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AMNIOTIC FLUID IS A MARKER OF THE CONDITION OF THE FETUS.
IS IT SO?
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BACKGROUND: In the presence of meconium in the amniotic fluid, childbirth is usually classified as a high-risk group,
which leads to an expansion of indications for operative delivery. Also in the literature there are indications of an increase
in the frequency of the birth of a child in a state of asphyxia, with premature rupture of amniotic fluid.

AIM: The aim of this study is to determine the significance of the influence of meconium color of amniotic fluid
and the duration of the anhydrous period on the birth of a child in a state of asphyxia.

MATERIALS AND METHODS: A retrospective study was conducted between the two groups in 12,342 women delivered
at the Perinatal Center of the Pediatric University.

RESULTS: Meconium coloration of amniotic fluid was 2 times more common in the presence of hypoxia, and 5 times
more common in the presence of severe fetal hypoxia during full-term pregnancy, while in premature pregnancy,
the child was born in a state of asphyxia, regardless of the color of the amniotic fluid. Premature rupture of amniotic
fluid occurred at the birth of a full-term baby in a state of asphyxia statistically significantly more often, although the
duration of the anhydrous period did not have statistically significant differences in the groups.

CONCLUSIONS: Premature rupture of amniotic fluid at the birth of a premature baby had no differences in the groups
with and without asphyxia, however, the duration of the anhydrous period was statistically significantly longer in
patients who gave birth to children in a state of asphyxia. With an anhydrous interval of 26 hours or more, the risk
of having a child in a state of moderate and severe asphyxia increased. The risk of ascending infection of the placenta
of the third stage during preterm labor increased with an anhydrous interval of more than 53 minutes, which confirms
the feasibility of prescribing antibiotic therapy for premature rupture of amniotic fluid during preterm pregnancy at the
time of diagnosis of this condition, regardless of the planned obstetric tactics.
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AKTyanbHOCTb. [1p® HanU4MM MEKOHMS B OKOJIOMAOAHbLIX BOAAX PoAbl 0ObIYHO OTHOCAT K rpynne BblCOKOr0 puUCKa, 4YTO
BeAET K pacliMpeHnto NOKa3aHui K onepaTMBHOMY poJopa3pelleHnio. B nutepaType Takxe ecTb yKa3aHMs Ha NoOBblEHWE
YacToTbl poXAaeHUs pebeHKa B COCTOSHUM acPUKCUM, MPU NPEXAEBPEMEHHOM U3NUTUU OKONIOMNOAHbIX BOA,.

Llenb uccnepoBanusa — onpepeneHme 3Ha4YMMOCTU BIUSHUS MEKOHMANbHOM OKPACKM OKONMOMAOLHbIX BOA WU ANUTENbHOCTU
6€3BOAHOr0 MPOMEXyTKa Ha poXAeHne pebeHKa B COCTOSHUM acPUKCUM.

Matepuanbl u MeTogbl. [lpoBeeHO peTPOCNEKTUBHOE UCCNef0BaHWe ABYX rpynn u3 12 342 xeHLWmWH, pofopa3peLleHHbIX
B [MepuHaTanbHOM LeHTpe leanaTpuyeckoro yHuBepcuTeTa.

Pesynbratbl. MeKOHMaNbHas OKpacka OKOJIONIOAHbLIX BOL B 2 pa3a yalle BCTpeyanacb Npu HaaM4Mu rMNOKCUMKM U B 5 pa3s
yawie — Mpu HaMYMKU TSXKENOoW TMNOKCUM NnoAa Npu AOHOWEHHOM 6epeMeHHOCTH, Toraa Kak npu HefoHOLWeHHOW bepe-
MEHHOCTM pebeHOK POXAANCsa B COCTOSHUU aCHUKCUU BHE 3aBUCMMOCTHM OT LIBETA OKONOMNOAHbIX BOA. [TpexaeBpeMeHHoe
W3IUTUE OKOMOMIOAHBIX BOL BCTPEYANoCh NpU pPOXAEHUU AOHOWEHHOro pebeHka B COCTOSAHUM acPUKCUM CTaTUCTUYECKM
3HaYMMO yalle, XOTS AAUTENbHOCTb 6E3BOAHOI0 MPOMEXYTKA CTAaTUCTUUECKM 3HAUMMBIX PA3NUYMiA B Tpynnax He umena.
3aknwoueHue. [pexaeBpeMeHHoe U3UTUE OKONOMIOAHbBIX BOL NPU POXAEHUN HEAOHOLWEHHOro pebeHKa pasnnMyuunii B rpyn-
nax rnpu HaaMuMmM U OTCYTCTBUM AaCHUKCUM HE UMENIU, OAHAKO ANUTENbHOCTb 6€3BOAHOI0 NPOMeXyTKa Bbina CTaTUCTUYECKHU
3HaUMMO 6onblle y NaLMEHTOK, POAMBLLMX AETeN B COCTOSAHUMU achukcun. Mpu 6e3BogHOM NpomexyTke 26 4 u bonee puck
poxaeHus pebeHka B COCTOSAHUM acPUKCUM CpefHeN U TSKenon cTeneHu yBenuuusancsa. Puck Bocxoasawero MHdMUMpo-
BaHWA nocnena TpeTbel CTaauu Npu NpexaeBpeMeHHbIX poAax MOBbIWANCA NPU AIUTENbHOCTU GE€3BOLHOI0 NMPOMEXYTKA
6onee 53 MWH, YTO NoATBEPXKAAET Lenecoobpa3HOCTb Ha3HAYeHUS aHTUBaKTepUanbHOM Tepanum Npu NpexaeBpeMeHHOM
W3IMTUWM OKOMOMNOAHbIX BOA NPU HEAOHOWEHHOW 6epeMeHHOCTU B MOMEHT AMArHOCTUKM AAHHOTO COCTOSIHUS BHE 3aBU-
CMMOCTM OT MAAaHUPYEMOM aKyLepCKoW TaKTUKMW.

KnioueBble cnoBa: 6epeMeHHOCTb, MNAAEHEL, HOBOPOX/AEHHbIA; aMHMOTUYECKAS XWUAKOCTb; MEKOHWI; achukcus;
TMNOKCMA Nnoaa; niaueHTa.
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BACKGROUND

The presence of meconium in the amniotic fluid
is one of the possible symptoms of intrauterine
fetal hypoxia. In 1903, Whitridge Williams [14]
first noted that the release of meconium into the
amniotic fluid was a consequence of anal sphincter
relaxation against hypoxia. Later, in the presence
of hypoxia, the fetus may exhibit abnormal respira-
tory movements, which, in the case of meconium-
stained amniotic fluid, can lead to meconium as-
piration syndrome. Therefore, in meconium-stained
amniotic fluid, childbirth is usually classified as
a high-risk one, which leads to an expansion of
indications for operative delivery [13].

A study indicated that premature rupture of
membranes plays a certain role in birth in a
state of asphyxia, perinatal morbidity, and morta-
lity [12]. Predelivery amniorrhea is of particular
importance in the case of incomplete pregnancy
because the risks of preterm delivery, perinatal, and
infant morbidity and mortality increased [1, 3, 10].
Premature rupture of membranes is a common ob-
stetric pathology, occurring in 10%—-19% of cases
in term delivery and 5%-35% in preterm delivery
[2, 7].

This study aimed to determine the effect of
meconium-stained amniotic fluid and the duration
from rupture to delivery on the birth of a child in
a state of asphyxia.

MATERIALS AND METHODS

A retrospective study was conducted in two
groups of 12,342 women who gave birth at the Peri-
natal Center of the Pediatric University (a third-
level obstetric facility). The main group included
272 (2.2%) patients with moderate and severe
asphyxia (1-min Apgar score of <6 points) [11],
where 82 children (3.3%) were born with severe
asphyxia and 190 (69.7%) were born with moder-
ate asphyxia. The control “norm” group included
12,070 (97.8%) women who gave birth to children
without asphyxia (with a 1-min Apgar score of
>7 points). The criterion for diagnosing moderate
and severe asphyxia was a 1-min Apgar score of
<6 points and for the absence of asphyxia at birth
was a 1-min Apgar score of >7 points. The diag-
nosis of moderate asphyxia was established with
a 1-min Apgar score of 4—6 points and severe as-
phyxia with 1-3 points [11]. The exclusion criterion
from the study was multifetal pregnancy, regardless
of its outcome.

The study was performed in compliance with the
ethical standards of the Declaration of Helsinki of
the World Medical Association “Ethical Principles

for Medical Research Involving Human Subjects”
and “Good Clinical Practice in the Russian Fed-
eration” and ethical standards of the local Ethics
Committee of the Military Medical Academy.

Statistical data analysis was performed using
Statistica 7 (Statsoft Inc., USA). The Mann—Whit-
ney test for independent groups was used to de-
termine the statistical significance of differences
between quantitative parameters. Statistical pro-
cessing of qualitative attributes was performed us-
ing Fisher’s criteria, y% %* with Yates correction,
and odds ratio calculation. A p-value <0.05 is gen-
erally accepted in medical statistics as a criterion
of statistical significance. In this study, the qual-
ity of the binary classifications was assessed using
the receiver operating characteristic (ROC) curve.
To quantify the ROC curve, the area under the ROC
curve was used: the higher this indicator, the high-
er the quality of the classification (0.7-0.8, good;
0.8-0.9, very good; 0.9-1.0, excellent). With a val-
ue of 0.5, the classification method corresponded
to a random distribution.

STUDY RESULTS

The rates of meconium-stained amniotic fluid
in the presence of moderate and severe hypoxia
in full-term and premature fetuses were compared.
The results are presented in Tables 1 and 2.

Thus, meconium-stained amniotic fluid was two
and five times more common in the presence of
fetal hypoxia and severe hypoxia, respectively,
during full-term pregnancy, showing statistically
significant differences. In incomplete pregnancy,
the child can be born in a state of asphyxia re-
gardless of the presence or absence of meconium
in the amniotic fluid. However, no studies have
further analyzed the causes of meconium-stained
amniotic fluid in premature infants. In full-term
infants, the release of meconium into the amni-
otic fluid was dependent on the presence of an
infectious lesion of the placenta of various origins
(Table 3).

In full-term pregnancy, meconium-stained amni-
otic fluid was statistically significantly more often
associated with ascending infection of all degrees,
herpetic and ureaplasmic choriodeciduitis, and a
combination of ascending bacterial infection with
hematogenous infection of the placenta by various
agents.

For further analysis, women who delivered at
full-term (n=11,662) were distributed into the
main group (n =70; neonates with moderate and
severe asphyxia) and the control group (n = 11,592;
neonates without symptoms of asphyxia).

@ llepnatp. 2022.T. 13. Boin. 6 / Pediatrician (St. Petersburg). 2022;13(6)

elSSN 2587-6252



EDITORIAL/NMEPEAOBAA CTATbHS

Meconium staining of amniotic fluid in preterm pregnancy (n=680)
MekoHWanbHas OKpacka OKONOMIOLHbIX BOA, NPU HEeAOHOLWEHHOW BepemMeHHOCTH (n = 680)

Table 1 / Tabnuya 1

Indicator / Iloka3areins

Meconium color of amniotic
fluid / MexoHunanbpHas okpacka
OKOJIOILUIOAHBIX BoJ (1 = 30)

Amniotic fluid is light /
OKXOJIOIUTOTHEIE BOJBI CBETIIBIE
(n=650)

Statistical significance /
CraTucTHYeCKast 3HAUUMOCTh

Fetal hypoxia, total /
['unokcus mniona, BCero

10 (33.3%)

190 (29.2%)

p>0.05

Severe hypoxia /
Tsoxenast TUIOKCHS

5 (16.6%)

62 (9.5%)

p>0.05

Meconium staining of amniotic fluid during full-term pregnancy (n=11,662)

MekoHManbHasn oKpacka OKOMONIOAHbIX BOL NpU AOHOWeEHHOW 6epemMeHHocTH (n=11662)

Table 2 / Tabauya 2

Meconium color of amniotic Amniotic fluid is light / . -
. . Statistical significance /
Indicator / IToka3aTenp fluid / MexonunanbHas okpacka | OKOJOIUIOIHBIC BOJIBI CBETIIbIC
CrarucTuyeckas 3Ha4UMOCTh
OKOJIOTIIONHBIX BOJ (1 = 833) (n =10,829)
Fetal hypoxia, total / 11 (1.3%) 59 (0.6%) <001
T'unokcus miaoxa, BCero
Severe hypoxia / o o
<
Tsxenast THIIOKCH S 4 (0.5%) 10 (0.1%) p=0.01

Table 3 / Tabnuya 3

Meconium staining of amniotic fluid and the structure of the placenta during full-term pregnancy (n=11,662)
MeKkoHManbHas OKpacka OKONOMIOLHbIX BOA, U CTPOEHUE Nocnefa Npu LOHOWEHHOM 6epeMeHHOCTH (n=11662)

Meconium color of
amniotic fluid / Amniotic fluid is light / | Statistical significance /
Parameter / TToka3aTeib MekoHuanpHast okpacka | OKOJIOIIOJHBIC BOJBI Craructuyeckas
OKOJIOILJIOAHBIX BOJ ceemibie (n = 10,829) 3HAaYUMOCTh
(n=833)
Ascending infection of placenta, total / 437 (52.5%) 3986 (36.9%) »<0.0001
Bocxopnsiee nHbUIMPOBaHHE MOCIENA, BCETO
o I stage /I cramms, 218 (26.2%) 2611 (24.1%) 2217322
o II stage / Il cramus, 98 (11.8%) 842 (7.8%) x <0 00'01
o III stage / 11l cramgms 121 (14.5%) 534 (4.9%) p=5
Chlamydlail Chi)flOdéCldllltlS / 49 (5.9%) 603 (5.6%) p>0.05
XIaMuUHHBIA XOPHOICIIHIYHT
Mycoplasma chorlvodemdums / 221 (26.5%) 3136 (29.0%) > 005
MHUKOIIA3MEHHBIH XOPHOICIIHIYHT
Ureaplasmic chor}odemdultls / 65 (7.8%) 1187 (11.0%) » <001
VpearnaazMeHHbIH XOPUOACIUAYHUT
RNA viral infection / o o
PHK-BHpYyCHO® HHUIHpOBaHHe 190 (22.8%) 2703 (25.0%) p>0.05
DNA viral infection / o o
JHK-BupycHOe HHPHUIIPOBAHHE 1 (0.1%) 33 (0.3%) p=0.05
Herpetic infection / 408 (49.0%) 4871 (45.0%) »<0.05
Tepnernyeckoe HHGUIUPOBAHUE
Chronic placental insufficiency /
XpoHHUecKas IUIalleHTapHAasl HEJIOCTATOYHOCTh:
* compensated / KOMIIEHCHPOBaHHAs 105 (12.6%) 1645 (15.2%) p>0.05
* sub- and decompensated / 55 (6.6%) 705 (6.6%) »> 005
cy0- ¥ JEKOMIIEHCUPOBAHHAS

@ llegunarp. 2022.T. 13. Boin. 6 / Pediatrician (St. Petersburg). 2022;13(6)

ISSN 2079-7850



EDITORIAL/MEPELOBAS CTATHA

Table 3 (continued) / lpodomweHue mabauysi 3

Meconium color of
amniotic fluid / Amniotic fluid is light / | Statistical significance /
Parameter / IToka3zatens MexonnanbHas okpacka | OKOJOIUIOIHEIE BOJBI Cratuctuueckas
OKOJIOILJIOJHBIX BOJ ceemiele (n = 10,829) 3HAYUMOCTh
(n=2833)

Combined infection of the placenta /
CoueTaHHOC MHOHUIUPOBAHHE MTOCIE/A!
* no/Her 331 (39.7%) 5024 (46.4%) = 16.23
* two agents / 1Ba areHTa 375 (45.1%) 4453 (41.2%) p<0.01
 three agents / Tpu arenra 120 (14.4%) 1283 (11.9%)
» four agents or more / yeTbIpe areHTa u O6ojee 7 (0.8%) 54 (0.5%)

S . :
Ascending + herpetic infection / 237 (28.5%) 2200 (20.3%) »<0.001
Bocxomsimiee + reprnetnieckoe HHGUIMPOBaHHE
Ascending + RNA viral infection / o o
Bocxonsmiee + PHK-BupycHoe nnpunuposanue 96 (11.5%) 918 (8.5%) p=0.01

S - -
Ascending + mycoplasma infection / 89 (10.7%) 918 (8.5%) »<0.05
Bocxozsiiiee + MUKOIIa3MEHHOE HHPUIIMPOBaHIE

I - -
Ascending + ureaplasma infection / 36 (4.3%) 297 (2.8%) »<0.05
Bocxozsiuee + ypearuia3MeHHOe HHOHUIIMPOBAHUE

N . .
Ascending + chlamydial 1vnfect10n/ 17 (2.0%) 180 (1.7%) p>0.05
Bocxoasuiee + xiaMuauiiHOe MHGUIIMPOBAHUE

Table 4 / Tabauya 4

Premature rupture of amniotic fluid and the duration of the anhydrous period in full-term pregnancy (n=11,662)
MNpexaeBpeMeHHOe U3IUTUE OKONOMIOAHbIX BOA, U AJMTENbHOCTL 6E3BOAHOMO NMPOMEXYTKA NMPU AOHOLIEHHOW 6epeMeHHOCTH

(n=11662)
Main group / Control group / Statistical significance /
Parameter / IToka3zaTens OcHoBHas rpymnna KonTponbsHas rpynna Crarucruueckas
(n=170) (n =11,592) 3HAYUMOCTh
Premature rupture of amniotic fluid / 45 (64.3%) 6601 (56.9%) »<0.05
[pexaeBpeMeHHOE N3IMTHE OKOJIOIIONHBIX BOJ
Dry period, min / 237.9 £ 303.1 284.8 + 198.0 p>0.05
JAnuTenbHOCTh O€3BOJHOTO MPOMEKYTKA, MUH

Table 5 / Tabnuya 5

The area under the ROC-curve of the duration of the anhydrous period in children born from a full-term pregnancy
in a state of moderate and severe asphyxia and without asphyxia
Mnowapb nog ROC-kpuBOW AAnTENBHOCTM 6E3BOAHOIO NPOMEXKYTKA Y AETEN, POAMBLUMXCS OT LOHOLEHHOM BepeMeHHOCTH B CO-

CTOSAHUM ACHUKCUM CpeSHEeN U TSKeNon cTeneHn 1 6e3 achukcmm

Asymptotic 95% confidence interval /
Square / Stcandard error / Asymptotic value / Acumnroruueckuil 95 % noBepuTenbHBIN HHTEpBA
TaHJapTHas
[Mnomans omﬂngKa ACHUMIITOTUYECKOE 3HAYCHUE lower limit / upper limit /
HYDKHSISL TPaHuLA BEPXHsIsl TPaHHIa
0.567 0.046 0.155 0.476 0.658

Premature rupture of membranes statistically sig-
nificantly more often occurred in full-term infants
with asphyxia, although the duration from rupture
to delivery was not statistically significantly dif-
ferent between the groups (Table 4). To determine
the possibility of using the duration from rupture
to delivery in predicting the birth of a full-term in-

fant with asphyxia, an ROC analysis was conducted
(Fig. 1, Table 5). The ROC analysis clearly showed
the impossibility of this indicator in predicting the
birth of a full-term infant with moderate and severe
asphyxia, as the predictive model created using this
indicator had unsatisfactory quality (area under the
curve, 0.5-0.6).
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Table 6 / Tabauya 6

Premature rupture of amniotic fluid and the duration of the anhydrous period in preterm pregnancy (n=680)
MNpexaeBpeMeHHoe U3IUTUE OKONOMNNOAHbIX BOA U ANUTENbHOCTb 6€3BOAHOr0 NPOMEXYTKa NpU HeLLOHOLWEeHHON 6epeMeHHOCTH

(n=680)
Main group / Control group / Statistical significance /
Parameter / [Toka3zaTens OcHoBHas rpymnmna KonTponpHnas rpynna Crarucruueckas
(n=202) (n =478) 3HAYUMOCTD
Premature rupture of amniotic fluid / 172 (85.0%) 413.5 (36.5%) p>005
[MpexaeBpeMEeHHOE U3JINTHE OKOJIOMIIOHBIX BOJ
Dry period, min / 2216.4 + 8148.1 927.4 + 5685.4 p<0.05
JInuTensHOCTh 6€3BOJHOTO MPOMEKYTKA, MUH

Table 7 / Tabnuya 7

The area under the ROC-curve of the duration of the anhydrous interval in children born prematurely, born in a state of

moderate and severe asphyxia and without asphyxia

Mnowapb non, ROC—KpVIBOl;'I AnvTenbHocTM 6e3BofHOro NpOMEeXyTKa y neten, poauBLUUXCA nNpexaeBpeMeEHHO B COCTOAHUN acC-

bUKCUM cpefiHen U TSXeNon cTeneHn 1 6e3 achukcum

Asymptotic 95% confidence interval /
Square / Stg::;;: eTr;Z;rI/ Asymptotic value / Acumrntorndeckuit 95 % HOBEpUTEIBHBIN HHTEPBAI
[Mnomans ou_mglca ACUMIITOTHYECKOE 3HAYCHUE lower limit / upper limit /
HWKHSISL TPaHHLA BEpXHssl I'PaHULIA
0.602 0.040 0.005 0.524 0.680

Similarly, women who had preterm delivery
(n=680) were distributed into the main group
(n =202, neonates with moderate and severe as-
phyxia) and the control group (n =478, neonates
without asphyxia) (Table 6).

The incidence of premature rupture of mem-
branes in the case of incomplete pregnancy was
not statistically significantly different between
the main group and the control group. How-
ever, the duration from rupture to delivery was
statistically significantly longer in women who
gave birth to premature babies with asphyxia
(Table 6).

To determine the possibility of using the dura-
tion from rupture to delivery to predict the birth of
a premature infant with asphyxia, an ROC analy-
sis was performed (Fig. 2, Table 7). The analy-
sis demonstrated the low informative value of the
duration from rupture to delivery for predicting
the birth of a premature infant with moderate and
severe asphyxia because the constructed predictive
model had average quality (area under the curve
0.6-0.7).

Accordingly, the work aimed to determine the
optimal cutoff value to attribute a certain numeri-
cal value of the duration from rupture to deliv-
ery to one of two classes, namely, high, or low
risk of birth of a premature infant with asphyxia.
The table of coordinates of the ROC curve en-
ables us to choose a combination of sensitivity of

0.416 (41.6%) and 1-specificity of 0.146 (specifi-
city 0.854 or 85.4%), which determine the cutoff
point of 1570 min (Table 8).

The analysis of the ROC curve revealed the op-
timal cutoff point of 1570 min (26 h 10 min). That
is, the optimal duration from rupture to delivery
in preterm pregnancy was 26 h. After this time,
the risk of delivery with a child with moderate
and severe asphyxia increased. Given the average
predictive quality of the model due to high specific-
ity, but low sensitivity, this indicator can be also
used.

Prolonged duration from rupture to delivery was
considered a risk factor for ascending infection of
the placenta. The duration from rupture to delivery
associated with ascending infection of the placenta
in puerperas after premature and term birth is pre-
sented in Tables 9 and 10. In the first subgroups,
the main group included puerperas with ascend-
ing placental infection, whereas the control group
included puerperas without ascending bacterial in-
fection. In the second subgroups, the main group
included patients with stage 3 ascending placental
infection (fetal), whereas the control group included
patients without ascending infection and ascending
infection of stages 1 and 2.

An ROC analysis was performed to determine
the possibility of using the duration from rupture to
delivery in predicting the birth of a full-term infant
with stage 3 placental infection (Fig. 3, Table 11).
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Table 8 / Tabnuya 8

YacTb Tabnuubl koopanHat ROC-KprBOM Ans onpeaeneHns KTOYKM OTCeYEeHUS»
Part of the table of coordinates of the ROC-curve for determining the “cut-off point”

Positive, if greater than or equal to / Sensitivity / 1 — Specificity /
TlonokuTenpHOE, eClu OOJIBIIE WU PABHO UyBCTBUTEIBHOCTD 1 — CrertudpuanOCTH
9.0000 1.000 1.000
1437.5000 416 158
1520.0000 416 154
1570.0000 416 146
1582.5000 .393 146
1631.0000 382 .146
95003.0000 .000 .004
109487.0000 .000 .000
ROC-curves / Kpusbie ROC ROC-curves / Kpusbie ROC
1.0 1.0
0.8 1 0.8 -
S S
s 0.6 1 s 0.6
& &
= =
~ ~
= 044 = 041
= =
& &
0.2 4 0.2 1
00 +5 . . . . 00 . . : :
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

1 — Specificity / 1 = CneupudmyHocTs

Fig. 1. ROC-curve of the duration of the anhydrous period
in full-term children born in a state of moderate and
severe asphyxia and without asphyxia. Diagonal seg-
ments are formed by coincidences

ROC-kpuBass AnutenbHoCcTM 6e3BOAHOIO MPOMEXYT-
Ka Yy AOHOLIEHHbIX AeTei, POAUBLUUXCA B COCTOSIHUU
acuKkcum cpepHent U TAXKeNou cteneHu u 6es achukcuu.
IOunaroHanbHble cermeHTbl GOPMUPYIOTCS COBMAAEHUSAMU

Puc. 1.

The ROC analysis demonstrated the low informa-
tive value of this indicator for predicting stage 3
ascending placental infection in term delivery be-
cause the constructed predictive model had a low
quality of the model (area under the curve 0.5-0.6).
Therefore, this indicator is not suitable when devel-
oping an approach for conducting preventive and
therapeutic measures.

1 - Specificity / 1 = CneupudmyHocTs

Fig. 2. ROC-curve of the duration of the anhydrous period in
children born prematurely in a state of moderate and
severe asphyxia and without asphyxia. Diagonal seg-
ments are formed by coincidences

ROC-kpuBass AnuTeNnbHOCTM 6€3BOAHOI0 MpPOMEXyTKa
y AeTeil, pOAUBLUUXCSA NPEXAEBPEMEHHO B COCTOSHUM
achuKcumn cpepHeit U TsXKenon cteneHu, u 6es achukcum.
[lmaroHanbHble cerMeHTbl OPMUPYIOTCA COBNALEHUAMU

Puc. 2.

An ROC analysis was also performed to deter-
mine the possibility of the duration from rupture to
delivery in predicting stage 3 placental infections in
preterm labor (Fig. 4, Table 12). The results dem-
onstrated the moderate informative value of this
indicator in predicting stage 3 placental infections
because the constructed predictive model had an
average quality (area under the curve 0.6-0.7).
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Table 9 / Tabauuya 9

The duration of the anhydrous period in puerperas with ascending infection of the placenta after urgent delivery
[nutenbHoCTb 6€3BOAHOIO NPOMEXYTKA Y POAMIBHULL C BOCXOAALLMM MHOULMPOBAHMEM NOCEAA NOCAe CPOYHbIX POAOB

. Statistical significance /
Main group / Control group /
Parameter / Iloka3zaTens CratucTuueckas
OcHoBHas Tpymnma KoHTpospHas rpyrma
3HAYUMOCTb
Number of patients, n / 4427 7235 B
YHCIEeHHOCTh IPYIIIL, 1
Ascending infection of the placenta / 35876 + 345.36 238.93 4 249 62 p>005
Bocxopsiiiee nHpuIupoBaHue nociena
Number of patients, 7 / 655 11007 B
YUucnaeHHOCTh TPy, 1
Ascending infection after the third stage z Bocxo- 438,16 + 446.53 23896 + 249,97 » <005
Jsiiiee HHQUIMPOBAHKE TTOCIIeIa TPEThEH CTa UK

Table 10 / Tabauua 10

The duration of the anhydrous period in puerperas with ascending infection of the placenta after premature birth
[nnTtenbHocTb 6€3BOAHOIO MPOMEXYTKA Y POAUIIbHUL, C BOCXOASLWMM UHOULMPOBAHMEM NOCAeAa NOC/e NpexAeBpeMeHHbIX

poaoB
Main group / Control group / Statistical significance /
Parameter / TToka3aTeib CrarucTuyeckas
OcHoBHasl Tpynmna KonTponbHas rpynmna
3HAYUMOCTh
Number of patients, n / o 359 3
YHCIEHHOCTh IPYIIIL, 1
Ascending infection of the placenta / 1926.80 + 7860.71 780.89 + 5076.71 » < 0.05
Bocxopsiee nHGUIIMPOBAHHE MTOCTEA
Number of patients, n / 55 628 B
YHCIEeHHOCTh IPYIIIL, 1
Ascending infection after the third stage { Bocxo- 1532.53 + 4673.43 778,69 + 5069.74 p>005
Jisiiee HHPUIUPOBAHHUE MOCIIEAa TPEThEH CTaIuu

Table 11 / Tabnuya 11

The area under the ROC-curve of the duration of the dry period in puerperas after urgent delivery with afterbirth ascend-

ing infection of the third stage

Mnowaznb nog ROC-kprBOW ANMTENbHOCTU 6E3BOAHOIO NPOMEXYTKA Y POAMIBbHUL, NOCE CPOYHbIX POAOB C BOCXOAAWMM UHDU-

UunMpoBaHMEM nocnea TpeTbeﬁ CTeneHun

Asymptotic 95% confidence interval /
Square / StCandard error / Asymptotic value / Acumnroruueckuit 95 % noBepuTeNbHBIA HHTEPBAT
TaHJapTHas
[nomans omﬂngKa ACHMITOTHYECKOE 3HAUCHHE lower limit / upper limit /
HUXKHSS TPaHHLA BEPXHsS TPaHUIIA
0.536 0.011 0.000 0.613 0.658

Table 12 / Tabauua 12

The area under the ROC-curve of the duration of the dry period in puerperas with the presence and absence of afterbirth
ascending infection of the third stage after preterm birth
Mnowapp nos ROC-KpuBOIM ANMTENbHOCTH HGE3BOAHOIO MPOMEXYTKA Y POAMIIBHMLL C HAMYMEM U OTCYTCTBMEM BOCXOZSLLErO
MHOULMPOBaHUA NOCNeaa TPeTbel CTafum Noce NpexAeBpeMeHHbIX POLOB

Asymptotic 95% confidence interval /
Square / Stcandard error / Asymptotic value / Acumnroruyeckuit 95 % noBepUTENbHBIA HHTEPBAI
TaHJapTHas
HJ'IOH.[aZ[L OHIHI/IgKa ACHUMIITOTHYECKOE 3HAYEHHE lower limit / upper limit /
HIDKHSSA TPaHUIA BEPXHSS TPaHUIIA
0.671 0.043 0.000 0.587 0.755
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ROC-curves / Kpusbie ROC

1.0

038

0.6 /
w1

Sensitivity / YyBCTBUTENLHOCTD

0.2 /

0.0
0.0 02 04 0.6 08 1.0
1 - Specificity / 1 — CneupdmyHocTb

Fig. 3. ROC-curve of the duration of the dry period in puer-
peras after urgent delivery with afterbirth ascending
infection of the third degree. Diagonal segments are
formed by coincidences

Puc. 3. ROC-kpuBas AnuTenbHocTM 6e3BOAHOr0O npome-
YTKa y pOAWNbHUL, NMOCNEe CPOYHbIX POAOB C BOC-
Xo4AWMM  MHGUMUMPOBAHMEM nocnepa TpeTbeu
cteneHu. [luaroHanbHble cerMeHTbl (opMupyloTcs
coBnageHusMu

ROC-curves / Kpusbie ROC

10
]
0.8 < il
g )
iy
2 06 =
g i
§ 04 7
}r’
7
0.0 L

0.0 02 04 0.6 08 1.0
1 - Specificity / 1 — CneupdmyHocTb

Fig. 4. ROC-curve of the duration of the dry period in pu-
erperas with the presence and absence of afterbirth
ascending infection of the third stage after preterm
labor. Diagonal segments are formed by coincidences

Puc. 4. ROC-kpuBasi AMTENbHOCTM 6GE3BOAHOrO0 MPOMEXYTKA
Y POAMNIBHUL, C HAIMUYMEM U OTCYTCTBMEM BOCXOASLLENO
MHOULMPOBaHUA Mocneaa TpeTbeil CTaguu nocse npe-
OeBpeMeHHbIX pofoB . [luaroHanbHbie cerMeHTbl op-
MMpYIOTCS COBNAAEHUAMU

Table 13 / Tabnuya 13

Part of the table of coordinates of the ROC-curve for determining the “cut-off point” of the indicator of the duration of the
dry interval in puerperas with the absence and presence of afterbirth ascending third- stage infection after preterm birth
YacTtb Tabnunubl koopanHat ROC-KpuBOI AN onpefeneHus «TOYKM OTCEYEHMS» NMoKa3aTens ANUMTeNbHOCTM 6e3BOAHOro
MPOMEeXYTKa Yy POAUIbHUL, C OTCYTCTBMEM U HAaNMUYMEM BOCXOAALEro MHOMLUMPOBAHMS Nocnena TpeTbel CTafmu nocne

NpexAeBPEMEHHbIX POAOB

Positive, if greater than or equal to / Sensitivity / 1 — Specificity /
TlonmoxxurenbHoE, eciiu OONBIIC WU PABHO UyBCTBUTEIBHOCTH 1 — CnenupuvaHOCTH
—-1.0000 1.000 1.000
5.0000 .692 467
36.0000 .692 425
44.5000 .692 424
53.0000 .692 422
54.5000 .673 420
57.5000 .673 A17
95003.0000 .000 .002
109487.0000 .000 .000

Accordingly, the study also aimed to determine
the optimal cutoff value to attribute a certain nu-
merical value of the duration from rupture to de-
livery to one of the two classes, namely, high, or
low risk of birth of a premature infant in a state

of asphyxia. The table of coordinates of the ROC
curve enables us to choose a combination of the
sensitivity of 0.692 (69.2%) and I-specificity of
0.42 (specificity 0.58 or 57.8%), which determines
the cutoff point of 53 min (Table 13).
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Thus, when analyzing the risk of stage 3 as-
cending placental infection (fetal) in incomplete
pregnancy, the classification developed using the
ROC curve demonstrated a high risk when the dura-
tion from rupture to delivery was >53 min, which,
given the average quality of the model, makes the
prescription of antibacterial drugs appropriate at the
time of diagnosis of premature rupture of mem-
branes. The study findings confirm the need for
antibiotic therapy in all patients with premature
rupture of membranes in the case of incomplete
pregnancy, which confirms the expediency of the
accepted clinical guidelines [5], despite the objec-
tions and recommendations of several researchers
(4, 6, 8, 9].

CONCLUSION

Based on the analysis performed, the following
conclusions can be drawn:

1. In an incomplete pregnancy, a neonate can be
born with asphyxia regardless of the presence or
absence of meconium in the amniotic fluid, which
is probably associated with higher rates of birth of
infants with asphyxia. That is, the meconium color
of the amniotic fluid during incomplete pregnancy
is not a prognostically significant indicator for the
birth of a neonate with asphyxia.

2. With a rupture to delivery duration of >26 h,
the risk of having a full-term infant in a state of
moderate and severe asphyxia increased. Given the
average predictive quality of the model because of
the high specificity, but low sensitivity, this indica-
tor can be used as supplementary.

3. The risk of stage 3 ascending placental infec-
tion during preterm labor increased with a rupture
to delivery interval of > 53 min, which confirms the
advisability of prescribing antibiotics for premature
rupture of membranes during incomplete pregnancy
at the time of diagnostics, regardless of the planned
obstetric approach.
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