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Foreword

I am very glad that “the 2001 annual report of the Taiwan Society of
perinatology” has completed .It is the latest one of our society’s annual report series.
Previous editions has focused on congenital anomalies, prenatal care, multiple
pregnancy, cesarean section, preterm birth and pregnancy induced hypertension which
had contributions to perinatology in Taiwan. _

This year, the topic is gestationai Diabetes mellitus (GDM) in Taiwan. We have
incorporated data of recent researches, managements from many representative
medical centers and hospitals in Taiwan. The diagnostic criteria, incidence,
. managements, maternal complications ;clS well as perinatal outcomes are thoroughly
discussed in this report.

I hope that this report will help our colleagues for better'managefnent to GDM
patient and offers the government officials of Health Department for health policy
making.

At the beginning of the twenty-first century, I wish our continous efforts will
make Taiwan society .of Perinatology become one of the leaders of perinatology ovef
the world.

Finally, I want to acknowledge our colleagues from many medical centers and
hospitals who gave us their data for this report and special thanks to Dr. Chien-Dai
Chiang ; guidance and Dr. Jerry L.T. Huang who completed this report.

President

Jui-Der Liou

Taiwan Society of perinatology
December 2001






‘Gestational diabetes mellitus in Taiwan

Definition

Gestational diabetes mellitus (GDM) is
defined as any degree of glucose intolerance
with onset or first recognition during
pregnancy. The definition applies whether
insulin or only diet modification is used for

treatment and whether of not the condition
persists after. delivery. It does not exclude
the possibility that unrecognized glucose
intolerance may have antedated or begun
concomitantly with the pregnancy.

Introduction

Diabetes is the most common medical
complications of pregnancy. Patients can be
separated into those who were known to
have diabetes before pregnancy (overt or
pregestational) and those diagnosed during
pregnancy ( gestational). , '

Norbert Freinkel (representing American
Diabetes Association:ADA) and Dr. John
Josimovich (representing American College
of Obstetricians and Gynecologists: ACOG)
convened the first international workshop
conference on GDM in Chicago, gathering
experts from around the world to share the
clinical experience, research and opinions

Classification of diabetes

White et al (1949) developed a system
of classifying pregnant diabetic women to
assess prognosis. This system was based on
the age at onset of the disease, the duration of
the disease, the degree of maternal vascular
complications, and their effect on pregnancy
outcome. This classification system continues
to be used to a reasonable extent even in
modern-day -obstetric practice and was
revised in 1980 to include gestational
diabetes as class A. Although there are many
critics of this classification system, no other

about GDM. This first meeting, held in
October 1979, laid the foundation for the
subsequent conference in 1984 (the second
international workshop conference on GDM),
and November 1990 (the third international

- workshop conference on GDM).The fourth

international workshop conference on GDM
was convened in Chicago on 14 March 1997,
under the sponsorship of the ADA. This
meeting provided a forum for review of new
information concerning GDM in the areas of
diagnosis and prevalence, perinatal and
long-term implications for both mother and
infant, and management strategies.

mellitus during pregnancy

system has been developed that encompasses
all of the features of White’s system. This
classification recommended by the American
College of Obstetricians and Gynecologists in
1986, women with gestational diabetes are
subdivided according to their fasting glucose.
Those with fasting -hyperglycemia (105
mg/dl or more) are placed into class A,.
Magee and co-workers (1993) found that
approximately 5% of women with GDM will
exhibit fasting hyperglycemia (A, : 105
mg/dl or more).



Maternal glucose homeostasis

During normal pregnancy the fasting
blood glucose level decrease, show a fall in

the level of plasma glucose with advancing

pregnancy.

In the non-pregnant normal women the
plasma glucose load levels reach their peak
at 30 minutes after the ingestion of the glucose
load and have returned to the baseline fasting
concentration at approximately 60 minutes.
The same women tested during the third
trimester showed higher peak glucoses that
were slower to reach the peak at 60 minutes
and the fasting levels were only achieved
after about 2 hours.

Insulin levels reach the peak at one
hour after the glucose load when glucose
values are also peaking. Insulin levels then
decline slowly and are still not back to
baseline by the 2-hour point. Normal
pregnant women are insulin resistant and can
be showed to be one-fifth as sensitive to
insulin as in the non-pregnant state. (Mulford
1993) The hormonal changes in pregnancy
with an- increase in hormones that could
antagonize insulin action could clearly play
a role as mediators of insulin resistance.
There are increases in cortisol, progesterone ,
human placental lactogen ( HPL), prolactin
and estradiol.

Human placental lactogen (HPL) is a
protein hormone produced by the placenta
with immunological epitopes and biological
properties similar to growth hormone. There

is inhibition of peripheral glucose uptake

and stimulation of insulin release. The HPL
levels are detected in maternal plasma by
about 6 weeks and then increase linearly
until a peak at the 30 th week .This hormone
is clearly a major mediator of the insulin
resistance of the mother in pregnancy and
has important metabolic effect.

- HPL acts as an antagonist of insulin

action by enhancing insulin resistance in the
mother and increasing lipolysis ‘and
proteolysis, with the net effect of promoting
the transfer of glucose and amino acids to
the fetus.

Lipid metabolism during pregnancy

There is a gradual two- to threefold
increase in triglyceride (TG ) levels, and
reach to peak ( 200-300 mg/dl) at term and
gradually fall * thereafter, approaching
prepregnancy levels 6 weeks postpartum.
The total cholesterol (TC) levels at term
change less dramatically, with only a 50-60
% rise above prepregnancy levels. GDM
patients exhibit the TG and VLDL
abnormalities. (Yang HX et al, 1998)
Lactating women had improved glucose
metabolism as indicated by lower fasting
and 2-hour glucose levels compaired to
nonlactating women. Lactating women also
were found to have higher fasting HDL
cholesterol levels. Nursing had no effect on
total cholesterol, LDL-cholesterol, or
trigllyceride levels. (Kjos SL et al, 1993)

Screening and diagnosis

The risk criteria used by John O'Sullivan
in his 1973 analysis of screening for GDM,
which were based on birth weight > 4 kg or
having had adverse fetal outcomes, had a 44
% prevalence in the studied population.
Selective screening by risk factors, 50 % of
women with GDM would be missed.

A fasting plasma glucose level >126
mg/dl (7.0 mmol/l) or a casual plasma
glucose >200 mg/dl (11.1 mmol/l) meets the
threshold for the diagnosis of diabetes, if
confirmed on a subsequent day, and precludes
the need for any glucose challenge.

In the absence of this degree of hyper-
glycemia, evaluation for GDM in all women
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with average or high-risk characteristics
should undertake the following approach:

Perform an initial screening by
measuring the plasma or serum glucose
concentration 1 h after a 50-g oral glucose
load (glucose challenge test [GCT]) and
perform a diagnostic OGTT if exceeding the
glucose threshold value on the GCT. When a
~ glucose threshold value over 140 mg/dl
identifies approximately 80% of women
with GDM, and the yield is further increased
to 90% by using a cutoff value of over 130
mg/dl. '

There have been two major interna-
tional efforts for standardization of criteria
for the diagnosis of diabetes mellitus in
pregnancy. The WHO Expert Committee
have recommended the use of a 75g glucose
load for the oral glucose tolerance test;
however, the NDDG have recommended the
use of the criteria advocated by O’Sullivan
(100g. glucose load) for the evaluation of
carbohydrate tolerance during pregnancy.

The term gestational impaired glucose
tolerance (G-IGT) was introduced in 1985,
although it was suggested that its association
with high risk during pregnancy might be
valid only in' developing countries where
additional factors like poor nutritional status
and anemia may interact with metabolic
factors. Over the years, supportive evidence
for this concept has been obtained in several
studies. The WHO Study Group in 1994
adopted the terminology of gestational
impaired glucose tolerance (venous plasma
glucose 2 h after 75 g OGTT : over 140
mg/dl, but <199 mg/dl) and recommended
that during pregnancy these mothers should
be treated in the same way as gestational
diabetes.

All patients were instructed to take at
least at least 150 g carbohydrate diet daily
for 3 days before the test. The 3-hour OGTT
should be started in the morning after an
overnight fast for at least 8 hours but no
more than 14 hours. Venous plasma glucose

is measured at fasting and at 1, 2, and 3
hours after a 100-g glucose load. Subjects
should remain seated and should not be
permitted to smoke. ACOG and the Expert
Committee on the Diagnosis and Classifica-
tion of Diabetes Mellitus recommend that
two or more of the National Diabetes Data
Group (NDDG) values be met or exceeded
to make the diagnosis of GDM (Table 4).

In 1978, the American College of
Obstetricians - and Gynecologists recom-
mended the use of the O'Sullivan-Mahan
criteria, and in 1979 the First International
Workshop-Conference on Gestational Diabetes
Mellitus met in Chicago and recommended
the O'Sullivan and Mabhan criteria as adapted
by the NDDG. The American Diabetes
Association  subsequently recommended
these diagnostic criteria in a 1986 position
statement .

Because the work of O'Sullivan and
Mabhan utilized venous whole-blood samples,
and most laboratories subsequently shifted
to plasma or serum samples. In 1979 the
NDDG recommended conversion of the
O'Sullivan criteria by an upward adjustment
of ~15%, and have become the most widely
used in the U.S, forming the basis for
utilization of the 100-g 3-h oral glucose
tolerance test.

O'Sullivan and Mahan had originally
rounded off the thresholds based on two
standard deviations, for ease of memoriza-
tion, to the nearest 5 mg/dl.

In 1982, Carpenter and Coustan noted
that not only had laboratory measurement of
circulating glucose levels switched from
venous whole blood to plasma or serum, but
there had been significant changes in the
technology, as well. O'Sullivan and Mahan
had used the Somogyi-Nelson technique,
which was intended to eliminate collateral
measurement of reducing substances other
than glucose. However, -this approach did
not entirely eliminate the measurement of
nonglucose substances, and on average it
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yielded an overestimate of glucose levels of
about 5 mg/dl. Consequently, Carpenter and
Coustan subtracted 5 mg/dl from O'Sullivan
and Mahan's thresholds and then added 14%
to compensate for the change from whole
blood to plasma. (Table 4)

In a 1990 survey of obstetrician-
gynecologists , >75% reported screening all

pregnant patients for gestational diabetes, and
a subsequent survey in 1995 found that the
O'Sullivan-Mahan criteria were used by an
overwhelming majority of caregivers (97 %).
In 1998 survey of obstetrician-gynecologists
in Taiwan, 91.5% reported screening all
pregnant patients for gestational diabetes.
(Table 3)

Management

Preconception Care of Women with
Diabetes

To prevent excess spontaneous abortions
and congenital malformations in infants of
diabetic mothers, diabetes care and
education must begin before conception.

1. A complete Medical and obstetrical history
is imperative before planning for pregn-
ancy. :

2. The general goal for glycemic manage-
ment in the preconception period and
during the first trimester should be to
obtain the lowest HbA,  level possible
without undue risk of hypoglycemia in the
mother. HbA,, levels up to 1% above
normal are associated with rates of

congenital malformations and spontaneous

abortions that are not greater than rates in
nondiabetic pregnancies.

3. Physical examination
(1) Blood pressure measurement, (2)
Dilated retinal exam by an ophthalmologist,
(3) Cardiovascular exam for evidence of
cardiac or peripheral vascular disease. (4)

Neurological exam, including examination -

for signs of autonomic neuropathy °

4, Set goals for self-monitored glucose:
capillary whole-blood glucose (before
meal) : 70-100 mg/dl

5. If the risk as well as the status of maternal
diabetic complications and any coexisting
medical conditions are acceptable, then
contraception can be discontinued.

OBSTETRIC and PERINATAL
CONSIDERATIONS for GDM

Although uncomplicated GDM has not
been associated with increased = perinatal
mortality, GDM increases the risk of fetal
macrosomia and other neonatal morbidities

including hypoglycemia, hypocalcemia,
polycythemia, and jaundice.
e women with GDM should receive

nutritional counseling, by a registered
dietitian when possible, consistent with
the recommendations by the American
Diabetes Association. Individualization of
medical nutrition therapy must take. into
accout maternal weight, gestational age,
maternal height, physical activity, and
smoking.

e Diet control should include the provision
of adequate calories and nutrients (25-30
Kcal/day) to meet the needs of pregnancy.
To give one guideline, for a 50 kg prepre-
gnant weight women, 32 kcal’kg ideal
body weight in the first trimester ( 30

~kecal/kg+100 kcal), 34 kcal/kg ideal body
weight in the second trimester( 30
kcal/kd+ 200 kcal), 36 kcal/kg ideal body
weight in the third trimester (30 kcal/kd+
300 kcal) may be as a starting point. Often
after diet control for women with GDM,
maternal weight gain may cease for a
period 1-2 weeks. This seems to be
common and harmless in the absence of
small to moderate ketones. If weight gain
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is not resumed after 2 weeks, a thorough
assessment of the diet and urinary ketones
should be done.

Human insulin should be used when
insulin is prescribed, and SMBG should
guide the doses and timing of the insulin
regimen.The ACOG (1994) criteria for
initiating insulin therapy include a fasting
plasma glucose level >105 mg/dl and 2-
hour plasma postprandial levels >120
mg/dl. Daily self-monitoring of blood
glucose (SMBG) appears to be superior to.
intermittent office monitoring of plasma
glucose if treat GDM with insulin.

Insulin therapy may achieve lower rates of
macrosomia if initiated when fasting
blood glucose is >95 mg/dl. However,
prophylactic insulin treatment in patients
whose fasting and postprandial values
remain within the recommended range is
not advised.

Oral hypoglycmic agents (OHA ) are not
recommended during pregnancy.

Women with moderate exercise will lower
maternal glucose concentrations.

Ketones are by-products of the breakdown
of fat . It is recommended for women with
GDM on diet control. Prebreakfast urine
ketone monitoring every day can signal
inadequate -calories, a misunderstanding
of thé meal plan, or a women secretly
restricting food to avoid the addition
insulin.intake. It is an inexpensive tool
that gives objective information on actual
calories and carbohydrate intake. Large
amounts of ketones will be accompanied
by acidosis.

Exercise

The American College of Obstetricans
and Gynecologists published guidelines
for safe exercise during pregnancy and
also gives guidelines foe which women
should not be to exercise. Exercising for
15-20 minutes after a meal help to keep
blood glucose levels within the target
range for women with GDM. Brisk walking,

cycling, and swimming are often done
safely by pregnant women, when well-
hydrated and well-nourished. Hyper-
tensive women, however, should not
exercise, as this may lead to preeclampsia.

® Maternal surveillance should include
blood pressure and urine protein monitoring
to detect hypertensive disorders.

® Assessment for asymmetric fetal growth
by ultrasonography, particularly in early
third trimester, may aid in identifying
fetuses of macrosomia or IUGR.

e GDM, by itself, is not an indication to
perform a cesarean delivery.

The cesarecan section may result from
macrosomia or alterations in obstetric
management due to the knowledge that the
mother has GDM.

Long-term - therapeutic considé_ra-
tions for GDM

Screening for diabetes can be performed
at the 6-week postpartum visit, using the
criteria established by the Expert Committee
on the Diagnosis and Classification of
Diabetes Mellitus (Table 8).

If glucose levels are normal postpartum,
reassessment of glycemia should be under-
taken every year. Women with IFG or IGT in
the postpartum period should be tested at
more frequent intervals. Patients should be
educated regarding lifestyle modifications
that lessen insulin resistance, including
maintenance of normal body weight through
diet control and physical activity.

Patients should be advised to seek
medical attention if they develop symptoms
suggestive of hyperglycemia. Education
should also include the need for family
planning to assure optimal glycemic regulation
from the start of any subsequent pregnancy.

Low-dose oral contraceptives may be
used in women with prior histories of GDM,
as long as no medical contraindications exist.
Breast-feeding should be encouraged in
women with GDM. Offspring of women

— 5 —



with GDM should be followed closely for
the development of obesity or abnormalities
of glucose tolerance.

Kjos and associates (1990) evaluated
246 women with recent GDM between the
fifth and eighth week postpartum with a 2-
hour OGTT and found 48 (19 %) of patients
had an abnormal OGTT in the early
postpartum period; 25 (10 %) had impaired
glucose tolerance (IGT) and 23 (9%) had type
2 diabetes mellitus. Forty-four percent of
women with fasting plasmaglucose (FPG)>
140 mg/dl had type 2 diabetes diagnosed by an
OGTT at their initial postpartum visit. Routine
postpartum 75 gm OGTT testing should be
performed even in patients with diet-
controlled GDM (class A1:FPG < 105 mg/dl),
since 2% prevalence of type 2diabetes mellitus

and an 8% prevalence of IGT in these class
Al women. There are 9 % prevalence of
type 2 diabetes mellitus in patients with FPG
between 105 mg/dl and 139 mg/dl.

Catalano PM et al (1991) found a 22
%(23/103) incidence of abnormal glucose
tolerance in 103 women with GDM in 612
weeks after delivery. The results of Catalano
PM et al support the importance of postpar-
tum oral glucose tolerance testing in women
with GDM.

Huang IT Jerry (1996)- evaluated 43
women with GDM between the seventh
week postpartum and 3 years after delivery
with a 2-hour OGTT and found 11 (25.58%)
of patients had an abnormal OGTT; 8(18.6%)
had impaired glucose tolerance (IGT) and 3
(7%) had type 2 diabetes mellitus.

Perinatal outcome in infants of diabetic mothers

The clinical analysis of 72 diabetic
mothers with 82 infants (IDMs) from 82
pregnancies (class A2: 27; class B:34;
class C-R: 21) in the past 15 years by Lin
CK et al (1989), showed that the perinatal
mortality rate was 6.1%. The observed
morbilities of the 78 lived-born IDMs were:

large for gestational age, 35.9 %; prematureity,

12.8 %: small for gestational age, 12.8 %;
RDS, 17.9%: hypoglycemia, 10.3%; hyperb-
ilirubinemia, 28.2 %; polycythemia, 12.8 %;
hypocalcemia, 5.1 %; hypertrophic cardio-
myopathy, 3.8 %.

Furthermore,15.9 %( 13/82) of these
infants suffered from congenital malforma-

tion, a rate nearly 10 times higher than that-

of the general neonatal population born in
National Taiwan University Hospital. In
comparing sugar control during organogenesis,
the mothers who had malformed infants had
significantly higher fasting plasma glucose
level than the mothers who had normal infants.

The evaluation of dietary intervention
on the blood glucose level of pregnant

women with GDM by Chen CM et al (1999),
found that the blood glucose level decreased
significantly after diet control. Urine sugar
and urine ketone level also decreased. The
mean percentage of body weight relative to
gestational age of neonates in diet-control
group was 68 %. (80% in control group)
Their results emphasize the importance of
the diet control, especially for who older
than 30 year-old and BMI > 24.

In our series of GDM pregnancies in
Taiwan, complications lide macrosomia,
hypoglycemia, hyperbilirunemia, RDS are
all significantly higher than those observed
in control suvjects. (Table 16,17)

Perinatal mortality was not increased,
but GDM women had a high rate of PIH
compared with the background population.
(Table 10,11)

New diaﬁnostic criteria suggested
by the 4™ International Workshop-
Conference on GDM

Risk assessment for GDM should be
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undertaken at the first prenatal visit. Women
with clinical characteristics consistent with a
high risk of GDM (marked obesity, personal
history of GDM, glycosuria, or a strong
family history of diabetes) should undergo
glucose testing as soon as feasible. If they
are found not to have GDM at that initial
screening, they should be retested between
24 and 28 weeks of gestation.

Women of average risk should have
testing undertaken at 24-28 weeks of
gestation. Low-risk status requires no
glucose testing, but this. category is limited
to those women meeting all of the following
characteristics:
® Age <25 years
® Weight normal before pregnancy

® Member of an ethnic group with a low
prevalence of GDM
® No known diabetes
relatives
® No history of abnormal glucose tolerance
® No history of poor obstetric outcome
The new diagnostic criteria by Carpenter
and Coustan was recommened. The incid-
ence of GDM will notably increase if this
new diagnostic criteria extrapolated from the
O’Sullivan and Mahan data by Carpenter
and Coustan are accepted and widely used.
The new diagnostic criteria are suggested in
part because of the thought that intervention
at a lower level of blood glucose will help
prevention the major complication of GDM,
macrosomia of the infant.

in first-degree
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%= B R AR G IR O R S0 LA H4E (4 50 L HEEH 200ml
Kb ) BRAE — NEEIR AR HR A e ¥ o do R G dEAE>140 me/dl B AR HEHRET
Rig— % 47 OGTT - o

£ RBARLERENE SR REE > LAZA 140 mg/dl - 1991 § Dooley i3
B i 1a 2 A 130 mg/dl s vRIR & BF AR B BUB R o LA AR 3744 B RUF b s R 130
mg/dl %74 852 % > 467 22.8% - t—% 4k 75 gm OGTT W > A 130( 3.5%) % # 4 B
%ﬁﬁ%&%°%¢ﬁwz£ﬁﬁmﬁﬁﬁ%noimmmmzmo%ﬁﬁwz
ERRARRRY A2 AEREHREF 3 ARWALTER 4 A3 A LREK
dndE o 4o B A4 E5 M AE 2 AL 140 mg/dl > VT 68 kB 11.5% (15/130)8 S 4R B AR IR B9 TR A
AREPTAIE LA MO EN AR - _

SFoh B I AH 1990 5 B 1992 5 2 5 6154 & B4 A 145 4 BAtiRit/k -
4% 50 gm — N8 OGTT 45 418 2 & 130 mg/dl B> 7130 #» 139mg/dl 2 B> 474 4 (2.8%)
WS B R AE kTR

wANE A3 EA ) B 50 2 % OGTT # ik fd 130 mg/dl R F 234 K46 75 & 100
2 %, OGTT » #BHIR T F 182 BB B A » R & b ROC(receiver operating
characteristics curve) w4 > #bRIFRE ZHRME » MEARAKEHHBIR - 1997 F
PE AR Y-S EH 1257 FlHERIEST SO AR HEAERRER > ERaBEL
130-139 mg/dl 2 W% > T&4&AKREE% RS OGIT -

50 2 %% B 48 5 R 24 =200 mg/dl(11.1mmol/L)#) R4 » B A IR KIRT
BMES ERH)BRRRETLRE TRk EHaBEFEAETHARANERR -
THaBEETE  RTALAREHBHERR -

ok 50 2 %3 &KX 5 (Glucose challenge test: GCT_)?»‘@B% y Lol M w
BEHARIEIT - 1992 £ B ARG RREEIHRFF A BETRFRFEILE
MBS T HEASBRE  FRIALHERBRHRAL  AFIRRFFL
LERREE -

1995 £ AA L BIFAA L HBEF > BB 97 % B R EL® FIRIERERR (K
2)1999 £AELHWERLERFEREE » BRY 9 2%EMF T LB HRER

- 12 —



oA (%3)
& & & A OGTT)

B AR ERRAT ZRER AR B BAMCAMAE 150200 LR E > H 4 8-14
IR R MR 0 KL O IRA B8 75 LK 100 % (A6 HAREAL 400ml K F o S
MERIRE) A 123 SESFRRBRG 0 BE G EHHIBE - RaBREDE
o AR 2 MR EA ) AR R BT AR R AR o A R
Pl Z BB EREMRAHaBEARE Ry RE AR ERRSE LT MR
AR G AR BB ERRZ AT RIFR ZAEY -

HHMA R RBAM O BB AN T ASUARELARE S AG%— - B SHA
100 LH HEIE ANE > 2R FHEM UK > SBATRETERABLAEL - B
EHEFARXEHHBANOTARM > B DR LSHBAFII HARKD
FRA B AR R I HE 100 LKE TS 4 - EANAHH S BREA 100 %424

>

it

L

ERUEEREBABROTEHRESRE XKEHEAKELEH National Diabetes Data
Group(NDDG) #9323 & - (% 4) |
1979 % % B National Diabetes Data Group(NDDG)#)zZ 3 77 & ;%{RJ}EL O’Sullivan #e
Mahan 7 1964 % 7 8 & #9773 1973 % $4500) 0 B o2 100 2 4 K B ko B 308 »
BBy ik o RFNZREL TR o RAEEA 105mg/dl > 1 ) B8 A& 190mg/dl » 2 ] BF
&1@mwb3+ﬁﬁ&mem;miﬁ@%ﬁ%%miﬁﬁiﬁﬁﬁ’M%%%
JE4RME G © O'Sullivan & Mahan #9425 » R 2 ¥ AN AL LB LATER A
WHREZERERHGEH > EBRLLLERXREZA M &3 % L +2SD(standard-deviation) &
E% o 2SD REAEREAS > LAAMATERAEREERZWER Y o T
MBORBAKA 20 ANARARE - FRLRHFAZEEA > B hERTRE
2 ARBBAZPHLA (hematocrit) FHHZE > SRB T FHEARE - AhiBEdyH
2 BE DL EREEMK 1. 1mmole > BP 1.1X18=20 mg/dl » HbAFZFREZEFR
ii%iﬂd%é‘]?‘fiz’%i%gﬁﬁ] Afe H A fE4E - Bk 1982 F Carpenter #v Coustan A E&M T B
BRE R e RAA SRS > B H T EATLIES o ¥ILd Carpenter Fv Coustan % #f
RS R EEEA 9Smydl s 1 A% 180mg/dl> 2 E A 155mg/dl > 3 /N H¥
145 140mg/dl -
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B 5h o 4B TR B S 00 S B KA R F A 140mg/d] > RS Al 2R n B
ERAEERE  EAELTRLREREARER 5B HEAET RGIGT:
(“;estational, Impaired Glucose Tolerance) °

BRES—EHE PR B  HRED oy KB FRFRE AEA 1985
£ R4 A Lk (WHO)Z 2 B 75 2 % OGTT 2R o (2 4 4242140 me/dl
RORE HBE 2 B R A >200 mydl ) R AR F > SR AEREA
% o ) dn REM A 140 mg/dl o RARE HBE 21 iE A 140-199 mg/dl B
B AR E S B R R : GIGT - OGTT w4 — AR ARAEME
R ERB LS EG— A4 0 HAIRY H B E FRRF (one abnormal
glucose tolerance test value) & 4 A 2 8 & GIGT P

1087 £ A K BHKE A > ST —F MT6 100 2 % 0 RAHERIR 1546 & R4F >
REEE 245 & (16% ) @A Ak 245 2 BL T 75 8% OGTT » #AEH 7 £(3%)
B LR IE S 0 % 2 98 £ (45%) 5 W BBATIE T R 246 111 B RFCI%EERE -
WERE DB R Ao B H o MRS AR ML HEAEMTARLERA
Gt b £ RAA-ELHREREE WHO 2 75 2 S BHRE TR RA 100 2 5 OGTT
FAeTHBA N » WTRBY R EFW - 2EAHE -

1987 % 8 AA G AKEFERIE 75 24 OGTT 20 AR AFHE S 4 LTI
#5323 75 2 % OGTT E% LA : 8 : 100 mg/dl > — /M8 : 180 mg/dl> =i
B : 150me/dl - P ELFEE X% 75 2% OGTT XA EiR g « £ 100 mg/dl»
— B : 185 mg/dl 0 =)\B¥ t 150mg/dl o Fe B RSB RERARL (R S5)

R PR o BRAT 2

% Bl IR GudE 2 A ATHR 0 W k4R E] 1985 34 Bl Hadden 3 #84% - $HEZH
L GAAREZ DB RETR  EHARATEL 0.15% £ 23% XM - ik
B ARAAENA 35 RZBWEIRE AR EE R 23% Kb 35 REZBEFMR T-
8% o 1981 4 £ H Lavin £ A » #41% 100 2 %, = i OGTT &3 B AR » FIEiRMEsE
ge 2 Ak & B 1.5% - FlAE3 1985 4 £ B Mcfarland K% A (GDM # 4 %54 1.7%)
RE 1989 £ 2B B EMA XS Coustan K ¥ A(GDM BATESR 2.0%) BERGH
Bk GDM B4 £3w o #iR 1986 F 2 EF AN B SRR 30 RREZPHIA
ARETF @ A 30 R BFRIESOR S0 2 ALK HBFRIERELR WL EITH
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A 40 FA LR BRERBFIR R L RS 354% 0 BRI K ATH B0 ZAERIBAR B
A& 236% e

1986 £ AEEALEEHBRIE 406 {2450k 24-28 ARIF T8 0 HiREE
At A 37% RABRA 1986 F 1 AZ 1990 £ 6 AR > 51# 1,021 2R 5%
A — A ARE T X BT EATREMR G R &T 100 24 3 D ORE HEAEXR
R R M RIEAE 3.7% 0 1992 £ R G KRB HE  EHHHRERZIBITER 3.8%;
LHPHRER IR AR ZEITE 192 $ 6P 2ARBHFAIRE TR
3.1% 1994 404 B At & 2 5 20 B R AE IR A TR B2 B & 236% (R 6) B4t »
1999 4 4 L BA X BHRANE AN 1997 £ 12 A £ 1998 F 11 A M 332 247 > 4
¥ 24-28 FRIFFHR IR S0 RAF ABEFK - HA—IE > BT HERE
418 135mg/dl 89345 > £F 100 2 % 3 DO IRE H1Ea-E R%  SIRIERRA 17
045 5.4 % ERB BB ZHTRGIGDA 1542 > 45 4.5 % H 41 1999 548
WAL 3 ELBERIERBERBE RS 2.03% » $EEH HEAR LT R(GIGT) 4
£%699%(%7)

5 R B2 1B
EiEH |

@R AE ARG R R AT BB AR o

L B S 9745 P o A FHE o

2.3%4% HbA, 1 » B R AE AL RGH o

3. 588t R REE S OB AGHTEHRE - EAAERE - BRAE i
B -

LA R AR R ¢ A5 B 70-100 me/d] (B do 4 )

SRR AEBRE  EHBARRERHRE -

ERRENGE
LRI H

BB BRI AR A E © WA PIS A A 0 B ARSHER
BEGARE  TAKREN  RE2ARERBRERT B EAEFREA - WHO &



AW HBAER RE o R BERAE AR —H R

?%ﬁ%ﬁﬂ@%#%éﬁﬁﬁ’ﬁ@ﬁﬂmﬁﬁﬁﬁﬁﬁﬁ’ﬁaﬁxﬁ%
#F B 25-30 X F - ( American Diabetes Association, 1995 3 ACOG, 1994 )

REBE=(F&H—70)X0.6
% —18 = A #(trimester)$8 2 8 Ao L 100 XF -
" (30kcal/kg+100 keal : 32 keal/kg)

% =48 = A A HE Ak 200 XF o (34 keallkg)

% =18 = A $HE Fho L 300 XF ° (36 keal/kf)

50 BRI FGH BB B 0%  20% + 30% » Bl B H)
W EE o AREHEFREETH 12 AFFHE0> ERAEZREFR - RE-HKT
BAE TR AR —RHBREETLES -

£ 7 E fdEdE R R 7| AT e 3 SR A XA RE BA RN T AR AN
AfR) 4 3R 0 AR AR © U IE IR B LA AP H SR BA R AR ”‘fﬂiéié&f&:-d\ﬂ#
> o dEfE 0 A& B AR R R PERR 0 RT fR R TG RAF e d B i) o
Kk A PE N - BRI E R R BERESHE TRTH  LTRAA
W st b £ R T IRARR |

2.2 4 W & F |

o RAARE S TR LEEHA 105mg/dl 2A L Atk = NS A 120mg/d]
ai»mﬁﬁﬁ%m%&m%%%ﬁﬁwbiaﬁéﬁé%Aaxhww)ﬁ%%ﬁ
e EM TR THRAFS S ER MIBME

EHREENRF ) LASRZAN AN ARMNELE A EAEREF
B 2 AR R My o dB 2 A8 o B AT RA KR § F RAEH] S48 > Hlde : Actrapid HM
%2 Monotard HM - —f kB R FHE 0.6 BapmgE2HERELeT VA% Jfdn
%@ﬁmm@muT?ﬁﬁz¢ﬁm%ﬁQMWMmT%%ﬁ’&ﬁ@mmwmd
Bl — oM G E o BB A E R X A R o

BB ks &R ERERMAALEKY > BRAAEWEES 13 ABEL A
BAEEESE  RELANE  MEERER  REFALER REFATR
BEG 0 RBLEHE - B BARERRESREFE > BT E > FERMS
HRLEESEARE ERN FERTE - AR PR BRER ARERES
ERBRIBREEREEH R LG LIES BRGAREETRRARATIIRAELY



BXOBREFLBAETHFE > ARVTREZFENGBR - ZRMAEH N
Sho BBA ALY EARERREFHAMOBRERRAR  BEFATLRAY RIF
ab o 8k B AR o ZAATEG MRS F RS R Y B R MR R ETARRA -
3.3 %) |

1994 S £ B3 A2 (ACOG) B ELEHET] - mAEH 1520 o
TRAF PAERE AR ZF 0B EH BRRAA - £2EH T XEH Pk~ FHE
Sk o A & aBRAFT MR LR ESHT X 0 BETRERT WA E

R R B

AEABREEZHRBAFERT BETLETERTEEREAAMN (LEFAH
£ (ACOG),1994)- pE 2 FMHatE®E RIZHKE FH(class A, X classB &
B MIERAERK 38 ARKSREMBLERSPRETARETHER » Ry &4
BE o

R AR AL EHEAANERE  ANRGHERARETMERMTHRIME
& o

HEAR B PR IR & PETR B HE -

B 42 RREEEEEREL AR BT 75 £ AURE DBALRR > BHE
ARG S) - AAAK 42 XFHETS gm OGTT % RFAZK—FAELK
& o

58 ARZAM

1. A HERERE F
~ Prev AGT: previous abnormality of glucose tolerance
2.7 R AT
& WHO 28 4% - EoR&
- AT B (Impaired glucose tolerance: IGT)
« #&/kJ% ( Diabetes Mellitus) :

1982 5 O’Sullivan % A ¥ 36 BAEHRIE R 4T 4 16 5F » B3R 47%Z FeEH AR 27%
FRMECLERYIBANRREY - EAAMEAAEY L MHEABARINIE
AR R o



£ B Kajos £AL 1990 £ &4 > AE#% 5 £ 8 BAE —RIFEBRBRER > R 246
SRR R4 B B % K46 75 gm OGTT R AL ¥ 48 2(19%)753:”%{&5.’25 4(10%)
LB BT R 23 £(9%)ErE kA ©

BAERE R RS T M A W EE REE >140 mg/di(B,)H BER
& i 44%; 7 BE o 4B 45 <105 mg/dI(A )R 5 2k 48 B 2% F I 4B A 7 105-139 mg/dI(Ay)
2 BATRRLER 9% |

1991 % £ B Catalano % A% 103 &R ARIF L LAKR 62 BEH#T5gm =
N2 OGTT) B 3.23 4 (22%) A 3 £ 8 o HufP 3R A8 Ak ym 2 35 BT L R 4k A Carpenter
#n Coustan 277 3% I8 95 mg/dl,— /J B 180mg/dl,= ]\ B 155 mg/d], = }~BF 140 mg/dl) -
EbEARGHE A —EBRFREXHHBRAET R AMIARRELRAT
7 JE o W8 18 VA B B B 2 IR A B 0 Ak Fal kSR AR R TR EAMERT

BB E RRFA6) S 145 LIEiRBAIRT 43 LA THEFH - EHLE
BoEm BRABRBEEEL > H 11Q255%)4% 1 kR 3 &%) HHEAPET R
8 % (18.6%) e | - 4

1995 % Kjos K EABRERE » ERE KRR LIFLTHRALFREBR S Fiuitd
B B 2h Ak 69 TEAR - 1992 F Martin KF ALRE - THRARE T ZRESRN RS
@ ERTHR APEREEFHDHIBOUER ERBRABREFLHREL =T
BRI RN XELAARS ESLREARE FIUE .

%450 1995 % Haffner £ AME > e 7 FEBTFERAABRLR ABRARNAL
it R E ERA R EESLRTERERFRARAL - Bt RS FRE
B EENLHRTE  HERNELEEARARARNRME -

AR RS L R RN AR S Ehl ) ARARRMANERERTEEOR
BB R TN o FAA SR AR R IFLEAYH AR L %A A
o EmAABREERE  ARBBEEF B ARBRERRARRS > HALARKILE
W 0 B 5 SR A RAR AT o | |

1998 L F A B e £ & R8T 0 HEREB AR L4 21K 10 3PP 4 B RF
BEBRE GRS FHAARE FRMN - Bl ABREF AR ARARN
HEaBEE  ERUREGBFERRE 2 IMHEFRSEFEGZE > ETRAR
5 BRI A0Sk o PRATLE G FERE AT O R MRS HahiEE
Flemb oA LRERFERBRE -
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1986 % Freinkel ¥ A Y% » EIRB AR BT ZFREABARZIB G ILEF
BIFZ HHAHE 8 X ARKE - RRE XL FRFZHRM  BEBEARZH
BAAGH LERNAER

1995 F4F2h Bre T S B > s AR 159 L3 REAIR P » B 41 £(25.8%) A&
REREE  HRBABRREESLE 12.5% ﬂﬁ%ﬁ%%ﬁ«%ﬁﬁ?ﬁ?ﬁ%ziﬁi °

RIEXBRIEH  BARAANENREL AAXS L HE A5 - TEMAZIRE
BB ARERELZ A &7 1 25 NEAABERIRZ > A AAK S BREABAR
—3t 29 £(70.7%)Fa8 A ¥ ATRA B o PTOARRR] > TRIERBARSIFZHRE X B
Paafe > AT FAA@BARERBINE > TRABERZGE - JERBARFH S
b TSRS 0 LB EE B UG A LR -

PERBEAFATRERGEH LT > 1992 F 2B Gaudier F AME LIEIRE IR
EEE 17% HJeBRBEARZIATE 52% - BRARET I E N ZR oHE1HE
ERE  BHBEERRSHRERFRE -

JE R R
(—)EEI %

CHER AARMBEARABER A T ARG EREE ) AW LBELERA
Gowyitd > AAMRCELABSRK - H4 > RNEE oBEHNCTRES AERR
=% o | |

RIS hBEASEHRECERERLARARL LML ERSRE FhiEs
BRICREHE S FRBATEANLR > REWETREBRET o BRI FIFEIGE L
B R e PRETABREZRLEN By BtoadRALS EhmEMR
LFEARE SHBLBRTFTENE LB RRTEMSARE W -

B4k BRI A LR F AR RBFRDS)EMLREBAE MR REL—

1980 5 Pettitt F A » #7 811 B¢ $ EIF L AHEIRE F M #464T 0 IRAHE RSB > B
Rt 2 D eiEA 120mg/dl T AARRTES 0.5% ;5 figEA 160-200mg/dl
2 AN TES44% HiEIEZS (£9)

1986 4 % BAE AR G SAB AR 2R BEHNALERE (o By
105 mg/dl » 4% fo 38165, 120mg/dl ) » RS SERE T 8 & B T IR £ E FERAT - 234
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AR BN AR MR AR MR CHERREZ - -
(D)BREIBE

1L BRARA
A U 34 R T 4148 1L & & & (glucosylated hemoglobin : HbA, ) B KA
A EwmAaM o 1994 £ Rosenn #7458 1 RE-FH HbA, >8% Ry R L dE KA
120mg% ¥ B 2 ik 0 B0 < 1R A B IR AR AR B IR
A B B R a4 o AMEVRAE AR B AT 6 A AR B
AR B RAERERERABES -
A 5 MBS £ BT RE kiR T iR A R 15%~30
%o MEIHBBSERELEET2HE  RASRERRAT  RE BART
Wi RSB R ESLRASRAEZ - ARAEEZEREF W RaBEANOR
g T B R R K 0 PR AR B B ER R AR ARAETH
B o | |
2.3k %
§&$*@§ﬁ@$%ﬁ’%ﬁﬁﬁlwh%%bﬁ%ﬁém%’%%&ﬂ&%
SO A B A M 0 i — A R TR 4R EAE ALY - B
Bl fade o FRBSBHERTHEY -
3.F % A & R BHFIUGR)
fAE RIS 24 » TUGR $0 Y 46 » B S8 Lo 7Y 3 45 IR T LA AT AR
BT EARE > A2 B B R S A BRI T 8 A RERAE 21% -
4.3 A
B R E A B B AR R B ARAREEEHE
Wi MENBAERE  HBARAAAE  EREBRESRAREATHES
FEHEAGEER > HBEENSTORE URE—FHmIREF -
5.9 &
EKBERINRTERRZ— - WmREPHERE 0B BRLEFL > RRAALK
iﬁ%ﬁﬁ%ﬁ’#%%ﬁﬁ%iﬁﬁ’&i$é&@°%&ﬁ%ﬁ%%%¥é$
ik 50%~70% VA L o '
6. 4E 4R % fn /B
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MR BB R AL E R 35 R AR ESAEBERRERELEAN - &
ARAH B HEEE A H RS R AL T £ F R B IEIRS 0 BE3E
hor EBRBIGIBEAN - BAREF—LAHERS LR BRFRERLTAKRKE

(=) Z B0 PRI & 37 28 B B 8 1 O B

1. %5 %M E% (Congenital anomaly ) |
FAMHAERMER  ARAAZRHBARFARLAANRTHEIRRAE - LRAE
£ AR —HBARBIFRGE 5%-10% -
EAMALEWM RGN THESARRSE LEEZHNRT ABEEEZETIR
o BABRBTRAZTHATREALNBAE P » HABEIERIrH > ERETE

Rs ¥R (& 10) ,
BoRBRRRFRASBARANS & 4%~129% » BRBREFHHAE
FIEIREY T~10 45 o F RS HABA LT (1) ARESER oXaElEZ S5
SEPRBEBRECTE (2) VENEAL BRI R BERBBL - F
BEANISEEY (3) HAsh  RPIRABME > & (4) BRFETL 5
FB(5) MEETFL(6) ABMEARE (7)) BHEY > IEZPLOREHEE
% &4 (sacral agenesis) #1 M % # &% (caudal dysplasia) : caudal regression
syndrome #) % — A& 374 LA & 0y 252 4% -
o RMEH P RARECHEHRRE R TEBNERGTHRZ
WZmi HbAc 7% > BB HELH Eial - BATEFRAH AL
$ BoABRARELERT R aBEHEFEBER EHRE N EALESR
£l RNV ESABRTRE 1.2%~1.4% - ENMEIRBRIFBRHETER
BAMHETRE > LB LBETRA LR IR—E B RT3 A -
3. E% 5 (macrosomia)
ERZHE > RAHAREARID 4000 RAMKER - FIAARLERERH
ARBAEAHEE M2 B2 A8 EBE (large for gestational age » LGA ) -
5 X B AASENRERGRHLTE  AMEIREARERTENLELRLE
B ILpIA 0.7%-474% %8 -
AR Pedersen I LS E EhEEH » TAR_FH  PaBEOEERLENR
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o v o LKL A b 6 Bk § & - C-peptide 54 BAE A0 o LR TRITER A
W F 6B B S A o 84 C-peptide 48 2k A8 B » TG B o MG IR Z 3w
MR AR K 0 BABESEABEX ) FARI TR, FEWRELEN 7
HEAEARE  ERGALEWNOERAEE - SIRFH Erb’s B RAFHR > F
ML Ao S| A R o |

FAMANE kIR B IR R AT AR AL > EREERY
B S o MEAEMRER  REABRERELRSA EREE - ERREFHRMN
S ¥EE 2 EARM 0 1980 # Pettitt FHRETIR 75 AR Hmat g g 2 I aiEL
160~200mg/dl & X # 200mg/dl = 45247 ¥ #4-518E (large for gestational age) 4

A BB 2 N g b 120me/dl dae 2 R 4 45 0 A PPk e AR M R L
FENEREAE - AP EHPHE > FAR AR 32-34 WA AR AER
%E THRERFLERRK- o ABALH AE LB S AL F RE 0 ABARIA
MERFAEBBALFERE  TRARHR :

o ik 0 BALYH ko RIRBR ~ BSR4 T R BAG LR & fm i 3|£H¥z%'§‘ﬁ &%

o ERREBRTERERER  AREER

4 4k f2 3% (hypoglycemia )

B 3 85 Frgh 287 LB IR » Bk B BRI HABLERSE
fJEFIE R B AR B B A A AR s REMARNAERES - REX
Bk 0 75% 898 SR BB R SRR 25 % R AR S RAT AR R AR A K0 iE 0 2R
HYRrAAER - O RROBRIAA S HARGRLERER -

& B R E TR FRE RN B fn AT AR A E e e B B B
Zik AWk AEA2® 90mg/dl VA LEF 2k SR Ik B A e o HUERI RIS
R YIS REE SRS FhE 0 THRERZMBRFE -

5.4k 4245 (hypocalcemia) #i{k 4% (hypomagnesemia )

(e dn 45( £245<7mg/dl BEFLAE S 72 MR BT RUIE A& £5( early
onset of hypocalcemia ) » 7 #1744 1 B B & 1 4 #5 | 2 84 1% 5 A (& 245 (late onset of
hwmmmm%%@w%%&ﬁ@ﬁﬁﬁﬁﬁm%’ﬂ%@%ﬂ&mﬁ’éﬁ@?%
mEZIHAMH -

6. 3 % % % b »F 9% 8 i (TTNB: transient tachypnea of newborn )
A R R B AN RAEEE R ARG YREFREBRORE T
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ARRARBERAGFAELHABENFAL GG ABINHRBS FRRE
AEBR - HBEANE FLTREKDE £ 0RiBSE - KRB AARLE
EIMGE LATFI ARG KREA M

7. op 9B % il i 4% B (RDS:respiratory distress syndrome )

BRBABBERAFERRENRE RAABTER - RESHHETR F
ITRETETHR AN S %@ éiﬂﬁ?ﬁ?ﬁﬁréﬂlﬂﬂlﬂ:f; ( fibroblast-pneumocyte
factor ) MR R F N imBE B EG SRk - G F€ T %‘LB%&%T??T%%&
BF@E R ERBERBRN F (sufactant) 89 & 4 > MEBRIF LD > &
TRBEBEARFRFTAERL ) B TRFEEEHOGBLE ) HETKRFRF AN —
RIESRE S - EBEAREFREBEMNRT > LRALE  MNEAPREFLEMENF
BELE RN G -

8. wHEAEX (cardiomegaly ) $-uf &8 (heart failure)

XKL A 0% BARFRATENBLA CHAERYAE - XH 5-10% 45
RERTENRILACHEBRE > TRETHBE SR YRS TR ERE MK
E kI F (idiopathic hypertrophic subaortic stenosis ) # B -

9. M4 %18 % (hyperbilirubinemia )

WA RIBSE AR B EBRBAXE L o RWHOR > B FHho > 5k
RIFEREEFBG -

IR AIREILA 20 %E AL FBEG > EFRAHERLA 10 %EMEEEE
154218 13mg/dl -

10.4x s ¥k 3& % ( polycythemia )

REBREEhE—F BGREMBILRBIE 0 FIFHEALE X FHTETA
BREMSA BT E EHMaTRERESIA LIRS 0B WK Y HTiE
—$mETERBLIEMRA  BFE -

B AR B RS B o SR R AR M > RO B IR e 0 T F] R
LIRS FRMER e hRBS o

LhRiBS > BEHRBREERAE 5% AL L PRBEG LA Bk
R BEFAEARA R E 20 b~ oPRF I8 B8 SRIRR 0 AEHAEER > WooF
B~ BESyRIAE  WEH A R dE K dS B ERTE 0 AR E R e
GE ARG BAHER Dl BnPBERAMLRBERERABE -



1990 % Marshall 37 % 2.4 & RGMI B > 4ERB AR RLA 30 Yokr dn 3K 18
5 hBHEEERRLIREAE N A hRBERE
ILE , |
BELGLMEEN AERLNEEEERACRAER - BEBRETEME
A AR REERASHATHERLR - HF R —RTA KEWwIE > TR
hRAF o -
RAE T
Erb K& ik (Erb’s palsy ) » & 72845 S SR (2 A Wt B e £ A I BB 8y
EREE SHEE > SFRPER - HRNTE £ 4% F” (waiter hand)> F
BERES FRi RMSeSy o LEREERERT {3555 SHEF o
| zé‘%-ﬁé’: » RFHASMRESBZHR —EBEARHEGRBLERE - XHE
BEROEREIN REXEEE S REMEM -
%%&w\ﬁ\kﬁﬁﬁ@ﬁ’%5%%&%#@%ﬂﬁﬁﬁﬁﬁﬁ’@%ﬁ
oo B $ o | '
13.35% %78 % (neonatal seizure )
Ak wE I RE SRR Y RERARE LRSI RARIERT &
#2 ( subdural hemorrhage ) &ZJ§%E /4 i 2 (intraventricular hemorrhage ) - J& % R
FEEWHAEE S REEBRE - BRIBO B ISR o SERIE AR SR
AR BHAERE  LETHEERBR  BE A ERGFI RGN b -

B P S 0 0 35 30 T 2 92 5 3 ) O 0 Z BT

1991 12 & 749 Hod % A% 1980 5 %] 1989 & » & 39083 FF Sl d 878 124E
R 2 B - A AMBUREE Y o BA BRENA 17.9% KaliF 51%
B EBEMA 16.5%  h&FHhEMNH 55% TRl 3RiB % s 13.3% 0 FREFE
FARERAL 1.5% 1 A5 3% o

AR B 2 3 BRI AT 2 B B AEA 9.7% L F XM 3.1%%
HEHEAET R EREMLA 6.5% LML -

1995 £ T4 B MEmesE  KERFUAZFTA /48 A MAER
Bk A oy 3543 4 3% 0 L 159 4 AIERIEAR o RIAEIRIE AR O E R ER
%k&mﬁﬁ~E%ﬁ’@m%ﬁ%ﬁﬁx%w’%ixﬁ%%m@ﬁ%%@%4%.
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12)

1989 F & KB AHRERFA 5471974 2 1988 F 15 F M AE RER
B ARERA A 2 PR 4 ERRE > T8 EEE - BRBER A2 (FPG:>105
mg/dl) H27 % BH 34 4 CERE2] & - AAMRTESL 6] % ARMHHE
B 159% : AP RAERMSHARS » AZRIHARZ - A—W¥HEXRERARNK
S 5 AR S 1.65% » ALtk R AR A TR B I 2 I S R B K X
B5E 104 o B4 o KfaiE 103 % B EBEWYH 282% » Kb58H 5.1% > boh
KiB £ 45 12.8% » SHEEE 3.8% 0 PA 22 LA LB LR M » L8 E 6
BReo(R13)

1999 5 & JL B A X L 00 £ AN 1997 5 12 A 2 1998 5 11 A M 332 125247
BEAAGAIE M o b2 Fasbt (RAHKTMLET) FHHE 8% Ak
Hatsde B hAEasribFAaNas 80%  @REHER  RF TR aiEE
BB REAK, » SRABF REA TR A o E o BT AR RIEN TR EREAREFL hBERKE
XBFEBRBE o

1996 5 % 1998 F AL KR B IERIEFIRFF T AR A RBERGEE > BR
ERENA 172% & tEed A 13.2% W kiBH WA 28.7%  *FRF GEMEFFE 9.2
% > 4548 NICU #45 15.5% - (& 18) 1998 47 4 B M Z 83138 B4 R4 /R I8 47 AT
A& 37 LB E FOHEE 0 %é%é%%aim%‘ 7.14% > f& B oy H 12.5% » 5B GHH
H 7.14% » 2B F i FEARBEAL 3.57% » 4L NICU 515 1.78% - (£ 17) BAEHRE
HRBE AR ERRSERERE » Kb BREEFEE > TREFEEEFLKYH
Bmg - B HHBAMTIRZERESH 347%  KhatEedf 2.89% LG8
UHBHBARTRZIRFARELLTRESL (£17)-

*** Caudal regression syndrome--—4 3t 3 #74) B Ke 85218 £ (2000/11/19)
A 33y/o Taiwan women, G3P2, 50 gm 1-hr glucose screening test at 29 weeks of
gestation was 376 mg/dl. 75 gm 3-hr OGTT was done at 30 weeks of gestation. Pregestational
Diabetes was diagnosed. She was poor controlled pregestational diabetes under insulin
tretment. A live 2100 gm female baby was born at 34 weeks of gestation due to PROM.
Vertebra sonography showed: vertebra abrupt interruption and sealed, the traceable central

canal, and 1/0 tethered cord in addition to caudal regression.
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Her previous pregnancy was GDM with insulin treatment, a 2595 gm gross normal
female baby was delivered at 32 weeks of gestation. We had learned the importance of

preconception Care of Women with Diabetes and postpartum follow-up from this case.

##% Pregnancy complicated with diabetic ketoacidosis and intrauterine fetal
death---case report of National Taiwan University Hospital (1991)
A 26 ylo patient, G1PO0, presented with severe ketoacidosis and intrauterine fetal death at
36 weeks of gestation without antecedent history or risk factors of type I diabetes mellitus
was reported. Blood plasma was 540 mg/dl, urine ketobody was 4+, arterial blood pH only -
7.177. Under the impression of diabetic ketoacidosis , regular insulin 6u/hour was given with
0.45 % normal saline . To prevent the perinatal fetal and maternal complications, routine

glucose tolerance test in the 24" to 28 th weeks of gestation is recommended.
5 Y 7K 1 B I A 0 PR T 5 & A

R HMEGES  ARWARE R RAR LA LARE (ERENFE
FEER15) REARKSETRRS - PAGKZALRHE  LHROT T -
LEARE : B “OR 50 RPN HBARERAR > pREXEET MBIk

% 24-28 WA —k “OHR 50 B ALF HEKREFKRARE -
2.% A RBE T AR S 2428 M “O R 50 R AR HERERAR
A REE AR -

B2 1998 FRACH SELEMNERSE > EHLDHRJFILRTLER KNS K
MAESGRHEL ATRVHRFAATATERTERZHRIEAE W LE
ABPERNLIRS  ARBEATHLE TR - 64RELEBERPCZTHRS
Fruk o 3Gk 37106 12 345 A3 505 L EWRAR AR T A8 A 20 RF R4S 142(0.2
%) &RMEF VLRBERFAAKRET (Fldo : BMI X 27 F ) BT RR G
fdd o (% 16)

i

2

B3 6 B B RAE A 6 0 HRSMERFRMN LR 24 2 28 AE5 -
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B %R 50 2 %, F Bk — NbE fo 4845 ( 50 gm 1-hr GDM screening ) k7 140( &, 130)
mg/dl B » B&ATH MK 100 (KR 75) DA R HEMHERR (3-hr OGTT ). &
B3 B AR AR AR 9 BT ARE » K 5 MR R & B National Diabetes Data Group (NDDG)
REETZ > PR 100 RAFHBTERR > MAEDH YT & - AHIBRALEE &
#4518 & 105mg/dl > 1 NEE4E A 190mg/dl » 2 NBE B 165mg/dl » 3 /NBE4E A 145mg/dl ;
RRAARBARRNARERBGLERAZR > QS8 AEIRBERIZ - o R E IR o AE A
140mg/dl » FfR %) #4214 2 /[ 0¥ B By 140-199mg/d] B > BT A JEdR A HEAM TR ¢
G-IGT « OGTT W3 ¥ 40T — AR FM » LA A MBI R LM > LER LS B
—& % MAEERY YBAEEEEE (one abnormal glucose tolerance test value ) &4
A2 5% 5% GIGT -

1999 #2EMAL 3 F2@HRERBARELEER 2.03%  HEIRE HHEH T H
TR (GIUGT) #4 %5 699% - ¢ B BHRBABOFELR G EAERE &
aBEREEFRG > TREFLAEEHFLEHBAS - F54 > HABHUTRZERE
154 3.47%  BbiBtiA 289% L& L - UHFHBHRTRIBFARFELLT
i Z - WHO Lk W) HEAMT RF (GIGT ) RARFHEIRAE A IR — 6 H Ao R

(=]

3
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Table 1. Classification of diabetes complicating pregnancy

2-hour
Fasting Postprandial
Class Onset Plasma Glucose Glucose , Therapy
A, Gestational <105 mg/dl <120 mg/dl Diet
A, Gestational >105 mg/dl >120 mg/dl Insulin
| Duration Vascular
Class Age of onset (Years) disease Therapy
B Over20 <10 None Insulin
C 10t019 C 101019 None Insulin
D Beforel0 >20 Benign Insulin
retinopathy
F Any Any . Nephropathy Insulin
R Any Any Proliferative
Retinopathy Insulin
H Any Any ' Heart Insulin
T Any Any Renal Transplation Insulin

Table 2. Summary and consensus of selected recommendations for screéning ,diagnosis, and
management in USA( 1995)

Recommendation Agreement(%)
A 6 AR B PR IR 97
50 gm 1-hr OGTT 95
AR IEIRAB SRR AT T oL B IR 91
24-28 i & i dEYR B R TR 84
# & R T 7 24 AT TR F- 4 GDM 92
3-hr OGTT % B 4 #(105,190,165,145) 77
BAESRER OB ER S BREF 93
AT G E A B ot R 89




Table 3. Consensus of recommendations for screening , diagnosis,and management of
gestational DM in Taiwan (1999)

Recommendation Agreement(%o)
A\ AR IR B kTR 91.5
50 gm 1-hr OGTT _ ' 95
B AR AL YR A SRR AT T o B IR 88
24-28 i 6 AL URAR SR IR 98
A KB F 1 24 AT T R T s GDM 97
3-hr OGTT M7 % #£(105,190,165,145) 95
HAEHE TR BER G SREF 92
ESR S FHE B htE R , 90

%4 % %MA-ERB(OGTT)

8] 95 B 7 Ijlasma glucose level &) F#EME  (mg/dl)
Time of measurement NDDG Carpepter & Cousten WHO
(100g) (100g) (758)
34 105 95 140
1Ny 190 180 .
2. 165 155 200
3 "J\B%? 145 140 L

Table 5. Mean serum glucose level (mg/dl) during OGTT in pregnancy women

mimeyrg | FHAEHEHHEME  (mean plasma glucose : mg/di+2 SD)
Timing of B A REBR  EMEBR LTHRHBER TEAH
measurement (75g)  (100g) (100g) (75g) (75g)
= 100 95 100 100 100
1.NBF 180 195 200 200 185
2 NE 150 180 180- 180 150
CIN: _ 155 150 135 120
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Table 6. GDM screening in Taiwan

Author No. of 50 gm OGTT Criteria for 3hr GDM G-1GT
(threshold) OGTT

Hon 1990 873 WHO 0.6 % 42%

TMYMH' ‘

Wu 1992 632 NDDG 3.8% 3.0%

NCKUH? ‘ (130)*

Hsieh 1992 2561 NDDG 31% _

VGH,& ¥ ° ' (140)

Huang 1994 6154 NDDG 2.36 % 4.30%

TMWCH* (130)

Chen et al 1999 332 NDDG 4.5 % 5.4%

T™U® (135)

1EFHAER 28K 3&6FRE 4XTHHER S EREERE
a: 50 gm JEHRABARFR 6 ARAA

Table 7. Gestational Diabetes Mellitus in TaiWan (1996-1998)

GDM G-IGT
R 3 127/6302=2.02% 310/6302=4.92%
& iF o Bk 357/11263=2.66% 1041/11263=9.24%
EhKEER 327/12164=2.69% *
E5E% 07/1244=2.17% 63/1244=5.06%
=4 09/2829=1.03 % *
AL P RER 03/463=4.97 % *
ho kEBR 174/18772=0.93 % *
BHiEEX 56/2158=2.59% 51/2158=2.36 %
TOTAL 1120/55195=2.03% 1465/20967=6.99%




Table 8. Diagnostic Criteria for Diabetes Mellitus and IGT

Diagnosis Fasting glucose Casual glucose 75-g 2-hour OGTT
(mg/dl) (mg/dl) (mg/dl)

IGT* >110 and <126mg/dl (=) >140 and <200

Type2 >126 >200 with >200

Diabetes Symptoms]

PreAGT** <110 (=) (=)

Adapted from the Expert Committee on the Diagnosis and Classification of Diabetes Mellitus.
Diabetes Care 20:1183-97, 1997.

**  PreAGT : Previous Abnormal Glucose Tolerance
XIGT : Impaired Glucose Tolerance

59, BAF A BN 0 B4R

E4 BiFAEE FEHRTE
(mg/dl) (%)
Karlsson <100 3.8
(1972) 100-150 15
>150 22.8
Pettitt et al pc 2 hour <120 05
(1980) 160-200 4.45

Table 10. Maternal Complications (CGMH, 1996~1998)

GDM General population

PIH 16.1% (28/174) 2.23% ( 641/28711)
Stillbirth 23% (4/ 174) 1.48% (424/28711)
IUGR 1.15% ( 2/174) 0.77% ( 220/28711)
Pre-term delivery 2.18% (38/174) 11.1% (3189/28711)

- 31 —




Table 11.

Maternal complications

((VGH, Taipei ( &3t Z R R B ) s 1996~1998))

G-IGT310

GDM 127

General population

PIH 8.1% (25/310)

19.7% (25/127)

4.71% (297/6302)

Stillbirth 0.32% (1/310)

0.79% ( 1/127)

1.36% (23/6302)

TUGR 4.2% (13/310)

1.79% (13/127)

2.84% (179/6302)

Pre-term delivery 10% (31/310)

24.4% (31/127)

6.30% (397/6302)

212 BARBFRRGE

E

BEE *

BB BALEARRE

A Az

HRE -~ ARIER LM TR ESAR
9

S RIS A

Rx P 3B R B 4

oA

BHELE

FRE

) R

252

*x T ERBILEBZER
O 2EBEFIEBEEE(1995)
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% 13.

367 4 4 B PR URAR SRR Ao 3 A SO E S AT

Modified from Ding F (1995)

*P<0.05 ( Chi Square test), ** p < 0.05 ( Fisher’s exact test)

%) JEYRAE SR TR R
MEEH (Aak) n=109 (100%)|n=216 (100%)
b XM BE - 13 (8.18) * 7 (3.24)
eEAMTESAEEET (KRB M TEBETERE) | 1(063) 1 (0.46)
E R 16 (10.10) * | 9(4.17)
SFAir 7 (4.40) * 1(0.46)
PEIES 0 (0.00) 1(0.46)
#1285 1(0.63) 0 (0.00)
1§ o B 1(0.63) 0 (0.00)
B ERE 6 (3.78) 9 (4.17)
HAERES 1(0.63) 0 (0.00)
J& 18 BN AR 4(2.52) 3(1.39)
1k dn B ~ 1k g5 ~ 1k fnkk 7(440) * 1(046)
A 5(3.14) 8 (3.70)
BEHeE 3(1.89) 4(1.85)
R FAERHE (S HERYKTRIBIR ) 4(2.52) 4(1.85)
{rf3RiB % 5 1(0.63) 0 (0.00)
VA b AL — B IE 36 (22.64) 39 (18.06)
Modified from Ding F (1995 )
P<0.05
& 14, JERAE IR VR AR IR 05 P AR 37 A LB E BB B R IR
4 %) YR SR IR Ao AR IR 4
CF 4 B 1%,1995) | (F X BI%,1989)
BMEH (Aaik) n=159 (100) n=78 (100)
& RS BIR 13 (8.18) 12 (15.4)
ERETEFECEECRE NS ETETER) 1(0.63) 1(1.28)
E#E . 16 (10.10) 28 (359) *
BEBEINT 7 (4.40) ** -
G 0 (0.00) 2 (2.60)
S o JE 6 (3.78) 22 (28.20) *
1& Apgar 3t % 1 (0.63) 5 (6.40) **
thofr ¥ > k245 ~ K fbk 7 (4.40) 12 (15.40) *
FiA 5(3.14) 10 (12.80) *
EiBE 3(1.89) 10 (12.80) **
R FAEREFHEIHARYFTRIAR) 4(2.52) 14 (17.90) **
hRiB SR 1(0.63) 10 (12.80) **
REAE—BRE 36 (22.64) 56 (71.80) *




% 15. iR GIR BRI

SR R B R A B oo 5 o 4B BT ARG R

SARE (ZVHE4TFH—4A) BHAE —REREH TR 50 RNHLE
* 0 BR AE B HEARGERAR  EHRET > NAE
*— S BRA BRI JEHR F 24-28 BB BRI KR °

o & f Al pErERR A IR R '

A MY A ERE

* B A A AR

LA FLAEWR B 24-28 FBFRATHAR

R o & RAA RILAIRE

KAEKR® (AL2HS6R)

o S E A 25 K

e BMEARMEE (PR TEREFHFEA £
BEAER > REAHE - KFFEHELIBRA
BRAERS)

s — S RBNEAIA

SR E T

o BA R IEA Y TR L

s BRAERY BYME

TEZRGR

Table 16. Incidence of gestational diabetes by maternal age in Taiwan (1996-1998)

Age  GDM*
<20 1002 %)
21-24 27(5.4%)
25-29 99(19.6%)
30-34 244(48.3%)
> 35 134(26.5%)
Total 505(100%)

* Incidence of GDM in 5 medical centers : 1.36 % ( 505/37106)
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Table 17. Neonatal morbidity (TMWCH, 1998)

GDM GIGT General population
Macrosomia 7.14%(4/56) 3.47%(6/173) 2.01%(73/3627)
Hypoglycemia 12.5%(7/56) 2.89%(5/173) 0.25%(9/3627)
Hyperbilirubinemia 7.14%(4/56) 8.67%(15/173) 7.86%(285/3627)
Polycythemia 0 . 0 ' 0o
RDS 3.57%(2/56) 0.58%(1/173) 0.52%(19/3627)
NICU admissions 1.78%(1/56) 2.89%(5/173) 2.73%(99/3627)
Table 18. Neonatal Morbidity (CGMH, 1996~1998)
CGM(174) General population
Macrosomia 17.2% (30/174) 3.37% (968/28711)
Hypoglycemia 13.2% (23/174) 0.14% (41/28711)
Hyperbilirubinemia | 28.7% (50/174) 8.51% (2444/28711)
RDS 9.2% (16/174) 3.28% (924/28711)
NICU admissions 15.5% (27/174) 0.70% (200/28711)
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