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Background

The WHO recommends the ideal rate for cesarean section to be 15% of the total birth, but researchers
are still attracting attention to the fact that in recent years this rate has been steadily increasing, and
risk is not decreasing worldwide. Incidence of postcesarean section inflammation and infection are
8-10 times higher than vaginal birth. The determination of lactate levels in early diagnosis of sepsis is
clinically significant and the higher the lactate level increases the risk of mortality.

Objective

The aim of the study is to improve early detection of inflammation and infection and prevention of
serious complications by using risk factors of postcesarean section inflammation and infection, and
detecting procalcitonin and lactate in maternal blood.

Materials and Methods

This research is conducted between 2015-2017 based at the “Urguu” Maternity Hospital, Obstetric
Clinic of National Center for Maternal and Child Health of Mongolia. Factors affecting postcesarean
section inflammation and infection are calculated based on multifactorial regression analysis.
Procalcitonin was determined by enzyme binding assay while lactate, C-reactive protein, and lactate
dehydrogenase were determined by “E-311” the fully automated analyzer.

Results

According to the results of the study, the probability of inflammatory and infectious complication
is 2.4% when the duration of labor increases by one unit, 34.8% when the risk of amniotic fluid
increases, 14.6% when the pregnancy process become more complicated. Whereas, excessive fetal
weight statistically increases the risk of infection, but its impact is low. The result of the study shows
that the procalcitonin sensitivity was 65%, and the specificity was 96%. Lactate resulted in sensitivity
of 56%, but with only 67% specificity. C-reactive protein had a sensitivity of 65% and a specificity of
96%. Lactate dehydrogenase resulted in sensitivity of 95%, and specificity of 82% in the diagnosis
of sepsis.

Conclusion

Postterm pregnancy, premature rupture of membranes, multifetal pregnancy, prolonged labor,
placenta previa, pyelonephritis, chronic hepatitis, chronic hypertensive disorder, anemia, emergency
cesarean section, preeclampsia are risk factors and it is statistically significant at (P<0.0001). The
biomarkers have a direct correlation to all stages of inflammation and infections, which are important
for the diagnosis.
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YHaacnan

OOMB-aac kecap M3C 3acfblH TYBLUWHI HUWAT
TepentuiiH  15%-nac  xatpyynaxryn  Ganxwir
30pbOOr Y CYYIUMH XKWUNYYOS4A A3NXUA HUATIA
TacpanTrym HamMargax, apcaan byypaxryn Gavraa
Hb CygfaavydblH aHxaapan Tatcaap OanHa.
Kecap mac 3acnblH gapaax ypaBcan xangsap
Tepex 3amaap TepceH Tepenteec 8-10 gaxuH ux
Toxuonggor [1, 2, 3].

Shi-Peng Gong (2011) Hap ONOH XYYWH 3YWNUIAH
cypanraaraap Tapranant, YpPruvMH  LWWHIBHUNA
Oypxyyn ypbTax xarapax, M3cC 3acrblH ©MHOX LyC
OaraganT, aHTUOMOTUK ypbAYUIIAH CIPrUANSINT
XWUWTO33ryMn 33par wanTtraaHyyq Yp3aBcan xanasap
yycaxag wyya Heneenger 60noxbir TOrTOOX33
[4]. XKun O6yp 5.2 caa ax yxun xangBapaap
xyHaapy 150,000 Hb Hac Gapx GawHa. (Barton
JR, Sibai BM, 2012). XerxuHryi ync opoHa —
2.1%, NatuH Amepuk—7.7%, Adcdpuk 6onoH Asu
yncan—9.7%-11,6%, OXY 1.34: 1000 Tepenten
Toxuongdor GanHa. OpuvH  yeurlH  Xy4Tau
aHTMbMOTMK  BOMOH  XMMUWH  Bangmanyyauir
OpPreH XaparnmacaH xagum 4 Espon, AHY 33par
XODKUHIYWA ync opoHg yxun xangsapbiH 30-50%,
XenKK Oynm ync opoHa 60-80% Hb yxang Xxypd,
Oyypax xaHgnarary 6ariHa. XangpapbiH Llyyq
wanTraaHTam axuMhH Hac GapanT Hb Gara G0OnoH
OyHO oprioroton opHyygag gyHxaap 10.7%,
3yyH Asung 13.07%, CaxapbiH Adpukt 10,3%
Oaviraa 6on eHgep opnoroToi opoHg 4.7% 6GanHa
[5]. OnoH cypnaauygblH cygancHaap kecap Mac
3acrblH Japaax XyHAP3n HUAT M3C 3achbiH 4OTOp
3.3-54.3%-unr xangBapblH 3pCOANTIN AXYYYAUMH
potop 80.4% wnr a3armk 6ariHa raxas [6].

YXNUAH 9pT YEUWH OHOLUWMATOOHA nakTaTbIr
TOOOPXOMNOX Hb  3MHAM  3yWH Jyxan ad
xonborgonTon Ganix Gereeq nakTtaT X3aun YMHII
eHOep Ganx Hb 3HAOSX IPCAMNUAT HIMITAYYITHI.
HaHrmiH  xangBap TYYHUA  XYHOWWAH  33prunr
VYHOM3X LWWH3 OHOLWUMATOOHA MNPOKanbUUTOHUH
(MKT) He CRP, TNF, IL-6 mapkepyygaac unyy yp
OYHTaM Bonoxeir cygamkas [7, 8, 9, 10, 11, 12].
MaHan yncag TepcHuin Japaax \VXun xangsap ax
OapuXbIH TycnamXumH TynramacaH acyyanblH Har
x3aBa3p, byypax xaHgnararyn 6arHa [13]. Manaw
OPHbl HEXEH YPXUXYWH 3pYYS MAHOUNH CTaTUCTUK
VY3YYNIANTI3C  Xapaxad  OXWWH  3HAJrASIMIAH
WanTraaHbl 4-p 6aipang TepcHUA Aapaax xanasap
OypTraracaH [14].

YpaBcan xangBap XYHA3PY, O9XWAH  eBYnen
SHOSMANUIAH HAr wanTtraad Gomk 6Gaiiraa Tyn
TYYH33C ypbOuunaH CIprunnax, uar anganryi
OHOLUMITK, 3MUMN3X Hb 3X GapUXbIH TyCNaMXUAH

HOH TIPryyHA TaBurgax acyyanblH Har 6ok Gariraa
Hb CyAarnraaHbl aXnblIlr XMNX YHA3CNan GOMCOH oM.

3opunro

Kecap mac 3acnblH gapaax ypaBcan xangsapT
Hemeernex 93pCA3NT  XYYMH  3YWNC,  9XWUWH
uycaHg npoKanbLUMTOHWH, NakTaTbir  WUApyynar
OHOLUSOrOOHA,  alumrnaHd  YpaBcan  xangsapbir
SPT WMNPYYNSH, HOUTOM XYHOPANasC ypbaqvnaH
Caprumnax aproir 60r10BCPOHryn 60Mroxo4 OpLUNHO.

Matepwman, apra 3y

Cypanraar 2015-2017 oHbl xoopoHn HOAT,
OXOMYT-UiH ax 6apux SMIrTaNyyyaANAH SMHINAIT
Kecap M3C 3acfblH Japaax Yp3BCan xarngsapaap
XYHO3PCOH OONMoH XyHOP3arynm 922 3MarTair,
oynrminH xapbuaar 1:1 6Galixaap TOOLIOONOH
cyganraaH xampyyrnnaa.

TyyBpUNH XOMXK33r Aapaax TOMbEOr aiuurnaH
TOOL00.

=22 p(1-p)/e?

Tannbap: Z= Wtrax xssraap, P= YayynantuiH
Cyypb TYBLUUH, e= AngaaHbl xa3raap.

TYyBpUIMH  X3SMXK33r TOOLLOOMNOXOo4, XapranscaH
Hexunyya: WTrox xasraap - 1.96, angaadbl
xsa3raap-0.05, 3arsapbIiH Heneenen -1.50. Hoorgox
NPOLEHTbIH Aaryy cyganraaHbl warnryyp xaHracaH
3MIrTANYYYOUNT COHIOH aBCaH.

ALLYYUNC-unH AHaraax yxaaHbl €C 3yWMH XSHANTbIH
canbap xopooHbl 2011 oOHbl 4 [yrasp capbiH
15-Hbl egpuiiH xypnaap OaTtnargcaH apra 3yWH
paryy éc 3yrH 36BLUeepenTanrasp cyganraaHg
OpONUOrYMMH BEHWUMH cydacHaac 3 MN uUyc aBd
3XUNH UYCHbl WWMACOHA NPOKanbUUTOHUHLIM “E-
411” ©yp3aH aBTOMaT aHanusatopvap epMeHT
xaBcapra xonbox apraap, Jlaktart, C-ypBanx yypar,
JlaktatgermgporeHasa “E-311" 6ypaH aBtomar
aHanusaTtopuap Togopxomrnos.  BuodusmkmiiH
MapKepyyablH AyHOAX yTra, CTaHOApT Xa3aunr,
eBepmeLl, 6ONOH M3AP3r YaHapbIr TOOOPXOWITK Y
OYHI TOOLJ100.

Kecap Mmac 3acnbiH gapaax ypaBcan xangsap
yycaxag Heneemx 6anraa Xy4uH 3yWNCUMIT OMOH
XYYUH  3YWNUAH  PErpecCumH  LUMHXUINTISHUMN
apraap TOOUOH 2 Oynruir xapbuyyrnaH Cydarmk
YHOrad XMNC3H.

CypanraaHp xampyynax wanryyp
1. Hac xapransaxryi
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2. CypanraaHf oporLoXbIr 39X e6epee 36BLUIeepCeH banx
3. Kecap mac 3acnbiH gapaax ngaaT yXKnasap XYHO3PCOH aX4yy4
4. XaHanTblH OyNarT kecap M3C 3achnbliH Aapaa XyHAp3arym axyyya

CypanraaHaac xacax wanryyp
1. CypanraaHg oponuoxbir 9X 3eBLUeepexryin banx
2. Tepex 3amaap TepceH 6on

Yp AyH
OnOH XYYMH 3YWJICUAH PEerpecCUnH LWNHXUITII3HUM AYH

CypanraaHgaa 6ug 922 axuir xampyynaH TOXMONAON XSHANTbIH Cyganraa XUk Kecap M3C 3acriblH
Japaap Yp3BCasn XxangsapblH 3pCOanT XYYMH 3YNIICUAT PErPECCUNH LUMHXKUAT33raap TOAOPXONN0O.

Table 1. Multifactorial regression analysis

Unstandardized Standardized
Risk factors Coefficients Coefficients T Sig.
B Std. Error Beta
(Constant) -.077 157 -.490 .625
Age .000 .002 -.006 -.185 .853
Gravida -.127 .071 -.420 -1.785 .075
Number of labour 139 .073 .288 1.907 .057
Number of medical abortion .102 .072 .185 1.411 .159
Abortion 119 .071 1130 1.680 .093
Control during pregnancy -.001 .003 -.006 -.223 .823
Duration of stages of labour .024 .007 .240 3.445 .001
Premature rupture of membranes -.014 .008 -.123 -1.886 .05
Amniotic fluid .348 .036 .288 9.626 .000
Number of vaginal examination .003 .009 .011 .380 .704
During pregnancy .146 .010 397 15.103 .000
Toxicosis of pregnancy .021 .019 .028 1.077 .282
Gestational age -.001 .001 -.025 -.961 337
Fetal weight -4.676E-05 .000 -.063 -2.346 .019
Surgery -.038 .031 -.037 -1.215 .225
Number of surgery -.022 .020 -.031 -1.069 .285

CypanraaHbl yp OYHI33C Xapaxaf TepenT YPrasnkriax Xyrawuaa Har HANKIap NXAcaxa YPaBCan xangsapaap
XyHOPaxX maragnan 2.4%, ypar opuMblH LUMHIOHUIA 3pcaan HaMargaxag 34.8%, KMPAMCHUI SBL, XYHAPIX
Tycam 14.6% 60mox Hb TOrToOranoo. XapwH YPriH >KUH H3M3IrA3X Hb XangBap YYCaX 3JpCcanvir
CTaATUCTUKWUIH XYBbA HAM3IrAyyink 6anraa xagmm 4 HeneennuiiH Xxamxaa Hb Oara GariHa.

BuonoruitH copunoop (NpoKanbUUTOHWH, NaKTaT) YP3BCan XxanaBapbIr UNPYYNcaH 6anaan

YpaBcan xanaBapbir 3pT UINPYYAax GuomMapkepuinH WnHXuNraar 200 axag XUk yp AyHr TOOLJ100.
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Table 2. Correlation between biomarker and sepsis

. SIRS Sepsis Severe sepsis

Biomarkers P Value
Mean (95%Cl) Mean (95%Cl) Mean (95%Cl)

Lactate dehydrogenase (u/l) 749.4ull 944 .9ul/l 1034.8ul/l 0.016
(587.3-911.5) (780.9-1108.8) (774.7-1295)

Procalcitonin (ng/ml) 4.2 Hr/mn 6.0 Hr/mn 6.8 Hr/mn 0.013
(1.6-6.7) (3.7-8.3) (2.9-10.7)

C-reactive protein(mg/dl) 114.6 mg/dl 138.2 mg/dl 140.3 mg/dl 0.184
(91.6-137.4) (116.5-159.8) (113.4-167.3)

Lactate(mg/dl) 3.7 mg/di 4.6 mg/dl 5.1 mg/di 0.122
(3.1-4.3) (3.9-5.4) (3.9-6.2)

XYCHarT 2-33¢C xapaxag bModusnkniiH mapkepyya Hb YP3IBCAN XanaBapblH ye waTtTan Wyya xamaapantan
Bairaa Hb cTaTUCTUK a4 xonboranbliH TYBLWUWHA XaMaapanTan 6arHa.

Table 3. Sensitivity and specificity of procalcitonin in sepsis

Rates and Confidence Intervals 95% C.1
Measure Value Lower Upper Formula Calculation
Sensitivity (TPR) 0.6577 0.5756 0.7334 A/(A+C) 98 /149
Specificity (TNR) 0.9608 0.8654 0.9952 D/(B+D) 49/51
Likelihood Odds Ratio 47.0784 11.0009 201.4727 LR+/LR- 16 7718/ 0.3563

CynanraaHbl yp OYHr93C xapaxafd MpoKanbUUTOHUHBI M3Apar YaHap 65, eBepmey YaHap 96 Oanraa Hb
OHOLLUMIITOOHbI HanaBapTan 6ananbir UNapxMnmk GanHa.

Table 4. Sensitivity and specificity of lactate in sepsis

Rates and Confidence Intervals 95% C. I.

Measure Value Lower Upper Formula Calculation
Sensitivity (TPR) 0.5655 0.4808 0.6475 A/(A+C) 82 /145
Specificity (TNR) 0.6727 0.5329 0.7932 D/(B+D) 37/55
Sensitivity + Specificity 1.2382 TPR + NR 0.5655 + 0.6727
Likelihood Odds Ratio 2.6755 1.394 5.1351 LR+/LR- 6459

XYCHarT 4-33c xapaxag JlaktatblH M3gpar YyaHap 56, eBepmeL, YaHap 67 Ganraa Hb OHOLUMIITOOHBLI ad

xonéorgonTon 60MoXbIr UN3PXUNIMK GanHa.

Xanuamx

Kecap Mac 3acnbiH JaBTaMX HAMaIraaXx banraaram
XOnbOoOoTON YPIBCANT XYHAP3N Hb 6HEeer XypTan ax
OapuXbiH LUMHXMN3X yXaaHbl NPAKTUKT TynraMacaH
acyyanelH Har 6ok ©OanmHa [8]. Ox GapwuxbiH
NPaKTUKT aHTUOMOTUK X3PIrNICIHTIN XOnO0OTON
093px amrar 6yypd GamncaH 6onosdy cyynuiH 10
XWUnA OONXvMnH Byx ync OpoHA TepCHUM papaax
XanaBap HAMIr4akK, 9X GapuXbIH WANTraaHT VKU

XYHAP3ANaap xung ayHmkaap 150 MaHraH ax aHAaX
fanHa. Mac 3acnblH papaax ymawH cancTbiH
YP3BCan, WapXHbl Xanasap, yman opuMblH eexner
34, LWI33C famxyyrnax 3amblH OGOMOH X3BMMWMH
rAnTaHrMnMH ypaBcan, 6ara aapurunH naaat byrnaa
39par XyHOPan Yycaxah axuvH uyc Garagant,
apxar gapanT MXC3X 3Mrar, 3ypX CygacHbl 3Mrar,
0OepHMIN  3Mrar 39par 9pXTSH  TOITOMLOOHbI
©BYHYY[, XXUP3MCHUIA XOXKYY XOPAJI0ro, YXrmpcaH
TepenT, ypar OpYMbIH LUMHISH rapaag yaax, ypar
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OPYMbIH LUMHIH Llaraac ypbTax rapax, OfioH AaxXuH
YTP33HUI Y3Nar XUnx, sapantan kecap mMac 3acarn,
NX3P XKMPIMCIANT, NXAC TYPYYNANT, YPrUH LUMHIOH
HOrOOH Galix, TepenT c3ad3NT yp AYyHryn 6onox
39p3ar OFfIOH XYYMH 3YWNC Hemneerk GanHa racaH
ovgHun cypanraadbl yp ayH Kelley Conroy (2012),
N.Schneid-Kofman, E.Sheiner (2005) Shi-Peng
Gong (2011), My4ykosa A.B. (2014), X.J1xarsacypaH
(2006), >K.Yamas (2009) HapblH cyganraatan
Ay GanHa. HaHrmiiH xangBap TYYHUA XYHOWAH
39prMIAr YHaNaX OHOLUNOrOOHA MPOKanbLUUTOHWH
(MKT) He CRP, TNF, IL-6 mapkepyydaac unyy yp
AYHTaM Bonoxbir GuaHu cyganraa XapyyrcaH.
MpokanbUUTOHMH GON 34MNAH FAMTAM, CUCTEMUINH
YP3BCAN, AnaHrysa HIHMnH XyHa, XangsapbiH yeq
OveuniiH xapuy ypBasnblH yea UXacaar CUABSHIUIH
npo-gaaeap tom [9]. PCT 3HOOTOKCMH OOMNoH
YP3BCNWAH MeamnaTopyyablH 3CPar xapuy ypsan
0ok siH3 OYpuIAH 3a33c anrapaar. HAHMimH xyHg
xangaBapblH axHun uaryygag PCT-H TyBLWWH (Bang
Xyrauaa 2-4 uar) uycaHz mMagaraaxymy nxacaar 6a
aHTUOMOTMK BMUMIITIar 3PT IXM3X Llaapanaratan
Hexuen  GamgnyyablH  sinraH  OHOLUIIOrOOH.
xaoparnargadk 6onHo. MMKT-HWMM TyBWMH xanasap
amunargax tycam 6yypaar (MKT-HUin CUABSHIMIAH
xarac 3agpanbiH xyrauaa 25 uar) yypaac TyyYHWUAr
XAMXKUX Hb SMUYWUIMAdHWA Yp AYHI XsHaxag ad
xon6orgonTton [12]. TpoKanbUWTOHUH HAHTUIH
XangBapblH yed M34par, eBepMel, YaHap unyy
Mapkep oM. YXNUWH 3pT YEeWUrH OHOLUMATOOHA
nakTaTbIr TOOOPXOWMOX Hb 3MHAM 3YWH Yyxan ay
xonborgonton Garx Gereen nakrTat XaAuM YMHID
eHOep Oalx Hb 3HAOSX SPCANUIAT HIMITAYYITHI.
OnoH cyganraaHsl yp gyHg PCT 6onoH C-ypBank
yypar Hb BUPYCbIH Xangsap, ayTOMMYHH ©BYMH,
3CBAMN HAHrMNH Oyc xangBapTan eBYTHYYATON
XapblLlyynaxag HAHMWH XangaBapTan eBYTHYYAS4
nx GancaH [15]. CRP 6onoH PCT xoé€p yxnuiH
XYI193H 3eBLUeeperaceH Mapkepyys tom [16].

OyrHanT:

1. Ypar opuYMmblH LUMHIMAH 3PT rapax, YxXrmpcad
TOPenT, ypar OpYMbIH LUMHIHUIA aMrar bangan,
XMP3MCHWI SIBL, X3BUNH BULL 39par Hb 3pcaanT
XYYUH 3ynn 6omk GanHa.

2. buvomapkepyyn Hb Yp3BCan, XxangsapblH ye
waTt 6GonroHa wWyyn XxamaapanTtaé  ecCeH
Y3YYNanTTan Ganraa Hb OHOLUMATOOHbI Yyxan
ad xonborgonTon 60Mnox Hb Xxapargax bariHa.
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Tanapxan:

CypmanraaHbl axmbIl  XUAX OOMOMXKWUIAT  XaHrax
erceH AHaraaxblH LLUnHXnax YxaaHsl YHASCHMIA VX
Cypryynb (3axupan, AY-Hbl JOKTOp, npodeccop
XK.LlonmoH), AHaraax yxaaHbl cypryynb (3axupan,
AY-Hbl goktop, npodgeccop C.MeHxbaspnax), Ox
Bapuvx, amMartTanyyya cyananbiH TOHXMM (Opxnary
AY-Hbl goktop O.Menxuauar, barw AY-Hbl JOKTOP
b.)KaprancanxaH, AY-Hbl JOKTOP, 434 npodeccop
XK.OHxuauar), HwicnanuiiH “Opree” amapXxux
raspbliH XamT OfOHA, Tanapxan UnNapxunnee.
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