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ABSTRACT. The maternal near-miss Register (MNM Register) has been a source of personalized
and aggregated data on obstetric “near-miss” cases in Russia since 2021. Purposes and tasks: to
analyze obstetric “near-miss” cases in Russia from 2021 to 2023. For the analysis, data from the
analytical block of the MNM Register on cases for 2021-2023 were used. The MNM Register
started with 8,249 cases in 2021. At the peak of the COVID-19 pandemic, up to 230 patients were
monitored daily. The frequency of mechanical ventilation and especially extracorporeal membrane
oxygenation decreased sharply after the change of the SARS-CoV-2 Delta to Omicron (early 2022).
Changes in the characteristics of obstetric “near-miss” cases are associated with the end of the
pandemic — in 2023, there were practically no obstetric «near-miss» cases caused by COVID-19.
There has been a twofold increase in telemedicine consultations with the Federal State Budgetary
Institution “NMIC AGP named after V.I. Kulakov” of the Ministry of Health of Russia on obstetric
“near-miss” cases issues for 2021-2023, associated with an overall increase in consultations and an
increase in discipline for their registration in the MNM Register. Changes in 2023 compared to 2021
and 2022 in the general statistics and characteristics of obstetric “near-miss” cases are associated
with the end of the COVID-19 pandemic, the end of the formation of obstetric “near-miss” cases
notification system, the adjustment of the work of regional obstetric remote consultation centers
and telemedicine centers.
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PE3IOME. Peructp KpuUTHYECKUX aKymepckux cocTtosHui (manee — Peructp KAC) sBusercs
MCTOYHHUKOM IEPCOHU(DHUIMPOBAHHBIX M arperupoBaHHbIX NaHHBIX 1O ciaydasim KAC B Poccnii-
ckoit ®enepannu ¢ 2021 roga. Lens pabotrsl — npoBeaenne ananusa cnydaeB KAC B Poccuiickoit
®enepanuu ¢ 2021 mo 2023 roasl. [l aHanau3a UCHOIb30BAINCH TaHHBIE aHATUTHYECKOTO OJI0Ka
peructpa KAC mo cayuasm 3a 2021-2023 roxsr. Peructp KAC crapToBan ¢ 8249 coygaes KAC
B 2021 rony. Ha nuke nangemunn COVID-19 mox HaOmtoneHreM eXeTHEBHO HaXOAMIUCh 10 230
nanueHToK. YacToTa MpUMEHEHHU S HCKYCCTBEHHON BEHTUJISILIMM JIETKUX U OCOOCHHO SKCTPaKOPIIO-
panbHON MeMOpaHHON OKCUTEHAIIMH PE3KO CHU3UIIACH TIOCNIe CMEHBI IITaMMa BHpYyca JIe/IbTa-Bapu-
aaTa SARS-CoV-2 ma omukpoH (Hagayio 2022 rona). Mi3smeHneHus B Xxapaktepuctukax ciydaeB KAC
CBsI3aHBI C OKOHYaHHEM NaHaeMuu: B 2023 roqy NpakTHYECKH HE peructpuposainuch cnydan KAC,
BbI3BaHHBIE COVID-19. OTMeuaeTcst ABYKpPaTHBIN pOCT TeeMeUIMHCKUX KOHCYynbTanuii ¢ PI'bY
«HMUIL] AT'TI um. B.M. KynakoBa» Munsapasa Poccuu no Borpocam KAC 3a 2021-2023 ronusl,
CBSA3aHHBII KaK ¢ OOIIMM yBEJIMYEHUEM KOHCYJbTAllMi, TaK U MOBBIIICHUEM JUCLHUIIJINHBI 10 UX
¢ukcaunu B Perucrpe KAC. Usmenenus B 2023 rony no cpaBaenuto ¢ 2021 n 2022 rogamu B 00-
el cratuctuke u xapakrepuctuke cnyyaes KAC cBa3anbsl ¢ okoHuanueM nangemuun COVID-19,
OKOHYaHWEM (GOPMHUPOBAHUS TOJHOIECHHONH cucTeMbl omnoBenieHust o cinydae KAC, HacTponkoi
paboThl aKyLIEPCKUX NUCTAHIIMOHHBIX KOHCYJBTaTUBHBIX LIEGHTPOB U LICHTPOB TEIEMEIULINHBIL.

KJIFOUEBBIE CJIOBA: kpuTHuYeckue aKylIepCcKHe COCTOSHHWS, MaTEpUHCKas CMEpPTHOCTH,

nudposas mexunuaa, BUMUC « AKuHEO»

INTRODUCTION

Maternal near-miss events (MNM) are di-
seases, syndromes and symptoms that require
resuscitation and intensive care interventions
for women during pregnancy and for 42 days
postpartum. The COVID-19 pandemic required
non-standard solutions in monitoring the con-
dition of obstetric patients with life-threatening
conditions. In February 2021, the nationwide
maternal near-miss Register (MNM Register)
was created on the basis of the vertically inte-
grated medical information system for the pro-
files of medical care “obstetrics and gynecolo-
gy” and “neonatology” (hereinafter — VIMIS
“AKiNEO” System). The MNM Registry allows
receiving information about all patients with
MNM from specialists of obstetric remote con-
sultation centers of the subjects of the Russian
Federation (hereinafter referred to as ORCCs) in
a 24-hour mode [1]. Monitoring is carried out by
leading specialists in obstetrics and gynecology,
as well as anesthesiology and resuscitation (for
pregnant women) of the Federal State Budget
Institution “V.I. Kulakov National Medical Cen-
ter of Obstetrics and Gynecology” of the Minist-
ry of Health of Russia (hereinafter referred to

as the NMC OQG). According to Regulations for
MNM Monitoring (hereinafter referred to as
the Regulations), employees of ORCC should
send information concerning MNM to VIMIS
“AKiNEO” System within 24 hours from the
moment a medical organization have sent a
medical record about the case [2]. The staff of
NMC OG (a separate service has been created)
gets acquainted with MNM data in a round-the-
clock mode and, if necessary, corrects the cur-
rent therapy by means of telemedicine consulta-
tions (hereinafter — TMC).

The MNM Register makes it possible to re-
cord information about 192 case attributes (pa-
tient’s passport data, diagnosis, clinical and labo-
ratory examination data, etc.), 60 attributes must
be filled in (the obligatory nature is embedded in
the format control of the System). The analyti-
cal block of the MNM Register allows to obtain
aggregated information on patients with life-
threatening conditions in the profile “obstetrics”
in various sections — 48 widgets and analytical
panels characterizing cases of critical obstetric
conditions in the Russian Federation are imple-
mented. A report builder of the MNM analytical
block allows to make analytical reports on cases
with any combination of their attributes [3].
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AIM

The aim of the research is to analyze MNM
cases in the Russian Federation from 2021 to
2023 by total number of cases, average number
of cases monitored per day, and case characte-
ristics. It is also important to identify changes
in implementing stages of the System (2021)
during the peak of the COVID-19 pandemic
(2021-2022) and post-pandemic (2023).

MATERIALS AND METHODS

Overall number of cases and average number
of cases monitored per day were obtained from
relevant widgets of a MNM Registry analytical
unit. The frequency of MNM cases was calcu-
lated using the formula: number of MNM (data
from the analytical block of the MNM Registry) /
number of births (data from the statistical repor-
ting form No. 32 “Information on localization of
obstetric and perinatal care in maternity hospitals
(departments) and perinatal centers”) x 1000.

Case characterization data for 2021, 2022, and
2023 were obtained by combining the following
attributes in the MNM Registry report builder:
leading MNM criterion, principal diagnosis ac-
cording to the International Classification of
Diseases 10th Revision (hereafter referred to as
ICD-10), mean case duration, administration of
artificial ventilation (hereafter referred to as ven-

as ECMO), obstetric status at the beginning and
end of a case, a medical organization level of the
beginning and end of the case, and administration
of online remote consultations.

RESULTS

In total, 24,144 cases of critical obstetric
conditions were entered into the MNM Registry
from 2021 to 2023. The total and average num-
ber and frequency of MNM cases in 2021-2023
are summarized in Table 1.

Table 1
Obstetric “near-miss” cases in Russia 2021-2023
Tabnuya 1

Cilydyan KpUTHUECKUX aKyIIEPCKUX COCTOSHUN
B Poccuiickoit ®enepaunu B 2021-2023 rogax

T
IMoka3zartenn / Indicator e
2021 | 2022 | 2023
O011ee KOJIMYECTBO CIydacn
KPUTHYECKUX aKyIIEPCKUX
cocrostanii (KAC) (abe.) / 8249 | 7580 | 8315

Total number of obstetric
“near-miss” cases (abs.)

CpenHee KOJIMYECTBO ClyyaeB
KAC, Haxogsumxcst Ha MOHUTO-
punre B cyTku (abc.) /

Average number of obstetric
“near-miss” cases monitored per
day (abs.)

Yacrora ciryuaeB KAC
(1a 1000 pomoB) /

144 79 96

tilatory support), administration of extracorpore- ) 6,1 6,0 6.8
. Frequency of obstetric “near-
al membrane oxygenation (hereafter referred to o o
miss” cases (per 1000 deliveries)
4+ CpenHee KOMMYECTBO Crly4aes, HaXoAALMXCS Ha MOHUTOpUHTe, B CyTku / Average number of cases under monitoring per day y @ @
€ Ha moHuTopuHre @ OTkpbiTble & 3akpbiTbie Mocsy  Keapran
Under monitoring  Open Closed

Axsaps /
January 2021

Mapr /

March 2021 May 2021

CeHTsi6pb /
September 2021

Hosi6pb /

July 2021 November 2021

Fig. 1. Average number of obstetric “near-miss” cases monitored per day in 2021

Puc. 1. CpeuHee KOJIMYECTBO CJIYy4a€B KPUTHYCCKUX aKyI_HepCKI/Iﬁ COCTO;IHI/II‘/)I7 HaxXo[AIIUXCA Ha MOHUTOPUHIC, B CYTKHU

B 2021 roxy
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In February 2021 (the MNM Registry was
established), on average, 32 MNM cases were
monitored per day. On July 2021, an exponen-
tial growth occurred and amounted to 230 MNM
cases per day, which was the highest value for
the entire period of MNM Registry’s operation
(Fig. 1).

This growth was caused by the “adjustment”
of regional obstetric remote centers to work

with the MNM Registry and the spread of a
highly pathogenic strain of SARS-CoV-2 delta
virus in the Russian Federation. According to
results of the MNM Registry operation during
the first year (2021), the incidence of SARS in
the Russian Federation has almost reached the
predicted incidence (7.5 per 1,000 births) which
had been obtained when a concept for the Re-
gistry was accepted [4].

Iloxa3areasn /

Table 2
Obstetric “near-miss” characteristic in 2021-2023*
Tabnuya 2
XapaKTepHUCTHKA CITyYaeB KPUTUICCKIX aKyHIepcKux cocTosHmit B 2021-2023 rogax*
T'on
2021 2022 2023

Indicator

Benymuii xpu-
Tepuil KpUTHIE-
CKHUX aKyIIep-
CKHX COCTOSTHMM
(KAC)/
Leading crite-
ria of obstetric
“near-miss” case

* Tspxenast mpesKIaMIiCcus/
Severe preeclampsia —
2362 (28,6%).
* Kposomnorepst 6osee 1000 ma
H/WIN TIPOIOIDKATOIIeeCs
KpoBoTeueHHE /
Blood loss of more than 1000 ml
and/or ongoing bleeding —
1893 (23%).
Oppimka 6omnee 25 B MuH /
Shortness of breath more than
25 per minute — 597 (7,2%).
JlekoMITeHCHpOBaHHAS
COMaTHYeCKast MaToJIOTHs,
HE KJIaccu(UIIpOBaHHAS B
OPYTHX pyOpHKax /
Decompensated pathology, not
classified in other categories —
588 (7,1%).
OcCTphlii peciMpaTOpHBIN AU-
CTpEeCC-CHHIPOM /
Acute respiratory distress
syndrome — 367 (4,5%).
* Jlpyroe / Other — 2442
(29,6%)

* Tspxenast mpesxIamIicus /
Severe preeclampsia — 2875
(37,9%).

* Kposomoreps 6onee 1000 ma

W/WIA TIPOJIOJDKAOIIIeecs

KpoBoTeueHHE /

Blood loss of more than 1000 ml

and/or ongoing bleeding —

2444 (32,2%).

JleKoMIIeHCHPOBaHHAS

COMaTHYeCKas MaTOJIOT s,

He Kiaccu(UIUPOBaHHAS B

IpPYTUX pyOpHKax /

Decompensated pathology, not

classified in other categories —

324 (4,3%).

I'ucrepakromus (JiroObie

MoKa3aHus) /

Hysterectomy (any indica-

tion) — 195 (2,6%).

locnuranusanus B

OT/EJICHUE aHeCTE3NOJIOTUH-

peanumatonoruu (Jo0bIe

MOKa3aHus) /

ICU admission (any indica-

tions) — 189 (2,5%).

* Jlpyroe / Other — 1553 (20,5%)

* Tspxenast npeskinamicus /
Severe preeclampsia — 3551
(42,7%).

* KpoBomnoteps 6onee 1000 ma

W/WITH TIPOJIOJDKAOLIeecs

KpoBoTeUueHHue /

Blood loss of more than

1000 ml and/or ongoing bleed-

ing — 2495 (30,1%).

JleKOMIIeHCHPOBaHHAS

COMaTHYeCKas MaTOJIOTHs,

He Kiaccu(pUIUpOBaHHAS B

JpyTUX pyOpukax /

Decompensated pathology, not

classified in other categories —

342 (4,1%).

T'ucrepakromus (Jro0ObIe

MoKa3aHusi) /

Hysterectomy (any indica-

tion) — 299 (3,6%).

Tlocniuranu3zamnus B

OT/IeJIeHNE aHEeCTe3NO0IOTUH-

peaHuMaToNIOTUH (JIF00BIe

roKaszanwusi) /

ICU admission (any indica-

tions) — 169 (2,0%).

* Jlpyroe / Other — 1459 (17,5%)

.

.

Jlnaruo3ssl mo

* 010-016 — 2914 (28,5%).

* 010-016 — 3463 (36,3%).

* 010-016 — 4102 (36,6%).

ciryyast (nHei) /
Average duration
of the case (days)

MKB-10/ * 030-048 — 2252 (22,1%). * 030-048 — 2726 (28,5%). * 030-048 — 3272 (29,2%).
Diagnosis * U00-U049 — 1878 (18,4%). * 094-099 — 705 (7,3%). * 094-099 — 1148 (10,2%).
(ICD-10) * 094-099 — 727 (7,1%). * 080-084 — 459 (4,8%). * 060-075 — 650 (5,8%).

* 080-084 — 391 (3,8%). + U00-U049 — 302 (3,1%). * 020-029 — 611 (5,5%).

* Jlpyroe / Other — 2050 (20,1%). | * Hpyroe / Other — 1898 (20,0%). | * pyroe / Other — 14 235

* Beero / Total — 10 212 * Beero / Total — 9553 (12,7%).

* Beero / Total — 11 208

Cpennsis
JUINTENBHOCTD

UBJI / Artificial
ventilator

1277 (15,5%)

846 (11,2%)

736 (8,8%)
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Ending of the table 2 / Oxonuanue mabn. 2

IToka3zarenn / Ton
Indicator 2021 2022 2023
[IpoBenenue
gfrﬁli:t/ing 82 (1,0%) 17 (0,2%) 4 (0,0%)
ECMO
AKxy1epckui e Pogunbauna / New mother — * Poqunpauna / e Poqunpauna /
cTaTyc B Hayaje 5821 (70,6%). New mother — 5946 (78,4%) New mother — 6853 (82,4%).
ciy4qast / * bepemennas / Pregnant — » bepemennas / * bepemennas /
Obstetric status at | 2064 (25,0%). Pregnant — 1291 (17%). Pregnant — 1135 (13,7%).
the beginning of | * AGopt / Abortion — * Abopt / » Abopt / Abortion — 156 (1,9%).
the case 180 (2,2%). Abortion — 141 (1,9%). * BHemarouHass 6epeMEeHHOCTb /
* BHemarouHast 6epeMeHHOCTh / | * BHeMarouHas OepeMeHHOCTS / Ectopic pregnancy —
Ectopic pregnancy — 95 (1,2%). | Ectopic pregnancy — 101 (1,2%).
* Poxxenwuria / 126 (1,7%). * Poxxenuiia /
Woman in childbirth —  Posxenniia / Woman in child- Woman in childbirth —
89 (1,0%) birth — 76 (1,0%) 70 (0,8%)
VYposens MO * [ yposens / I level — * I yposens / I level — 208 (2,7%). | * I ypoBens / I level —
Hauana ciyJas 269 (3,2%). * II yposens / II level — 177 (2,1%).
KAC / Hospital * [I yposens / II level — 1119 (14,8%). * [l yposens / 1I level —
level in the 1209 (14,7%). * III yposens / 111 level — 1200 (14,4%).
beginning of the | ° IIT yposens / 11T level — 6221 (82,1%). « III yposens / III level —
MNM case 6661 (80,7%). * Bue MO / Outside the 6921 (83,3%).
* Bae MO / Outside the hospi- hospital — 23 (0,3%). * Bue MO/
tal — 21 (0,3%). * noe / Other — 9 (0,1%). Outside the hospital —
* Nnoe / Other — 89 (1,1%) 15 (0,2%).
* Unoe / Other — 2 (0,0%).
VYposenr MO * I yposens / I level — * I yposens / I level — * I yposens /I level —
OKOHYaHHSI 206 (2,5%). 155 (2,0%). 122 (1,5%).
cnyuas KAC / * II yposens / II level — * Il yposens / II level — * Il yposens / II level —
Hospital level 1052 (12,7%). 983 (13,0%). 1097 (13,1%).
in the end of the | ® Il ypoBens / * [II yposens / III level — « III yposens / III level —
MNM case III level — 6878 (83,4%). 6415 (84,6%). 7080 (85,1%).
* Bue MO / * Bue MO/ * Bue MO /
Outside the hospital — 17 (0,2%). Outside the hospital — 21 (0,3%) | Outside the hospital — 15 (0,2%).
* Nuoe / Other — 96 (1,2%) * noe / Other — 6 (0,1%) * noe / Other — 1 (0,0%)
[IpoBeneno te- * BrimonHeHa B ¢pok / * BrimonHeHa B cpok / * BrimonHeHa B ¢pok /
JIeMEINITHHCKIX Completed on time — Completed on time — Completed on time —
KOHCY/bTaIuii (B 375 (4,5%) 693 (9,1%) 1144 (13,8%)
ciayaasx KAC)/ | * Beimonnena ¢ onospanuenm / * BeinosiHeHa ¢ ono3fanueM / * BhinosnHeHa ¢ ono3gaHuem /
Telemedicine Completed late — 332 (4,0%) | Completed late — 158 (2,1%) Completed late — 256 (3,1%)
consultations (in
MNM cases)

* MNM Register data. / [To nanusiv Peructpa KAC.

Note: ALV — artificial lung ventilation; MO — membrane oxygenation; ECMO — extracorporeal membrane oxygenation of blood.
IlIpumeuanue: VIBJ1 — nuckyccTBeHHast BEHTHIAIMSA JIerkux; MO — memOpannas okcurenanust; OKMO — skerpakopriopanbHas MeMOpaHHas

OKCHUI'€HalUs KPOBU.

Only after SARS-CoV-2 Delta strain was re-
placed by Omicron (beginning of 2022), there was
a 45% decrease in the average number of cases
monitored per day. The number of cases registered
per year, respectively, decreased by 8%, the fre-
quency of cases remained practically unchanged.
Such dynamics was caused by a decrease in the
proportion of “extra severe” cases (on ventilator,
with ECMO) and, consequently, by a decrease in

the average duration of a case (Table 2).

Major changes relate to the end of the
COVID-19 pandemic in 2023: the number of lea-
ding MNM criteria and diagnoses associated with
COVID-19 decreased dramatically, in particular
UO07 in 2023 is out of the top 5 diagnoses in MNM.
Preeclampsia-related MNM (diagnosis
010-016) and diagnoses related to fetal, amniotic
cavity, and delivery difficulties (diagnosis group
030-048) decreased, primarily due to bleeding

group

for placenta ingrowth and placenta previa.
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Changes in the distribution of patients by ob-
stetric status (increase in the proportion of obstetric
causes) are associated with changes in MNM cau-
ses — a decrease in the proportion of COVID-19
and an increase in the proportion of obstetric causes.

CONCLUSION

As MNM Registry had been introduced, it
triggered an improvement of routing obstetric
patients: over 3 years, there have been trends in
the reduction of the absolute number and propor-
tion of MNM cases in level I medical organiza-
tions, growth at level III, and a stable number at
level II. Ensuring transparency of routing at the
level of ORCC (subject of the Russian Federa-
tion) and at the level of the specialized NMC OG
(Russian Federation) made it possible to adjust
the routing of patients with MNM according to
the Procedure for the provision of medical care
in the profile of “obstetrics and gynecology”
throughout the country [5]. There was a signi-
ficant decrease in the number of medical orga-
nizations with unspecified level of medical care
(group “other”) in the federal register of medical
and pharmaceutical organizations of the Unified
State Information System in the sphere of health
care (hereinafter — FRMO). This change is as-
sociated with the absence of a medical organi-
zation level when reviewing MNM cases when
using MNM Registry both by NMC OG and by
specialists of a constituent entity of the Russian
Federation.

The number of patients with MNM consulted by
specialists of NMC OG through telemedicine con-
sultations increased from 8.5% in 2021 to 16.9% in
2023 (data from the MNM Registry). Such dyna-
mics is associated both with an overall increase in
the number of TMCs conducted, and an improve-
ment in recording consultations in the System. At
the same time, the incidence of late withdrawal for
TMC has sharply decreased from 47.1% in 2021
to 18.3% in 2023. Thus far, there is a reserve for
improving MNM outcomes by timely reaching out
for TMC with specialists at NMC OG.

FINDINGS

Introduction of the MNM Registry into large-
scale functioning was rapid — 5 months after
the start, peak values of an average daily num-
ber of monitored cases were recorded. When the
waves of SARS-CoV-2 delta variant virus strain

finished, and a number of cases decreased, the
frequency of cases over 3 years did not decrease,
on the contrary, a slight increase was observed.
The COVID-19 pandemic had a strong impact
on MNM characteristics. Once the pandemic en-
ded, the “classical” obstetric causes of MNM re-
turned to the top 3 (pre-eclampsia, hemorrhage,
decompensated somatic pathology), the propor-
tion of extragenital pathology decreased signifi-
cantly, and the number and proportion of the
most “severe” and difficult-to-survive cases of
MNM decreased. The Registry’s operation was
a trigger both for improving the routing of ob-
stetric cases (the number of cases in level I MOs
has significantly decreased), and for improving
the quality of management in system-related
registry such as the FRMO. The MNM Registry
continues to provide direct assistance to health
care professionals in preserving the life and
health of pregnant women and mothers.

The introduction of MNM Registry has led
to a multiplicative effect on developing the
obstetric and gynecological service in terms of
MNM supervision in constituent entities of the
Russian Federation. The Ministry of Health of
the Russian Federation and the National Medi-
cal Center of Obstetrics and Gynecology have
strengthened control over provision and deve-
lopment of ORCCs and telemedicine techno-
logies, improved interaction between obstetric
and multidisciplinary hospitals, as well as en-
hanced the digital health circuit of the country.
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JOIMOJIHUTEJIBHAA HHO®OPMALUA

ABTOp mpouuTan U oxoOpusa (GUHAIBHYIO
BEPCHIO TIepe]T Iy OJIMKaIueH.

HUcTounuk puHaHCHpOBaHMsA. ABTOp 3asB-
asieT 00 OTCYTCTBUM BHEIIHEro (pMHAHCUPOBa-
HUS IIPU TIPOBEACHUH HCCIETOBAHUS.
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