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Influence of histologic chorioamnionitis and funisitis on the level of
peripheral blood C-reactive protein at birth in preterm infants

Do-Hyun Kim, M.D., Heun Ji Lee, M.D., Hee Sup Kim, M.D. and Byoung Hoon Yoo, MD.*

Department of Pediatrics, Dongguk University llsan Hospital, Gyeonggi—do, Korea

Department of Pediatrics*,

College of medicine, Chung Ang University, Seoul, Korea

Purpose : The objective of this study is to determine the change of C-reactive protein (CRP) levels in the peripheral blood
of preterm infants at birth according to the stage of intrauterine inflammation.

Methods : A total of 187 infants (<32 weeks of gestation) were divided into a “no histologic chorioamnionitis” [HCAM (-),
n=85] group and a “histologic chorioamnionitis” [HCAM (+), n=102] group according to placental pathologic findings.
Furthermore, the HCAM (+) group was subdivided into a “funisitis” [F (+), n=49] group and a “no funisitis” [F (-), n=53]
group and also into a “funisitis/amnionitis” [FA (+), n=58] group and an “isolated chorio-deciduitis” [FA (-), n=44] group.
High-sensitivity CRP levels in the peripheral blood at birth were measured.

Results : Peripheral blood CRP levels were significantly higher in the HCAM (+), F (+), F

(-), and FA (+) groups than in the

HCAM () group, but were not significantly different between the FA (-) and HCAM (-) groups. In addition, peripheral
blood CRP levels were significantly higher in the F (+) and FA (+) groups than in the F (-) and FA (-) groups, respectively.
For identification of amnionitis or funisitis, a cut-off value of 0.02 mg/dL was chosen. Clinical chorioamnionitis, proven
early onset sepsis, histologic chorioamnionitis, and funisitis had higher incidences in infants with peripheral blood CRP

levels higher than 0.02 mg/dL.

Condusion : The present study shows that peripheral blood CRP levels at birth in preterm infants born before 32 weeks’
gestation is significantly increased in amnionitis or funisitis and might reflect the progress of histologic chorioamnionitis.

(Korean J Pediatr 2010;53:33-40)
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cardiac C—reactive protein (Beckman Coulter Inc., Fullerton,
CA, USA)& ARgsIolct.
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‘No histologic chorioamnionitis’ [HCAM (—)]+& & 85
™ (45%), ‘histologic chorioamnionitis’ [HCAM (+)]7S &
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Table 1. Clinical Characteristics of 187 Infants (<32 Weeks of Gestation) According to the Presence or Absence of Histologic Chorio-
amnionitis, Funisitis, and Amnionitis

HCAM (+)
Clinical characterisitics HC(I?:I\E/BIS)(*) Classification 1 Classification 2 Total
F (+) F () FA (+) FA (=) (n=102)
(n=49) (n=53) (n=58) (n=44)
Perinatal characteristics
Male (%) 40 (47) 23 (47) 30 (57) 29 (50) 24 (55) 53 (52)
Cesarean section (%) 59 (69) 22 45)1 27 (51) 27 4Nt 22 (501 49 (48)1
Gestational age  (wks) 28.8+2.3 28.3+£2.7 28.3£2.9 28.3+£2.7 28.3+£2.9 28.3+2.8
Birth weight™ (g) 1,200+ 320 1,201£420 1,187+457 1,188+420 1,200+ 464 1,194+£437
Apgar score (1 min)" 44+19 46+2.1 4.6+2.3 46+2.1 46+2.3 4.6+2.2
Apgar score (5 min)” 7.1+£1.3 7.4+1.3 7.2+1.7 7.4+1.5 7.1+1.5 73+1.5
CRIB II score’ 7.5+3.6 8.2+4.7 8.0£4.9 8.2+4.7 7.9+4.9 8.1+4.8
Maternal condition
Maternal age” (yrs) 31.2+4.2 31.0£4.4 31.1+£3.3 31.2+4.3 30.9+3.3 31.1£3.9
PPROM (>24 hrs) (%) 30 (39) 28 (577 13 297 31 (53)7 10 23)° 41 (40)
Duration of PPROM" (hrs) 11.5+£11.6 9.8+15.2 15.1+22.6 9.5+14.6 17.3+£25.0 11.6+£17.9
Clinical chorioamnionitis (%) 3(4) 13 QN7 703" 16 28)7 4(9° 20 0)7
Postnatal complications
Proven early sepsis (%) 2(2) 4 (8 3(6) 59 2(95 7C7
RDS at birth (%) 49 (58) 28 (57) 27 (51) 31 (53) 24 (55) 55 (54)
BPD (/survived till PCA 36 wks) (%)  27/77 (35) 15/42 (36) 15/45 (33) 19/51 (37) 11/36 (31) 30/87 (34)
Significant PDA (%) 20 (24) 14 (29) 11 (21) 15 (26) 10 (23) 25 (25)
IVH (Gr=1I) (%) 15 (18) 7 (14 15 (28) 9 (16) 13 (30) 22 (22)
Pulmonary hemorrhage (%) 5(6) 4 (8) 509 50 4(9) 9 (9
Duration of O, therapy  (days) 30.4+30.3 34.7+86.9 25.2+38.2 34.7+84.2 21.1+28.9 29.7+66
Duration of CV or HFV" (days) 8.8+13.6 10.2+16.7 9.4+175 11.7+19.6 7.2+12.8 9.8+17
Expired (%) 9 (11 10 (20) 8 (15) 10 (17) 8 (18) 18 (18)

‘Data expressed as meanzstandard deviation: P<0.05, compared with HCAM (=) group: 'P<0.05, compared with F (+) group:
$P<0.05, compared with FA (+) group

Abbrev1at10ns HCAM, histologic chorioamnionitis; F, funisitis; FA, funisitis/amnionitis; CRIB, clinical risk index for babies; PPROM,
preterm premature rupture of membranes; RDS, respiratory distress syndrome; BPD, bronchopulmonary dysplasia; PCA, post—concep-
tional age; PDA, patent ductus arteriosus; IVH, intraventricular hemorrhage; CV, conventional ventilation;HFV, high—frequnecy venti-
lation

Table 2. C-Reactive Protein Levels in the Peripheral Blood at Birth by Study Group

Group Characteristis No. of cases CRP level (mg/dL)
1 HCAM(-) 85 0.06+0.46 (0-4.13)
2 F (+) 49 0.52+1.14" (0-6.43)
3 F () 53 0.07£0.25" " (0-1.62)
4 FA (+) 58 0.46+1.06" (0-6.43)
5 FA (-) 44 0.05+0.257 (0-1.62)
6 HCAM®>+) Total 102 0.2940.84" (0-6.43)

Data expressed as meanzstandard deviation(range)
Abbreviations : HCAM, histologic chorloammonms, F, funisitis; FA, fumsltls/ammomtls
"P<0.05, compared with group 15 TP<0.05, compared with group 2; TP<0.05, compared with group 4
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Table 3. Diagnostic Indices of C—Reactive Protein Levels in the Peripheral Blood at Birth in the Identification of Histologic Chorioa-

mnionitis and Funisitis

Groups Cut-off value (mg/dL) AUC Sensitivity (%) Specificity (%) P value
HCAM (=) vs. HCAM (+) 0.03 0.55 93.00 15.69 0.2684
HCAM (=) vs. F (+) 0.02 0.74 93.90 53.06 <0.0001
HCAM (=) vs. F () 0.03 0.57 93.90 20.75 0.1559
HCAM () vs. FA (+) 0.02 0.74 93.90 53.45 <0.0001
F (+) vs. F (=) in HCAM (+) 0.02 0.68 79.25 53.06 0.002
FA (+) vs. FA (=) in HCAM (+) 0.02 0.71 86.36 53.45 0.000

AUC, area under receiver operating characteristic curve
Abbreviations : HCAM, histologic chorioamnionitis; F, funisitis; FA, funisitis/amnionitis

Table 4. Clinical Characteristics and Placental Pathologic Findings of the Study Subjects According to C-Reactive Protein Levels in the

Peripheral Blood at Birth

Total patients (n=187)

Clinical characterisitics CRP<0.02 mg/dL CRP>0.02 mg/dL P value
(n=144, 77%) (n=43, 23%)

Perinatal characteristics
Male (%) 71 (49) 22 (51) NS
Cesarean section (%) 87 (60) 21 (49) NS
Gestational age (wks) 28.6+2.6 28.1+£2.6 NS
Birth weight™ (g) 1,205+379 1,167+£423 NS
Apgar score (1 min)” 4.6+2.1 43+19 NS
Apgar score (5 min)” 7314 7.0£1.5 NS
CRIB II score’ 8.0£6.0 8.6+4.8 NS

Maternal condition
Maternal age’ (yrs) 31.1+4.1 312439 NS
PPROM (=24 hrs) (%) 53 (37) 18 (42) NS
Duration of PPROM" (hrs) 11.0+£15.0 13.1+£18.2 NS
Clinical chorioamnionitis (%) 6 (T 16 (37) 0.000

Postnatal complications
Proven early sepsis (%) 3(27 6 (14 0.006
RDS at birth (%) 76 (53) 28 (65) NS
BPD (/survived till PCA 36 wks) (%) 42/123 (34) 15/34 (44) NS
Significant PDA (%) 34 (24) 15 (35) NS
IVH (Gr21D) (%) 25 (17) 8 (19) NS
Pulmonary hemorrhage (%) 11 (8 3(7 NS
Duration of O, therapy (days) 26.8+30.7 41.0+£95.0 NS
Duration of CV or HFV" (days) 8.7+14.5 11.6+20.2 NS
Expired (%) 18 (13) 9 (2D NS

Placental pathologic findings
Presence of HCAM (%) 64 (44)7 38 (88) 0.000
Presence of funisitis (%) 23 (16)7 26 (60) 0.000

Grade 1-2 (%) 7 (30) 9 (35 NS
Grade 3-4 (%) 16 (70) 17 (65) NS

Presence of isolated chorio—deciduitis (%) 37 (26) 7 (16) NS

"Data expressed as meanz+standard deviation

Abbreviations : NS, not significant; HCAM, histologic chorioamnionitis; CRP, C-rective protein; CRIB, clinical risk index for babies;
PPROM, preterm premature rupture of membranes; RDS, respiratory distress syndrome; BPD, bronchopulmonary dysplasia; PCA,
post—conceptional age; PDA, patent ductus arteriosus; IVH, intraventricular hemorrhage; CV, conventional ventilation; HFV, high—
frequnecy ventilation

o) A lEE wEAw g, growee Deln Al @u ARY AR gel 08 A ) 95 duEow gr-ge
F ol shiu QY FF o4 FY AF w3l YoM 2H  melA Algsle] GFo] MeALS G U Juow AP
1 grofrigolet AR £7b Qrk MBAM ATFBAT, I oA AR A AwS sl Hot AF W
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Fig. 1. Graphs show CRP levels in the peripheral blood at birth of the study group in
classification 1 [A; comparisons among HCAM (=), F (+), F (=), and HCAM (+)] and
classification 2 [B; comparisons among HCAM (-), FA (+), FA (=), and HCAM (+)]. CRP
levels were significantly higher in HCAM (+), F (+), F (=), and FA (+) groups than in the
HCAM (=) group, but were not significantly different between FA (=) and HCAM (-)
groups. In addition, CRP levels were significantly higher in the F (+) and FA (+) groups
than in the F (=) and FA (=) groups, respectively.
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Influence of histologic chorioamnionitis and funisitis on the level of the peripheral blood CRP at birth in preterm infants
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