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Meta-analysis of the relationship between the serum levels of sFit-1, PLGF and their ratio

for diagnosis of mild preeclampsia in pregnant women

Hong Yin',Meng Hao?, Xu Jun®,Zhang Hengzhong', Pan Chenling*, Chen Jiaxing’,Xu Yao®, Lv Xiang®

('Health Management Center , Northern Jiangsu Province Hospital ,Y angzhou University,Y angzhou 225001 ; *Non-
coding RNA Center ,Medical College of Yangzhou University,Yangzhou 225001 ;°Department of Neurology,
Northern Jiangsu Province Hospital,Yangzhou 225001 ;*Faculty of Life Science and Technology,Kunming
University of Science and Technology ,Kunming 650000, China)

[Abstract] Objective:To investigate the relationship between the serum levels of sFlt-1, PLGF and their ratio in mild preeclampsia.
Methods : We searched Wanfang, CNKI, PubMed, Embase and Cochran,and published domestic and foreign controlled studies about
the relationship between the serum levels of sFlt-1, PLGF and their ratio in mild preeclampsia from 1994 to 2014. Then,we excluded
non-compliant documents,and statistically analyzed the results of included studies using Review Manager 5.3 software. Results:A
total of 17 studies were included in this study,including 14 Chinese studies and 3 English studies. Heterogeneity test about the serum
levels of sFlt-1 expression and the relationship between mild preeclampsia was ?=96% ,P< 0.000 01,and the heterogeneity was
significant. The combined effect of SMD =4.89 (95% CI.3.60 ~6.17),P < 0.000 01,the difference was statistically significant.
Heterogeneity test about the serum levels of PLGF expression and the relationship between mild preeclampsia was ’=93%, P < 0.000 01,
the heterogeneity was significant. The combined effect of SMD=-2.32(95%CI.-2.91~-1.72),P < 0.000 01, the difference was statis-
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tically significant. Heterogeneity test about the serum levels of sFlt-1/PLGF ratio expression and the relationship between preeclamp-
sia was I’=98% ,P < 0.000 01 ,the heterogeneity was significant,the combined effect of SMD=1.95(95%CI.0.50~3.40),P < 0.000 01,

the difference was statistically significant. Conclusion:PLGF is highly correlated with the occurrence and development of mild

preeclampsia;the serum levels of sFIt-1 expression associated with mild preeclampsia;sFlt-1 and sFIt-1/PLGF ratio can be used as an

effective index for diagnosis of mild preeclampsia.

[Key words] mild-preeclampsia; PLGF ;sFlt-1; Meta-analysis
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Table 1 Studies included in the research
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mild pre-eclampsia Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD  Total  Mean SD  Total Weight IV. Random. 95%CI 1V. Random. 95% CI
L.1.1 M A%l
Aggarwal PK 2012 41.5 15.8 110 -
Ouyang YQ 2009  3,455.3 3426 83 6.11 33 108  9.7% 3.08[2.68,3.47] -
XIEET 2001 147.6 80.3 20 1,579 327 50 9.5% 5.54[4.78,6.30] ——
4HB 2016 2,345.11 298.57 28 11.2 59 35  9.5% 2.78[2.01,3.55] —
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FEFF 2013 5,403.56 3890.09 19 2,207.25 951.39 29 9.6% 0.95[0.37,1.53] —
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Testfor overall effect:Z=5.95(P < 0.000 01)
1.1.2 B & m
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Heterogeneity ; Tau’=0.24 ; Chi’=4.07 ,df=2(P=0.13) ; I°=51%
Testfor overall effect:Z=12.38(P < 0.000 01)
Total (95% CI) 432 448 100.0% 4.89[3.60,6.17]

Heterogeneity ; Tau’=4.38 ; Chi’=276.59 ,df=10(P < 0.000 01) ;/°=96%
Testfor overall effect;:Z=7.45(P < 0.000 01)
Testfor subaroup differences:Chi’=0.00. df=1(P = 0.99) ;1°=0%
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Figure 2 Meta-analysis of the relationship between serum sFIlt-1 expression level and the early and late onset MPE
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Study or Subgroup Mean SD  Total  Mean SD  Total Weight IV. Random. 95% CI IV. Random. 95% CI

1.1.1 A

Aggarwal PK 2012 96.1  46.4 110 5082 3323 108 83% -1.74[-2.05,-1.43] -

Ouyang YQ 2009 173.8 19 83 2549 361 50 8.0% -3.02[-3.53,-2.51] -

BRIFSF 2013 232 34 30 387 26 30 6.7% -5.05[-1.19,0.097 —

W4T 2015 29533 210.54 19 47272 39034 20 7.8% -0.55[-1.19,0.09] ™

AR} 2012 23547 93.35 30 40433 15261 30 7.9% -1.32[-1.88,-0.76] —

ZHr4H 2014 43.66 1.39 30 49.27 2.1 30 7.5% -0.81[-1.38,-2.34] a—

PEi 2012 182.38 170.78 23 48325 46594 29  7.9% -4.83[-5.95,-3.72] -

SEUEIE 2012 1322 456 16 2152 4872 38  6.6% -1.33[-1.89,-0.78] —=—

k24 2015 80.16 39.92 22 123.42 2792 48  8.0% -233[-3.12,-1.55] —

Subtotal (95% CI) 363 383 68.7% S

Heterogeneity : Tau’=1.31; Chi*=128.94,df=8 (P < 0.000 01) ;7?=94%

Testfor overall effect:Z=5.84(P < 0.000 01)

1.1.2 R

W& 2015 51.6 104 45 83.3 9.3 42 7.8% -3.18[-3.82,-2.54] —_
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Lt 2012 95.1 108.47 31 625.38 45551 55  8.1% -1.42[-1.91,-0.93] —_

#RURL 2015 750.5 2158 40 1,080.7 2552 35  8.0% -1.39[-1.90,-0.88] —_

Subtotal (95% CI) 146 162 313% -230[-3.31,-1.29] N

Heterogeneity : Tau’=0.96 ; Chi’=34.93 ,df=3(P < 0.000 01);7/°=91%

Testfor overall effect:Z=4.47(P < 0.000 01)

Total (95% CI) 509 545 100.0% -2.32[-2.91,-1.72] <

Heterogeneity : Tau’=1.08 ; Chi’=164.44 ,df=12(P < 0.000 01) ;7°=93% ) f ) .

Testfor overall effect:Z=7.62(P < 0.000 01) _'4 _'2 0 é ;‘

Testfor subaroup differences; Chi’=0.00. df=1(P = 0.96) ;1°=0%
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Figure 3 Meta-analysis of the relationship between serum PLGF expression level and MPE

pre-eclampsia
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Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD  Total Weight IV. Random. 95% CI IV. Random. 95% CI
Aggarwal PK 2012 591.1 486.4 110 19.4 17.96 108  20.4% 1.65[1.34,1.96] -
Hassan MF 2013 44.6 16.2 80 14.4 6.1 80 20.3% 2.46[2.04,2.87] -
Ouyang YQ 2009 20.1 2.7 83 6.6 1.8 50 19.5% 5.59[4.82,6.35] —
i 2012 82.78 125.91 23  8.64 7.6 29  20.0% 0.87[0.30,1.45] ——
B4 2015 0.044 0.047 19 0205 0.287 20 19.8% -0.76[-1.41,-0.10] —-—
Total(95% CI) 315 287 100.0% 1.95[0.50,3.40] e
Heterogeneity ; Tau’=2.66 ; Chi’=173.38 ,df=4 (P < 0.000 01) ;7?=98% ! ! ! !
Testfor overall effect:Z=2.63(P = 0.009) -4 -2 0 2 4
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Figure 4 Meta-analysis of the relationship between serum sFlt-1/PLGF ratio and MPE
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Figure 5 Funnel plot of the relationship between serum
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sFIt-1 expression level and MPE in 8 studies
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Figure 6 Funnel plot of the relationship between serum
PLGF expression level and MPE in 8 studies
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sFIt-1/PLGF ratio and MPE in 5 studies

FE R PR BE T B PLGF 7K 58 3511 T [R) 4
EHH, AT PLGF 5 MPE &4 & &1 Meta
SAATEE A N, MPE 4155 75 PLGF AR IA7KF-
ST IE R AR A R AL, e & T MPE F825 Il
5 PLGF kK2 L& B MPE 2 5 ZLq%, His
SH G L, 5 Levine 15 1 45 AR, HER
PLGF 5MPE Wy kH: & BA % VICHR MPE B34
I3 PLGF ZRIR7KF- B | X Ko bt T i i B O |
& I ARIZWANAYT B R L,

sFit-1 10 5 PE A HECEZMAF, 5 PEW
KR —EHBE 25, FEIER EIRIEOUT , sFl-1 B
PRFE— A BAR K-, o] FUVF B 5 T A% ) 3
B, HHIWER s T A MPE 922 A2 h i
B, LMY T sFl-1 FeARE & B . P K
JEXT IR 2 %, /™ B R0 R e
ARSCEEFRI  MPE 4185 I3E sFle-1 19 387K
m T IER TR A, 2R I35 sFl-1 ()35
K5 MPE A, sFli-1 7] LIAE 2 W MPE fi—4~
HELER,

sFIt-1 J& T 148 R AR K 32 14 e BH T VEGF
F1 PLGF M2 0E e . sFlt-1/PLGF B 32 3 &2 )
sFlt-1 ¢ PLGF [R50, FLAE B, 3R BT 45 A 1k
(AR T R, ) A DE 5 A B 45 2 SR KO B R
FEAXS R WK, AR SCETF sFIt-1/PLGF LA XS
MPE & £ & JE 52 (4 73 #7 . 7~ ,MPE £ 3 sFli-1/
PLGF HHBI & FIEWEIRA, ZRASIT#E
S HEMNIM S sFli-1/PLGF HAE 5 MPE A %, sFlt-1/
PLGF AE AT LIE A2 MPE () — " ZH84T

SR, AW 5% 90 A0 SCHRAF7E — 22 19 K 2 D
o, A B SCERITF T 25 S 5 R . AR STk
B MR B X AT B L R R Y
HWEZ—, A HAL K Z W] ieFE8OL R M, . O
4 A SCRR A5 ) 2 A BB ZH A 2 0 A % A b 3 ]

(&% 30k ]

(1] E 2 SRR B AR SC R R AT kg ()] .4
SkBE2ERE2AHR ,2014,30(1) 147148

(2] skigsF, SURAR, ek, 2. 7R AT R R a4l
B i R AEA P -1 AR R AR KK 5 R RaB T[],
o AR Tl PR 223, 2013,16(5) : 725-728

(3] BE=EE, FhAnIH. sEng  sFli-1 TEFIR A 301 5B 2 1 7 20k
RUTRESLLT]. Bt BERR A5 (AR , 2015, 35
(8):1149-1151

[4] Genest DS, Falcao S,Gutkowska J,et al. Impact of exer-
cise training on preeclampsia: potential preventive mech-
anisms[ J |. Hypertension,2012,60(5) :725-728

(5] fr &R, #Mas, A H, 55, AU LG Hh 2 o
G R UG 2 A9 K HAM I T i KPR SE L) ] A
BERIARAE R (A A RRER) , 2015, 35(2) :246-248

(6] 5K—Mg, &/ BEAERS S5, i A K R R T i v afi
ENERAERKE T2 1 AR S ST Ak
KE (V] M ERR A (FARPRARR) ,2010,30
(10) ;. 1475-1477

[7] Baltajian K, Bajracharya S,Salahuddin S, et al. Sequential
plasma angiogenic factors levels in women with suspected
preeclampsia [J]. Am J Obstet Gynecol,2016,215 (1):
89.e1-89.e10

[8] Lapaire O,Shennan A,Stepan H. The preeclampsia
biomarkers soluble fms-like tyrosine kinase-1 and placen-
tal growth factor:current knowledge,clinical implications
and future application [J]. Eur J Obstet Gynecol Reprod
Biol,2010,151(2):122-129

[9] Verlohren S,Galindo A,Schlembach D,et al. An auto-
mated method for the determination of the sFli-1/PIGF
ratio in the assessment of preeclampsia [J]. Am J Obstet
Gynecol,2010,202(2):161.el1-161.el1

[10] Ouyang YQ,Li SJ,Zhang Q,et al. Plasma sFlt-1-to-PIGF
ratio is correlated with inflammatory but not with oxida-
tive stress in Chinese preeclamptic women [J]. Arch Gy-
necol Obstet,2009,280(1):91-97

[11] Aggarwal PK,Chandel N,Jain V et al. The relationship
between circulating endothelin-1,soluble fms-like tyro-
sine kinase-1 and soluble endoglin in preeclampsia[J]. J
Hum Hypertens,2012,26(4) :236-241

[12] Hassan MF,Rund NM,Salama AH. An elevated maternal

plasma soluble fms-Like tyrosine kinase-1 to placental



5% 36 555 10 ]

-1276- Mo BB R ¥ R 2016 4F 10 A
growth factor ratio at midtrimester is a useful predictor for (23] BE&¥, A 3, M X, 5. sFl-1.P LGF 5 ERIF
preeclampsia[ J]. Obstet Gynecol Int,2013,2013.202346 TR AT AR SR SE (1], fREEEE 254475 ,2015,37(5)

[13] £ J%, %R PLGF Fli-1 5 4 W1 i FR % o A 71-75
RHEMFELT]. BRA-2RIE,2014,20(4) : 704-706 [24] WGARSE, EARTE, MHT, 45, 005 KT PLGF sEng
[14] Pk k. sFl-1 PIGF \sFlt-1/PIGF ZEAE YRS L FE#H A B TRRAENAPIZE [1]. SSHERRGE,
HEIZ I X EAE D ]. JERTEREE 25, 2012 2014,30(22):3697-3698
(15] XURER MR SRARIY e I Hopo 28 I3 1 4R A [25] Z544. TIRTIYI % B H ™ 5 2 5 NF-kB . TNF-a
FR-18 R AR R KPR LB SC (U], R B2y Je PLGF MHSEPEMT ST [J]. [ 10 %) & £ ,2014,29
F1),2011,13(5) :861-862 (12): 1849-1851
[16] AR, Thes, T 32, % MBNIAEKNTSIOE 061 g Fagamm i sbng 15 sFie1 MFEDBAF
;;J;;iﬁffﬁ?ﬂifi;ﬂjﬁj%%m” hiE K7 [T, LG R EE 254756 ,2016,20(5) : 174-175
(17] S {]/:l\]}‘%jf; FJ’{{/]’\Z}T %: LA K TR [27] Shibata E,Rajakumar A,Powers RW et al. Soluble fms-
ﬁtl:té?Eﬁiﬁ)ﬁ%m;ﬁi{ﬁﬁﬂPﬂ’]ﬁM%‘:X[]] i like tyrosine kinase 1 is increased in preeclampsia but
T A 2012,22(10): 241024112414 not in normotensive pregnancies with small-for-gestation-
(18] G35 B, ZEBebk 2. TR L5 IGF- al-age neonates;relationship to circulating placental
| A PLGF (3535 S B S [0, LI A it growth factor[J]. J Clin Endocrinol Metab,2005,90(8):
(B2 ,2013,15(3) :307-308 4895-4903
[19] 120 XM, % Il AEIRPEIILTE PLGF PP13 . [28] Unal ER,Robinson CJ,Johnson DD, et al. Second-trimester
B-hCG TL-18 FITE-2 o T 56t 9 A 400 40 T 00 4 (857 0. angiogenic factors as biomarkers for future-onset preecla-
SRR P40 L T 2475, 2015,20(4) : 34,6 mpsia[J]. Am J Obstet Gynecol,2007,197(2):211.el-
[20] dEszit ARF 2, 3K2207, 4. L3 VEGF, sFlt-1,NO 7& 2114
(A 0 5 L 0 R v B e AR S L[], [29] Levine RJ,Lam C,Qian C,et al .Soluble endoglin and
e HifE4%7,2014,22(7) . 85-87 other circulating antiangiogenic factors in preeclampsia
[21] BRUR, SRARER. ZEIE IS sEng sFI-1 B2 PLGF ¥k [J]. N Engl J Med,2006,355(10):992-1005
AR AT FR BT A F AN (1], ) AR E 2% ,2015,36 [30] Zeisler H,Llurba E,Chantraine F, et al. Predictive value
(4):597-598 of the sFlt-1;PIGF ratio in women with suspected
[22] %hak4. B MG PLGF/sFl-1 AT TR BT A preeclampsia[ J]. N Engl J Med,2016,374(1);13-22

WM EL]]. BARE S S5EEZ,2015,22(18):85-86

(W5 HH] 2016-03-14

(F#% 1269 )

[10]

[11]

tion inskeletal Class I , II ,and Il malocclusions as

sessed with cone-beam computed tomography[J]. Angle
Orthod ,2012,82(1):67-74

INRZEE WG ST BRI AR e
T[], JE AR 24, 2013,21(3) : 176-177
EIO7. BE L2 R AR R A R AT X
FREBIESFER CBCT #F5E [D]. M & BEKF,
2014

[12]

[13]

[14]

SarikayaS,Haydar B, Ciger S,et al. Changes in alveolar
bone thickness due to retraction of anterior teeth [J]. Am
J Orthod Dentfacial ,2002,122(1):15
VRS, E R 2R A AR T b U KO R AR S S
T EE A SRR D). R SRR KA, 2014
R, ARUEE. HEURTE CT FEAE L 1 R A 1
FERE[T]. HEEEE,2013,33(10) . 715-717
[KFmHH] 2015-12-13



