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I'puropnes
AHAJIN3 DOOEKTUBHOCTU PABOTHI LIEHTPA UHTEHCUBHOM
TEPAIINU AKYIIEPCKON ITOJTUOPTAHHOMN HEJJOCTATOUYHOCTHU
AKTyabHOCTB. B cTaThe aprymeHTupyercs HeoOX0AUMOCTh CO3aHus B ypOa-
HUA3UPOBAHHOM PErHOHE CIEIHATU3UPOBAHHOTO IEHTPA OKA3aHUS ITOMOIIU MPHU
AKyLIEPCKOM MOJNOPraHHOM HEJOCTATOUHOCTHU, IPUBOASITCS IIPUMEPHI €r0 opra-
HU3AaLUU U CTPYKTYPHI.
Leas. [TpoBectu anann3 addpexTuBHOCTH paboTh LleHTpa MHTEHCUBHOI Tepa-
MU aKYLIEPCKON IIOJIMOPraHHOM HEAOCTATOUYHOCTH € IIO3ULMU MATEPUHCKOU CMEPT-
HOCTH.
Pesyabratel. [an aHaau3 3(pHEeKTUBHOCTH PabOTHI ¢ MO3UIIMH MATEPUHCKOMN
CMEPTHOCTHU, CTPYKTYPbI U IPUUUH PA3BUTHS MTOJIUOPraHHON HETOCTATOYHOCTU Y
O6epeMeHHbIX. [ToKa3aHbl MOJIOKUTENBbHBIE 3HAYCHUE LIEHTPA /IS JICUCHUS aKyIIep-
CKOT'O CeICHCca U OTIEIbHBIE GapMaKOIKOHOMUIECKHE TTO3UIINH.
BeiBoapl. Takum 00pa3zom, co3jaHUE PErHOHAIBHOIO CHELUAIU3UPOBAHHOIO
LIEHTPA MOMOIIM OEpeMEHHBIM, POXKEHUIIAM M POJWJIBHULAM JI0KA3aJI0 CBOIO 3¢-
(DeKTUBHOCTD HE TOJIBKO 3a CYET KOHIIEHTPAIIMU CUJI M CPEJICTB, HO H, IO HAIEMY
MHEHHIO, 3a CUET IPUOOPETEHUS] HEIPEPBHIBHOI'O OMBITA BCEX YUACTHUKOB MEAUIIMH-
CKOT0 Ipolecca.
KuroueBbie ciioBa: monnopranHasi HEIOCTATOYHOCTh, O€PEMEHHOCTh, POKEHNU-
LIbI, CEIICHC.

Clinical Anesthesiology & Intensive Care, N 1 (7), 2016 77



UDC 614.21:618.3-08-039.35

L. E. Shukevich, D. L. Shukevich, G. P. Plotnikov, D. K. Peredelkin, E. V. Gri-
goriev

ANALYSIS OF THE EFFECTIVENESS OF AN OBSTETRIC INTENSIVE
CARE CENTER FOR CRITICALLY ILL PATIENTS WITH MODS

Actuality. The WHO includes maternal mortality in a number of integrating
indicators relevant to reproductive health. The article describes the objectives to
organize the Obstetric Intensive Care Center for Critically Ill Patients with MODS
in the urban region to facilitate and ensure provision of advanced clinical care. The
example of its organization and structure is provided.

Aim. The analysis of its effectiveness and efficiency of the Obstetric Intensive
Care Center for Critically I1l Patients with MODS organization.

Results. The analysis of its effectiveness and efficiency was performed, includ-
ing the assessment of maternal mortality rate, structure and causes of multiple or-
gan dysfunction syndrome in pregnant and parturient women. Positive effects of
the Center on the treatment of obstetric sepsis as well as some pharmacoeconomic
parameters are presented.

Conclusions. Thus, the development of Regional Obstetric Intensive Care Cent-
er for critically ill pregnant and parturient women proved its effectiveness and effi-
ciency, not only due to advanced treatment modalities and financial support, but
also due to opportunity to receive continuous experience for all participants in this
treatment process.

Key words: multiple organ dysfunction syndrome, pregnancy, parturient wom-
en, sepsis.

Introduction

The WHO includes maternal mortality in a number of integrating indicators relevant
to reproductive health. Maternal death is the death of a woman while pregnant or within
42 days of termination of pregnancy, irrespective of the duration and site of the preg-
nancy, from any cause related to or aggravated by the pregnancy or its management but
not from accidental or incidental causes. Despite significant advances in medicine, the
incidence of obstetric complications remains significantly high and ranges from 2.5-12
cases per 1000 births [Grebenkin. B. E. New method for the diagnosis of multiple organ
failure in severe pre-eclampsia. / B. E Grebyonkin M. L Melnikova O. R. Perevyshena,
G. K. Sadykova, LP. Palakyan // Medical Almanac number 4-2010 p. 119-121]. Accord-
ing to recent studies, 0.1-0.9% of women develop significant complications of pregnancy
that require admission to the intensive care unit [Janota J., Simak J., Stranak Z., Mat-
thews T., Clarke T., Corcoran D. Critically ill newborns with multiple organ dysfunc-
tion: assessment by NEOMOD score in a tertiary NICU. Ir. J. Med. Sci. 2008; 177 (1):
11-7]. 65% of obstetric patients transferred to the ICU suffered from altered function of
one or more organ systems [Multiple organ dysfunction syndrome Frederic P. Miller,
Agnes F. Vandome, John McBrewster 2010, p. 88]. Thus, obstetric sepsis remains a ma-
jor challenge for intensive care, since the mortality rate in these patients ranges from 30
to 70%, whereas the development of septic shock is associated with 100% mortality, which
does not tend to decrease [Greenfield N, Balk RA. Evaluating the adequacy of fluid re-
suscitation in patients with septic shock: controversies and future directions. Hosp Pract
(Minneap). 2012 Apr; 40 (2): 147-57]. Multiple organ dysfunction syndrome (MODS),
exacerbating the clinical state of parturient women, prevents the use of conventional treat-
ment and contributes to the mortality rate in this group of critically ill patients which
reaches 2.4-39.3% [Perman SM, Goyal M, Gaieski DF. Initial Emergency Department
Diagnosis and Management of Adult Patients with Severe Sepsis and Septic Shock. Scand
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J Trauma Resusc Emerg Med. 2012 Jun 27; 20 (1): 4]. According to statistical data [Ob-
stetric and gynecological care / Ed. IN AND. // M. Kulakov, MEDpress. — 2000 — .
320], more than half of maternal deaths could have been prevented due to early diagno-
sis of severe complications during pregnancy, labor and post-partum period. MODS in
theses critically ill patients is considered to be a key event in the thanatogenesis process.
The true incidence of MODS among obstetric patients is unknown. Moreover, the dif-
ferences in the MODS course between obstetric and non-obstetric patients are poorly
understood. Therefore, there is a number of limitations and a wide range of indicators
that do not allow to perform the comparative analysis of different studies. In addition,
one should take into account that morbidity and mortality rates are greatly affected by
poor continuity of care at all stages to pregnant and parturient women, high prevalence
of obstetric pathology, less specialized hospital as well as the whole level of social and
healthcare development.

The Kemerovo region (Kuzbass) is one of the most urbanized regions of the Russian
Federation with a population of 2,742,450 people at a density of 28.65 people/km?2, with
the proportion of urban population of 85.51% — 23 cities, 11 out of which are with a
population of > 50,000. In the early 2000s, the maternal mortality rate in the Kuzbass
exceeded by 1.5-2 times the overall Russian value. High mortality rate was caused by
the large distances between towns, poor quality of communication (patient transfer to
the hospital from another city would take 4-8 hours); different and / or a lack of organi-
zation and material supply of medical centers at various levels, non-staged health care
provision to obstetric patients, a lack of specialized intensive care beds, a lack of knowl-
edge in medical personnel to provide care to such critically ill patients; a lack of suffi-
cient equipment for high-tech methods of treating MODS. In 2007, Regional Obstetric
Intensive Care Center for Critically Ill Patients with MODS was founded to provide spe-
cialized medical care and facilitate the development and introduction of novel treatment
options in obstetric intensive care unit.

Purpose: To assess the effectiveness and efficiency of the Obstetric Intensive Care
Center.

Material and Methods

The Intensive Care Center for 3 beds with a specific nurse station was established on
the basis of the intensive care unit (ICU) of the Regional Clinical Hospital with highly
qualified multidisciplinary team. The medical services include regular physician and nurs-
ing rounds, ambulatory and in-hospital specialist consultations, multidisciplinary team
(intensivist, obstetrician, midwife nurses, and certified registered nurse anesthetist), spe-
cialized ambulance able to transfer critically ill patients to the Intensive Care Center,
drug and medical supplies in stock. The Center is equipped by extracorporeal blood pu-
rification modalities, circulatory support devices, including extracorporeal membrane ox-
ygenation. The annual budget is at least $100,000, i. e. the medication costs per patient
are $4500-10,500 (compared to standard costs of obstetric care $350-1150). The main
goals of the Intensive Care Center are 1) research and methodical management activi-
ties, 2) control and maintenance of the development of the structural divisions, 3) emer-
gency obstetric and intensive care in the regional health care institutions (HCI), 4) par-
ticipation in certification and licensing procedures; 5) treatment and medical care for crit-
ically ill patients, including prehospital, emergency and semi-urgent interhospital trans-
portation, 6) organization of staged advanced medical care, 7) timely, highly qualified
and specialized medical care for patients with extragenital pathology and complications
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during pregnancy and delivery, transferred from the referring regional hospitals with life-
threatening illnesses, 8) temporary life support for potentially reversible vital organs failure
until their recovery in patients with complications during pregnancy and delivery, 9) re-
search, improvement and development of medical technologies in critical care.

544 medical records of patients admitted to the Intensive Care Center were retrospec-
tively reviewed using maternal mortality rate criteria with MODS, its causes and structure
for two eight-year periods. During the first period from 1999-2006 (n=281) before the In-
tensive Care Center was founded, 205 (73%) patients were treated in 19 district and region-
al hospitals (the mean ICU stay was 3-5 days; the average annual caseload per physician
— 2.5 cases), and 76 patients (27%) were treated in the intensive care unit of the regional
clinical hospital (the average annual caseload per physician — 6 cases). During the second
period from 2007-2014, 263 patients were treated the Intensive Care Center (the average
annual caseload per physician — 23 cases). The initial severity was assessed using the
APACHE II scale. The severity of MODS was assessed using the SOFA scale. In case of
septic shock, additional measurements were performed, including the assessment of gener-
al clinical and biochemical parameters, systemic hemodynamics using a transpulmonary
thermodilution system (PiCCO Plus) with the invasive measurement of central venous pres-
sure (CVP) and blood pressure (BP), blood oxygen transport (BOT), the laboratory evalu-
ation of endotoxemia with a spectrophotometric assay for low and medium molecular weight
in red blood cells, plasma and urine, and the calculation of endogenous intoxication index
(EII), necessary for the comparison of conventional treatment methods and early initia-
tion of extracorporeal blood purification (CVVH, continuous veno-venous hemofiltration,
or, CVVHD, continuous veno-venous hemodiafiltration). The analysis of pharmacoeco-
nomic parameters was also performed.

Results. The main aim of the Intensive Care Center was to reduce maternal mortality
in the Kemerovo region (Fig. 1). The main causes of high mortality rates were sepsis
(33.8%), extragenital pathology (27.6%), gestosis and bleeding (12.4%) resulting in MODS
(57.3% out of all cases).

There were no significant differences between initial severity and MODS causes be-
tween two periods (Table 1). All patients were comparable in age and standard ICU treat-
ment. However, significant differences were found in patients with sepsis.
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Fig. 1. Maternal mortality in the period 1999-2006
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Clinical and Demographic Data of Patients

Table 1

Parameters 1999-2006 2007-2014
Age, years, Mo 27.7%13.5 28.0+15.2
APACHE 11, scores, Mtc 29.1+9.8 27.7+8.4
Causes of MODS, %:
Sepsis 33.8 34.1
Extragenital pathology 27.6 29.1
Gestosis 12.4 11.9
Bleeding 12.4 13.1
Anesthesia-related complications 4.8 2.6
PE 3.5 3.3
Ectopic pregnancy 2.1 1.9
Anaphylaxis 1.4 0.7*
Others 1.4 2.6*
AFE 0.6 0.7

Note. MODS — multiple organ dysfunction syndrome; PE — pulmonary embolism;
AFE — amniotic fluid embolism; * — p<0.05, the increase is associated with exogenous factors
(alcohol abuse, opiates).

Table 2
Dynamic Changes in the Main Indicators of Obstetric Sepsis Severity, Mty
Days
Years Y
1 2 3 4 5
SOFA, scores
1999-2006 13.616.3 13.1£5.5 12.1£6.2 10.2£6.1 9.8+4.8
2007-2014 12.817.1 8.114.9% 7.314.1% 5.543.3% 5.243.8%*
EIl a. u.

1999-2006 17.1£4.1 16.216.2 14.1£6.1 10.4£5.3 9.9+4.5
2007-2014 16.8+3.9 10.3+5.1* 10.1+4.9%* 7.814.0%* 6.8%3.7*
CI, I/(min-m?)

1999-2006 2.1+1.15 2.29%1.15 2.3+1.3 2.3+1.4 2.45%1.7
2007-2014 2.0+1.05 2.691£0.9 3.15£0.95% 3.2+1.05* 3.5%1.1*
Epinephrine, mcg/(kg-min)

1999-2006 | 0.12%0.07 0.15£0.05 0.07£0.05 0.06520.05 | 0.055£0.03

2007-2014 | 0.1120.09 | 0.06+0.02* 0.03£0.01* 0.03£0.01* 0*

Note. * — p<0.05 for the comparative analysis of the studied periods; EIIl — index of endog-
enous intoxication syndrome; CI — cardiac index; Epinephrine — a dose for inotropic support.

The early initiation of EBP allowed to improve hemodynamic and biochemical
parameters, to reduce the EIl and the severity of patient’s state by day 5 according
to the reassessment with the SOFA scale (Table. 2). The first significant changes were
obtained 12 hours after the EBP initiation and were mainly related to the clinical
and laboratory parameters of cardiac hemodynamics and BOT. A significant decrease
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Fig. 2. MODS structure and mortality rates in the studied periods

in plasma osmolality was observed within 36 hours after adequate treatment of hypernatrem-
ia and hyperasotemia, and reduced the EII. At this stage, we were able to stop or reduce
the infusion of catecholamines in the vast majority of patients due to significantly increased
cardiac index, mean arterial pressure, and oxygen delivery index.

Respiratory support decreased as patients’ PaO,/FiO, ratio significantly increased.
After 6514 hours of EBP therapy, basic clinical and laboratory homeostasis parameters
improved. Moreover, the regression of encephalopathy and increased diuresis rates were
observed. Nevertheless, all patients underwent surgical interventions aimed at the sanit-
ation of the infection focus in the abdominal cavity using different surgical techniques,
depending on its localization and surgical protocol adopted in the hospital. The changes
in the ICU management strategy resulted in significant changes in the severity of pa-
tients’ state and reduced mortality rate (Fig. 2).

The 8-year mortality rate in the Intensive Care Center included 13 deaths. In 2008,
1 patient died because of acute poisoning, which led to a massive haemolysis; and 1 pa-
tient died because of MODS and opiate overdose, leading to acute posthypoxic encepha-
lopathy, cerebral edema, and coma. In 2009, 2 patients died due to community-acquired
viral and bacterial necrotizing pneumonia. In 2010, 2 patients died because of hemor-
rhagic stroke during eclampsia, and dilated cardiomyopathy; In 2011, 1 patient with 6
organ system failures died because of the blood loss (20 liters). In 2012, 1 patient died
due to the bilateral community-acquired necrotizing pneumonia. In 2013 and 2014,
5 patients with MODS and abdominal sepsis, 3 out of 5 patients had obstetric sepsis. It
should be noted that there was no mortality rate related to obstetric sepsis up to 2012.
Later, it was primarily associated with the shift to the organ-preserving surgeries, result-
ed in an inadequate sanitation of the infectious focus leading to exacerbate of MODS
and death. Particularly successful and effective medical service was provided to pregnant
patients with HIN1 admitted to the Intensive Care Center in 2009. Out of 22 pregnant
women, only 2 patients (9.1%) died. The pharmacoeconomic analysis reported a positive
cost-effectiveness coefficient of -0.27 in the Intensive Care Center.
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Fig. 3. Maternal mortality per 100,000 population in 1999-2014

However, the shift to the single-source financing in national health insurance in 2013
limited the opportunities of advanced specialized care. Treatment costs for sequelae of
complication of pregnancy, childbirth and the puerperium (094, ICD-10) are limited to
$600 per case. In recent years, the development of an integrated clinical and statistical
group (primary diagnosis — admission to the hospital during the whole period of preg-
nancy or within 42 days after the delivery and the presence of 2 or more signs of organ
failure or/and one organ system failure with somatic disease and any surgical manipula-
tion) allowed to enlarge this funding up to $350. In general, highly qualified medical
service, provided in the Intensive Care Center, allowed to reduce maternal mortality to
the national level, and in case of some structural nosology to obtain even lower values
(Fig. 3).

Conclusion. Thus, the development of Regional Obstetric Intensive Care Center for
critically ill pregnant and parturient women proved its effectiveness and efficiency, not
only due to advanced treatment modalities and financial support, but also due to oppor-
tunity to receive continuous experience for all participants in this treatment process.
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