risk factors for background
diabetic retinopathy (BDR) and PDR by following 394 Japanese patients with early-onset type 2 diabetes diagnosed before 30 years of age
(mean age 27, mean blood pressure at entry 116/73 mm Hg). Of the 322 patients who were free of diabetic retinopathy at entry, 88 developed

.BDR, giving an incidence of 48.1 (95% CI 39.0—-59.2)/1000 person-years. Cox proportional hazard analysis revealed mean HbA,. and
duration of diabetes to be significant predictors of development of BDR. Of the 160 patients with BDR, i.e., the 72 patients who had BDR at
entry and the 88 who developed BDR during the follow-up, 50 developed PDR, giving an incidence of 57.7 (95% CI 55.5—-60.0)/1000
person-years. Cox proportional hazard analysis indicated mean HbA,, and diastolic blood pressure to be significant predictors of the
progression from BDR to PDR. In conclusion, in early-onset Japanese type 2 diabetic patients, the rates of both development of BDR and of
progression from BDR to PDR appear to be potentially high. Not only lifetime exposure to glycemia but also a slightly elevated blood
pressure level is an important risk factor for progression to PDR. © 2000 Elsevier Science Inc. All rights reserved.

Keywords: Early-onset type 2 diabetes; Proliferative diabetic retinopathy; Mean HbA,; Diastolic blood pressure

1. Introduction

Nota few young patients in Japan with type 2 (non-insulin-
dependent) diabetes suffer from blindness due to the progres-
sion of proliferative diabetic retinopathy (PDR) (Yokoyama et
al., 1997). This situation is quite different from that seen in
Caucasians, because type 2 diabetes rarely develops in young
non-obese Caucasian individuals. Only a few case reports of
the rapid onset of PDR in young patients with type 2 diabetes
have been published (Steel et al., 1976; Tymms & Reckless,
1989). No further information and no risk analysis has been
reported regarding PDR in young type 2 diabetic patients. The
fact that there are young patients with type 2 diabetes who
become blind in their 30s due to PDR prompted us to make the
present study of the risk factors for development of back-
ground diabetic retinopathy (BDR) and PDR in young Japa-

* Corresponding author. Tel.: +81-3-3353-8111; fax: +81-3-3358-
1941.

nese individuals with type 2 diabetes. The aim of the study
was to elucidate risk factors for BDR and PDR by following
young type 2 diabetic patients. We discussed whether the risk
and the progression rate of retinopathy in patients with early-
onset type 2 diabetes are different from those in type 2 diabetic
patients of other ethnicities or type 1 (insulin-dependent)
diabetic patients of comparable age.

2. Methods
2.1. Patients

We performed a clinic-based observational longitudinal
study. Patients could visit our outpatient clinic at the Diabetes
Center, Tokyo Women’s Medical University, without any
referrals, and the charge to the patients for treatment was the
same as in other hospitals. The percentage of early-onset type
2 diabetes patients (diagnosed before 30 years of age) in a
large population of diabetic patients (n=16,842) and the

1056-8727/00/8 — see front matter © 2000 Elsevier Science Inc. All rights reserved.
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clinical characteristics of these patients have been reported
previously (Otani et al., 1990; Yokoyama et al., 1997).
Briefly, out of this large population, we identified 1065
(6.3%) patients with early-onset type 2 diabetes. Of these
1065 patients, a group that fulfilled the following criteria was
recruited for the present retinopathy study: (1) patients first
visited the outpatient clinic between 1980 and 1989, (2)
patients exhibited neither proteinuria nor proliferative retino-
pathy at the first visit, (3) patients were seen at the clinic for at
least 1 year, (4) patients underwent fundus examination
through dilated pupils by ophthalmologists at least once a
year during the follow-up. A total of 527 patients did not
exhibit proteinuria or proliferative retinopathy at first visit.
Among them, 101 patients did not continue clinic visits,
mainly because they resided outside of the Tokyo area, and
32 patients underwent fundus examination only once during
the follow-up, thus leaving 394 patients for the follow-up
study (Fig. 1).

2.2. Measurements

The patients were seen at the clinic every 1—3 months (an
annual mean of eight visits). The baseline year was the year
when a patient first visited the Diabetes Center. Diabetes was
diagnosed according to the World Health Organization Cri-
teria (Harris, 1988), and type 2 diabetes was diagnosed when
patients were found not to be ketosis-prone, to be free from
insulin treatment for more than 1 year after the diagnosis of
diabetes and/or to exhibit preserved insulin secretion even
when using insulin. Patients’ profiles regarding the diagnosis
of diabetes and medical treatment to control the blood glucose
level were compiled from information obtained through inter-
views and information obtained from other hospitals visited
by the patients. Blood pressure was measured using a standard
sphygmomanometer and an appropriately sized cuff with the
patients in a seated position. Blood pressure measurements
were taken at more than four visits during the baseline year,

Diabetic patients who first visited the Diabetes Center from 1970 to 1990 (n=16842)

|~ Patients with diabetes diagnosed after the age of 30 years or
with secondary diabetes (n=15126)

[~————> Patients with type 1 diabetes diagnosed before the age of 30 years (n=651)

L
Type 2 diabetes diagnosed before the age of 30 years (n=1065)

l

Early-onset typ.c 2 diabetes patients without proliferative retinopathy at basetine (n=394)
fulfiiling the following criteria;

1) patients who had visited the Diabetes Center between 1980 and 1989,

2) patients who had exhibited neither proteinuria nor proliferative retinopathy
at the first visit,

3) paticnts who were seen at the clinic for at least 1 ycar,

4) patients who underwent fundus examination at least once a year during
the follow-up.

Fig. 1. Patient selection.

and the average was calculated. Patients were considered
hypertensive according to the criteria of the fifth report of the
Joint National Committee (JNC) on Detection, Evaluation
and Treatment of High Blood Pressure (JNC, 1993) if the
mean of the measurements was = 140/90 mm Hg or if patients
were taking antihypertensive drugs at baseline. Proteinuria
was measured at each visit with Albustix (Miles-Sankyo,
Tokyo, Japan) with a detection limit of 300 mg/dl. Fundo-
scopic examination with dilated pupils was performed by
ophthalmologists during the baseline year, and during the
follow-up it was performed at least annually for patients with
no retinopathy, and every 46 months for patients with BDR.
The findings were graded as follows: (1) no signs of diabetic
retinopathy, (2) BDR, (3) PDR. BDR was defined as the
presence of microaneurysms or dot hemorrhages. PDR was
defined when patients had new vessels, vitreous hemorrhage,
vitreoretinal traction, or retinal detachment believed to be
attributable to diabetic neovascularization. In this study, we
used Fukuda’s (1983, 1994) classification system, which is
now the most commonly used classification system for
diabetic retinopathy in Japan. In this system, diabetic retino-
pathy is divided into benign (type A) and malignant (type B)
retinopathy, and each type is subdivided into five stages.
Benign retinopathy includes BDR (Al and A2) and inter-
rupted proliferative retinopathy (A3, A4, and A35) after
photocoagulation or vitrectomy. Malignant retinopathy in-
cludes preproliferative retinopathy (B1), early (B2), advanced
(B3), and end-stage (B4 and B5) proliferative retinopathy.
Thus, Fukuda grades Al, A2, and B1 corresponded to BDR
and the other grades to PDR in this study. The more progres-
sive grade of the two sides was used. Data on the history of
diabetes and atherosclerotic vascular disease (i.e., cerebro-
vascular disease, coronary heart disease, and peripheral
vascular disease) in first-degree relatives was obtained from
the patients by interview. Patients were classified as smokers
if they were smoking >1 cigarette/day during the baseline
year. Serum concentrations of total cholesterol, HDL choles-
terol, and triglyceride during the baseline year were measured
using an automated multianalyzer (7450: Hitachi, Tokyo).
The glycated hemoglobin level was measured every 1-3
months using high performance liquid chromatography
(HPLC: HAS8110 until 1992 and HA8131 from 1993 on,
Kyoto Daiichi Kagaku, Kyoto, Japan). The values obtained
by HPLC using HA8131 (Y), which is a method standardized
by the Japan Diabetes Society, were quite similar to those used
in the Diabetes Control and Complications Trial (DCCT) (X)
(Y=0.972X - 0.052, r=0.997) (Glycohemoglobin Standar-
dization Committee, 1997). The HbA,. values in the present
study were expressed as measured by the HPLC method using
HAS8131. The normal range of HbA,, was 4.3—5.8%. The
interassay coefficients of variation were 5—8% for all assays.

2.3. End points

Patients visited the Diabetes Center every 1-3 months.
The study population was subdivided into two cohorts, one of
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which was observed until the development of BDR (Cohort
A), and the other of which was observed from the detection of
BDR until the development of PDR (Cohort B). The end point
of the study was (1) the development of BDR (or PDR) or (2)
the last examination, if the patient was free of BDR (or PDR).

2.4. Statistical analysis

The predictive effect of independent variables for the
development of BDR (or PDR) was explored using the Cox
proportional hazard regression analysis. Univariate and
multivariate analyses with conditional forward elimination
of the independent variables were performed, and the risk
ratios are given with 95% ClIs. The incidence density is
presented as the number of cases per 1000 person-years
based on the ratio of the observed number of patients
experiencing the event to the total person-years of exposure.
The 95% CI was computed by a modification of the
Mantel—-Haenzel procedure for follow-up data (Mantel &
Haenszel, 1959; Rothman & Boice, 1979; Clayton & Hills,
1996). The relationship between the mean HbA,. level
during the follow-up period and the incidence of PDR
was explored with a x? test for trend (Rothman & Boice,
1979; Fleiss, 1981; Clayton & Hills; 1996). The p values
under 5% (two-tailed) were considered to be statistically
significant. All analyses were performed using the personal
computer statistics package SPSS for Windows version 6.0.

3. Results
3.1. Clinical features of the subjects

Table 1 shows the clinical and biochemical characteristics
of the 394 patients at baseline. Age at diagnosis, sex,
duration of diabetes, therapy for diabetes, HbA,., and
proportion of smokers were similar for patients who partici-
pated and those who did not participate in the study. Patients
who did not participate were characterized by higher BMI,
higher systemic blood pressure, higher concentrations of
total cholesterol and triglyceride, lower concentration of
HDL cholesterol, and a lower proportion of BDR.

For the patients who participated in the study, the mean
age at diagnosis of diabetes was 22.6 years, the mean age at
baseline was 26.9 years, and the mean duration of diabetes
was 4.4 years. The therapy for glycemic control (95% CI) at
baseline was 67% (62—71%) diet, 16% (12—20%) tablets,
and 18% (14~21%) insulin. Forty-nine patients were hyper-
tensive according to the INC-V criteria, and six of them took
antihypertensive drugs. At baseline, 322 subjects were free
of diabetic retinopathy and 72 subjects had BDR.

3.2. Predictors of BDR (Cohort 4)

Of the 322 patients who were free of diabetic retino-
pathy at entry, 88 developed BDR during a mean follow-

Table 1

Baseline clinical and biochemical characteristics of the patients with
early-onset type 2 diabetes who participated and those who did not
participate in the study

Subjects who Subjects who did

participated not participate
n 394 133
Percentage of men (95% CI) 54 (49-59) 57 (49-65)
Age at diagnosis of diabetes 22.6+5.6 23.6£5.1
(years)
Age at baseline (years) 26.9+8.2 27.7+8.4
Known diabetes duration at 44£6.0 4.1£6.1
baseline (years)
Percentage of patients with a
given to therapy for diabetes
at baseline (95% CI)
Diet alone 67 (62~71) 72 (64-80)
Tablets 16 (12-20) 14 (8~20)
Insulin 18 (14-21) 14 (8-20)
HbA . at baseline (%) 8.5£2.2 8.5£2.6
Percentage of patients with 18 (15-22) 9 (4-14)***
BDR (95% CI)
Percentage of current smokers 30 (26~35) 38 (30-46)
(95% CI)
BMI (kg/m?) 23.0%5.1 25.5+5.6%*
Percentage of patients with a 61 (57-66) 54 (46—-63)
family history of diabetes
(95% CI)
Percentage of patients with a 12 (9-16) 16 (10-22)
family history of vascular
disease (95% CI)
Systolic blood pressure at 116.4+15.3 121.2+15.6%*
baseline (mm Hg)
Diastolic blood pressure at 73.1£11.0 76.6£12.3%%*
baseline (mm Hg)
Total cholesterol at baseline 195+44 204 £43%**
(mg/dl)
HDL cholesterol at baseline S1+17 464 12%*
(mg/dl)
Triglyceride at baseline 107 (69-182) 122 (75-189)%**
(mg/dD)?

Data are means +SD, unless otherwise stated.
* Data are median (interquartile range).

** p<0.01 vs. subjects who participated.
**% p<0.05 vs. subjects who participated.

up of 5.7 years (Cohort A). The incidence density was
48.1 (95% CI 39.0-59.2)/1000 person-years. Table 2
shows the predictive effect of independent variables on
the development of BDR. The known duration of diabetes,
the baseline level and the mean level of HbA . during the
follow-up, and the serum concentrations of total cholester-
ol and triglyceride had significant predictive effects (Mod-
el A). Among these, the mean HbA,. level had the
strongest predictive effect for development of BDR. The
baseline HbA,., which was significantly correlated with
the mean HbA,. (r=0.68, p<0.001), had less predictive
effect (p=0.0464) than the mean HbA,.. Thus, the mean
HbA,. was used for subsequent multivariate analysis. The
significance of the serum concentrations of total cholester-
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Table 2
Predictive effect of independent variables on development of BDR
(Cohort A)

Table 3
Predictive effect of independent variables on progression from BDR to
PDR (Cohort B)

Independent variable p value Hazard ratio Independent variable p value Hazard ratio
Model 4 (univariate analysis) Model 4 (univariate analysis)

Age at diagnosis of diabetes 0.13 1.03 (0:99-1.07) Age at diagnosis of diabetes 0.35 0.98 (0.93-1.03)
Age at baseline 0.0127 1.03 (1.01-1.06) Age at baseline 0.97 1.00 (0.97~1.03)
Duration of diabetes at baseline 0.0333 1.04 (1.00-1.08) Duration of diabetes at baseline 0.53 1.01 (0.98—1.04)
BMI 0.82 - 1.01 (0.96-1.05) BMI 0.42 1.01 (0.97-1.09)
Family history of diabetes 0.27 1.28 (0.83-1.98) Family history of diabetes 0.46 1.25 (0.69-2.28)
Family history of vascular diseases 0.74 1.11 (0.61-2.00) Family history of vascular diseases 0.08 1.79 (0.93-3.44)
Smoking 0.59 1.14 (0.72—-1.80) Smoking 0.49 1.22 (0.69~2.18)
Mean HbA . 0.0001 1.25 (1.12-1.39) Mean HbA,, 0.00001 1.42 (1.23-1.66)
HbA, at baseline 0.0464 1.12 (1.00-1.25) HbA,, at baseline 0.0237 1.21 (1.03-1.42)
Diastolic blood pressure 0.54 0.99 (0.97~-1.01) Diastolic blood pressure 0.0169 1.03 (1.01-1.05)
Systolic blood pressure 0.51 1.00 (0.98~1.01) Systolic blood pressure 0.089 1.01 (1.00-1.03)
Total cholesterol 0.0397 1.00 (1.00-1.01) Total cholesterol 0.50 1.00 (1.00-1.01)
Triglyceride 0.0214 1.00 (1.00-1.00) Triglyceride 0.90 1.00 (1.00~1.00)
Model B (multivariate analysis) Model B (multivariate analysis)

Duration of diabetes at baseline 0.0027 1.06 (1.02~1.10) Diastolic blood pressure 0.0185 1.03 (1.00-1.05)
Mean HbA,, 0.00001 1.29 (1.15-1.44) Mean HbA,, 0.00001 1.43 (1.23-1.67)

Hazard ratio (95% CI) indicates alteration of risk per unit increase in
independent variables shown in Table 1.

ol and triglyceride disappeared after adjustment for the
mean HbA;.. Multivariate analysis (Model B) revealed
that only mean HbA,. and duration of diabetes were
significant independent predictors of developing BDR.
The impact of mean HbA;. on the incidence density of
BDR is shown in Fig. 2 (x? trend=21.5, »<0.001). The
incidence increased remarkably when the mean HbA,,
exceeded 8.5%.

3.3. Predictors of progression from BDR to PDR (Cohort B)
Of the 160 patients with BDR, i.e., the 72 patients who
had BDR at entry and the 88 who developed BDR during the

follow-up, 50 developed PDR. The incidence density for the
progression from BDR to PDR, calculated on the basis of the
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Fig. 2. Incidence density for developing BDR in Cohort A according to the
stratification of the mean HbA,, level during the follow-up period.
Incidence density (per 1000 person-years) was calculated by dividing the
number of patients who developed BDR by the observed person-years.

Hazard ratio (95% CI) indicates alteration of risk per unit increase in
independent variables shown in Table 1.

time from the detection of BDR until the development of
PDR, was 57.7 (95% CI 55.5-60.0)/1000 person-years.
Table 3 shows the predictive effect of independent variables
for the progression. Only the mean HbA,, level and the
diastolic blood pressure level were significant independent
predictors of progression from BDR to PDR in multivariate
analysis (Model B). The impact of mean HbAj, on the
progression is shown in Fig. 3. The progression rate in-
creased markedly when the mean HbA ;. exceeded 8.5% (x 2
trend=21.9, p <0.001); the highest stratum (HbA ;2 10.5%)
had a five-fold higher rate of progression than the lowest
stratum (HbA;.<6.4%). The impact of .diastolic blood
pressure levels on the progression is shown according to
tertiles of diastolic blood pressure levels (Fig. 4). The high-
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Fig. 3. Incidence density for progression from BDR to PDR in Cohort B
according to the stratification of the mean HbA . level during the follow-up
period. Incidence density (per 1000 person-years) was calculated by
dividing the number of patients who progressed from BDR to PDR by the
observed person-years.
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Fig. 4. Incidence density for progression from BDR to PDR according to
tertiles of diastolic blood pressure levels. Incidence density (per 1000
person-years) was calculated by dividing the number of patients who
progressed from BDR to PDR by the observed person-years.

est tertile showed a two-fold higher rate of progression than
the lowest tertile.

3.4. Predictors of PDR in the whole cohort (Cohort C)

Overall, 50 out of 394 patients developed PDR during a
mean follow-up of 7.1 years (Cohort C), giving an
incidence density of 17.9 (95% CI 13.6~-23.6)/1000 per-
son-years. Univariate analysis (Model A) indicated that
known duration of diabetes, presence of BDR, family
history of vascular disease, diastolic and systolic blood

Table 4
Predictive effect of independent variables on development of PDR in early-
onset type 2 diabetes (Cohort C)

Independent variable p value Hazard ratio
Model A (univariate analysis)
Sex (men vs. women) 0.41 1.27 (0.72-2.22)
Age at diagnosis of diabetes 0.69 1.01 (0.96—-1.06)
Duration of diabetes at baseline 0.0002 1.06 (1.03-1.06)
BDR at baseline 0.00001 5.97 (3.42—-10.40)
BMI 0.31 1.03 (0.98—1.08)
Family history of diabetes 0.23 1.44 (0.80-2.62)
Family history of vascular disease 0.0332 2.03 (1.06—3.88)
Smoking 022 1.44 (0.81-2.56)
Mean HbA,. 0.00001 1.51(1.31-1.74)
HbA,, at baseline 0.0026 1.24 (1.08-1.43)
Diastolic blood pressure 0.0012 1.04 (1.01-1.06)
Systolic blood pressure 0.0192 1.02 (1.00-1.04)
Total cholesterol 0.078 1.00 (1.00-1.01)
HDL cholesterol 0.12 0.99 (0.97-1.00)
Triglyceride 0.59 1.00 (1.00-1.00)
Model B (multivariate analysis)
Mean HbA,. 0.00001 1.67 (1.41-1.97)
Family history of vascular disease 0.0156 2.28 (1.17-4.44)
- -.Diastolic blood pressure ’ 0.0136 1.03 (1.01-1.06)
BDR at baseline 0.00001 6.90 (3.78-12.57)

Hazard ratio (95% CI) indicates alteration of risk per unit increase in
independent variables shown in Table 1.
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Fig. 5. Incidence density for developing PDR in the whole cohort (n=394)
according to the stratification of mean HbA,, level during the follow-up
period. Incidence density (per 1000 person-years) was calculated by
dividing the number of patients who developed PDR by the observed
person-years.

pressure levels, and both the baseline and the mean HbA,,
levels during the follow-up had significant predictive
effects (Table 4). Multivariate analysis (Model B) revealed
that mean HbA,., presence of BDR at baseline, diastolic
blood pressure level, and family history of vascular disease
were significant independent predictors of PDR. Among
patients whose mean HbA |, was £6.4% (n=117) or 6.5~
7.4% (n=89), only a few developed PDR (incidence
density of 6.4 with a 95% CI from 3.3/1000 person-years
to 12.3/1000 person-years) (Fig. 5). The incidence density
increased with increasing mean HbA;. level in a dose-
dependent manner (x? trend=41.7, p<0.001) and it was
66.4 (95% CI 38.5-114.3)/1000 person-years for patients
with mean HbA ;. 210.5% (n=31).

4, Discussion

The present risk analysis first confirmed that lifetime
exposure to glycemia, as revealed by the mean HbA, level
during the follow-up and the duration of diabetes at base-
line, was the strongest risk factor for both BDR and PDR.
Secondly, we found that diastolic blood pressure was a
significant risk factor in progression from BDR to PDR.
Overall, the mean HbA,, level during the follow-up, fol-
lowed by the presence of BDR at the first visit, family
history of vascular disease, and the diastolic blood pressure
level, were significant risk factors for PDR.

We determined the rates of PDR and BDR according to
the stratification of long-term levels of HbA,.. Whether
these rates are elevated or not is still difficult to interpret
since few studies have ever examined the relation between
the Iong-term HbA . levels and the incidence rate of BDR
and PDR in type 2 diabetic patients. Only the DCCT study
determined the incidence rate of retinopathy according to
the long-term—HbA;, levels (Diabetes Control and Com-
plications Research Group, 1993). The subjects in the
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present study were comparable with the DCCT cohort
(type 1 diabetes patients) regarding background clinical
characteristics such as age. (27 vs. 27 years), sex (54 vs.
54% men), diabetes duration {4 vs. 8 ‘years), systemic
blood pressure levels (116/73 vs. 116/73 mm Hg), lipid
profiles (total cholesterol 195 vs. 179 mg/dl; HDL choles-
terol 51 vs. 49 mg/dl; triglyceride 107 vs. 87 mg/dl), and
observation period (7.1 vs. 6.5 years). The HbA;, values in
the present study were obtained by the method standar-
dized by the Japan Diabetes Society and were quite similar
to those used in the DCCT study (Glycohemoglobin
Standardization Committee, 1997). Therefore, it should
be valid to compare our cohort with the DCCT cohort.
The incidences of BDR (per 1000 person-years, 95% CI)
in our cohorts were 29.8 (17.3—-51.4) in our Cobort A at
mean HbA . level 6.5-7.4% and 71.3 (43.7-116.3) in our
Cohort A at mean HbA . level 8.5-9.4%, both of which
were higher than the incidence of 11.0 (7.3-16.6) in the
DCCT intensive-therapy group (mean HbA,. level of
7.0%) and that of 40.1 (32.7-49.2) in the DCCT conven-
tional-therapy group (mean HbA,. level of 9.0%). The
incidences of progression from BDR to PDR were 27.8
(11.6-66.7) in our Cohort B at mean HbA,, level 6.5~
7.4% and 69.5 (34.7-138.9) in our Cohort B at mean
HbA,, level 8.5-9.4%, both of which were again higher
than that of 11.0 in the DCCT intensive-therapy group and
of 24.0 in the DCCT conventional-therapy group. These
results may suggest that Japanese early-onset type 2
diabetic patients are at high risk for diabetic retinopathy.

We found a slight elevation of blood pressure to be
significant for the prediction of progression from BDR
to PDR, despite normal mean blood pressure levels of
116/73 mm Hg. This is consistent with the finding of
Klein et al. (1984, 1989b, 1995) and Haffner et al
(1988) of the significant role of blood pressure in the
progression -of retinopathy exclusively in younger-onset
diabetic patients, but not in older-onset diabetic patients.
The recent finding by the UK Prospective Diabetes
Study Group (1998) that tight blood pressure control
in type 2 diabetic patients (mean age 56, mean blood
pressure at entry 160/94 mm Hg) achieves a reduction in
the risk of progression of diabetic retinopathy, also
appears to be in agréement with our results. Interest-
ingly, Poulsen et al. (1998) found high nocturnal dia-
stolic: blood pressure and disturbed circadian blood
pressure variation in young type 1 diabetes patients with
retinopathy compared to those without retinopathy. Our
data are the first to. demonstrate such an association in
early-onset type 2 diabetic patients. It appears that
exclusively in young diabetic patients, strict blood pres-
sure control may be important in the prevention of the
progression of retinopathy.

The overall incidence of PDR (17.9/1000 person-years)
in early-onset Japanese type 2 diabetic patients appears to
_ be high. It is similar to that found in early-onset Japanese
type 1 diabetic patients of 19.7 (Yokoyama et al,, 1994).

To our knowledge, onily a few studies such as the
Wisconsin Epidemiologic Study of Diabetic Retinopathy
(WESDR), Oklahoma Indian study and Korean study have
examined the incidence rate of retinopathy; however, all
these studies examined only old-onset type 2 diabetic
patients. No studies have investigating the incidence of
retinopathy in early-onset type 2 diabetes have been
reported. The overall incidence of PDR found in the
present study was higher than or comparable to that found
in old-onset type 2 diabetic patients in the WESDR (11.8/
1000 person-years) (Klein et al., 1989ab, 1994), Oklaho-
ma Indian type 2 diabetic patients (16.1/1000 person-
years) (Lee et al, 1992) and Korean type 2 diabetic
patients (12.5/1000 person-years) (Kim et al., 1998). The
rate of progression from BDR to PDR {57.7/1000 person-
years) found here was considerably higher than that in
WESDR patients (24.1/1000 person-years) (Klein et al,,
1989a, 1994), Oklahoma Indian type 2 diabetic patients
(46.3/1000 person-years) (Lee et al., 1992), and Korean
type 2 diabetic patients (37.5/1000 person-years) (Kim et
al., 1998). This suggests that Japanese early-onset type 2
diabetic patients may be at high nisk for PDR once they
are affected by BDR. This is consistent with the finding in
Pima type 2 diabetic patients that early-onset type 2
diabetic patients are at high risk for developing PDR
(Nelson et al., 1989).

We failed to find a significant effect of cigarette
smoking on the development of retinopathy. Further
study categorizing patients according to severity of cigar-
ette consumption may be required since the effect is
controversial in the previous reports (Muhlhauser, 1994;
Mubhlhauser et al.,, 1996; Chaturvedi et al., 1995; Moss et
al., 1996). '

One must account for bias due to selective referral
and/or dropout. The subjects who participated in the
study were selected on the basis of continuing clinic
visits for more than a year. The clinical characteristics of
the participants were mostly similar to those of non-
participants who lived outside of the Tokyo area, while
participants had slightly lower risks of retinopathy in
terms of blood pressure, BDR, and lipid profiles. We
tested for diabetic retinopathy until the patients” final
visits to the clinic; and thus the reason for discontinuing
clinic visits was not related to development of retino-
pathy. These facts may indicate that major bias due to
selective referral was unlikely.

In conclusion, early-onset Japanese type 2 diabetic pa-
tients appear to be at high risk of developing BDR and PDR.
The high risk is partly explained by long-term metabolic
control and systemic blood pressure factors. Whether the
excess risk is due to effects of ethnicity, age, or type of
diabetes requires further investigation. Early detection of
diabetes and strict control of blood glucose and blood
pressure after the detection of type 2 diabetes are necessary .
for reducing the risk of progression of retinopathy in early-
onset Japanese type 2 diabetes.
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Table 1  Clinical characeristics of type 2 diabetic patients
male/female : 142/141

onset age 6.0-17.9 y.0. (mean+SD:14.7+2.0)
age (year) 6-9 10-14 15-18
n 5 110 168
(%) 18 389 | 59.4
_duration of diabetes at baseline . 2.0-290y.0. (mean+SP:5.6%7.4)
duration (year) -5 6-10 11-15 16~
n 104 70 45 64
(%) 36.7 247 15.9 227
HbAxc at baseline 40-17.6% (mean=SD:9.4+2.9)
HbAic (%) . 64 6.5-8.4 85-104  105-124 12.5~
n 44 67 .70 54 48
% 15.5 237 247 19.1 17.0

Time during intermittent treatment

Time (year) 0 1-4 59 10-
n 192 38 40 13
(%) 67.5 135 14.1 46

Score of complications

score 0 1 2-3 46

n ' 191 . - 26 ! 42
(%) 675 9.2 84 14.8

(%)

Rother
& school checlup

1

0 [ 1 X X

-1973. 1974-1979  1980-1985  1986-1991 1992- (vear)

Fig. 1 Changes in the rate of patients in school checkup and other groups every 5 years
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Table 2 Clinical characteristics of school checkup and other groups

school checkup  other p
n 183 '100
onset age (year) 148+21 14719 0.6636

HbAic (%) at the first visit 95+28 9.4%27 04079
duration of diabetes (year) 85%65 10.1+76 02010
intermittent treatment (~)/(+) 126/57 66/34 0.4752
interval of intermittent treatment ’
mean (year) 498+327 579+320 0.3260
Range (year) 1~15 1~15
history of hospitalization () /(+) 95/88 55/45 0.6189
complications (—)/(+) 128/55 63/37 0.2346
score of complications
score 0 128 63 ~
1 19 7
2 11 5
3 4 4 - 0.0611
4 8 6
5 6 - 3
6 7 12 -~
Mean+SD
(%)
80
B school checkup
W other
-1973 1974-1979 1980-1985  1986-1991 1992- {year)

Fig. 2 Frequency of patients who had intermittent treatment in both school checkup and

other groups
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Table3 Comparison of clinical characteristics between intermittent treatment
and continuous freatment groups

intermittent  continuous p
n 91 192
onset age (year) 145+22 149220 0.4537
male/female” 42/49 100/92 0.3514
HbAic (%) 95+30 9429 0.5576
duration of diabetes (year) 12078 3250 <0.0001
history of hospitalization (—)}/(+) 44/47 . 104/84 0.2804
complication (—)/(+) 19/72 172/20 - <0.0001
treatment at the first visit
insulin and OHA 29 118
insulin 19 30
OHA 21 24
Diet 22 20
score of complications
score 0 19 172 A
1 15 11 -
2 13 3
3 7 1 — <0.0001
4 13 0
5 7 "2
6 17 3 -
QHA; oral hypoglycemic agents
Mean+SD

Kic—FRHEPHd Y, hdmEhiik Loy
ZREBT S, BHIRHEADPOXRTEZHNT, P
MEOHELSHENREL OBMREHRF L.

7. et
AFITY-ERIEH LT y ZREE, NFA MY

y PEEERCHLTHRE, /¥ A Yy o

BT 13X Mann-Whitney U ¥ & Spearman DREf;
HMBEEREE, 3, <=y F FR7HHISH LT McNe
mar #% w7z, withd p<0.05 2HEEE Lk

B B

1. HREEOERES

Table 1 HENRBE 2B HOERETH S, 68
FHRRO2BBRBBF R oz, 15~18R
SZEBFIIH 0% LD, REIPLELY Y-
I COBRBUMIISEUTHI% & 5O, 16
EPLEEW)RBERBED B ZHDTWE
2B HbAc 1 64% 6 125% I T/NT Y ¥R H
S, WIERIEEIE 32% 12, ABHED 32% HFEL
YA

2. FRBRERBELThEARRH
HRABAOSOEXRHE _

Fig. 1 ZFERBRERL ThUSNER LW ERE
ADHEOEREREFRT. 9L4EISHRO1E

DR TEEOERMBRES BB ENY, ZRBRE
REOHE1I50% 28T L3k, 1992 4FIC&H
I RRRC B A EEMEIRER N Thb
i3, 192 FUBRRREDO) bERRRERB 765
% (26/34) \ELTWIE '

2 BRIOEENSH

Table 2 I [ERBERERE] & [FRBRYSSE
RE) oBENERERLE. RRERBIUY LY
F — L0 HbAwc I IIEFINAFEER 2 b o 2.
BEPIHOFEICBWTD 2BNICERIILL, Th
21974 5EPED, 701992 EUKROBEICR> Th
T, HBFEPHRICRERALOhRP o7 (Fig. 2).
HEFARIC D 2 BBV CHEREREAGR S
ofz. KT, VZWOKHECOWTHE~:. AHHE
OFEBITEHEATTICHELTH 2BMIcHEER
EZRBAabhEdo7 (p=0.0611).
[2REBERUARRE] OXREH

283 fih 100 BIAERRR PSS OBATRR INT
Wi BRI, SK, FR, OB, KERSL
EOERFIERN696% EmDEL, RTHORK
BREFBCRRINEMNEC (17.7%) . TOM,
FEPHACERBOAPOCTLIRRELL
(63%), ERMEE 25%), FAVE, <HED (@5
%) Y THo7r.
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3. [BaiEdis vl & REDERE L] OfF

BOKE
2 BHREIOABHECET 345®

BEOHFEOFENGHEICEELS I, ES
FERICHE L (Table3). 283805 bGP H
B30l 5T, 12BEBRCHEPIE LTV
#ot Zo2BEIE, RERER, BBIUSLY

— 32O HbAic CHEEZERA O d o7 L
,3,, L, %ty —02HICORBHNCIERLE
Baabhe. [EEPHELE 3 (98] Kk
~, ERABRRENIY LY Y- 2P LT
<00001). LT, AHEOEEBIUAHERD
FIELTH 2BEOBICHFLVWEESEFED O
(p<0.0001). .[EBRBRIRBREE] 2L 7z 1974 5
PR BWTH THEFRIE] CeHETREL T
BEDE L, PORPEAITHERATH 7z
<0.0001).
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B LARTRBY, Ri—~FIRBERbY, HHE
BERELZ LORT LMEBETEL (RyFFR
TEN). [PEbyroa8ESDD] & [PERLR
ofbER L] OXRTIX2348, [hiidY roAHHE
0] & [PERLI»OEHEDY] ORTIRTH,
[lid D dpoafiER L] & [Pl LID>EHE
ZLIORTIR1285Y, [RED Y »poabERL]

[l L oafES ] oxTiR1#b A0
ol TYFERTFELBHEToLIS
B b IR D D A PHES b LA RICHE L
(McNemar 8, p<0.01).

AENEORE

4 VAY VIEREREE LSRR TREESY
it ThErs LB CEBICS o2 (p=0.0001,p=
0.0014). L2 L, 2BEOEWHREORZITHEFE I
OFErIBEEL2doR. T, A VAV XIED
s TR D B X v BRRIMER Lo BE A Tl
B LE) KEhoz (p=0.0072, p=0.0003).

4. REBOAREOHELAHETKEOFEOR

&

%Eﬁﬁ%’%ﬁ%‘k]@% LT EEH 133 5 47%)
pt.b#b%@a%w%(wm@#%%%mﬁ
LTwi, —F, ABETikdkoa0BE L 150
% (53%) By, BEPHERHEE B07%) TH
ok, ABEOFELPHEEOFEICHEERIALN
hdodr (p=02804). ZOEEIZBENHICALNT
LTI Dol

Table 4 Reasons for dropout and hospital visit after drop-
out

{1) reasons for dropout {n=91)

(Dthink it not a problem to dropout 16(17.6%)
{Deasy improvement 16(17.6%)
®no symptpms 11(12:1%)
@dislike of admission therapy 10{11.0%)
Bdiet 10{11.0%)
(®translocation, graduation 10(11.0%)
@aversion to insulin mjechon 8 (8.8%)
®busy 4 (44%)
®@change of doctor 4 (44%)

@hypoglycemia by oral hypoglycemic agent 2 (2.1%)

(2) reasons for hospital visit aftér dropout (n=91)
26(28.6%)

Qother disease
@isual disturbance 18(19.8%)
®medical checkup 18(19.8%)
@symptoms. (weiglit loss, polyuria etc.)  13(14.3%)
Gpregnancy 9 (9.9%)
(®concerned about dizbetic complications 4 (4.4%)

~ Ocoma 3 (32%)

5. fbLUBS20OER

Table 4 CZHEEI OB LRBEFHOBHRBIUHE
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Lzt BbnahiBlsig o, wEEOE
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EORERILCEEYEL 20 TRV EL, [F
REREERE] & [SRRRMNREE] 02WL
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Abstract

Influence of Urine Glucose Screening for School Chidren and Intermittent Treatment on
Diabetic Complications in Early-onset Type 2 Diabetic Patients

Taisuke Okada**?, Maki Okudaira®’, Yasuko Uchigata™', Takanobu Kurashige*’, Yasuhiko Iwamoto*

*"Diagbetes Center, Tokyo Women’s Medical University School of Medicine, Tokyo, Japan
**Department of Pediatrics, Kochi Medical School, Kochi, Japan

The influence of urine glucose screening for school children and intermittent treatment of diabetes was
investigated in early-onset diabetic patients. A total of 283 patients (142 male, 141 female) were recruited,
who were diagnosed with type 2 diabetes mellitis before 18 years of age and were registerd in the Diabetic
Center of Tokyo Wemen's Medical School of Medicinie from 1980 to 1998. A total of 183 cases (64.7%)
were diagnosed as diabetes mellitus by urine glucose screening test for school children (school urine
group). After 1992, 76.5% were diagnosed by the urine glucose screening. There were 57 cases in the
school urine group who entered the intermittent treatiment group. School urine screening had no effect on
protecting against diabetic complications at the visit to our center. However, comparison with the intermit-
tent group {91 cases) and continuous treatment group showed that the intermittent treatment group had a
significant increase in development and deterioration of diabetic complications. After consideration of the
diabetic duration, intermittent treatment was found to render the diabetic complications severe.

J. Japan Diab. Soc. 43 (2) © 131~137, 2000
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Table 1 Patient profiles

80s 90s
Group
Type 2(n=42) 1{n=104) 2(n=42) 1(n=91)
(a) (b) (c) (d) p
%male(n, %) 18(42.3) 40(38.5) 9(21.5) 34(37.4) ns
onset age (years) 12.7+£14 121£1.6 125+1.6 12.0+1.6 ns
family history of DM (n, %) 25(59.5) 20(19.2) 26(61.9) 11(12.1) <0.0001"
At study (1988 or 1998) in 1988 in 1998
duration (years) 12.1+69 12.0+6.1 129464 12.8%+6.0 ns
follow-up (years) 44127 49+25 4.0+25 44+29 ns
HbA1c(%) 87+23 95421 7.0+17 7615 2
BMI(kg/m?) 22.8+44 21.§i2.1* 22.8+33 22.8+29 <0.05
treatment(n, %) '
diet 8(19.0) 4( 9.5)
OHA 12(18.6) 11(26.2) ns¥
insulin 22(52.4) 104(100) 27(64.3) 91(100)

B(a) vs(b), (c) vs{d) 2(a) vs(b), (c) vs{d) :p<0.005 (a) vs(c), (b) vs(d):p<0.0005 ¥(a) vs{c)
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2. PEEOHEE

80 SELHIZEEIC DWW TR 1988 4EBE D, 90 B2
DOV TS 1998 SFREIC 51T A MIRIE DK % Fig.
LIZ/R L7z, 2 BSERRIS O 80 EfCRIZ BE o BLATIBIAE
DRI 23.8% (10 f), HETEHANEAE DHERE 1L 21.4% (9
Bl chbh, 1 BERFO 80 EX DB H O BIMIEAE
DB 1L 34.6% (36 1), HEGEMEEE QI 16.4%
Q7 BN Th o7z —7, 2BERFED 90 ERXTZ
OB FABIEAE DR 13 9.5% (4 f), IR O
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80s(1988) 90s (1998)
Yo n=104 o, n=42 n=91
1007 100 1 X S
60 60
40 40 r 57.2 62.6
54.8 49.0
20 20
0 0 ;
2 1 type 2 1
proliferative simple [_] no retinopathy
retinopathy retinopathy
Fig. 1 Prevalénce of retinopathy in patients with type 2 and 1 diabetes diagnosed before the age of 15
and visiting in the 1980s(80s group) -and 1990s{(90s group). Results of the 80s group were ob-
tained in 1988 and those of the 90s group in 1998.
80s (1988) 90s (1998)
o, ~ n=42 n =104 %
100.T N5 N 100
80 | 80
60 T 60
90.5 94.2
40 | 40 7i4 76.9
20 T 20 |
0 — 0
2 1 type 2 1
clinical § incipient [] no nephropathy
nephropathy nephropathy

Fig. 2 Prevalence of nephropathy in patients with type 2 and 1 diabetes diagnosed before the age of 15

{other factors the same as in Flg. 1)
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5 154% EFEIWET L T v 72(p<0.005) (Fig.
1).
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80s (1988) 90s (1998)

% n=20 n=22 % n=18 n=24
1007 1007

80+ 80}

601 60}

401 40

20} 15 20} P<0.005

0 0

complication (+) complication (-)

complication (+) complication (-)

continuous treatment [_| intermittent treatment

Fig. 3 Relationship between history of intermittent treatment and diabetic complications in patients
with type 2 diabetes who visited in the 1980s(80s group) and 1990s(90s group).
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