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To evaluate predictive value of maternal serum white blood cells (WBCs), C-reactive protein (CRP) levels, placental interleukin-6 (IL-6), lipid
peroxide, and protein carbonyl levels in preterm birth according to histologic chorioamnionitis (HCA).

This cohort study included 45 cases of preterm delivery with preterm labor and intact membranes (preterm labor [PTL] group; n=16) and
preterm premature rupture of membranes (preterm premature rupture of membranes [PPROM] group; n=29). Blood samples at admission
and placental sample at postpartum were collected. HCA was diagnosed in the presence of neutrophils infiltration into the subamnionic

space.

The incidence of HCA was significantly higher in PPROM group than PTL group. Maternal serum WBC and CRP levels at admission, and
placental IL-6, lipid peroxide, and protein carbonyl levels in HCA group were significantly higher than group without HCA. Maternal serum
CRP levels at admission, and placental IL-6, lipid peroxide, and protein carbonyl levels of PPROM group with HCA were significantly higher
than PPROM group without HCA. Maternal serum CRP levels at admission of 7 days and more latency period (n=14) were significantly
lowered than those of less than 7 days latency period (n=15). The cut-off points of CRP determined with the receiver operating
characteristic curves was 0.875 mg/dL. Perinatal morbidity such as respiratory distress syndrome, intraventricular hemorrhage, pneumonia

in HCA group was significantly higher than group without HCA.

Maternal serum CRP on admission may be possible a predictor for duration of the latency period in PPROM.

Preterm birth, Histologic chorioamnionitis, C-reactive protein, Lipid peroxides, Protein carbonyls
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Preterm birth

(n=45)
/ \

PTL PPROM
(n=16) (n=29)

l l

HCA (+) | HCA (-) HCA (+) [HCA (-)
Funisitis (+) 1 0 Funisitis (+) 6 0
Funisitis (-) 1 14 Funisitis (-) 8 15

Fig. 1. Flowsheet of patient enroliment. PTL, preterm labor with intact
membranes; PPROM, preterm premature rupture of membranes; HCA,
histologic chorioamnionitis.
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Fig. 2. Histologic findings of normal chorioamnion, acute chorioamnionitis, normal umbilical cord and acute funisitis. (A) Normal amnion; single layer
of epithelial cells and underlying connective tissue. (B) Acute chorioamnionitis; neutrophils accumulation in the subamnionic space (arrow). (C) Normal
venous wall of the umbilical cord. (D) Acute funisitis; neutrophils exudation into the venous wall (arrow). (H&E, x200).

2) Efidt LY IL-6, X[Zatitste 3 CHEALSIE Y U C-EEd HHA E8X|= 3.18+0.66 mg/dLet 0.62+0.07

A7|20H2(160])2 FUIE(2900)2] Eftt LY IL-6 EZX=  mg/dLE ZEEN 82UAH0| Q= ZoIM 25 [t EUCHP
115.84+51.0 ng/mLet 251.1+49.1 ng/mL, X|[ZMtst=E= 51,8489 0.01, P£0.01) (Fig. 3A, 3B).
nmol/mg proteindt 51.0+2.7 nmol/mg protein, FHEEASIE =

12.2£1.0 nmol/mg proteinz} 12.6+0.5 nmol/mg protein@ 2 2) EfHt LY IL-6, X|[RIZfAMSiE L ':H’HMQ}E
= 2 Zhof Relgt X7t UL ZASIA EYUIE0| Q= ot gl= PO EfEE LY IL-6 S™RI=
4435+73.2 ng/mLe} 70.3+7.4 ng/mL KRS == 65,8485
3. 23 goYado| = 23t Y= nmol/mg proteina} 43,3+1.8 nmol/mg protein, THEHAISIZE 139+0.9
nmol/mg proteinzt 11.6+0.5 nmol/mg protein@z ZAISHM 82Qf
1) L8 Al QAL SHoi whsiqol A L] C-tSY CHHE 90| U FUIM 25 skl EUACKAL0.01, £{0.01, P{0.05)

ZEEY 2YUH0| Uz (1602 St T(200)old 2d Al (Fig. 3C-3E).
QUAIE! SHoH et 2R f= 15,550,041,641.3/L2t 1172335648/,
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Table 1. Characteristics and outcomes of preterm birth according to rupture of membranes

Characteristic PTL (n=16) PPROM (n=29) P-value
Maternal age (yr) 30.8+1.0 30.1+0.9 NS
Nulliparity 4 (25.0) 18 (62.1) NS
Chorioamnionitis 2 (12.5) 14 (48.3) <0.05
Cesarean delivery 5 (31.3) 8 (27.6) NS
Gestational age at birth (wk) 32.5+0.7 31.9+0.7 NS
Birth weight (g) 1,810+191 1,780 +96 NS
Apgar score<7
1-min 2 (12.5) 6 (28.6) NS
5-min 0 (0) 0 (0) NS
Admission to delivery interval (day, range) 10.9+2.94 (0-31) 8.4+1.74 (0-30) NS
Values are presented as mean+standard error or number (%).
PTL, preterm labor group; PPROM, prterm premature rupture of membranes group; NS, not significant.
Table 2. Characteristics and outcomes of preterm birth according to histologic choricamnionitis
Characteristic Absent (n=29) Present (n=16) P-value
Maternal age (yr) 30.4+0.6 30.2+1.4 NS
Nulliparity 14 (48.3) 8 (50.0) NS
Premature rupture of membranes 14 (48.3) 14 (87.5) <0.01
Cesarean delivery 9 (31.0) 4 (25.0) NS
Gestational age at birth (wk) 31.8+0.4 30.4£1.0 NS
Birth weight (g) 1,806 +102 1,731+£132 NS
Apgar score</
1-min 3 (10.3) 5 (31.3) NS
5-min 0 (0) 0 (0 NS
Admission to delivery interval (day, range) 10.4+2.0 (0-31) 8.9+1.8(0-22) NS
Values are presented as mean+standard error or number (%).
NS, not significant.
Table 3. Neonatal morbidity according to histologic chorioamnionitis
Histologic chorioamnionitis
Absent (n=29) Present (n=16) Pualue
Respiratory distress syndrome 5(17.2) 9 (56.3) <0.05
Suspected sepsis 0 (0) 0 (0) NS
Intraventricular hemorrhage 0 (0) 5(31.3) <0.01
Necrotizing enterocolitis 0 (0) 1(6.3) NS
Bronchopulmonary dysplasia 2 (6.9) 4 (25.0) NS
Pneumonia 2 (6.9) 5(31.3) <0.05
Values are presented as number (%).
NS, not significant.
30 WWW.KJOG.ORG
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Fig. 6. Receiver operating characteristic curve for C-reactive protein in
maternal serum on admission in predicting duration of the latency
period in PPROM group. The cutoff levels of C-reactive protein for
prediction of 7 days and more is 0.875 mg/dL (area under the curve,
0.840; standard error, 0.0742; z=4.587; P<0.01). PPROM, preterm
premature rupture of membranes; ROC, receiver operating characteristic.

0.6%0.1 mg/dLoll HIGI0 Sl5kA EUCH,L0.01), (Fig. 4A, 4B).

2) EfEt LY IL-6, XIZatAtSte 3 EHEAMSIE
I

QatmieR0|N ZXSE STl
IL-6 ES™X|= 431.7£75.8 ng/mLe}t 82.6+11.3 ng/mL, X|ZTtAt

32

Admission to delivery interval  Admission to delivery interval

Protein carbonyls level. PPROM, preterm premature
> 7 days rupture of membranes; MDA, malondialdehyde.

E 13 5+0.6 nmol/mg protemJ_} 11.6+0.6 nmol/mg
protein@E XXM FEAYLHEO| Y= LUTAELUN 2F F2
Sl =UCHPL0.01, P0.05, P{0.05), (Fig. 4C—4F).

1A ZXMR|= 0.6+0.1 mg/dLzt 28+O7 mg/d& 7Y 0| FX|
S oA R2UotA RUCHA(0.01) (Fig. 5A, 5B). FUMET0|A]

79 O|AF SX|E £ QI=X| WCHSH= C-HI2AM CHHEO| ZX%|0|

cutoff Z2F2 Receiver operating characteristic curveZ 0|2510{ 15t
Z7} 0.875 mg/dLe| ZE AHQUCHarea under the curve, AUC; 0.840,
P{0.01) (Fig. 6).

2) EfEt L IL—6, X|ZITIASIE QU CHBAISIE
7 O|A SX|EQE 1 7Y 0|2 SX|=UE O] EfE L] IL-6
ZXR|= 29594695 ng/mLe} 209.3+69.5 ng/mL, X|EIAEEE
46.3+3.2 nmol/mg proteinzt 55.3+4.1 nmol/mg protein, THeH
AtteE= 12.0£0.6 nmol/mg proteint 13,0+0.7 nmol/mg protein
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Table 4. Estimated values in histologic chorioamnionitis patients according to funisitis

Funisitis
P-value
Absent (n=9) Present (n=7)
Maternal serum on WBC (/uL) 13,300.0 +1,770.0 18,442.9+2,746.7 NS
admission CRP (mg/dL) 3.0+1.0 34409 NS
Placental tissue IL-6 (ng/mL) 452.4+109.1 432.0+£100.9 NS
homogenates MDA (nmol/mg protein) 69.414.7 61.1+5.7 NS
Carbonyls (nmol/mg protein) 143+1.4 13.4+1.0 NS
Values are presented as mean=+standard error.
WBC, white blood cell; CRP, C-reactive protein; IL-6, interleukin-6; MDA, malonic dialdehyde; NS, not significant.
oz £ & ol Rost X7t SiUCKFig. 5C-5E). M Z27|SUmE SRl U Al B2 YN I, YTAF, 1 om
02| XISZE 7Hrh, EfOr=AISH 2 0l S0 48417t 0j2tof 2
6. SZYUHO| A= SA0M AHciHol U= 2 Y= 2 Otet 7t5-90| =0t SIRICE Gabriel S[21]12 HAF M &7 |JatmE
0 A0 YEst ExoM XISHE Zo|, & U C-Hsy HES
1) U8 Al PAE Hoi whHToL HH LY C-HHSY CHAT ot YoM 227K 7[2kat H|wStACH XEEF 2Ol
HMoigo| U= 70l = FO0)Q] YU Al YA Sl AT 25 mmE 7|ECR SIS [ 25 mm O|&Q! &, 0/2el aF0M
ZXRIE 1,84429+27467/L2F 133000+ 1,7700/L, & L C- 2zt 10, 5 -HI3Y A EFR| 2 mg/dLE TIEe=Z

HISA CHHEI ZX%|= 3.38+0.94 mg/dLet 3.03+0.97 mg/dLE
= 2 7ol Relgt X7t i

2) Efgt LY IL-6, X|ZiaopAste U ChaAbsie

HcHeEo| Y= it Gl= =2l Bt L IL-6 S8-KRl= 432.0+100.9
ng/mLe} 452.4+109.1 ng/mL, XIRTMEIEE 61.1+5.7 nmol/mg
protein?t 69.4+4.7 nmol/mg protein, THHASIE= 4134410
nmol/mg proteinzt 14.3%+1.4 nmol/mg protein@z 5 = Ztofl {2
ot A7t SAACHTable 4).
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=0, Zizto] LM xR E F|IE2AZE (hydroxyproling)zt SIEZA]
2|Al(hydroxylysine) 22 HZZ|o| meale| ZE2 QXA F2
Type |, Il Il & IV 0| EfOIRtS At =d, 27 (YUmES
WHEO| MALE 27t oFst oA UMslH, 5| Type Il WA
LAE 27| QatmEDt A7 QUTHD SHACH25]. 0f2{et mAEe| 2
2 QIS Z7|UTIHS matrix metalloproteinases (MMPs)-92+ &

| giiEtse| Mefol mat ke 2, tumor necrosis

factor (TNF)—a , IL-1, IL—6 S0i| 2JaHi E{OI2folA] EAMSHEICH26]. &
5 Hapt B Ulst 0|2 Qs 2Y0| DfHEICh= 0|2t

Z7|YaimE0| MallEl & MSZHOZ SRYULIAH0| LIS o=
UL}, 2 HF0ME Z7|YainiEe S2YAE0| AT oA
87.5%2, AT 9| 48.3% HCt RO[5HH BTt Goeplert S[27]
2 R7|TSO0ILy Ry |¥atmE AMRO| MM IL-60] BTt
o, 323 0fXoj| 20kst Aldote| BHE E71et HEo| AT s
Om, Yoon S[28]2 O|=0t0i|A] CHi| BHEIO| AMot HHO| HEH AL
0|EFI0loR AU |69 TNF-a7} 20| QICtn ET5i%ct = 7|
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inflammatory response syndrome)Q| ZXI&HA HX|XI0|CH6,29].
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