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An elevated amniotic fluid matrix metalloproteinase-? level at the
time of mid-trimester genetic amniocentesis is a risk factor for
spontaneous preterm delivery
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Objective: The purpose of this study was 1) to determine whether increased amniotic fluid matrix metalloproteinase-
9 (MMP-9) concentration in mid-trimester is associated with subsequent spontaneous preterm delivery 2) to determine
if any difference in mid- trimester amniotic fluid MMP-9 concentration according to the etiology of preterm birth.

Study design: This case-control study included 42 cases with spontaneous preterm delivery (<34 weeks) and 42
matched controls those who delivered at term. This study was conducted to compare mid-trimester concentrations of
amniotic fluid MMP-9 in patients who delivered at term and in those who delivered before 34 weeks of gestation.
Amniotic fluid MMP-9 concentration was compared according to the etiology of preterm delivery. Patients with
abnormal fetal karyotypes or major anomalies were excluded. Amniotic fluid MMP-9 was measured by using specific
immunoassays.

Results: The median amniotic fluid MMP-9 concentrations in patients with spontaneous preterm delivery (<34
weeks) were significantly higher than those of control cases (MMP-9: median, 1.50 ng/mL [range, 0.04-195.73 ng/mL]
vs median, 0.84 ng/mL [range, 0.10-26.42 ng/mL], P<0.05). Amniotic fluid MMP-9 concentrations higher than 11.5
ng/mL had the highest specificity and odds ratio (sensitivity, 26.2% [11/42]; specificity, 97.6% [41/42]; OR, 17.3 [95%
CI, 2.06-144.97]) in the identification of the patients with preterm delivery after genetic amniocentesis. There was no
difference in amniotic fluid MMP-9 concentration according to the etiology of preterm delivery (preterm labor: median,
1.84ng/mL [range, 0.06-195.73 ng/mL] vs pPROM: median 1.15 ng/mL [range, 0.04-148.53 ng/mL], P=NS).

Conclusion: Elevated mid-trimester concentration of amniotic fluid MMP-9 is a risk factor for early spontaneous
preterm delivery (<34 weeks). But there was no difference in amniotic fluid MMP-9 concentration according to the
etiology of preterm delivery.
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Table 1. Clinical characteristics and outcomes of study population

Spontaneous Term delivery
preterm delivery (n=42) P
(n= 42)

Median maternal age, years (range) 34 (25-43) 32 (25-41) NS
Nulliparity 16 (38%) 16 (38%) NS
History of spontaneous preterm delivery 3 (7.1%) 4 (9.5%) NS
Median gestational age at amniocentesis, weeks (range) 19.3 (15.4-32.2) 19.3 (16.1-33.0) NS
Median gestational age at delivery, weeks (range) 300 (18.0-33.6) 390 (387.5-41.3) <05
Median delivery time from amniocentesis to delivery, weeks (range) 4 (0.2-15.1) 19.4 (5.0-25.1) <.05

NS, not significant

Fisher’s exact testS, A< 49| v|uo)l=
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(matrix metalloproteinase-9: median, 1.50 ng/mL {range, 0.04-
195.73 ng/mL} vs median, 0.84 ng/mL {range, 0.10-26.42 ng/
mL}, P<.05, Fig. 1). 9I4l57] & AAL & A AR
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9] FL7F 115 ng/ml o]l 9ol 7F &2 5ol
o} AYEEE  HEHtGsensitivity, 26.2% [11/42%;
specificity, 97.6% {41/42}; OR, 17.3 {95% CI, 2.06-144.97},
Fig. 2).
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Fig. 1. Amniotic fluid MMP-9 concentrations in study and
control group. Patients with spontaneous preterm delivery
had significantly higher median amniotic flud MMP-9
concentrations than did controls (MMP-9: median, 1.50 ng/mL
[range, 0.04-195.73 ng/mL] vs median, 0.84 ng/mL [range,
0.10-26.42 ng/mL], P<.05).
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148.53 ng/mL}, P=NS).
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Fig. 2. Amniotic fluid MMP-9 concentrations: Receiver
operating characteristic (ROC) curve analysis for the
prediction of subsequent preterm delivery after genetic
amniocentesis.
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Fig. 3. Amniotic fluid MMP-9 concentrations according to
the cause of preterm delivery. There was no difference in
amniotic fluid MMP-9 concentration according to the etiology
of preterm delivery (preterm labor: median, 1.84 ng/mL
[range, 0.06-195.73 ng/mL] vs pPROM: median 1.15 ng/mL
[range, 0.04-148.53 ng/mL], P=NS).
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IZEXE

A o] A4t9] H22 1) YAIFE7] S matrix metalloproteinase-9 (MMP-9)9] &= 5717} o]-2] &bl Akt
ol W fr MMP9 529] o]} SIS Slsleie el Sl
= ARESEGleT, Al F710 FAARE AlRIRE - 345 o] Hoj]
TRAtel] WAk ENkE g 2759 A E 2o R Sto] i1 o8-S AlSYst
Aol S5 297} 209, Z7|ofatmiao] ofat 497k 25elgich
MMP-99] (525 RHARERHE B ik 24RS S o] wlmstela, ZAte] f1olo] whebi wlmstaict. dhetol
QA7) o] Afolut A2kt 715o] iz -9 QAolx] Al2fsient AR MMP99] 51 242 So|xlel wofab
AAE ARSI Aake] HA % Q] A2 Mann-Whitney U tests, Fisher exact tests, receiver-operating characteristic
(ROC) curves 52 ©|-&3tich
Ak JAF7] G MMPO9] Fiei= 345 ool AR 3t Z97F RhARETRS gk 9ol vlsiA §-2JsH|
=271 AAS 2 tHmedian, 1.50 ng/mL [range, 0.04-195.73 ng/mL] vs median, 0.84 ng/mL [range, 0.10-26.42 ng/mL],
P<0.05). YAIZ7] FLHAIE ZARS oS3l oA Ul MMP-99] H%7} 11.5 ng/mL (sensitivity, 26.2%
[11/42]; specificity, 97.6% [41/42]; OR, 17.3 [95% CI, 2.06-144.97]) o]kl ALo] 714k =0 Eo|wo} A ol3 =2
WOIT]. o) MMP9] 5 2Ate] glolo] meba WrhE Alolg WolA] gkt (2715w median, 184
ng/mL [range, 0.06-195.73 ng/mL] vs 27|94 median 1.15 ng/mL [range, 0.04-148.53 ng/mL], P=NS).
AE: Q4 57 ) MMP99] 7} 5718 2708 345 o] 0] Aol ZARS ojE e 4 9l frofet SlwlelA)
o}, 7 FEL ZATe] 21glo] T AjolE ®olx] ektc.

ZFAlgto] : AL Matrix metalloproteinase-9, %F<=, Amniocentesis
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