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exclusions left 14,266 births for analysis. All mothers lived
within 50 km of the hospital.

Exposure Data

We used the mothers’ residential proximity to major
roads, defined by the amount of traffic, as an index for air
pollution exposure. First, we identified the geocode (latitude
and longitude coordinates) at the residential address at the
time of delivery. Among 14,266 births, 13,987 births could be
geocoded at the exact address level, whereas 279 births could
be geocoded at a census enumeration district (this gave more
detail than the Japanese 7-digit zip code). We dichotomized
our exposure indicator at 200 m (=200 m; >200 m) based on
previous epidemiologic studies?’*® and studies showing ex-
ponential decay in exposure with increasing distance from
major roads.?*°

Among the 14,266 births, there were 265 mothers who
were known to have returned to their parents’ home during
pregnancy to give birth. We considered these 265 mothers, as
well as the 279 mothers with less detailed address informa-
tion, in the sensitivity analyses.

We defined major roads as those having more than
50,000 vehicles on a weekday.”>*!*? First, we obtained
road-type and traffic-volume data for Shizuoka from the 2005
Road Traffic Census conducted by the Road Bureau of the
Ministry of Land, Infrastructure, Transport and Tourism. The
traffic-volume data were recorded for 1 day during the period
from September to November in 2005. We excluded 253
local roads and selected 92 roads with 555 locations to
measure traffic volume. We averaged traffic volumes from
count locations on each road, applying the average value to
the entire length of the road. The correlation between the
average traffic volume on each road and the original traffic-
volume information measured at 555 locations was 0.85. The
roads defined as “major” in this study corresponded almost
exactly with the existing expressways or primary national
highways.

Data on nitrogen dioxide were available from the en-
vironmental database managed by the National Institute for
Environmental Studies in Japan. The correlation between
distance from major roads and concentration of nitrogen
dioxide, averaged over the period from 1997 to 2007 at 67
regulatory monitoring stations in Shizuoka prefecture, was
—0.43. All geographic variables were collected by the Geo-
graphic Information System (GIS) software ArcGIS (ESRI
Japan Inc, version 9.3).

Outcome Data

We divided preterm births by gestational age: less than 37
weeks, less than 32 weeks (severe prematurity), and less than 28
weeks (extreme prematurity). We also divided preterm births
less than 37 weeks by specific clinical manifestations: PPROM,
pregnancy hypertension, and other clinical manifestations. Ges-
tational ages were based on the last menstrual period, and mostly
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confirmed or corrected by ultrasound measurements at about 10
weeks of gestational age. The clinical manifestations before
preterm delivery were diagnosed by trained obstetricians in the
hospital. PPROM was defined as membrane rupture before the
onset of labor. Pregnancy hypertension was defined as hyper-
tension after 20 weeks of gestational age with or without pro-
teinuria. All other preterm births were designated as “other
clinical manifestations.”

Other Covariate Data

We retrieved information about potential confounding
factors from the perinatal database. This information was
obtained from mothers by trained obstetricians or midwives
at the time of the prenatal examination when the expected due
date was confirmed (at about 10 weeks of gestational age),
and added or corrected at admission or delivery.

We also included area-based socioeconomic status
(SES) variables in the study: the proportion of white collar
workers >15 years of age and the proportion of unemployed
individuals in households in the corresponding census region
where mothers lived. These data were obtained from the 2000
national census. We defined the following occupations as
white-collar work: professional or technical workers, mana-
gerial workers, and clerical workers. The study area had 1872
census regions and the median and mean areas of the census
regions were 0.4 and 1.3 square kilometers (standard devia-
tion, 3.6), respectively. Approval for this study was obtained
from the Institutional Review Board of Seirei Hamamatsu
General Hospital.

Data Analyses

We calculated the proportion of preterm births accord-
ing to characteristics of subjects. We next estimated the
multivariate adjusted odds ratios (ORs) for preterm births,
classified by gestational age or specific clinical manifesta-
tions, according to major roads, using the logistic regression
model.*> When we estimated the adjusted ORs for preterm
births classified by gestational age, we treated all other births
as noncases. For example, when we assessed the risk of
preterm birth before 28 weeks, we used all births at >28
weeks as noncases. When estimating the adjusted ORs for
preterm births with specific clinical manifestations, we used
full-term births as noncases.

We first adjusted for maternal age, maternal occupation
(housewives; part-time workers; self-employed workers; em-
ployees; professional workers), maternal smoking (never
smoked; ex-smoker including mothers who quit smoking
during pregnancy; smoker), paternal smoking (smoker; non-
smoker), and the proportion of white-collar workers as mea-
sured by the area-based SES mandatory. We further adjusted
for maternal alcohol consumption (drinker; nondrinker) and
maternal body mass index (BMI) and examined whether
point estimates changed. BMI was defined as the mothers’
body weight before pregnancy (kg) divided by her height
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squared (m?). Maternal age, maternal BMI, and the propor-
tion of white-collar workers were treated as continuous vari-
ables. Maternal age was entered as a linear and quadratic term
into the models because a U-shaped association was expected
between maternal age and preterm births. These potential
confounding factors were chosen a priori, based on previous
studies.’*'° Our results did not change when we further
adjusted for maternal alcohol consumption and maternal
BMI, and we therefore present results from the more parsi-
monious model.

Traffic exposure at home is likely to be stronger among
those who spend more time at home. We, therefore, com-
pared effect estimates between housewives and those who
worked outside the home (part-time workers; self-employed
workers; employees; professional workers).

In sensitivity analyses, we repeated the analysis using
paternal occupation (unemployment; part-time workers; self-
employed workers; employees; professional workers) as an
individual SES variable instead of maternal occupation. We
also repeated the analysis using the proportion of unemploy-
ment in households as an area-based SES variable instead of
the proportion of white-collar workers. Finally, to reduce
possible exposure misclassification, we conducted the same
analysis excluding births for which the mothers’ residential
information was based only on the census enumeration dis-
trict (n = 279), as described previously. We also excluded
265 mothers who returned to their parents’ home during
pregnancy to give birth. All confidence intervals (CIs) were
estimated at the 95% level. PASW software (SPSS Japan Inc,
version 18.0J) was used for the analysis.

RESULTS

The baseline characteristics of mothers, fathers, and
newborns (n = 14,266) for full-term births and preterm births
are shown in Table 1. The mean maternal age was 30.2,
similar to the national mean of 29.3 in 1997 and 30.7 in
2007.* Two percent of mothers were less than 20 years of
age. The mean birth weight of all births was 2886 g, lower
than the national mean birth weight of 3000 g in 2007.* The
overall proportion of preterm births was 10.7%, higher than
the proportion of preterm births in Japan as a whole (5.8% in
2007).* The proportion of preterm births over four 3-year
calendar periods from 1997 to 2008 was 9.1%, 10.7%, 11.5%,
and 11.2%, respectively. Although mean maternal age did not
differ between full-term births and preterm births, younger
and older mothers had a higher risk of a preterm birth.
Maternal smokers experienced higher risk of preterm birth, as
expected. Furthermore, preterm births were less common
among professional workers.

Table 2 shows the number and the adjusted ORs of
preterm births classified by gestational age. We found posi-
tive associations between proximity to major roads and pre-
term births for each of the gestational age categories. Specif-
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TABLE 1. Descriptive Characteristics of Mothers, Fathers,
and Newborns
Full-term Preterm
Births® Births®
(m = 12,749) (@ = 1517)
Maternal variables
Age (years); mean (SD) 302 4.7) 30.3 (5.0)
Age (years); number (row %)
<20 204 (86) 34 (14)
20-29 6138 (90) 707 (10)
30-34 4471 (90) 514 (10)
35-39 1718 (89) 218 (11)
=40 216 (83) 44 (17)
Body mass index® before pregnancy; 20.7 (3.0) 209 (34)
mean (SD)
Occupation; number (row %)
Professional workers 1125 91) 106 (9)
Employees 3187 (89) 378 (11)
Self-employed workers 150 (90) 17 (10)
Part-time workers 456 (87) 66 (13)
Housewives 7435 (90) 870 (10)
Not reported 396 (83) 80 (17)
Smoking; number (row %)
Never smoked 11,951 (90) 1376 (10)
Exsmoker® 247 (88) 35(12)
Current smoker (during pregnancy) 394 (83) 80 (17)
Not reported 157 (86) 26 (14)
Alcohol; number (row %)
Nondrinker 11,977 (89) 1420 (11)
Drinker 621 (89) 73 (11)
Not reported 151 (86) 24 (14)
Paternal variables
Occupation; number (row %)
Professional workers 579 (93) 44 (7)
Employees 10,886 (89) 1283 (11)
Self-employed workers 797 (89) 101 (11)
Part-time workers 19 (70) 8 (30)
Unemployment 91 (90) 10 (10)
Not reported 377 (84) 71 (16)
Smoking; number. (row %)
Never smoked 6452 (90) 734 (10)
Ex- or current-smoker 5722 (89) 674 (11)
Not reported 575 (84) 109 (16)
Newborn variables
Gestational age (days); mean (SD) 2759 (8.1) 234.3 (25.0)
Weight (g); mean (SD) 2998.3 (380.8) 1940.1 (683.0)
Sex; number (row %)
Boys 6511 (88) 857 (12)
Girls 6197 (90) 657 (10)
Not reported 41 (93) 3(7)
Area-based variables
Proportion of white collar workers; 0.32 (0.07) 0.31 (0.07)
mean (SD)
Proportion of unemployment in 0.14 (0.06) 0.13 (0.06)

household; mean (SD)

The newborns are liveborn single births from January 1997 to December 2008 in a
perinatal hospital in Hamamatsu, Japan (n = 14,266).

*Full-term births are defined as at least 37 weeks’ gestational age. Preterm births are
up to and including 36 weeks.

*Body mass index was calculated as body weight (kg) divided by height squared (m?).

“Exsmoker includes mothers who quit smoking during pregnancy.
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TABLE 2.  Association® Between Proximity to Major Roads and Preterm Births of Less Than 37, Less Than 32, and Less Than
28 Weeks
Preterm Births

<37 Weeks <32 Weeks <28 Weeks
Distance From No. Full-term
Major Roads No. Births Births No. (%) OR(95% CI) No.(%) OR(95% CI)  Ne. (%) OR (95% CI)
>200 m® 13,450 12,054 1396 (10.4) 1.0 365 (2.7) 1.0 145 (1.1) 1.0
=200 m 816 695 121 (14.8) 1.5(1.2-1.8) 37 (4.5) 1.6 (1.1-2.4) 14 (1.7) 1.8(1.0-3.2)

20dds ratios were adjusted for age, square of age, maternal occupation, maternal smoking, paternal smoking, and the proportion of white collar workers in the corresponding
census. Additional adjustment for maternal alcohol consumption and maternal body mass index did not change estimates. When we estimated the adjusted ORs for preterm births

separated by gestational age, we treated all of the other births as noncases.
"Reference category.

TABLE 3.
Among Preterm Births of Less Than 37 Weeks

Association® Between the Proximity to Major Roads and Preterm Births With Specific Clinical Manifestations

Preterm Births

‘With Pregnancy

With PPROM Hypertension Other®
Distance From No. Full-term
Major Roads No. Births Births No. (%) OR (95% CI) No. (%) OR (95% CI) No. (%) OR (95% CI)
>200 m® 13,450 12,054 324 (2.4) 1.0 171 (1.3) 1.0 907 (6.7) 1.0
=200 m 816 695 40 (4.9) 1.9 (1.3-2.8) 19(2.3) 2.0 (1.2-3.3) 63 (7.7) 1.2 (0.9-1.6)

2Qdds ratios were adjusted for age, square of age, maternal occupation, maternal smoking, maternal alcohol consumption, maternal body mass index, paternal smoking, and the
proportion of white collar workers in the corresponding census. Additional adjustment for maternal alcohol consumption and maternal body mass index did not change estimates.
When we estimated the adjusted ORs for preterm births with specific clinical manifestations, we treated full-term births as noncases.

bOther preterm births are defined by excluding preterm births with PPROM and pregnancy hypertension from the total preterm births of less than 37 week.

°Reference category.
PPROM indicates preterm premature rupture of the membranes.

ically, living within 200 m increased the risk of preterm births
of less than 37 weeks by 1.5 times (95% CI = 1.2-1.8),
preterm births of less than 32 weeks by 1.6 times (1.1-2.4),
and preterm births of less than 28 weeks by 1.8 times
(1.0-3.2).

We found positive associations between proximity to
major roads within 200 m and preterm births with PPROM
1.9 (1.3-2.8) or with pregnancy hypertension 2.0 (1.2-3.3)
(Table 3). The risk of preterm births from all other conditions
was only slightly elevated. Among the preterm births with
specific clinical manifestations, 7 preterm births had both
PPROM and pregnancy hypertension.

When we stratified subjects by maternal occupation
(housewives vs. outside workers), there were fewer than 10
exposed cases in each stratum, except for preterm births
before 37 weeks and preterm births with PPROM and other
conditions. We found consistently higher ORs among house-
wives; for preterm births before 37 weeks the ORs were 1.6
(1.2-2.1) for housewives and 1.3 (0.9-1.8) for outside work-
ers; for preterm births with PPROM, 2.0 (1.2-3.2) for house-
wives and 1.9 (1.0-3.5) for outside workers; and for preterm
births with other conditions, 1.5 (1.1-2.1) for housewives and
0.8 (0.5-1.4) for outside workers.

In sensitivity analyses, the effect estimates did not
change substantially. When we considered paternal occupa-
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tion as the individual-level SES variable, the ORs for preterm
births of less than 37, 32, and 28 weeks were 1.5 (1.2-1.9),
1.7 (1.2-2.4), and 1.7 (1.0-3.1), respectively. In addition,
when we adopted the proportion of unemployment in house-
holds as the area-based SES, these ORs were 1.4 (1.1-1.8),
1.6 (1.1-2.3), and 1.7 (1.0-3.1), respectively. Furthermore,
the ORs did not change after excluding 279 births with
residential information only at the census level. Effect esti-
mates did not change after excluding 265 mothers who
returned to their parents’ home to give birth.

DISCUSSION

We evaluated associations between proximity to major
roads (as an index for air pollution) and preterm births,
classified by gestational age or specific clinical manifesta-
tions. Proximity to major roads was associated with higher
risks of preterm births at any gestational age. Proximity to
major roads was also associated with increased risk of pre-
term births with PPROM and pregnancy hypertension.

Consistent with other recent studies,> " our findings
suggest that air pollution exposure increases the risk of
preterm birth. Furthermore, our study adds to the preliminary
findings of Brauer et al'* and of Wu et al'® in showing
associations of air pollution with risk of preterm birth before
30 weeks. Because the medical outcome and public-health
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burden of preterm births are much higher with extreme and
near-term preterm births, it is important to pursue further the
possible effects of air pollution on very early preterm birth.

Potential mechanisms by which air pollution might
increase preterm births include inflammation, endothelial
dysfunction (hypertension), endocrine disruption, and ge-
netic changes in germ cells.” A recent study by Wu et al'®
suggested a positive association between exposure to air
pollution and development of preeclampsia during preg-
nancy, which is characterized by elevated blood pressure,
edema, and proteinuria. Our findings provide further evi-
dence to support this mechanism, demonstrating that air
pollution could increase preterm births through the mech-
anism of inflammation (PPROM)>* or endothelial dysfunc-
tion (pregnancy hypertension). Indeed, some components
of air pollutants that affect reproductive outcomes are
considered to be similar to those that result from maternal
smoking.®'® Smoking is known to increase PPROM and
pregnancy hypertension.>”

Most previous air pollution studies used register-based
participants. Our study participants were pairs of mothers and
newborns who attended one general hospital with a perinatal
center, which provided more detailed clinical information. In
contrast to previous studies that used birth certificates,!>~1%18
we were able to collect maternal behavior and physical
attribute variables as well, such as active and passive smok-
ing behavior, alcohol consumption, and BMI. Our study
demonstrated positive associations even after adjusting for
these variables. Furthermore, clinical diagnoses regarding
maternal complications could be validated and standardized
because of a single hospital-based sampling method.

Not all babies in the western part of Shizuoka are born
in this particular hospital; however, the hospital is the only
perinatal center in the area and accepts high-risk deliveries.
As a consequence, the mean birth weight of our study
group was less than the national mean birth weight, and the
proportion of preterm births was higher than that reported
nationally, as expected. This hospital-based sampling
method might introduce selection bias. However, the pro-
portion of preterm births delivered in this hospital was
higher mainly among mothers residing far from the hos-
pital. The proportion of preterm births was 7.4% among
mothers residing close to the hospital (lowest 10th percen-
tile of the distance from the hospital) and 23.4% among
mothers residing far from the hospital (highest 10th per-
centile of the distance). The hospital is located relatively
close to major roads (Figure), hence, this type of selection
bias, if it exists, would underestimate the results.

We used the mothers’ proximity to major roads as an
index for air pollution exposure. Air-monitoring stations are
sited for policy and regulatory purposes, and may not be
ideally placed for epidemiologic studies.® Furthermore, the
air-monitoring stations are limited in spatial resolution. In
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contrast, the approach we adopted is limited in temporal
resolution. Traffic information in this study was obtained
from the Road Traffic Census conducted in 2005, and the
traffic volume data were recorded for only 1 day, during the
period from September to November 2005. Thus, our expo-
sure indicator could not reflect year-to-year or seasonal vari-
ations in traffic exposure. Because major roads did not
change, the traffic volume would not have varied substan-
tially in the year-to-year comparison. The average change
(increase) in traffic volume over a 24-hour period from 1999
to 2005 was only 117 for the whole of Shizuoka prefecture.>¢
However, our exposure indicator did not provide any indica-
tion of seasonal variation. Recently, seasonal factors have
been discussed as potential confounding factors or effect-
measure modifiers in the association between air pollution
and reproductive outcomes.” Thus, future studies should
incorporate seasonal variations in air pollution using more
sophisticated models, such as a temporally adjusted land use
regression model."

Exposure misclassification can occur due to a mothers’
mobility during pregnancy, as determined by analysis of
maternal residential information at delivery. We reduced the
possibility of movement by restricting our study subjects to
those who lived in the western part of Shizuoka prefecture. In
addition, we had information about 265 mothers who were
known to have returned to their parents’ home during preg-
nancy to give birth; in a sensitivity analysis that excluded
these subjects, results were unchanged. To reduce exposure
misclassification during daytime, we divided participants ac-
cording to whether they were housewives or outside workers
and repeated the analyses. The point estimates in housewives
were consistently higher than those in outside workers, as
expected, if the influence of traffic exposure at home was
stronger among those who spent more time at home during
their pregnancy. Although we could not obtain other infor-
mation about maternal mobility, this type of exposure mis-
classification would not explain our findings.

In conclusion, exposure to traffic-related air pollution
was associated with an increased risk of preterm birth, per-
haps even more strongly for preterm births before 30 weeks.
The mechanism responsible for this association may work
through PPROM and pregnancy hypertension.
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%, FRENLLERICBIT S PIE QRS i
MY EE, FOREEBEERE2S %%ﬁéoﬁ@%
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BME— K&

M E— FETIE, HEFREIZBNT, LEL

LDEOWMF#BAMEBEICH—YNVEREL, |
FOUE % R RERT 5. ZOK, 2KDH—
VIVHRRRELER T & BB T, BEMELIC
HENTRTH S, oI, KBRS &AL
ErEANEBIZI—YVEREL, KBRFO
e LEONHELTE LR HEND 5,
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CEA _ERERR— LT ABIREIR TR
IRIRZEE T, SVCHEZEHL, £NIC Ao RFE
ANBEIICTDDOHIRA Y hTHD,

Ar735%

ER#IR (SVC) & EfTKBIR (AA) D
BrElERIC L ), BECERM2HEL, BEAR
BROBWEIT) HETHAY (R1). M E—
PN, LB ELDEOIMHERZ L 0 IEE
ICHIMC & 57-0, IRIBEROEBEEOERIC
BLTHHTH S,

SVC & AADBET A4 T, MILEIZE /-
WHENH T Y TR) 2 — 2B EREL,
T I oD L B P & R MRSk 5, SVC B
D, bTPLRBEFEMFIKE L L A% LEIR
(A) (LNERLEOPHEETS), EAT KR I
PIRE B & A LEGHRE (V) (OEM L
DQRSFETH) LLT, HIT s,

DAV EFEZ LEREO PR BBICHY
5b0L LT, RERBHZIT) .

Kl Tissue Doppler (f%& F75) &

HERBINZFTIETE, LHOHX %
NS5 2 &Ik, DEE LSO
D, LOEMLBHFTEEE Y, SHOEE
SRS hBY,

LB, MBABEROSHRICIE, LRELE
B, 30 ME, BEKEOFEZERET S,
¥ 72, BRIROHE = ¥ — COFMAE 7 5
# 1%, biophysical profile score (BPS)¥, &
72, BBAEIRIC L 2 0ALBEOH % FF0

MBIOEREFD S 5 N
37HIL BN E (BEEI0%) . |
FEARIBFET 14, 4

BRIBKE1IGICEVT S
OBISERRDENE R T /=0
(B%HES2%)

B BRBREREIRARICBT 37—
WE (PR 19 %)

9 5% 7-®1Z Cardiovascular profile score &
HET, BRD well-being DEFM %179 . #3
DBEIAY Y VD EHTH 5,

2 BETEEOAR

KN B4 RSB R R R R

g MR A BROSEIZLEEED 0.1%8L
TThbe % G LB, CRRTITH 5,
BREAIRBOAS, BIEAEICERL, 78
WIRRAET, FARETORERE 22, 50
IRVEAREENRIZ A5 2 TR % HIB S 2 7= d1C
17 2B A R T R BIRTE R IR
WRICHET A7 v 47— M X A 2ERE] Off
BRE2OL B0 ThE, BIBESPIEL, L

ZEIE 90%, FENKRBETHAIZ 1T -
72o JRIRAKB LI BB TIZ9ORIEROS EE
BTz BT, VR 22 4E 10 B A S E A %1
BRI IR IRBEIRE BRI 5 i i
WA IR S5\ 2 BRAR] opima s
BB Sz, £EEHI120MESNRIC B
TESEFICT T b I—VEEEIT->TWVA,
S5ERMTOH0 DM ZAT) FETH Bo WHIE
Bz, © LE20ER @ LBHETH L, HE
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(FREEtEE p11)

2, Ao-SVC D F7FEIZL B,
-5 K3 (WRIEBEDOR)
sFubra—i X4
1. L2t
DERD% X, WPWEMREICHES BEEE
J2 M B ¥ (Atrioventricular Reciprocating
Tachycardia : AVRT) CHEMRERIZX S
Iy P)—2EBIDTHE, ENIC, FER
iR BRI O BB 2 EV D 5,
EEEERTE, DBIGED S RO
¥ COMBEAE V short VA 7 4 7L, 2
DO EWVlong VA 74 TIZHhEIh, 20
VAREBICE Y, IBRIEE;EIRSIN S, Short
VA ® AVRT X, YVIF ¥ VIZX BBEHRERN
BHoEshnb, £72, long VA 2275 ELEHE
Hig, YOR Y VOREMEFRS, viu—
WV, VAL = PR EORABRRESLEL 2
LBl hHbs
- FPEEHERO M E— FIEICL 23 (B5)
- Short VA &k (X 6)
- Long VA ©H (R7)

lll704 158

2. DEHEE

LDEIUGHE OB 2: 19053 1{5ET
HBHDHD,

DEHEI OB (R8)
DEHEIORIBOHEEE=SY Y (R9)
CHREOME (R10)
CREBEOBROMMIEE=F) V7 (B11)
VaEYVY, vIu—, 7LALZFTN
TIZBWT, AR SHETIIEMAE, BRI
T HEFBERAHM U572 BICEARSE
BERE, HIETh, THYITFYUIIBNT
I HEE R 1~15ng/m/IZFED XL Tw
B, vyua—i, 7LA4 = FHMAPRELR
mLUBEST 2. F72, BEOLER (QTc<500
msec), LI I—, KT —LEROBEN,
BNP (Brain Natriuretic Peptide) #RIil % &%
SITTBY, B BROZREEEZROLIC
LTwa, %8, ZOMEOEERIZELZER
BRI Y 7 —NICH Y, AROEBRITER
TaEi Ll
3. DEMEE

D BEIUE & DBIEOREREEL Tw 5350,
LEEE, ME— FNEER 12187, LF
WEAR—ETHEOIN L, LB, FE
Wi & B2, BB TIMHEZED %,
A i8R iR ARET 2 ARk

— BRI I LD LAY 100 /25RO
HICBRBEERIREZH SN, BRELTRER
Tay 7 HREKREFTHY, ZOENTERRS
AREREERELZE AV, BET0 v 7T
13 30~40% TUBERE 2 R0, LB NBEM
EERICEET2D00% v, B OLEER
HEADEVDIODD LKL RIL, RO
SS-AfER Lo OBEBEHS N
Twh, HOHAEDSBRRBIZBITL T, BEEH
ANOBEIZIVERETuy s ALY, LH
RIZIVOBEBET24EL2BEIEZONT
WaT, BIFTALBBAEE RY, TERE
BRTCSPEHFERETICEY)FRARE SR
b EE, BBERCHT 2HBENBEOFNE
AERBTOHEIEZTETVYSED, BEEIL



[vdxv]
@EEHT

0.5mg iv

— 8 REE% 0.25mg iv

— 16 127 0.25mg iv

BT OBA 1.5mg 5 3X 1 B
Ok

0.75mg 77 3

— fR RSB RISk
Short VA SVT  AFL ]

BRIZKEL L l l%EKE%U

Long VA
| Ovaa-u |
[d%v ] [vao-i]
EiRR 160mg 4 2
— 3 HTHEL L 240mg 5 2
[Vao-n) ~—3HATHEL L 320mg 7 2
160mg 7 2

— 3B TUEL L 240mg 7 2
-3 HTHEL L 320mg 7 2

SATRELLON sETHERL 2N

[7La1zF]
200me 4 2
—>3 B TYESL L 300mg 4 2

(VFa—ibhi)

[vaa-m] (7L51 = K]
160mg 4 2 200mg 4 2 [Fvh1=F]
—3 ATHEL L 240mg 5 2 —3 A THEL L 300mg 5 2 200mg % 2
—3 B TYEL L 320mg £ 2 — S HTEEL L 300mg 5 2

[van—i]
QT BELEE
(QTC>0.5) Tk

J/

 RRIRIEIRIEA I aED 70 ~ -

ML CEELZTHICHLIN TV A LTV AR,
1.2 1 OBEITOYY

ME—FIET, 2:10BE70y 72#D5
(®13), N7 8TE, LENM (LXERD
W) B—ETHHDIHL, LEIH (K
BIRILE) 7%, OBEDUGEO 2 BISH LT, 1E
DEATIHEL TV b, 2Dz, LEL— b
BOELV—bOEGERs (K13, 2EOES
Tuy sl RREENES B L o
BEETH D

M E— NET, HHAWZ2.0BIE I LT,
DB, OEIGEZ ERRICIGELTwA
(B 14). BRLHAFE=F ) V7 TIER15 D
EHTLEV—PERBML-EROE=F) ~
FEhbI % v, RIRODERIZBWTH L
BLOBEOIMICHEELNA LR (F16).
3. BHCNE

THMAFEE L TIEREEEO M E— NERD
E— FEV-BOTH D, HICDE—-FNEZHA
V7 ERERIR- AT K EDAR R e LR R T2 4 PR
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ME— RAICTIRE LZMHEIRELET 5. DEEDER 1: 1 TL— MELFNS 230
bom, DESLCLEDIEEREIE—ETH . FEMERE ZHiaN3.,

I3—-01Y : BEROKL3IC, AREREHEIREBEEDIFICATTIESH, DEDE
TEB/LPTLY,

/s VA R Ao RS

m 1 LEXY 7B 240ppm
I i
A i Ao/ A A
A A i /i i A
1 i A i i\ i\

\ \
T A VIR RV AV A TR
| W BV w2 v/ i

B6  Short VA 51 TDBEIRMETRENR (SVC-Ao k)

2 e
y VA B8 Ao ik
> | j
3 A 2 A A A A
A n N / I !
1\ I\ I\ I\ i\ ! \ i\ A
/3 A I\ i\ A fi I I\
[ (A [A ! \ I\ I [ [
\II \ \,l \ Iy \ VA ] \ \ i \
\ Y i ;oA Y [ oA \
/ ! /Y [ [ / \ [ I ! \
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@ RENRER 2D ULFDANTVL . A—VIUEE 2~4 mmEE. @ D&, DEV—bZAIE
5, HTBREEIESIT D

R L ‘ - - B N L e e S e R .. -
e - JUNNE SSNE NN TR A MO T S T
— T e i S — p——
. e o e et A s S T S St ) o v s A s SO A s i S
: I | ; { ] : ; 1 i
DERE  BEIDOFHREZSU VY
161 1707




FIEURERETAR Vol 80 No. 11 2011

|

!

day14

day21

day28 day35 daya?

VEH—Jl [[60mg 240mg/day 160mg/day ]
© FHR baseline O
&
i 20— 240
210 210 210

20

BIRIERD FHR E=s Uy

Wik S R ERICHE ST HCh L £ 2
bNb. EROBEIIHEBEE S CIRBES - R
TLAEHTER WA, S5ZIFMIC PR B
PR R &, QT BHIHETiER D &
Po, SRHREINIBWTED--2OTH 2,
FCEE79y 7 LHMERIRZ &4 QT EERE

BRHIRE L7 e, e mA R ICEIRE D
BB E S TRBEL DY, Zo®AZE
BTH Y,

BE7Uy 7 ORERFICELT, HOHE

|f1708 162

KL BEREERBEC LRI L 205
EREPEZONTWS, BIZICH LTid~—
AX = —{aEE LT BHIBER DR 555, &
S L TRIIEREE LCAT o4 FofsE
77N Y DEEVPRALENT VB, 7272
L, WBRBRERERICSS 2BRBEL K
RERERERE B2 ) 2085 410
L INTELY, $722704 Fidfk -
JeRADBIER BB TE 272 0EISIC L
TIREEZET 3,



i[>BB 150bpm

QO

120 DEHEAD M-mode ;EIC L DHERE
iR 34 38, Long QT 1 BNDRR TOESEIHNHIR (torusade pointes).

Hi3 2 18 2EDOEEJOvVY
a: DBEDFvIE Ao HITKEIIRDER .
AR aBICH LT 2  IC 1 EXERERZERD D,

5. BaPYERORR REEOAECLY, BEERIZTOAKLE
1) BRELHEZOLR LAEDTIRRVIEELSNZWY il EE

N HEA 55 6/ 4 R D& FENIE LT, BATIENVT =D, DAPET
BRCRHAERBCIEMT AL HESN U PFY UHBE-BRELTHEASRTY
TwaY, —FT, MR FRIOEEL 2V 5o #50%AMEIRBITT AL &N, AR RER
Lo#HE LR RS, BROEBREEROHE TIHIE IR AEDS 10~20% 2B L, JEGIIC
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> 55bpm

/B 168bpm

B4 pRRSEEEEJOv IICBIFD M-mode i&

DEEDEICE 2L DBEHDHHSNEL. DEL—KE 168 bpm (BXED) (CxL

TDHED— I 55 bpm (BKED),

A1 T et | Seeniesre wpm | foms Swanrisced 1 s ey { s RN | FON A AT e Rk e
S Sy S ke o i e i coveni i sl p i e R BN NS I R H A St e >
3 X ' v .
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BE15 PRTEEEET Oy IICHITDRBMEARE=FU VIR

Baseline fetal heart rate 55 bpm. Variability % L. Acceleration XU . BAERRARZESDOR
BTRUANIVSICHYT S, T2EZJ 0Oy VEFITERBMEETE =4V 2 J Tl fetal well being ®
EHHIE TEFL. Antepartum OFHEDHIKS T, Intrapartum OFHEE TEELY,

Lo TIHBRAKENSET LI DD 5.
2) LEHROFH

BE0 B EHURIZ, HIR16 8D 5 a2 8
BLEROEERHMiZzEELEE 0y 7 2%
FET B0, HIRIS~24BTHH SN DH LA
v, HOHRIZE D OHADHFRELTBY
H A 7 258 I S0 LS PR TR DA 0o A TG 0

H 1710 164

FENZ & B ETER 2 DRI T % & 7o TIE R 258k
LENTWE, 27104 FIZX A2BHIGEHEE,
Z DFERFH O OARBEIE T I L TP EI RO
MEEEDZEZ oM Twh,

EBDORAT UL FiHEE LTI, BRildig
DR 30%BHBBMFICBTTLL IR T
LIEBRBITHEOR VTR H XGRSy 2%



méﬁi? Ov ZEGICHSIT DRI DHIR.
FRlE PIRCTOREINEICHEZTS (180 bpm). BRlE QRS EAZTOLENMEICHZXTS (55 bpm).
PiR&E QRS ERE oK DN >THET, REREI OV I LTINS,

VU EPRALNTVE, HEHECRS =
GEEF - HFETHRRTE RV, X
DFEFAFY Y dmeg/H (BAK8mg/H) #
BIAL, M E THBL TV ABENS WY,
BE - ERAORMEHOBE» S, AFuq b
kERERETHHEDEFEHA SN, oy
FRETR, BEEETUY 7OBREELD S
mg/HCHIRL, 2EMBICZ4 mg/H, k28
HEELY 2mg/HIZRET A 70 ba—ViC
BELTWSY,

AFaA4 FOERESORIERNE LT, BHME
DOFERRE, EiE, BESE, BaREE BRE
DFENFFRIE, FRHDE, FEEORE
HREAE, MREEERELR L 7))7%7‘ 5hal,

33 5%, 1 bR (184 1 8%, BRDW,
2510 g 1), BEFEEDR X ORER I TN
&2 &L, G HRIEIREE, ITUR 22 H0 EkE
%l WARIR % 484, L0 153 bpm,
00 60 bpm TENZNAHBETREEZE T
Uy LB E i, DEEREDB XL
ETRBEKEOHRIZRDT, BHLHFF
YAV Amg/HBIOCHEEY F VY oK
MRBRIR. D%, HiSS-A MMARBIEIHE, #
DO H AP RIZBEE T, BEREZRAERT S H

MR ERT R 72 Lo LZ04 60 bpm &%
167 COEREE T D RO L wicd, HIR28HT
WEEY P FY vERIE L, IR34EEHL Y E
KD ERBDT0, FEH ANV Y 2meg/H

B L, HIR36E IR L, BB ER
FHIZ-06SDREIET, AFI5~6cm(BRET v
h>2 ecm) T biophysical profile score 1% 8 A
(G IBANERR D 72 NST 23 ARE) THBZBL
720 NST TOSR O W REFMAFTRETH 5
7o, HEUR 37 JETEIRMTE LB & AT
2386 g KM, Apgar score 6 2 (01 -2, BF
B -2)/7 8 (Wi -2, B -1) ¢, HW4ERE
DLEMTIE, REEET Oy 7 TRAOAK
63 bpm, H/NLHAE 52 bpm, FHO 55
bpm TH Y QTc EOEEIZED T, 5HD
RBEARTR=ARXA—=H— (VVI) OHRALD
FEtk o7z,
7. EEIJOYIDOFY

BEFR DHT SS-A HLiR DS IH PE DB 712 157‘ i
HATRA FENERITEE m&%*wy
WO 2 REARED SS-A Bk B TH - T
b, BREEETT Yy 7 ORBEREIX 1~15%&
vz, A7a4 FOREK - FRIE~ORIEH
DEEI 5D, EF~OFHRESIZIZHEA
HBEEZBND, 2L, BRPERETT Y
7 O%E, RIBDOFRIEFHEIL 15~18%TH 1,
T ZATuf FERELBFH I THE, —
B BRTI~LEBRZE70y 7 HBROh o7
Ball, Avud FRECLIDEBELZE W)
EFMEVPHRAINGY, REEETuy 7L
By I~IERE70y 73T HBTH,
RS U CIIHARICHANET 5603 g
WE WD, WEMRERPED POHEITEL
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¥, 712 PRIDE (PR Interval and Dexametha-
sone Evaluation) REEIZBWTAF a4 FiZX
HPBRRIEEHEN T, RErus ) Yick
LZTPHR LA ERBECHREN 2RI HE
ENTBY, BRETIEFHRLENBENR
BREEWMEEZZLNAYY, iRt k, 2
74 FOBRR~NOEHMERHERL, +57%4
Y7 d—AFark v N ABETH L,
JEREIRTI, HIREER ) FRABRER
L, FIVEERE LA L2ERRIRIE
KRIBICET LER TR FPREARTH S, OE
LEEBEFAZBROIEGETH, BRETORTX
1 14~34% 12 ) B&. EE, MEEER T
DFEMBEAEOME, S LICHEREHEPR—
VIUFREROWEEICLY, 5%, FOTFEOMLE
PRI NG, BRI OILERLEER LR
MAEEMEEICELTY, 25704 FisRBEL
EIZX ), BN EREFIRILTCwEZ L
PHE S TWBEDI

<, BERVEAENRE B2 D BRETIXED LR
HEPTELL Tn v, 48, DAEIZBWT
bEET T - VoK, EENX-2L LK
B & REBPEEND,
E) B2 R EASL IS

WAL AR DR L ) RO 7%
INfE L BFEENE, BEEEFICLD, LEEE
SRR & OEEIAE IS S RS,
1. BRI
ME—FEEL N 7SETBHTETHS, M
T— FETIE, ARBZOEPEEOE RN R
DLBIH % B 5 DB, Ea
DMFARIZ L 2YHE» S HEHTHRET 235
&, BEREIREHEZRL Cwini, B
FEERT Oy 7 SRTLEIEIHEST 5,
Ty 72t DEERANGE S i X E
Db, —HRICFHREIFTH 2, LEEERIC
BITT BB HHDTIEREEZET L, N7 I
T, EERFARECE LT, OEEAGE 2
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HE, BEEREN 70y 7 ST ORIHEB
L, REROFOHMBIHNTRL S,
2. DEEMSUNE

ME— FETE, LEIEE—ETH B DI
FU, LEIEIARHICER T2, FTY5ET
&, DEIHE (EREROSEEE) 2"—FTh
HOITH L, LB (KRERMIE) 23R8I
H#ET 25,

OEEHAGED ZBIRICEE 7a vy 7 24
VGE, BIRERBT A0, ZOBNEIXTREIF
Thald, BETUY 7 OBWITIERELE
ThH, QT EEFEERIC2 IEETay 7 2%
IEEHH Y, LEEEAIGES, LEMER
DEFIFEEREAET S, HAEBRREIC, LEX
WCEBREWLETHL, T2, BHEOQTE
RIEHFERICBIT2BEO QT EREER O
(BEEEABR)ICOEETLLEND 5, BIR
DY Er, right isomerism SEHEDEEDH H 0,
DHEERF ISR T LERH 5, IBR
RN CRBEIREAENR, WRIEAE, EEo
RESPTHRIECHETLZEVIHLL D
Ho UL, BRMESEROSE AR %2 %
ELTFRINETLIHEADHWESINTEY, &
KRR TOEBORIEOMEHALEE L,

HEbYIc

BRMER BABIRICE L Cd B, BTHM
WHEAEITHT, SBROMMERESDEShT
W5,

BIREIREA IR KB 2 RS 2 7
<, BIREAEIRE B2 ) HEBATEENRE
BEFHELL TRV, 58, bAEICBVT
HWBET T M a—VotER, £E— 208
EHBIFEENSG,
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JERAERIZE R OEE = 7 — BT ERED
LERIZED, BRHIERENAS LN o7, #
LT, BETIIIREKIELE 2 Y BERETT A2
EbhHbIOERDY, BUZBRBELRITTA
ZEWEWAERY D) BERAEEL TR
KEZWESENTHIENTESLZ LS
NTWaBY, 1980 FER D 5 IRIEERIEAEIR 25T
TAHRBBEBEIRE SN, EETIZ, €524
D DEEICEDE X ER L BEAEREOR
FEAED HALT V5, JRIBIRIRICH LT, R,
R REEPRER OEEIHE SN, FHES
BEEND22HBY, LrL, FO—HFT, Fh
FROEFIE L TRBOREENE 2OV TIidR
PAREELEL, FRENOEMIN L TERITHE
BLLALEEE LTVWADRHERTHS I,

FNTHE, INOOREBARERICELT, #&2°
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