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The predictive efficacy of maternal serum CA125 in intrauterine

early pregnancy with vaginal bleeding

Ji Youn Chung, M.D., Chong Soo Moon, M.D.

Department of Obstetrics and Gynecology, Hallym University College of Medicine, Seoul, Korea

Objective: To investigate whether sudden rise or already increased level of maternal serum CA125 predicts spontaneous abortion in early
pregnancy with vaginal bleeding. And if so, to decide the CAI25 cut-off level for poor pregnancy outcomes.

Methods: The prospective study was performed in forty women presenting with any vaginal bleeding at early pregnancy. Maternal serum
CA125 levels were evaluated on the first visit and followed up during the first trimester, or until the time to diagnose abortion. Serial

maternal serum $-hCG and ultrasonographic evaluation were also performed at the same time.

Results: There were eventually fourteen abortions and twenty-six ongoing pregnancies. Using receiver-operating characteristic curve, 150
U/mL of serum CA125 was the most useful value for predicting spontaneous abortion. In most of abortion women, the serum CA125
level was increased over than 150 U/mL immediately before the abortion. The twelve of 17 women who were 150 U/mL or more resulted
in abortion, while there were just two cases of abortion among 23 women who were less than 150 U/mL. Its positive predictive value

was 70.6% and negative predictive value was 91.3% respectively (P<0.01).
Conclusion: There was a strong correlation between high level of serum CA125 and subsequent spontaneous abortion in early pregnancy. It
should be valuable to check maternal serum CA125 added to 3-hCG and ultrasound for predicting pregnancy outcome at the early

pregnancy, especially in the cases with vaginal bleeding.
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Table 1. The characteristics of the study population

Abortions Ongoing pregnancies P-value
Number 14 26
Age (yr) 31.5 (£5.80) 30.2 (+4.80) 0.431
Parity 0.60 (0~4) 0.45 (0~4) 0.548
GA at Ist visit (wk) 6.16 (4.5~7.2) 6.46 (4.2~7.3) 0.455
Previous abortions 1.20 (£1.03) 0.90 (£1.02) 0.456

Data are expressed as meantstandard deviation or median (range).

GA: gestational age.
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A. maternal serum CA125 levels in abortion group.
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B. maternal serum CA125 levels in ongoing group.

Fig 1. The difference of maternal serum CAI25 levels between
abortion and ongoing groups.

ou 1tﬂoﬂA1L 3% 71 4227} 150 U/mL
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Z7ol= ARS HOJX| = oI} (Table 2, Fig. 1), JAF
d9-= 7l CA125 ]98] FatAelE SVt
1 Atolof] WAYEEARRE, 29| A= =212 F7to]
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At sl (Fig. 14), BHH, Alo] A<
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Fg. 2. Receiver-operating characteristic curve to determine CA125
cut oft value predicting spontaneous abortion. AUC (area under
the curve): 0.820. P<0.01.

Table 2. The results of maternal serum CA125

Group Total patient over 150 U/mL below 150 U/mL
Abortion 14 12 (85.7%)" 2 (14.3%)
Ongoing 26 5 (19.2%) 21 (80.8%)"
Total 40 17 23

Positive predictive value: 70.6%.
Negative predictive value: 91.3%.

"p<0.01.

 SARHeR o) Yt HolE T & Aot
(Table 2),

FAREIA Sl % B-hCGe thiF-EellAl 100,000
mlU/mL& 94 F4aL vi7hAREE ZSlch o]$ol= B
—hCG F=7} GAsAY ASA o7 fadhs Fde 2
Aot (Fig. 3A). A 230 2412 frAte] WA
A 147 Foll Al 5ol A= Ejote] AHhEo] M5 ghely
A ghgtom Auso] Sl ek AdEert
Alof Blgto] =2 S HSioh Al et 0.69
mm/day &= /sl on], MegPgdo] (crown rump
length, CRL)+= 4 AP 0.72 mm/day?] AAEEE H
o frAlete] Hsto] iAoz =A Jstsict (Table
3A), WHH ATl = 5 B-hCGe dAla¢} vl
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A. maternal serum [3-hCG levels in abortion group.
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B. maternal serum (3-hCG levels in ongoing group.

Fig 3. The difference of maternal serum [B-hCG levels between
abortion and ongoing groups.
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Table 3. The difference of G-sac diameter and CRL on vaginal
ultrasonography between abortion and ongoing groups

A. G-sac diameter and CRL in abortion group.

wk G-sac diameter (mm) CRL (mm)
4 - -

5 6.4+4.3 -

6 9.24+5.2 49+£1.5

7 10.4£2.1 8.3+2.1

8 19.2+£3.8 11.5+4.1

9 28.5+£7.2 15.849.7

10 37.249.1 18.2+9.3

11 353 15.0

B. G-sac diameter and CRL in ongoing group.

wk G-sac diameter (mm) CRL' (mm)
4 - -

5 9.7+3.2 -

6 14.3+4.6 5.2+1.5
7 25.6+3.8 9.3+1.8
8 29.4+5.5 13.443.5
9 33.1£6.9 18.2+5.4
10 37.5£9.6 26.8+4.8
11 47.6+£10.2 38.2+7.3

Data are expressed as meanststandard deviation.
G-sac: gestational sac, CRL: crown rump length.
"P<0.01, "P<0.05.

Fd
[l

%

o2
2l
%0 1o 19

ofN
}01’ f

N
a5
ox.

4 g e
)

o
B

> o
2

39,
oo
re X
o =
> 02
Jr =
lo 1o
-
W
ol

o 4o

)

ﬁl‘

HU

ofi

ol

rlr

in}

o

=8
SN
o

HT
2] E
jg il
et

rlr 5
o AN 7
o iy lo

¢

12l
1o qo
oX
oX
£

N

A

rlr X

(WUt

o i

rE ol
9#
%9 do

He
i)
i
tn 1o

0% oY oo oY K
2]

r
S~
R

ot oY
>~
>
Ir
s

ol
4 obe I

N o
RrUB
Ho 20
AL e
ie)
2
o

o
rlr
o
ol
N
N
20
ix)

>
o ol
D)
1o

2 >
s
H1omek
S~
B

o
1

=]
=)
fl
rir
o=
>
1o
©Q g
o
i
2

=i
ofi
o

off
h
rr
>

-
P
A
=2
oo,
2]
1o
>
c

g
£

L o
> e

[ T R A
i
2
I\
P,ﬂ
rir
=]
R
N

o2
od
N
o
e,
=
1
|o
>
o
i
Ir R
%0,
il

>,
o
0_9.“‘—'L
N
Ul
=
bl
Q.
E
2
S~
oZ
IOOZL
U
ul‘l[‘
™
o
\[O
-~ Q
N
ol

]‘

2
o

2 751 Hek, Jeiu Akl wAlshe Ao
ufo] w)El nhAe} CAlo] o]ZelAof ujwa
Pl =13, Al e Bt Swo] Wit v
317] dhizol ofn] fato] WG Sof A A
L QAR GAL0] HAS 53171 Hl$- ofele A
235k AE QA 7)o BAFAR) AAfolner
AeNS stolE 4 Gl whS f-83F HAtel Ak ¢
7t Aarstol vlote] 2717t of H= Aol %
ok AR BHlo] Elojopat ke 47} 9lek. Leiut

7)ol QAldelt eolo] et 941717}
uhe- chopst] wgel] ABA O BAUAl ofnS BLI
G719, £3 YAgol GAH7] ole o2 Al7jefi=
B sS4 FsAE dEablt ol ol
2ol QA Z7lo] Ao ol §4F FF5AE o5
L 932 Fol7] $13te] 1 Yol BF e lE|Ro]
U ol sErt S EE oA S bR 52 2R|E
shgout ool AR ekgke " areb ¢lAl &
7Hel Qlxpe] =

Ir >
1

of
o

[¢]

O o ol o\ ¢
* o

N o G

3

> o

o bo o>~ oo

> E

1ol 4 7Hs 8 & 4 e
L4488 AXL giok 53] g &4 fAK
S} o] 1 g whehure] Ao gl 9ol
Z8 g o] WSt R Al 27| getuto] &4t
o HHE ARE S AL 4 Sl g2 =2
o] ¥|1L 53] ¢4l 2710l AEFo| Y= Aol gt
o] & BlE AxEE v Fagt A E S UdE
Aot ™

A 2719] A2 AA Y419 15~20%004 LET

= =
50% =ollA AT AIRE AuhE gl oo
A8 o] WAYEHH 10~20%0014 FAte] Yofutet * w3t

i+ o]
He gar0] HeAS Aes] QIS a7do] @ 4
3

A%
Gk A Al 2o Aol WS fake)

|
[$)
o
N

|



WA ol 19 B2PS UL Al 2/IYNIN BF CAL259] QAo ol 58

7hs/do] vg- =obA, FAN AdtiiE e 188y St AL A 73S Yulsks AR, oAl 27)9f d=t
31 Hk? ol2j3t WA B3] BETo] Fuke 2719 ko] A E Hhdshs ARl F CAL125 FEE F714
oflA fAe] ThsAdS wlE] ST 4= ok IEE o7 ZAsto] 7|EA] oo R FUFsIAY &2 oln| &
o] B BE A4 ARE Foto] YAl o5& F 7Flol e ol A 7hsAdol v Atke A 9
AN i QS Aol n| gt} ?
Faxot A B CA125=" YAlo] B SrejEe] A BTt A fakal fAle]l digt CA1259] ROC 3

Al
ety et Ao A A E o] & oAl vi“ﬂé—J 71%=0] B= CA125 7|55 (cut—off
T2 A2 P Al Aol glo} level)= 150 U/mLo] 713 9uj7} 9l Hwg sHolx|g)
A =2 FeE HEEI, A9} onf o] uf fAPEAYC] oFY ASEE 70.6%0]3L 24 ol
ol STl 4E5 SEE 91.3%% AklS A2 ou)7t 8l (
L 0% nop Al Folt 72 eueld CABSE A P0.0) (Table 3, Fig ), & @] 7|E5EE oo
Qe Aew WEET T QA A/o) mARAIN GO vl ATjolel.” fAZIAE CALZS S}
CAIZ5 7} ZUGHE AL ST el gl Z7he SIS 1 2L SulEn, B A
o3t Aoz Yzt = deuk Sol A AAH CAL25 19. 2%l A to] 4k 7Hs/d 2] 7124191 150 U/mL o¢2
7P U 87 (tubal reflux) & E2H0) Qluphs: Fo}o] = S7lekSinh (Fig 1A), 22y faktol A= 85, 7% A1
Ao =gobA EHedl, dAlo]l A&EW wHEzRgeu) CA1257} 150 U/mL o[ o& F7ste] CA1259] A%
(decidua parietalis)¥} T|2rEeta} (decidua capsularis) Z717}F $ALo] WhAla) 3 o) 3,10 S < 4= 9l (Fig 1B),
o] §sto] o] 7154 Hjo] olold 1 oj3e] ol ofubm Hof 7 Hute) shst SR lstel A%

O

u)
<
1o
ek
2
_\3
O
_IEI
E
0.9.
oT,, I:I

+ @Hor FFEA FEsta vl o g HolAA CA125 l"ﬂ}ﬂ WA d&o wdste] w27t 76
ok AA A YA7IZE Boe] EF CAL25 R 9 AoR FEHr)
Al 2710l AEH R Z7tste] ¢l4l 7~10%°ﬂ Fauzx OoF| 72| WA EF CA125 &=}t EfotAMA| o]t
of o]2A EA|qt, 7l 85 U/mL oo 2= F7FeHA] oF o dAddell diaiA HAAATE o]FofX|A] = FFIA|
£} % Al 157] o|Foll= Al 7t 6}04 2, 387l uEP QJAl 7)o mA| 3 CA125 FEIF B HAE
H| Al 291 20~25 U/mL 45% A ey, > SApe] EjibEol Al AAA| olito] AL, Efote] o
=4 21 %0f| CA125 =7t ThA] o7t S7FsHA E=d), o] AR ool = Holle 5 CAL257} Attt
+ ohute E9h% gftto] whEEHAl whAyeh gehdto] BUE Qlof’ B AFREL o] 2o woflA Atubgo
&4 wjro g Qe AR fAol s = 5 FMAHARE Aldstal o
AAL 717F Y ] CAL25+= Al 71t =2 I A= Y o W ARE B T opA] R oy
TS %Xlﬁ} T @5 CAL25&= EX W2 58 ¢4 ojtt, thefAlof A RAke] HAEH= Hf= o]EH 0 R

S SISk ROR Mok, UAFYeIM RE 27t ofdf el fate] Uk Aol BF CAlZE
45 4Bk 42 UAE 0 BAE G Bhoost TR SAULAE HE h we b
o WoIKk” ol CAlzsk: wAel S AN F 8 Uil A0® AR, oYl A Aake
ouu CA125 $A7} Haol BRol el Zstert a1 Sistel AzolA AelstiAe of el
HaFope] ATAE 7| Huto] S4Eololst Bupe] Y Eil% o me 5 oh MET ool

2 Sol] BHo] mUH Hof HEk BFCAIZ 5 AT fake] AA) chRA 408 FoAA 14
©7h Z7hsHe 2R, QA Wl o e Al 714 oy %8}04 35%014) WAlsto] QIAIR) fake] S E
sjo] slgakis gotutolut Hefato] EAmlolof CAIZs & 9 12~15% Hlste] ofS: k), ol onh= £ 17
A7 Aol mste] BF FEsk FP Bl A0R oMb WEUo] FuME WA BAE O sglo
AZPEITE S QA1 Fof Blobgtolut Sretulo] SAMEITHE W, R ATelAE Q419 ARkE 8% B-hcae]

0, r{r

1oy

H o w
HI ol oa

r

- 503 -



tishatEs]A] AlI53A Al6E, 2010

%7} 10 mIU/mL ©]A¢l A2 3to] 283} ZAbol|A &
Algol ERIE]7] o]HQl 318 “‘4 AA7HA] 2FFs1G7] wfiE
og Azt AA| Al 27] g4k fHE] Heh 1
M E JAlge] Bl o] d7tA] gtk 2HAf-Ake]
A5 319% HE7kA] o274 et GAke Al 27]Y4
= 2 7HsAJ o] A Al 2719 eote] Aubgo] 2t
ZEA Hlope] BEE2 43| SIste] fA] fHES
3~5% T|Pko @ Zhasict 2 4] 37101] A&do] TAY3}
W AR THsAde] oA |
| kel A oR Kol 94l 271«1 AEYL Ak
AL oAk Fa%t 5o’ aua Qi 271
of HEkgol gkl 54 it stelete @5 CA125 =7t =44
HEdo] FHREATHH Ak 7Rs/del skl g4l AL
£ dk= Alo] gt

Ao XJO B dAloAlE g4 do] dAlda)

QJAlo]| Hlgte] @AE] ot

= 047101]*15 AR AT ey ol 7t
0.69 mm/day2} 0.72 mm/day = AAste] AAelAle] =
17%*7 0,82 mm/day®} 1.0 mm/day©] H]a}e] AFd
2w 2 A5t} (Table 3A), ¥

d

(]

)

T
rO
Ol o

flo
&

A

A A
it 0,84 mm/day®} 0,94 mm/dayE AJ%s}o]
0]} H] aste] xpo]7) ¢1%iTh (Table 3B), 94k
|52 olAlgal w2y Zlo)o] Av|oE 905t
2}o % BT (X0.05) (Table 3), FARET} F-A] 2]
3} AT} Ejo}o] ALl 2 Oml AAo| )i
5 h‘ﬂ*a% A1 ¥ um Hig ogeltt. @3
~hCGE GARLO Al TiF-E 100,000 mIU/mL ©]3}
]"%41*]2728 B} woka uj7iAzto] d9low o] 34
AHAEH9IT) (Fig. 3A). $4179] B-h0GE YAlFSof
H|g|5le] 7|82 o Zr)et o vz 7T 2~3Y &

N
N

N,
o FIF

oE
O

l‘

Boox J

Jo

N
ﬁ}mo{ rl S.:r

1
u
i
&
58
o

o

o121 9~112 oo Hi7l 100,000
mlU/mL oJolA GRS f|3ln] HAaal”* o] &
As 2 Yepdi sl (Fig. 3B),

ol/fefAlet Zo] Al 271 A EF CA125 iE%
Ak - R wRo] Qlthes AS d S ok &
Alo] 2+ §A| = AL CA125 B Ert 27 WEkslA] o

Ak, frAto] AHAsl= 9= CAL125 57t 2ju] QA
7FsHA| Hr}, 2 Ao A= Al FA122] 80.8%+= T gt
HE 71229l 150 U/mLE Y] oA ut, %*H"L"ﬂ*ih
85. 7% A Aoj= 13] oA} 150 U/mLE g2 AoZE =
AEQlh, CA1257F 715291 150 U/mLS HA] 92 231
FollA= 2ol fAkE 1L, gt Molete 150 U/mLE |
& 177 FollA= 12780 frAkE| o] CA125 150 U/mlL=
FAE Ao Tiste] 91,3%2] SIS =L} 70.6%2] ¥
A== E YeRgict (X0.01) (Table 2, Fig, 1), 24t
FARES] HE Aol A EF CAL257} Stk A of
UGl ol opub= dehubo] Afolrol o] gl
Ao 2 AZkE| o] gt 9ol CA1259] Wseldo]
oE Zoletal F5Hch SR WellAE CA1257F w2
457 A= old A= o] gt &4 99l
A9k ohas| = Ql4Alo] fA1H 75‘% S =

ol/fe] Atz Hol wA &

o

oN &

O
>
5
rlr
o
>
PN
~
1
ofN

Q3 ol £3 1125%1 SRk 7ol 7129
B-hCGe} ZZute} o] AEortH 4k 7HsdS T

< Ao 5T 4 S Aolrt, Lefut oA ot
o] Zo] B imio 2 CA1259] 71X E Tl o) 8t

A7) gJow &5 B L= ujgto g ¢ W Q
AR A B8] 4 348 A1 T 4 9l
H At Ao TS Egol F A o8 ek,

qnew

1. Wilcox AJ, Weinberg CR, O'Connor JF, Baird DD, 3. Gracia CR, Sammel MD, Chittams J, Hummel AC,

Schlatterer JP, Canfield RE, et al. Incidence of early
loss of pregnancy. N Engl ] Med 1988; 319: 189-94.
2. Tong S, Kaur A, Walker SP, Bryant V, Onwude JL,

en after a normal first-trimester prenatal visit. Obstet
Gynecol 2008; 111: 710-4.

Shaunik A, Barnhart KT. Risk factors for spontaneous
abortion in early symptomatic first-trimester preg-
nancies. Obstet Gynecol 2005; 106: 993-9. 6. Kadar N, DeCherney AH, Romero R. Receiver oper-
Permezel M. Miscarriage risk for asymptomatic wom- 4. Pittaway DE, Wentz AC. Evaluation of early preg-
nancy by serial chorionic gonadotropin determinations:
a comparison of methods by receiver operating charac-
teristic curve analysis. Fertil Steril 1985; 43: 529-33.

5. de Crespigny LC. Early diagnosis of pregnancy failure
with transvaginal ultrasound. Am J Obstet Gynecol
1988; 159: 408-9.

ating characteristic (ROC) curve analysis of the rela-
tive efficacy of single and serial chorionic gonado-
tropin determinations in the early diagnosis of ectopic
pregnancy. Fertil Steril 1982; 37: 542-7.

- 504 -



AE 9 191 AEE2 ST AZU 27190IM EF CAL259] JiloflF ol =8

7. Pittaway DE, Wentz AC, Maxson WS, Herbert C,  14. O'Brien TJ, Hardin JW, Bannon GA, Notris JS,  22. Kobayashi F, Sagawa N, Nakamura K, Nonogaki M,

Daniell J, Fleischer AC. The efficacy of early preg- Quirk JG Jr. CA 125 antigen in human amniotic fluid Ban C, Fujii S, et al. Mechanism and clinical sig-
nancy monitoring with serial chorionic gonadotropin and fetal membranes. Am J Obstet Gynecol 1986; nificance of elevated CA 125 levels in the sera of preg-
determinations and real-time sonography in an in- 155: 50-5. nant women. Am ] Obstet Gynecol 1989; 160: 563-6.
fertility population. Fertil Steril 1985; 44: 190-4. 15. Quirk JG Jr, Brunson GL, Long CA, Bannon GA,  23. Bon GG, Kenemans P, Verstraeten AA, Go S, Philipi
8. Schmidt T, Rein DT, Foth D, Eibach HW, Sanders MM, O'Brien TJ. CA 125 in tissues and PA, van Kamp GJ, et al. Maternal serum Ca125 and
Kurbacher CM, Mallmann P, et al. Prognostic value amniotic fluid during pregnancy. Am J Obstet Cal5-3 antigen levels in normal and pathological
of repeated serum CA 125 measurements in first tri- Gynecol 1988; 159: 644-9. pregnancy. Fetal Diagn Ther 2001; 16: 166-72.
mester pregnancy. Eur ] Obstet Gynecol Reprod Biol ~ 16. Jacobs IJ, Fay TN, Yovich J, Stabile I, Frost C, Turner ~ 24. Spitzer M, Kaushal N, Benjamin F. Maternal CA-125
2001; 97: 168-73. J, et al. Serum levels of CA 125 during the first tri- levels in pregnancy and the puerperium. J Reprod
9. Check JH, Nowroozi K, Vaze M, Wapner R, Seefried mester of normal outcome, ectopic and anembryonic Med 1998; 43: 387-92.
L. Very high CA 125 levels during early first trimester pregnancies. Hum Reprod 1990; 5: 116-22. 25. Spencer K, Muller F, Aitken DA. Amniotic fluid and
in three cases of spontaneous abortion with chromoso- 17 Fleuren GJ, Nap M, Aalders JG, Trimbos JB, de maternal serum levels of CA125 in pregnancies af-
mal abnormalities. Am J Obstet Gynecol 1990; 162: Bruijn HW. Explanation of the limited correlation fected by Down syndrome: a re-evaluation of the role
674-5. between tumor CA 125 content and serum CA 125 of CA125 in Down syndrome screening. Prenat
10. Bast RC Jr, Feeney M, Lazarus H, Nadler LM, Colvin antigen levels in patients with ovarian tumors. Cancer Diagn 1997; 17: 701-6.
RB, Knapp RC. Reactivity of a monoclonal antibody 1987; 60: 2437-42. 26. Goldstein I, Zimmer EA, Tamir A, Peretz BA, Paldi
with human ovarian carcinoma. J Clin Invest 1981;  18. Chung TK, Sahota DS, Lau TK, Mongelli JM, E. Evaluation of normal gestational sac growth: ap-
68: 1331-7. Spencer JA, Haines CJ. Threatened abortion: pre- pearance of embryonic heartbeat and embryo body
11. Chen DX, Schwartz PE, Li XG, Yang Z. Evaluation diction of viability based on signs and symptoms. movements using the transvaginal technique. Obstet
of CA 125 levels in differentiating malignant from be- Aust N Z J Obstet Gynaecol 1999; 39: 443-7. Gynecol 1991; 77: 885-8.
nign tumors in patients with pelvic masses. Obstet ~ 19. Farrell T, Owen P. The significance of extrachorionic ~ 27. Moon ZS, Lee SH, Park HM, Bae DH. The study on
Gynecol 1988; 72: 23-7. membrane separation in threatened miscarriage. Br J transvaginal ultrasonography and serum HCG in nor-
12. Vasilev SA, Schlaerth JB, Campeau J, Morrow CP. Obstet Gynaecol 1996; 103: 926-8. mal early pregnancy. Korean J Obstet Gynecol 1993;
Serum CA 125 levels in preoperative evaluation of ~ 20. Jouppila P, Huhtaniemi I, Tapanainen J. Early preg- 36: 184-95.
pelvic masses. Obstet Gynecol 1988; 71: 751-6. nancy failure: study by ultrasonic and hormonal ~ 28. Braunstein GD, Rasor J, Danzer H, Adler D, Wade
13. Moloney MD, Thornton JG, Cooper EH. Serum CA methods. Obstet Gynecol 1980; 55: 42-7. ME. Serum human chorionic gonadotropin levels
125 antigen levels and disease severity in patients ~ 21. NanbuY, Fujii S, Konishi I, Nonogaki H, Mori T. CA throughout normal pregnancy. Am J Obstet Gynecol
with endometriosis. Obstet Gynecol 1989; 73: 767-9. 125 in the epithelium closely related to the embryonic 1976; 126: 678-81.

ectoderm: the periderm and the amnion. Am J Obstet
Gynecol 1989; 161: 462-7.

IDEE =

BA: AEo| B 27]YAIA JAI o FE eokny] Slste] B CAIZSE ZAsIel 1 %ot A F71sAL
2 )& 4 Gl AS o, WO T XL AR 7129 o]

ol SulEl YA 403 RO SIGITE AR A 8F CAZSE SAsiglon] ofF
1% 4E 0% QA ARSI FHUARIACR, o] 1) f4H0.2 SRl ASolt 4md T FAS Faskt BE
A Al AT

SH17 2672 YAlo] ALEIT FARS e BF CALDS St felabA Sk B

SRl 177 Fl4] 12o] $AFEISLL, 150 Ui mlebol$lHl 237 FolA 2jo] fabelo] fabatalol that obiel S mot

S| Z2r ZHE 70.6%2}F 91.3%% T (P<0.01).

BE: Al 27]0) BA| BF CAIZS Smt QAo o8 WASHE 4| 39) Fast dZA7h B 4 dlrk 53] 94l 7)o
AzFo] FUIE H5o] CAI25Y] 57k Ab7] Z7HRIhE bS] MBS e8] o 0e 4= glom, 71%e] BF phGet

2o3le} o] AGATHA YAl A% ezl B AL YS AOoE ARsch

SATel: CALZS, Yl S, Ak o

e

- 505 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


