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=ABSTRACT=

Usefulness of Maternal Serum Amyloid A as a Predictor
of Tocolytic Failure in Preterm Delivery

Young Han Kim, M.D., Yong Won Park, M.D., Dong Jae Cho, M.D.,
Kyung Ryul Lee*
Department of Obstetrics and Gynecology, College of Medicine, Yonsei University,
*Seoul Medical Science Institute, Seoul, Korea

Objective : This study is directed to determine whether the concentrations of serum amyloid A (SAA)
in maternal serum could be used to predict a tocolytic failure in preterm delivery, by comparing with other
factors associated with inflammation.

Methods : A total of 100 pregnant women from September, 2000 to August, 2001 received continuous
prenatal care and underwent delivery in our hospital was enrolled in the study. Gestational age was ranged
between 20 and 37 weeks. Subjects were divided into four groups (group I, no preterm labor and no
premature rupture of membranes [n=38]; group II, premature rupture of membranes and no preterm labor
[n=12]; group III, preterm labor and no premature rupture of membranes [n=34]; Group IV, preterm labor and
premature rupture of membranes [n=16]). The levels of SAA, CRP, ESR, and WBC count were measured in
maternal serum.

Results : SAA levles, CRP levels, and WBC count in patients with tocolytic failure were significantly
higher than those in patients without tocolytic failure. SAA and CRP appeared to be significant factors by
logistic regression analysis. From the ROC curve analysis of maternal SAA for the prediction of tocolytic
failure, we set 6 mg/L as a cut-off value in this study. Sensitivity, specificity, positive predictive value, and
negative predictive value were 76%, 72%, 47.5%, and 90%, respectively. As for CRP, 0.59 mg/dL was set as
a cut-off value, and sensitivity, specificity, positive predictive value, and negative predictive value were 72%,
81.3%, 56.3%, and 89.7%, respectively. When cut-off values for both SAA and CRP were applied at the same
time, sensitivity, specificity, positive predictive value, and negative predictive value were 60%, 92%, 71.4%,
and 87.3%, respectively.

Conclusion : This study showed that the measurement of maternal serum amyloid A may be a fast,
non-invasive diagnostic method in the prediction of tocolytic failure in preterm delivery.
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AU el 7 Age Ade FelA ndE T EE AT 49, Ae&A o8 2, 348 A2 A4
S FEsAY, EuE Huteld 2Hg Aoz FA @ 2o 27 &4, A7F A9AS Soll A= 100-1000 mg/L
T4 WS Shste otk 2y, olH g WHELS 7HA F7hetaL, wolelx 7, MAA S 9, =
A& AFE AS F flo] YA A HUE =% AAQ A% W FolAE 10-100 mgl =2 F7he
S FA FIuR e FFE o437 oY A T2 9% uhedlA SAAS] Z7H= CRPET 7 et
WEo] AAHH Y 2 g, Teg x’ 9y v A g7t 108 F& ol 1S4 o] CRPR
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29 Wy 714d) £83 93 dvke Bt gk 7 BEE o8 JAAE, F CRP, AT A7 Al
Z7] A%l A= AR o= Yol A IL-1, IL-6, TNF- (erythrocyte sedimentation ratio, ESR), ¥ & 4=¢}2] H|
a 59 cytokine®] FE7t F7FstH olelgk wiste ot & 53 2 &S g9staa itk
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SAA, Eiken Chemical Co., Tokyo, Japan)S ©]-&-3}$3.0.H,
o] kit buffer2 A}&-% o] &= A]2k-1 (Good buffer, 50
mmol/L), anti-human SAA rabbit polyclonal antibody 2}
anti-human SAA mouse monoclonal antibody”} &2H%
latex FE (suspension) .2 O] FoA AJek2, a1
5709 b2 X5 558 TAEe EF 29 (calibrator)
AR o] FolA Qlth Dolzl S HE SAA kite} 2
&35k latex 3 WS Uo7l & automated clinical
chemistry analyzer (HITACHI 747, Japan)Z 0]301-04
photometric immunoassay W22 660 nmo| A FHEE
ZA5l 0 B2 el BE Sdo) é?é!élow\
S o I dojx g2 AAIE w9 15% ot 7+ b
ERRE 4o HAA= 249 ¥F (varability) & 2
of7|HE Aol & Hi ﬂﬁ} | &l g We] BMo=r &
Aoz om HA =479 WE A4 (coefficient of
variation)= 10% U]‘?_POI‘}}E}.
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electronics Co LTD., Japan)”7]7]1}, V.C.S. (volume-
internal conductivity-structure) 7]%&-& ©]43 Coulter
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Table 1. Patients characteristics

293 9

i=} “

Table 3. Comparison of patients according to tocolytic failure

N Age (years) GA (weeks) Parity

Group 1 38 32 (1921) 30 (2036) 1 (0-4)
Group 1I 12 29 (20-33) 28 (2036) 0 (0-])
Group 1II 34 30 (2339) 29 (2036) 1 (0-2)
Group IV 16 28 (23-28) 30 2036) 1 (0-3)

Values are presented as median (range).
GA: gestational age at sample collection

EA oA SAA F%, CRP &%, ESR, #¥ - &
2 =2Aslgon 1 Ay Table 29 2Tl SAA 5+
M2 IVl A vl =7 b on, MZ-e 12
Ha SAtA R folsiA wUTh CRP gk T
I IVEA HnA =4 Jebgen, T 177 IT
o vlal], IV Il H|3] BAgHez folsiA =
otth ESRE 7F i Ztoll frolgh Aol HolA] groth
W L= IVEAM B E Jdelgon Vo] 1
ol vs FATHo=R oA =94t

A3 52 A AT < YY T 4847 o]
Z7] Bibo] o]FoiHY F (=253 1A % F
(n=75)° 2 o] I ARE H| T (Table 3). A5

A7 Ao d FolA SAA F&, CRP 5%, W]
%% F7F 28R ekokd ol vl AT Aoz fo
a7 =9kt

A & gl gz A3 27| B5te] ¢S 9}
o] SAA FX%, CRP &%, ESR, W8 59| A<l 7}
A5 Brsl] 8 2A 28 39 £48 Algsdo
(Table 4). SAA 5%9} CRP 557} EAgHoZ §9
dtgoem ZkzEe] Odds ratio= 1.0113} 2.2850|31th Wd
T FE FARHR fold JAE veho 0dds
ratio”} 1.02.2 BEAo]A A|9)st4t)

Table 2. Comparison of parameters according to the groups

Tocolytic failure

No (n=75) Yes (n=25)
Maternal age 304+4.1 29.6+£3.7
Ge:sa;ﬁllealelemn 298455 287449
Parity 07408 0808
Maternal SAA (mg/L) 1104392 4744808
Maternal CRP (mg/dL) 0.53+£087 167+ 146"
Maternal ESR (mmyhr) 399+ 126 4344150

Maternal

+ + T
WBC count (Cell/mmj’) 9855.513096.4 1393014553.9

Values are presented as mean= standard deviation.
*p<0.05, "p<0.01 by t-test

Table 4. Relationship of variables with tocolytic failure

Coefficient Odds ratio p value
SAA 0.0013 1.011 <0.05
CRP 0.8263 2285 <0.001
ESR 0.0211 1.021 NS
WBC 0.000284 1.0 <0.001

# EA (correlation analysis)S ©]-83}a] SAA &
CRP 5%9 L7~'ﬂe YolH oIt} (Fig. 1). SAA F=7}
T Skl BAgHez fo
o A %74]% ‘%E}M‘ﬂr (r=0.643, p<0.001).

N SAA (mg/L) CRP (mg/dL) ESR (mmjhr) WBC (cell/mm’)
Group 1 38 4.50+628 037026 37.87+13.02 9693.68+3588.49
Group 1I 12 3425462 0324020 40.17+14.29 10415.83+4221.42
Group III 34 37.17+75.25* 129+1.55% 44.62+10.89 1128176 £3838.99
Group IV 16 3331+73.74 126+ 1.36* 39.94+16.66 1 3155.63+3788.56*

Values are presented as mean *standard deviation.
*p<0.05 by analysis of variance.
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Fig. 1. Correlation between SAA and CRP.

A% +% A9 Aoz AF 27 Burg a2l
194 o]

01 h=) ] goﬂp/] SAA h—_:g,]_CRP Lo A
< dojr 7] 98 ROC EHE 24 o}°it‘r (Fig. 2, 3).
%d BT 450 A el YAska 9lem, o=

AA FE CRP &7t 371845 A3 75 949
A2 Qg 27| Byt JhsAol FUHEE onsith
ROC =% oJste] 714 Adsk SAA $&=9 JAAE
6 mglLZ &30S o, 6 mg/L 0|49 F&r} AF 5
AA Y Az Qe 27| B dEgd J UHE
76%, 5015 12%, ¥ AZE 475%, o4 dZE 90%
olit). HE7IA 2 ROC =20 ¢J3te] CRP F%9] ¢
AXNE 059 mgdlz A3Ee ), AAEE 12%, E9|
T 81.3%, ¥4 A2 F 563%, &4 IZF 89.7%°| 2Tt
22 A 24S T8 3 AR e SAA
Esﬂr CRP ¥ 0174174E BT Agsto 94 &
S dolr gtth u]ﬁ- = 60%, Eo o= 92%, kA ¢
E 714%, 24 =& 87.3%°I1th
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Fig. 2. ROC curve analysis of maternal SAA for the
prediction of tocolytic failure.

Fig. 3. ROC curve analysis of maternal CRP for the
prediction of tocolytic failure.
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IL-11, leukemia inhibitory factor, oncostatin M, ciliary
neutrophic factor, cardiotrophin 1 5°] IL-69} H]5=3t 2H-&
< JHAE Ao BuHg?

Q% WgANE del AT MRH wAAeE
ERATE?Y WA 2347 Yol IL-1, IL-6, TNF-¢ 59
cytokineo] F7}gktt. o] F CRP} SAAS 717} uet
v 3-6A12F AVA F748E7] Al Aske] 2-3Y wel
AR =gl 579 VA FEOR HEok2Th
o] F 7k i go] ypg wigtetA vEthiH o F
A% eud, £ e l—antitrypsin a l-acid glycoprotein,
ceruloplasmin, haptoglobin 5-& 3-59 AZo] AAe] =
=gy

HZ 783 F494 dd F9 svE g
SSAC] theh Be #Alo] 7]&AaL Stk SAA
Y A reactive AA amyloid depositel] Al FR3 =
(fibril) /437221 amyloid AAS} 3L/3& FH
N FEoz wAsHI, g2 FF 3ol
% Zo] A" sAAS] A& L1, IL-6, TNF-¢
of o) thakat 2ol A e AP grie] ¥
Z SAAE 7HoA FAET 749 (extrahepatic) T =
Rusded 1 Axet A& Fa4d dsixe
A7HA Bo] G A UA kM el Yz dok 2
=™ high-density lipoprotein (HDL)o| £7+ §-2t=of
2 AAF =Y FHolA ¥d7171 30-502 2.2 apo-Alk
g wao”

2494 g

QL r-\o rlr .
ir o o
k) —D' 42
e do > rlr
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N
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ol

< GF W9 oY dAd A&
H ) CRPY] 248 phosphocholined]] H-2Fale] &AM
M 29| phospholipid T4 84T ofel 59 W
AE QAst= Aoz BA AAE 45711 g4
Aol 224 5 Q7] Foh w3k, el A zolA e
cytokineJJr ZA 2zt WHE § 531 L-selectin®] 3
H 4HS AAAIA Uy AEo] 55T (neutrophil)2]
& Wk, SFTol4 superoxide®] S A
T el A EA L1 84 23 2R9 FAL =
< A8 Fol ¢elA 015}3739 g2 F83% FA44
WAl SAAY] A-gofl A= ofAAA] HEE F
o] Bt} SAA= A4 ¥ HDLY| W2 A F&ste &
ot cholesterol thAlell &g F= Ao 4
Y G, oA A2y g B3 ge £45
$ =3} low-density lipoprotein (LDL)2] 4t3}S Z71A
A 4 3 A A T 9F Wkl Vst
Aoz deA ok AZels AR BABW Aot
A Z ol 4] matrix metalloproteinase®] A4S F T

Apdo] Bas et

Solﬂ

WA FHY WSE Johue POz Y
§bl AH85IE Ao ESRa) CRP 59 FFOIL)
ESRE 37 4} ofd Bt o] 204 gk e

2% 9
IR E A Woln Aol =7, B £AU
welgRd 5ol 9L we 4 U ol w3
7heted

w2 A Ho7 4 9k ESRo]
W

Siol CRPE= 1 950l Hmd sed el Qs
we Aelsk itk £, 1 Wask FWAsH et
10 mg/dL o] oz Yelys 3] 80-85% M Al
7Ade 7MY Aol B 02 mg/dL o]stZ e}
e 1 mg/dL olas dAHoR FaakA 9k sAA
= ZAelA tH—t%—Ere 3 mg/L o]alo]m Aol g} 3}
ol7b glom uFoA ezt Frkeh Al Ee AT
7+, 244 0_]—}\4 A% A A2 AN e 24 &
A, A7 d9A3 So A5 100-1000 mg/L7kA] 713}
3, vlelel e, AAA BWA B, B4AAQ 9%
W SolAE 10100 myL AE2 F/ha0” 9%
S04 SAAS] Z7HE CRPEU A4 vehta Azlshy
FE7F 108 B gol 2 Z7go] CRPEY freldte] =
AFQ oyt g5 W3- T Bl 3ol CRPR
O e 202 A7 AF ol4s AY Wyl
kol glolA SAAS] E3e Hrh FH o= yehdn®

SAAL g vket o] g5 WS AAsk=H
+ fEdn e B4 wudnt ugel de
7202 AZtEY. w3 SAA7} matrix metalloproteinase2;
& collagenases S4siA Itk AR AT R
%89 27] Fesise] oW B ¥ Aoz 3
"ok T3 27] 1S 7k ARAA o] 1 F8
T T& Sof 16 9] it 29 Uk 4

ZAusk A ZHlEdeA FUkeve 2 HaR
el nel e Saad 348 £] L0
2o 9o 584 71A Aow Agﬂ-ih:]—

27] el b5 4ol Ut A4 4 ole) e
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—.%% Fe AoR deAL” oyl S o 484
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o1 ek 7] Bel 9900 @ 4wl slod
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2 ol aodA F83 ARE ATL AY
o ¥Hsith 18R, B @?ﬂ]*ih AT &
AR Qb Yo F 48X 71 ool 7] E7t
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Hlw EAsth
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SAAZL 7] B3] Qo1 AT 4% oAl AolE o
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