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ABSTRACT

Although no scoring system is as yet fully validated for predicting maternal outcomes in critically ill obstetric patients, prognostication may
be done objectively using severity predicting models. General critical care scoring systems which have been studied in obstetric patients are
outcome prediction models (Acute Physiology and Chronic Health Evaluation [APACHE] I-1V, Simplified Acute Physiology Score [SAPS] I-IIl,
Mortality Probability Model [MPM] I-1IV) and organ dysfunction scores (Multiple Organ Dysfunction Score [MODS], Logistic Organ Dysfunction
Score [LODS], Sequential Organ Failure Assessment [SOFAI). General critical care scoring systems may overpredict mortality rates in obstetric
patients secondary to an altered physiology of organ systems during pregnancy. Obstetric prediction models were developed keeping in mind
the physiological characteristics of obstetric population. They are Modified Early Obstetric Warning System (MEOWS), Obstetric Early Warning
Score (OEWS), Maternal Early Warning Trigger (MEWT), and disease-specific obstetric scoring systems. The APACHE Il model and MPM Il are most
often used scoring systems for predicting maternal mortality. The SOFA model is the best predictive model for sepsis in obstetrics. APACHE Il
and SAPS are more useful for nonobstetric population. Recent studies have also underscored the applicability of the OEWS in intensive care unit
(ICU) settings with results comparable to the more elaborate APACHE Il and SOFA scores. The Early Warning System helps in identifying acutely
deteriorating pregnant and postpartum women in non-ICU settings who may require critical care. Fetal outcomes are largely dependent upon

maternal outcomes. Prognostic systems applied to mothers may help in estimation of perinatal mortality and morbidity.
Keywords: Delays, Fetomaternal outcome, ICU, Mortality, Mortality prediction, Obstetric critical care, Predictive model, Pregnancy.
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INTRODUCTION

A majority of the women during their reproductive lives will have an
uneventful pregnancy outcome. However, a few of them may have
serious complications either directly due to pregnancy, aggravated
by pregnancy, or unrelated to pregnancy, all of which may warrant
critical care for the patient. Obstetric critical care is defined as “the
specialized management of critically ill obstetric patients via an
interdisciplinary approach in which the optimization of the clinical
variables of pregnant women should be approximated to the
maternal-fetal unit needs as a whole.”’

Maternal and perinatal mortality rates are important healthcare
indicators fora nation. Ninety-nine percent of maternal deaths and 98%
of perinatal deaths around the globe are reported from developing
nations. A total of 830 women across the globe die from preventable
causes every day.? Delayed estimation of severity and complications
of obstetricillness is an important cause for these preventable deaths.

Hence, various predictive models for disease severity scoring,
which were developed for general population, were applied
to pregnant women also. These scoring systems were meant to
identify signs of critical illness in a patient and triage them
into one of the following levels of care according to disease severity,
namely low-risk wards, high dependency units/step-down units
or intensive care units (ICUs). However, it was observed that the
physiological changes of pregnancy rendered these generalized
severity scoring systems erroneous. Hence, obstetric-specific scores
were developed.

This review was conducted to study the role of prognostic
markers for predicting pregnancy outcomes in critically ill obstetric
patients.

METHODS

This article has been written with the aim of analyzing various
disease severity scores for prognosticating maternal, fetal, and

2Department of Obstetrics and Gynaecology, VMMC and Safdarjung
Hospital, New Delhi, India

Corresponding Author: Jyotsna Suri, Department of Obstetrics
and Gynaecology, VMMC and Safdarjung Hospital, New Delhi, India,
e-mail: jyotsnasuri@gmail.com

How to cite this article: SuriJ, Khanam Z. Prognosticating Fetomaternal
ICU Outcomes. Indian J Crit Care Med 2021;25(Suppl 3):5206-5222.

Source of support: Nil
Conflict of interest: None

neonatal outcomes of obstetric patients admitted in the ICU
setting. The role of demographic profiles, clinical characteristics,
and delays in admission and treatment were also analyzed. The
PubMed engine was used for literature search using the following
keywords: obstetric critical care, maternal mortality, predictive
tests, scores for prognostication, ICU scoring, and disease severity
scoring. The outcomes for prognosticating purpose were defined
as maternal mortality (primary outcome), length of stay in the ICU
(ICU-LOS), maternal complications and interventions in the ICU,
maternal quality of life after discharge, perinatal mortality, and
perinatal morbidity (secondary outcomes).

Fetomaternal Outcomes in the ICU

Maternal Mortality

The World Health Organization (WHO) has set specific targets
and recommended strategies for reducing maternal mortality
in its Sustainable Development Goals. An important step in this
regard is an early identification and treatment of critical illness
in pregnant women. The overall global maternal mortality ratio
(MMR) stands at 216/100,000 livebirths.>* In contrast, the MMR of
India was reported to be 113/100,000 livebirths during the year
2015-2016.°
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The data on the rate of ICU admissions of obstetric patients are
inconsistent ranging from 3/1,000 pregnancies to 3/100 of all ICU
admissions.®” The rates may be higher (up to 13/1,000 deliveries)
in developing countries.® This difference could be secondary
to economic, sociocultural, political, and health infrastructural
factors.® The chances of an ICU admission were studied in women
who received prenatal and antenatal care by Zeeman et al. and
they found that admission rates were less in women who received
antenatal care.’ However, a recent study refuted this finding."

The causes of obstetric ICU admissions are heterogeneous.
A majority (50-80%) of such admissions are directly related to
pregnancy and delivery (obstetric causes). The indirect causes are
responsible for 20% of poor maternofetal outcomes. Globally, the
most common and the most important cause of an ICU admission
of an obstetric patient is related to hemorrhage, followed by
pregnancy-induced hypertension (PIH) (i.e., direct obstetric
causes)."" However, Vasquez et al. and Thakur et al. have reported
higher incidences of nonobstetric ICU admissions in their study.'>'3
Interestingly, women admitted for nonobstetric causes may have
higher disease severity scores on admission and a higher need for
mechanical ventilation and other ICU interventions.''*'® Table 1
lists the obstetric and nonobstetric causes of ICU admissions by
various authors in the last decade.

The average rate of maternal mortality of obstetric patients in
the ICU is in the range of 8-40% in developing countries which is
higher than that reported for developed nations (0.1-3.4%).I”

Severity Scoring Systems for Prediction of Maternal
Mortality

Prognostication uses mathematical models to quantify the
probability of occurrence of an event (e.g., maternal mortality) in a
study group on the basis of prognostic factors (patients’ variables,
predictors, or markers) in a given time period during the course
of management of a disease. Such prognostic models generally
give an objective predictive score using mathematical equations
for regression for further application in a specific population base.

A predictive model to identify and triage such women at their
point of admission may help avert untoward outcomes and also
prevent unindicated ICU admissions. Moreover, they may also
help to assess and guide appropriate health-care services for the
critically ill patients.

Prognostic models for critically ill ICU patients may be broadly
divided into General Critical Care Scoring Systems (GCCSSs) and
Obstetric Prediction Models (ObPMs). The GCCSSs are further
classified into Outcome Prediction Models (OPMs), which predict
mortality in a study group, e.g., Acute Physiology and Chronic
Health Evaluation (APACHE) score, Simplified Acute Physiology Score
(SAPS), and Mortality Probability Model (MPM) or Organ Dysfunction
Scores (ODSs), such as Logistic Organ Dysfunction Score (LODS),
Multiple Organ Dysfunction Score (MODS), Sequential Organ Failure
Assessment (SOFA) scores, and quick SOFA (qQSOFA) scores.

However, it was observed that the general scores were not
able to accurately predict the outcomes of pregnant women in
the critical care due to the physiological changes in pregnancy
which have a bearing on the variables of these models; another
reason being that many critical conditions improved remarkably
after delivery of the fetus and placenta, leading to over prediction
of mortality by the general scores.'>'31618-24 Thys, the need for
customization of the scores for obstetric patients was perceived.
This led to development of specific ObPMs.%
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The ObPM includes the Modified Early Obstetric Warning
System (MEOWS), Obstetric Early Warning Score (OEWS), Maternal
Early Warning Trigger (MEWT) and disease-specific obstetric scoring
systems, full Preeclampsia Integrated Estimate of Risk (fullPIERS)
model for preeclampsia, Sepsis in Obstetrics Score (SOS) for sepsis,
and Shock Index (Sl) for obstetric hemorrhage. Table 2 outlines
various critical care scoring systems and their salient features.

Levinson et al. have given a pathway for implementation
of these scoring systems to the obstetric population. They
recommend that any patient on admission (or within 24 hours)
with a complication or an adverse event should be firstly subjected
to mortality predictive scoring using the GCCSS. Thereafter, the
ODS or ObPM should be applied according to the disease process
or organ system involvement. In the event of utilization of both
of these scoring systems, a clear picture of disease severity and
maternofetal prognosis would be revealed.®

GCCSS

These are the most widely used prognostic models. The OPM
helps in scoring outcome probability in critically ill ICU patients,
irrespective of their organ systems failure in contrast to the ODS
which gives mathematical values for mortality based on scores on
the number of organ system failures.

OPM

- APACHE score: It has four versions (APACHE—I-IV). The APACHE
Il score which was developed in 1985 is the most widely used
score among all the versions.?® It has three components, namely
physiological variables (12 in number), age points, and chronic
health points. Multiple authors, except Miglani et al., have
reported overestimation of maternal mortality in obstetric
patients using the APACHE Il scores, including a comprehensive
global analysis by Ryan et al.!%1316:18-2324 This overprediction
was especially prominent in patients getting admitted for
direct obstetric causes.'® However, modified APACHE Il scores
(customized for obstetric population) could accurately (SMR:
0.86) predict mortality rates when compared with APACHE I
(SMR: 0.36) in a study conducted by Paternina-Caicedo et al.?
Higher scores have been consistently associated with increasing
risks of nonsurvival, near miss, need for advanced organ system
support, prolonged ICU-LOS, perinatal mortality, and delay in
hospital admissions (level 2 delay).!?-1418:21.27-29

« SAPS I-1ll: SAPS Il is the sum of physiological scores, age score,
chronic disease score, and the type of admission score. SAPS
Il was devised by studies conducted in various parts of the
world, and it is a more comprehensive score with customized
equations.®® Increasing SAP Il and Il scores are associated with
high chances of mortality.?”-?? Raised SAPS Il also correlates with
prolonged ICU-LOS.?! Although Lapinsky et al. reported that
SAPS Il could accurately predict maternal deaths, other authors
disprove this by labeling it as an over predictor of maternal
mortality.'¥4

« MPM I-1ll: The MPM is based on physiological scores, age, and
organ systems data. The scores are calculated at 0, 24, 48, and
72 hours of admission. The MPMO scores were reported to be
high in nonsurvivors.?”’” Results on MPM accuracy for mortality
prediction in obstetric population is conflicting. Levinson et al.
cite that MPMO-II overestimates mortality, but not MPMO-111.5
However, in a study by Rojas-Suarez et al., MPMO-II (and not
MPMO-I1I), SAPS Il, and SAPS lll could accurately predict maternal

S207



Prognosticating Fetomaternal ICU Outcomes

:d74V (10070 = d) "(%62°02)
(SLe-vT'L)96°L abeyrioway
:sadosyoul Jo wnyedysod
9N (€L0'0=4d) aAIsseW
(LELL-91°L) —(uowwod
€/ “04/°0ed Jsow) asned
Kexs NI (%99'TS) SUIRISqO  SIUBAIBP sisk|eue
pabuojoid 1oy o DIA 414V — €6'L — ae< — PaIa  000'0L/¢y  dAidadsonLYy £0T (eulyd) eI un
(550°1-800°L)
9z0'L *uNI
(866'0-686°0)
¥66°0 19]910|d
(8eL'L-CTO'L)
¥£0°L +eN
(8¥6'0-C¥8°0)
968°0 :ulWNq|y
(620'1-600°L)
8L0°L :uIqniijig
(£00°1-€00°1)
S00°L :dulunea)
WLo'L-€10°L)
€40°L *e2IN
(€86'0-806°0)
$6°0:°0Ded
(9£6'0-€£6°0)
856°0:°0_d—DgY
(986'0-856°0)
€/6'0:9H (1660 8£°0 :Ayjeriow
-596'0) 8/6°0 Bupdipaid
:dgS wnwiuy 104 (D0Y) DNV
(586'0-C¥6°0) 11-5dV'S 8'GL F 59z uesy (%€7) s13Y10
¥96'0:d9d 104680 191035 ||-SdVS,, (%91) sisdas
wnWIuIN (LSO’ L ‘I-FIHDVdY 780 :Ayjeriow 211391590
-810'L) ¥€0'L *YH 10} Bunpdipaid (%21)
(£T8'0-569°0) (ebeybram 104 (D0Y) abeylioway
19£°0:5D9 Jnsouberp DNV 1l IHDOVY 21191590
(500> a) Buippe L'9F 89l (%ct)
A_U nxummv \Q__mu._OE uo Nm.ov ues| :2100s mco_umu__QCLOu MoIADI Amm_‘_HCSOu mv
[euIS1eW 104 HO — €70 L II-FAHDVdY,, — — S} pue Hid — aanldadsonnay  z€g 61239 Hjsuiden
spuaWWo) suolpodwod 4NS (%) sa102s buipipaid SOT-NDI nojut uoIssiupp N UOISSIWpPD ubisap Apnis azIs Apnis
nol Aypriow -Aypriop SUOIJUaAIdIU|  1OJ SUOIIDIIPU| nol a/dwps
PaIasqo Jo aduapiu|

SSIW Ipau A}p1iow [pUIdIDYY

Sow02]no [bula}b |y

NDI Y3 Ul paniwpe syuaned 31439350 Ul S103121paid ISy} pUB SSWODINO [BUISIRW UO SIIPNIS | d]qeL

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)

S$208



Prognosticating Fetomaternal ICU Outcomes

(“pauod)
(£8-€1'D (uowwod
%56 L' "40) }sow)
Keys |eydsoy (€-0) eluownaud
pabuojoid yum | 121025 Y405 paJinboe
pajeosse g< (zooo=d Ajunwwod
$9102S JHOVIY QwoIpuAs ‘uoissiwpe EIETEY
'suoseal d113H JO 9sned —D1191SQOUON
ou3disqouou  ‘eluownsud Jl3dIsqouou sisdas
10} paniwpe 2un|iey Ul $3102S ‘Hdd ‘HId
sjuanied uebionnw 19yb1y) (8-%) 9 —(uowwod
9y} buowe ‘wisijoquid 191005 1SOW) 9SNed  SILIBAIRP Apnis 10yod (eunuabiy)
12yb1y Ayjeyow Aseuow|nd ST —Il3HOVdY A -0)¢ %9°€L ‘AW duIRISqO  000°L/L'8 aA1DadsosRY [444 »1 1€ 39 SOl
(1000 =d)
ejwaue
—D1}9)SCQOUON
Angeisul
(zoo'0 =d) JiweuApoway
%EY'IT *Il WA (1000=1d)
Aq Ayljeriow abeyiioway
|eusaiew 1439350
Pa1dipaid —(%99'L6)
*SIOAIAINSUOU .0 uowwod onel
ulJspoys DI ‘'Saow S9U00S || NN 4Y L' €€ F %€8°0L ‘AW Jsow asned uolnezi|in siskjeue (e1pur)
—SO1-NDI ‘sisdas yANN 4 10} DNV-D0Y [4 433 %9916 ‘I Jl191sq0 NDJI %Y L°0 SAI1d3ds0Id 174 e eydno
(L00'0> d)
(STY-1T L) ¥0'T
:uoissiwpe N
pue swoydwAs
9}Nde JO }3SUO
U99M1Dq [eAJIUI
Y pz<i(lo0=4d)
(69°T-vL'L)
89'| :Sp40d3I (9sne>
9Jed |ejeuslue uowwod

Jejnbau)
(lzoo=4d) ('L
—€8'1) 8/t 121025
SdVYS (8L0°0 = d)

(zov-8T'L) €£T
1A ‘(9200 = d)
OLv-€1'L) LTE

1sow) ainjiey
1lesy—asned
D11191SQOUON
(%LL°L1)DI1d
"(%r0°EL) 19N
Ayej aande
"(%6€°£1) HId

S$209

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)



Prognosticating Fetomaternal ICU Outcomes

|eusarew ybiH sijuoyad
1L000°0> d uolesoyad
(S'L-v'6)  pue’ewsps
'Lz:Awednyny  Areuowind €'8€ :l JHOVIY ui uonesipul
100°0>d‘(s9 ‘sbeysiowsy Aq Ayljeriow uowIWwOd 3SON
-6°1) G'€ :AoeIBM||]  D11123SO Ay} |eusaiew (9%8°22)
1000°0>d -edojeydsdus pawIpald abeyuoway  suoissiwpe
(L6L7-8°€0) 9'L8 dpjeday LT (1£8'0-2SL°0) J1319)sqo NDI [e10}
:24ed |ejeudjue jo  ‘sisdas ‘aun|iey 11SdVS L18°0 D04NY :uonesipul 30 %6'CL
3}oe7—ANerow JejpJed 260 ‘096 F /10T uowwod REIENIET) Apnis 110yod
[euisiew 1oy YO aAnsabuo) || JHOVIY €6¢ 2102 || IHOVdY A 60F €T — 1sOW |[eJSAQ  [[BJO %LL'L aA11dadsold 1244 (e1pul) || 19 Jles
9%0E—/ | :S2400S
Ile Aq Ayjeriow
JO uoIpPIpald
870660
DNV ‘0000=d
T6ELF LOVL
SAY8Y'L F £S89
"M 2102s
OWdW
'98T¥6°0
DNV ‘0000=d
'Ov/° L F 000
SALBOEF LL6L
‘4 d ®103s Y40S
‘¥TS66°0
JNY 0000=4d
"LLLFELTBSA
"SIOAIAJNSUOU SLETFE/S6
U1 531035 *4Nd 11-SdVS %€L
4 d OWdIN ‘¥2566°0 :uonedipul
"dNd V40S "dNd DNV ‘0000=d J1191sqOuoN
11SdVS ‘YNd ‘609 F LELL %L1 :sesned
Il IHDVAY 12YyBIH SASYTFCTL6L 13311puy]
(Loo'0=4d) Ayze ‘4 I-FIHDOVdY (%£0°€7)
SO1-NDI pue  -dojeydadus —Ayeyow abeyuioway
(F100=d) AW SlwLyd -sl 40 uondIpaid Joy J1319)5q0
40 950 :BWOdIN0 d1xodAy oNy divyy pue %€6l:d (%9£°0€) HId
|eusalew  ‘sbeyriowsy (njen d ‘peap sa %06 1 :uonedIpul Apnis
40 J011pasd |elueldesyul JOAIAINS) S10DS %C6°LS ‘AW 103I1p |euolleAIasqo (e1puy) 1B
juedylubls  aalssew ‘O|Q — 579 A1IaA9S 9seasiq A 8ETF Ty  %9¥'8E | /21132150 — 9A13>adsoud 49 lunpjeygeaaq
sjuaWwo) suonpodwod YWS (%) saJo0ds buipoipaid SO7-N2I nojui uolIssIwpp D] UOISSILPD ubisap Apnis azis Apnis
nol Aypriow -Aypriow SUOIIUaAIdIU| 10§ SUOIIDIIPU| ol ajdwbs
parIaSqQO Jo aduapiuf

SSIW 1pau A31|pliow [DUIGID)

Saw02]Nno [bula}b |y

(“pauod):L 3lqelL

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)

S$210



Prognosticating Fetomaternal ICU Outcomes

(piu03)
(€-0) L
‘Ayijeriow :(uoissiwpe jo
N4W Ybiy 1y g Buunp)
UM pajeldosse 2102s 405
319M (LZ0'0 =d) (0o00=d
uoineonps Jo ‘%/9SA /'8
[9A3] MO| pue ‘uolssiwpe jJo
‘(800 =d) asned 1139150
suolssiwpe 1oy SA 9sned
obe |euoneysab Jl3d3sqouou
1amo| (0100 = d) ur1ayb1y)
suolssiwpe %9°L ‘1l IHDOVdVY
wnyedajue Aq Ayljeriow
Jo sajes Jaybiy Jeulalew
(000°0> d) S|oA9)| padiIpaid
S91MPICIOW0D 0000=d
ybIH ‘6L°1-50'1)
‘5000 =d ZL'L :Ayjeow
(S9°0-60°0) SCLl— N4W 10411
70 :2Jed |eyeu uoissiwpe JHOVdY 0 HO ‘sisdas
-adloo=d JO dsned 0000=4d'(9¥6°0 ‘sbeyiioway
(95°'0-70°0) 60°0 olL1sqo -£78°0) 9880 olL1sqo
241D A1enay -UoN Il JHOVAY 0 (D ‘SWOIpUAs
03} suolssiwpy ‘€0— %56) D04NY dT13H Yim
‘6z00=d uolssiwpe (8000=d Hid (%9t)
'(86'0—08'0) 680 Jo asned ‘uolssiwpe suonedipul
:uol3edNP3 JOo 511393590 Jo asned 511191590
SIBIA (40°S—€0°L) Sayv ‘LV'0—Ie Jli}Lsisqouocu (%ee)eL:a ‘uowwiod Apnis
8CT'T:SAOW  ‘uondunyskp BEYYe) Ul S2400S (%02) 2L 'S 1S0W (%*1S) }J0Yo0> |euoljeu
—Ayjeyow leual || JHDOVIY 1Pybiy) (ZL-v) 8 (%S72) suonesipul SOLPAIIPP ‘aA13d3dsoid (eunuabuy)
N4 40} HO  P0Ys 'SAOW Buisn 9¢ 91035 || IHDOVdY aw-a¢c L6 =N:AW  DUISISqOUON 000°L/6°0 “JR3uDdDIYNN 9/¢€ 2/'le 32 zanbsep
‘suoneddwod
Nl pue
‘abe |euonyeysab
uesaWw Jamoj

‘abe pasuenpe
'$2102S Y405 pue
I IHDVAY Ybiy
‘(1L000°0> d)
Ke|ap uoissiwpe
NDI 19buo)
‘(L000°0> d)
SO1-NDI 496u0j
UM pajeidosse
Ayjeyow

9'/7 :Ayjeyow
Jeusalew
padipaid
‘(1£6'0-808°0)
€98°0 D0YNY
‘68VL F¥19€
121025 || SAVS

(%S€)
abeyiioway
J1333590
-pouad
winyedisod
Ul {(%S'61)
Hid-pouad
wnyedajuy

S211

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)



Prognosticating Fetomaternal ICU Outcomes

abeyiioway
"syreap wnyedauy Apnis
|eulalew 9529 (%L261) |euolleAIasqo
Y)m pajerdosse 8¥'/ F 6891 %6E'€/ EJVETIY aAdadsoud
(0£<) s21008 Ues\ :210ds QIl'EF UoIeINUSA  (%S'8€) dT113H wn> (e1puy)
11 IHDVdY +2ybIH — — YA LLIHDVAY /b€ uesiy SAISeAU| Yum Hid — anpadsondy 601 gz 12 3 ydasor
'sisdas yum
USWIOM J1433)SqO
Jo Jopipaid
Ayl|eyow L0 SdVS
159 3102 SQOW 780 :SAON
‘Ayjeyiow 6£°0:¥40S jueubaid
|euwsarew Budip 89°0 :Il IHOVAY sisdas -uou
-21d 40y SQOW £9°0:S0S [esadiang 86T
pue v40S ‘Il :A)jeriow :sjuaed Jueubaud
SdVS ‘Il IHOVAY (queu jeulsjew d13935qo ul ol
uey} Jayeq -Haid) bunoipaid sisdas jJo asned USWIoM (epeued)
JoU sem SOS — — 18 10} DOYNY — — UOWIWOD SO\ — Apnis 1oyod ondag ¢y 1€ 39 ploAtey
uol3dd4ul
21n|1ey
(§°'sc—0'8l) Kiojesidsas
suoseal G'LZ Jo ueipaw 9seas|p
Jl}9315qouou 1oy Alre@ :9/-ssiL 1esy :(%E°6)
paiywpe syusned —210Ds JusW suoljedipul
104 pue AIaA1I9p -1e3J3 JO ANSualu| J14391SQOUON
Jeuiben
104 591035 ‘(r-1) 2:v40S %S'9C 'L (%1'52)
(9£-SSI1) (59405 ‘(€0z-0l) (uswom abeyuowsay
UOIJUaAI}UI (%1) D1a ¥1:11SdVS pajesado 314391590
pue‘v40S ‘Il “(%£°0) 120ys L4574 e))) H(0LT uraiow '(9%S)
SdVS ‘Il FJHOVdY) o1das (%1) 0'6 Il IHOVdV —0'9l) IuUSWaIINbaI Hld :(%Z°06)
$91025 A}1I9AIS NDI ul Aeys —S9100S oLz AW) suonedipul ubissp yupne (puejuiy)
aseasip JaybiH pabuojoid — €0 SSaU||1 JO AMIDASS ueIpaN %81 AW 213191590 — 9A1309ds0119Y 16T ¢/ '12 39 usueddag
sjuaWwo) suonpodwod YWS (%) saJo0ds buipoipaid SO7-N2I nojui uoIssiwpp D] UOISSIWpPD ubisap Apnis azis Apnis
nol Aypriow -Aypriow SUOIIUaAIdIU| 10§ SUOIIDIIPU| ol ajdwbs
PaAIasqO Jo aduapiuf

SSIW 1pau A31|pliow [DUIGID)

Saw02]Nno [bula}b |y

(“pauod):L 3lqelL

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)

S212



Prognosticating Fetomaternal ICU Outcomes

("pauoD)

‘8000 =d
‘OrL-vel)elLe
N4 iss00=d

‘8z'z-€0L

1D %S6) €5°L
juiod yoes 1oy
40 paisnipeun
(Ip/Bw)
aujunean

‘ov00=d
(66'0-68°0) 60

4O paisnlpeun
:9be Buisealdu|
—Ayeyow
104 4O

abeyuowsy
14391590 Jo

sased Ul || JHDOVdY
pue uone|ndod
1143191540 Ul [opowl
Bunoipaud
papuswwodas
ay1 se 405

12303 yum ‘ONS
bunoipaid Joy
3599 || IHDVdY
pue v40S |eloL
‘uondipaid

OIS 104
papuswwodas
1ou || SdVS

pue Al IHOVdY

‘uoidipaid

OWS 10} ones +y7
pue A>eindde ybiy
pey v40S e1oL
"OWS

Ul U39S S2100S
"y40S ‘111 SdVS ‘Al
‘Il IHDVY 43YbIH
(so0>d
‘(€7'9-807) 09'€
(1D %56) HO) OWS
YlIm pojeldosse
SOT-NDI 48buo

(zT1-¥£0)
96'0
P2y40s
(¥6'0-£50)
ZANI!
SdvsS
(0£°0-2¥°0)
S50 Al
IHOVAY
(€6'0-95°0)
€20
JHOVdY

(A4

(160-08°0)
£98°0 DNV pue
100°0>d (0L"LF)
OL'LSA(OL'ETF)
£y :"v40S
(68°0-££°0)
€€8°0 DNV pue
100°0> d'(50'97F)
L6'TESA(BLTLF)
L6 111 SAVS
9000=d
(6£0-79°0)
TL2°0DNY pue
100°0> d(56'67F)
0S'0E SA (LE'8LTF)
89" L Al IHOVAY
(58°0-0£°0)
6440 DNY

pue 1000°0>d
(LTEF) 679 SA
(EV'9F) LL7LL

Il FHDOVAY
—OWS 404 (ID
%56) D0dNY
pue QS-uou

SA OIS
Y 10} $2102S UBB\

(S-1 40I)
ac

(%6°0£)
ac-i

(%1 1) Hid
‘(%cc) =in|iey  suoissiwpe
K10jeadsal nol

"(%0%) X204S  |1e JO %ET

(SE=N)
abeysiowsH
(¥OL=N)
11193500
13311puy]
(SEL=N) Hid
(SLL=N)
J1193SQ0  SYMIGAI|
PaIa  000°'L/9FE

Apnis 110yod
|euOI}eAIDSO
aAdadsold

Apnis 110yod
9A1129d50119Y

SOl

6LC

(Imejepy)
<1838 uld

(I1zeag) ;18 32
01aN-BII3AIIO

S213

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)



Prognosticating Fetomaternal ICU Outcomes

(€000 =4d) L |273]
e (LOOO =)

Ayljeyow
|ereuniad
‘(Looo=4d)
Ayjeyiow %SZ—I1 IHDOVAV
|eusalew Aq 9184 A1jeTIOW
‘(L00'0=4d) pa1d1paid %ST S (%8'57)  suolssiwpe Apnis
SO1-NDI S89F LLYL %L8'€ L Hid "(%1°L€) Jl191sq0  [euOljeAI9sqO
Y1M 210DS UBS\ :2I0DS OV T F %Z1'99 AN abeylioway |e10}  |RUOI}DIS-SSOID (e1puy)
1 IHDOVdY YbIH — vt 9'0¢ Il JHDVdY 8L'¢E %85LY | oH191sq0 409%//°0 dA1323ds0.d iz4} g 1R 1ueBIN
sisdas
JI9pIosIp
T-1I-3IHDVAY Jeiples
uey3 Ayljeyiow I9pIosIp
40 J011pasd K10jendsal
19199 —(%5¢€)
e sl OYZNV uonedipul
‘sjualjed 9'GF ¢'| uesy 511193SQOUON
pauiasa1 pue AW ‘JOYZNY Aq (%) (%6)
urusss SO1-NDI Yiesp Jo ysiy Hid ‘(%L 1) Hdd
pabuojoid pue ¥'6 T L'y ueay "(%9t) Japiosip
Ayjeyow JaybiH r-111-IHDVAY Aq dojsod pajejas
‘uolssiupe (9%) Yreap Jo ysiy -Koueubaid
10j suonesipul (zr-€z ¥ol) —(%S9) (puejeaz
J139)15qouou ZE URIPN :2100S O (8'L-20) uoledIpul  suolssiwpe Apnis 1oyod M3 + eljessny)
ul'syiesp %06 — — LS°0 (1l-IHDOVdV 'L %61 AN dUIBISG0  NDIJO%EL  paseq-Aisibay €38l oz 1839 Uspleiy
YSENIET]
wiaya.d
‘foueubaid
sdnnw
36k A Op< 10 (%T 1) sisdas
0z> ‘Apluyis (%¥°0€) Hid
Jspuejsi dyided (%6°L€)
—Aypigiow abeyiioway Apnis 1o0yod
Jeusalew 21139150 syuIq EYVAbETe HJAEY] (puejeaz maN)
40451 ybIH - - — - /550| poo|g 000L/L |euolieN 0ot 05 1€ 18 uowmer]
SJUBWIWOD) suoib2Ijdwiod YWS (%) $3102s bundipaid SO7-NDI noj ui uoissiwpp NJ|  UOISSIWpD ubisap Apnis azis Apnis
nol Aypriow -Aypriop SUOIJUaAId)U| 104 SUOIIDIIPU| nol a|dwps
parIaSqQO Jo aduappU|

SSIW 1Dau A}jpliow [pUIIDY

SoWw02]Nno [bula)b |y

(“pjuod) 1 dqeL

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)

S214



Prognosticating Fetomaternal ICU Outcomes

("pauod)

puiwnsuod-awiy
Ss9| pue Asea s|
uolje|nded ‘eduay
pue Ja)oweled
Kiojesoqe| Aue
paau jou saop
11eyysi SM3I0
JO abejueapy
'(S520°0)

A JO sinoy pue
(£620°0) SOT-NDI
pabuojoid

Ul $2102S

SMIO +2YbIH
1uaned
J11915q0 9y}
91ednsoubold
01 || IHDVdY

pue v40S
[BUOIIUSAUOD

93 Se dAIIDRYD
SesISM3I0
‘Kejop

Jo uopeinp
Buiseasdul

pue skejap
zpue | [9A9)
40 ddudsaid
‘(Aupicuow
|ereunsad 3dadxa)
sjuaned pauiayal
Ul SSWOodIN0
|e19j0uUld}eW
J00d

‘Ae|ap jo uoleinp
pue skejap
(L0000 =d) Z pue

*k

1690

[ IHOVAY
SC9°0 V40S
€990
SM30

10000> d
(856'0-168°0

1D %56) £6'0
DLILFYLLL

11 JHDVAY
L000°0>d
(¥S6'0-¥88°0

‘ID %S6) ¥26°0
Tr'Y F95°S V405
L000°0>d
(626'0-6¥8°0

‘ID %56) ¥68°0
TTSF T8 SMIA0
:(1D%S6) DOYNY
!S210DS ues|y

(%9°£1)
ejwaue
(9%9°51)

Hid ‘(%8'81)
s15das,(9602)
abeyiioway
21391590

1I0yod
aA1dadsoud

0S¢

(etpuy)
271819 dpebiayy

S215

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)



Prognosticating Fetomaternal ICU Outcomes

S91WOU023 Buidoanap/padojaAsp Yim sa1pnis A13UNod13NW 10) MO||A ‘sa113Un0d padolaAap 3sea) Ul salpnis o) yuld ‘suoljeu
padojaAap Ul Pa3INPUOIS3IPNIS 104 aN|Q ‘suoiieu HuldojaASp Ul P32NPUOD SIIPNIS 104 UIID—HOUIPOD 10|0D) *310DS J1133ISO SIsdaS ‘SOS @100s Buluiem Ajies d14323sq0 ‘SMIO ‘24ed [ed13d 1oy 1oddns Jo [9Ad)
dnoub Bupjiomaled [ed13Ld [eusdlew ‘D07 DM ‘(S1ualred d11393Sqo SapNDUI) PO Yiead JO ¥siy puejeaz MaN pue ueljesisny ‘OYZNY 2Inssaid pooig d1[01SAS dgs ‘2inssald poojg d1joiselq dgqd jentaiul
9OUIPYUOD ‘|D ‘013 SPPO ‘YO “(SYILdP [BUIDIRW + SSIUW 1BDU) SDWOIINQ [BUIDIRIA D19AS ‘OIAIS {|BIRUOIU-|RID)-0UIDIRIA ‘NN ‘UOIIIS UBIeSd) ‘S ‘dAIND) BunesadQ JaA1adayY Japun ealy ‘“DOYNY ‘soiel Ajljerow
4O UoDIPaId ‘YINd ‘(A)jerow sarewIsaIapun | < ‘A}jeIIOW S93BWIISDIIA0 J1031dIpaid suesaw | > sanjeA) syjeap pa3dadxs Jo Jaquinu/syiesp PaAIdsgo Jo Jaquinu “o°1 d3ey A)|elO pazipiepuels ‘YINS ‘s|ppow
Ayjiqeqoad Ayjenow ‘NdIN ‘uolienjea3 yijeaH diuoay) pue AbojoisAyd amndy ‘JHOVJY ‘2103S ABojoisAyd 91ndy pauldwis ‘Sqys ‘Aels jo yibua-ndl ‘SOT NDI ‘@beysioway wniiedisod ‘Hdd ‘uoisuapadAy
pacnpul-Aoueubald ‘Hid ‘UsWom Jo Jaquin ‘N ‘sisAelq ‘g ‘SuoiuaAIalul [ed16iNns ‘S ‘suoisnjsuel] poojg ‘3 ‘Joddns d1dosjou) ‘| {UOIIR|IIUDA [ed1uRYIRW ‘AN ‘Alied d ‘obe [euollelsab ‘yo) (SIeap ‘A ‘SHIIM ‘M
!skeq ‘g oddns ¢ [9A3] buinbal ¢ dnouo “Joddns z pue | [9A3] buninbal | dnoun,,.. ‘Aj9A11dadsal ‘213uad a1ed A1ena) Je pue ‘Ayjoey asedyyeay djerdoidde Buiydeas ul ‘21ed bupyaas ul Aepp—sAeap
€T 19N xxx {(80O-SAVS 10 GO-IFHIVY) SON|BA [BWIOU [BD11}33SCO 10} UOIIRIYIpOW AQ patalje AjJuedyiubis 30U I9M S210DS SSaU||l JO AMUIDASS,, ‘(9BuUel 3|11ienbiajul-4D|) UeIpaw 1o (QS) ueaw aie sanjep,

‘uolssiupe
0} uoneinp

Kejap paseatdul
pue Aejpp €2

‘1 |19A3] ‘sniels
31WOU0d301205
Mmo| ‘syusnyed
PaJ1a)31 Yum
uolssiwpe Jo

Sl paseadu|
SUOIJUDAIDIUI
|ea1b.ns Ajuea
YHM pajeldosse
A1|erow Jamon
11oddns >idonoul
YUM paijedosse
Ayjeyow JaybiH
C'9'L HId

‘g'z:L 9beysioway
ou3L91sqO—onel
Aupicuow

01 Ayljedion

Pa19A0D31 %05

‘Aupigiow yum
Pa19A0331 9% /9|
‘Ayjeiow %€ €€

ellauUe 91oA9S

%6 ‘AN Hid-suonedipu

(etpuy) o, '1e 39 uter

sjuswiwo)

(%) sa103s bunpdipaid - SOT-NDI
Aypriow -Aypriow

PanIdsqO

SSIW 1pau A31|pliow [DUIGID)

10§ suonb2IpU|

Saw02]Nno [bula}b |y

Apnis

(“pauod):L 3lqelL

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)

S216



Prognosticating Fetomaternal ICU Outcomes

("p3uod)

‘uolenba ue buisn yyesp
J0 AyljIqeqoud sajejndjed)

'9—0 abuel 31025 Y40S

*9102s SOIA Buisn pajejndjed
9 Aew o5 Aijeriow N
¢-0 9bues 2100 SQOW

‘uonzenba d13sibo| buisn ajel
yieap papipaid sajejndjed

‘uolssalbal

onsiboj buisn

91025 || S4v'S Buisn pajejndjed
yaeap jo Aujigeqold

'€91-0 dbuel 3105 || SdVS

667—0 @6uel 21005 ||| JHDVIY

(1£-0 2buey)
D+ g+ VY =29103s || JHDVdV

(92U3PIAS [BDIUID YIIM) UoIId34Ul {[edibojojeway dizeday {|ed1bojoinau ‘jeual tejnasenolpied (Aiojelidsal :sajgeliea /

001> dg 211035As ‘zz< 91l A1orelidsal (G 1> SDD) SNILIS [eIUSW PRIy

(Ld pue uignJijiq wnias) oieday {(3unod 39|93e|d pue )11) [ed1bojoreway (9% 0l4/°0kd) A103eiidsal

!(3ndno sulIN pue dujueaId WNJSS ‘UaboJyIuU BaIN) [RUAJ {(dFS PUe YH) JejndseaoipJed {(SDD) [ed1bojoinau :swalsAs uebio 9
(3ndino suln [e10} pue S|9AR] dululeID }saYDIY) [eudl {(SDD) [e2160j0IN3U ((Snie)s ainssaid poo|q) A101e|ndid

‘(uignuiiq 3saybiy) oneday {(3unod 1391e|d 1s9MO]) UoIIe[NBROD (9 O14/°0Bd 3somo]) Areuow|nd :swiSisAs uebio 9

(¢014/%0d) A103e11dS31 (5D {(Yd) JB|NdSeAOIpIRD
‘(3UlUI3eaId WINISS) [eUal {(Ulgniljiq winJds) dxeday {(JUnod 3a93e|d) [ed160]0)RWY :S3|qelIeA 11y} pue SwalsAs ueblio 9

abe 1395 ¢ + piepueis<
1d 101 09> ¢0kd Y | < SBNIP SAI1DROSEA [SSeW |elUBIDRIIUL {UOIIISJU] PRWILUOD ‘ewod Yy g/Jw 05> Indino
auun /0w £/ 1< suluieasd ‘sisoyadid ‘wisejdoau d13eIselaw [UoISSIWpPe PajNPaydsun Jo [edIpaw Y z/ '8y ‘vZ—IWNdIN *
obe UOoI1e|IJUDA [EDIUBYDSW (SSEW |RlURIDRIIUI
‘buipas|q |D JUIPIdUI JB|NDSBAOICRID ‘eIWYIAYie delpied (AdUaiduyynsul [BUJ 9INDE {dgS ‘HH (G—€ SDD) BWOD ‘UoISSiwpe
0} Joud YdD ‘Aduadugnsul [euas d1Uoayd ‘SISoyId ‘wsejdoau dieiseldaw uoissiwpe K1a6ins pajnpaydsun/jesipaw—oQ WdIN ¢

¢014/°08d dVdD 10 Al ‘dgs 3samo) 39]91e(d 3samoj ‘Hd 1samo|
JUN0d HGM 3SIMO| ‘YH IsaYyb1y ‘Duiuneald 3saybiy 2inyesadwal Apoq 1saybiy ‘uigniijiq 2303 1saybiy ‘SHo (K1ojesidsas
‘|leILIOD0SOU) Y] 3B UOI3d34ul d3nde {(A1abinsoinau ‘K1abins deipaed ‘ewnedy ‘Jue|dsuely) A1a6ins jo ays {(A1abins
ou ‘A19buns Lousbiswia ‘A19bins psjnpayds) YND| 1e snieis [es16ins (d160joinau ‘9A13sabip “O1edsy “ejndseaoipied) uoissiupe
10} uoseal {(pauuejdun ‘pauue|d) uoissiwpe NI ‘YND| 341043 SBNIP 9A1IIROSEA {(SISOUID (Al VHAN) 4H 21uoayd ‘sq|y “49oued
s160]01eWAY “19dUed ‘Adelay) J9dUed) SAINPIGIOWOD (19410 ‘NI 19410 ‘YT ‘YO) uonedo| [exdsoyeaiul :ynD| 310499 SO 26y
|ea16ans Aouabiaws ‘[esipaw {|ed1bins pajnpayds :2102s uoissiwpe Jo adA] -
S@ly ‘Aoueubijew |ed1HojojeWRY LBOUERD D11RISEIDW (210D DSEISIP JIU0IYD) -
91025 9By -

SDD ‘uIqnuijiq ‘eeuoqsediq
‘winipos ‘winissejod 71 ‘ealn ‘andino aun £Q14/f0ed 2injesadwal {dgs 1.l Meay ((s9|geleA g |) 9103s [ed160|oIsAyd «
"(ones “o14/°0ed ‘sD9
pajedsal ‘SHH uo uollepas Jo yoedwli ‘sISA|OquIOIY) ‘UOIIR|IIUDA [eDIURYDRW) S9|geleA mau snid ||| FHDVAY Se S9|gelieA sawes
Ayjerow [eudsoy Jo sa1ewysa ysi apinoid oy}—uolienba sandipald ||| JHOVIY

(selq awn
-pes| pue uiblio s,juslied) pappe s3|gelIeA MAU OM) PUB PasN 30U DO 3daX3 ‘|| FHIVCY O3 J8|lwis—aI03s ||| FJHOVCY *
:s3ied om]
syutod yijesy duoay) -«
sjuiod aby

SDD 3UNOD [|92 POO|F SHYM J11D03eWDY ‘DUIUIIRDID WNISS ‘winisseiod wnias ‘wnipos wnids f0JH wnias ‘Hd jeuae
USBAX0 'Yy YH ‘dVIN 2In1eI2d W] [B1DM ((UOISSIWPE JO JY T 35IY Bulnp uayel ss|gelien g 1) a103s [eaibojoisAyd andy «
Swia3sAs ueblo aiow 1o om} Jo 1oddns Jo 1ioddns A1ojeiidsal paduRAPY i€ [9AT]
poddns uebio 3)buls 17 [9A97]
248D [9A3] J9yb1y woiy umop dais JO SUOIIUIAIDIUI JO BULIO}UOW [BUOINPPY :| [9AST
95ED pJeM [BULION :Q [9A]

uo3yul
Jo/pue uopunysAp uebio

sisdas 104 Y405 32IND
21025

uondunysAg uebuQ dnsibo
910G JUBWISSISSY

2in|ie4 uebiQ |elruanbag

2100§
uonpunysAg uebiQ aydiyny

yes

pue gy ‘iz ‘0) uoissiwpe
e 9l S|9pow y—|[9POo
uolIpald Ajeron

(uorssiwpe
NDI140 1Y L ulyum) |1l SdvS

(uoissiwpe ND| J0 1Y T
UIyHM) || 24036 [ed160joisAyd
91ndy payljdwis

Al FHOVAY

I IHDOVdVY

(uoissiwpe

NI 40 4y ¥ Ulyim)

|| UoneN|eAs YijesH diuoiyd
pue |e3160|01sAyd 91ndy

puliods

2Jed |ed1d Joy yoddns
40 [9A97 dnouo Bursop
2Je) [ed11) [euldley

SJUBILLIOD

wa3sAs butiods A311aAas 31D [DD131D [DIUID)

wa)sAs buliods A1110A35

sjuauodwio)

wd1sAs buliods A111aAas 21ed |edn) i d|qel

S217

Indian Journal of Critical Care Medicine, December 2021;25 (Suppl 3)



Prognosticating Fetomaternal ICU Outcomes

9seJajsueljoulwe dujue|y/aselajueljoujwe ajeliedsy ‘| 7y/1SY ‘UOIR|IUSA 2inssaid SAIHSOd SNONUIIUOD dydD ‘UOIIR[1IJUSA 3NUIW ‘Al ‘UOIFRIDOSSE 1ieaY YI0A Mau ‘YHAN ‘2in|ie) 34eay 4H ‘uolssiupy
Jlun 21ed AAISUSUL ‘YD) ‘Ae3S Jo YIBua| ‘SO ‘S3UN0)) |30 Po0lg SHYM ‘DG ‘DAIsuodsaiun-uied-ad10A-Hd[e ‘NdAY Dwi} uiquioiyiold ‘14 ((dVIN/2inssaid SNOUaA [e13uad) X YH) 93l Jeay paisnfpe ainssaid
"4vd ‘@woipuAhs A>uapyspounwwi pasinboe ‘sqly ‘3unod 314003n3| B30} ‘DL ‘USBAX0 palidsul JO UOIIeIUSIUOD [eUOIIdRI) COl4 ‘UOISUd) UabAXo jenape ‘(B ww) ‘Oed ‘(ulw Jad syjeaiq) ainssaid
|elaye ueaw dyN {(BH wwy) ainssaid poojq dljoiselp dgq ‘(bH ww) ainssaid poojq d1j03sAs dgs ‘(uiw Jad syjeaiq) ajes Kioyesidsas ‘Yy ‘(utw Jad sjeaq) ajel ey ‘YH ‘2103S ewo) mobse|n ‘SOH

Hid Y3IM SDW0DINO |euldlew

9sJ1anpe Jo ANjiqeqoud saAlD

‘Hid 404 |]9pow uoindipaid

17V/1SYV ‘auluneasn ‘unod 19)91e(d £ods ‘eaudsAp Jo uted 1sayp ‘abe jeuolieissn NSI ]opow SYI|dIIN}

Hid 104

|opow uonoipald Xsi :ppow

‘eunuiajold ydnsdip pue ‘aunssaid poojq d1j01sAs ‘uled [eujwopage yium buipas|q [euibea  (sIy JO d1ewls3 pajesbalu)

‘eaudsAp,/uted 153y ‘sadueRqINISIP [BNSIA/YdRPER3Y ‘UoISSIwpe uo abe [euonelssb (snosediynw sa snotedijjnu) Aylied eisdwie|daald) SYJIdiuiw
pIok D138 WNJSS !S3UN0d HGM ‘uoieinies O ‘Y ‘YH ‘dgs ‘2injesadwsa) 91016 d139315qQ Sisdas
‘UOIIPIUSW PIJSY|e PUR UIW/SZ< YY ‘BH ww 06 S d9S V40Sb payipow 51191590
sbuipuy 03 buipiodde Ji3je pas Jo MO||A 03Ul PaYISSe|d d|qelieA yde] 196611
'SN3e)S [eIUSW Pald)je ‘uolieinies uabAxo ‘ainjesadwal ‘yy ‘HH ‘d9qd ‘dgS Bulutepy Aie3 jeussiey
SS2USNOIISUOD JO [9A3] ANdY ‘HH ‘dgS ‘oinyesadwal ‘usbAxo |eyuswajddns ‘uoneinies €0 4y 91025 Bujulepy Ajie3 maN

yiealq
JO SS9UMIOYS JO dydepeay bunywaiuou yym eisdwe|daaid ‘ssauaaisuodsaiun/uoisnjuod/uolieyibe [eulalew ‘y g Joj Jw 0> wa3sAs
elNnbI|o {|9A3] BIS 1B JIB WOOJ UO 956> Uolleinies UabAXo (0E< 10 01> YY ‘071 < 410 05> HH ‘SOL< d9d ‘091 < 10 08> dgS Buruiepp Aueg jeussiey

sbuipuy 03 buipiodde J3|e pal IO MO||9A 03Ul PaYISSe|d d|qelieA ydeq
yz<ayuee> euaId
e1INb1|0 {05G6> J1e WOOJ UO uolleinies UabAXo ‘0e< 10 01> HY ‘071 < 10 05> HH ‘W 001 < 49d ‘091 < 10 06> 49S Buruiepy Aue3 jeusarey
'sbulpuy 03 buipiodde 1. paJ Jo MO||DA 03Ul PaYISSe|d d|qelieA yde] 91025 bujuiepy
1ndino suun 9]eds NJAY Y3 UO SS3USNOIDSUOD JO [9AD] ‘YY ‘YH ‘d9d ‘dgsS ‘Dinjesadwa) isajqelien g K|1e3 51139150 PIYIPON
2100g
[9A3] SSDUSNOIDSUOD ‘2injeiadwal ‘996 Ods ulejulew o3 palinbais usbAxo ‘YH ‘dY ‘ddd ‘dgsS Bututepy A4e3 o13191sqO
s|apow uondipaid d13915q0

[opow

uolssalbai uo paseq Ayjeyow UOISSIWPE UO || S4VS ‘Uuolssiwpe 91015 9W0d3IN0
Hunejnojes ui djay sa10ds uo sgO1 ‘uoneldyfe € Kkeq SAOT—c Ae@ SAOT ‘uonedyfe € Aeq || SAYS—z Aeq Il SAVS ‘SSaU||l DIUOIYD {plem WOl Jdjsuel] D] paielqijedal skep a1yl
SUBWIWO) wa3sAs buliods A311aA3s 31D (D131 [DIUID) wa)sAs buliods A1110A35

("pauoD) iz 3qeL

)
a
Q
>
(%)
a
un
B
-
o~
o
o~
A
()
Q
£
[}
(]
[
o
n
£
S
©
[}
>
()
]
©
o
=
=}
pi=i
=
(9
Y
o
=
c
=
3
(o]
3
c
kS
el
£

S218



Prognosticating Fetomaternal ICU Outcomes

mortality (SMR by MPMO-110.88, MPMO-IIl 1.22, SAPS110.51, SAPS
1110.6).2% In another study, MPM Il was reported to underpredict
mortality.>?

OoDs

Multiple organ dysfunction syndrome is characterized by
progressive dysfunction of organ systems after an acute insult to
the body. The WHO relies on the usage of organ failures to identify
severe maternal morbidity.® Adeniran et al. demonstrated that
>2 organ system damage was associated with raised maternal
mortality.>> The ODS gives numerical scores for classifying severity
of disease in critically ill patients. However, it is important to note
that these scores do not predict mortality in these patients. The
most commonly used ODS are MODS, LODS, SOFA, and qSOFA.
Numerous authors have reported an association of higher
SOFA scores among nonsurvivors in their study.?’*"2%3% Vasquez
et al. reported that at a cutoff value of 6.5 for SOFA, the likelihood
for maternal mortality was 10 times (LR + 9.8). This was almost
seven times (LR + 6) in a study conducted by Oliveira-Neto et al.;
however, the cutoff used by the latter was >3. Numerous other
studies have reported a good sensitivity and specificity of SOFA
scores in predicting maternal mortality and near miss, especially
in cases of sepsis.’>2%%? |t is one of the most widely used scores in
obstetric critical care units of India, and it is also recommended by
the Ministry of Health and Family Welfare, Government of India.®

ObPM

These real-time scoring systems for critically ill obstetric patients are
usually based on “warning signs” (a set of predefined pathological
values). These systems help triage non-ICU obstetric patients who
need promptand intensive health care. These scores may be based
specifically for a type of maternal condition (eclampsia, obstetric
hemorrhage, sepsis) or may be nonspecific/generalized.

Nonspecific Scores

+ MEOWS:ltis a bedside tool, computed 12 hourly and comprises
maternal vital parameters (temperature, blood pressure, heart
rate, oxygen saturation), conscious level, and pain points as
components. It is the recommended bedside screening tool
for early identification of severe complications and periodic
monitoring of obstetric patients according to the 2003-2005
triennial Confidential Enquiry into Maternal and Child Health
(CEMACH) report.3®

+  OEWS: Carle’s OEWS is a clinical model based on a color-coded
numeric scheme for severity scoring of disease. It does not
require laboratory parameters for scoring and has a good
predictive value for identifying survivors (especially those
admitted for direct-obstetric reasons) in the ICU.%2*7 In a recent
study by Khergade et al., the OEWS was found as effective as
the SOFA and APACHE Il scores for prognosticating maternal
mortality in the ICU. The OEWSs were also significantly raised
with prolonged ICU-LOS (p = 0.027) and hours of mechanical
ventilation (p = 0.025).%

+ MEWT: MEWT uses maternal vitals and mental status level
threshold values to assess maternal morbidity in obstetric
population. In a study by Shields et al., MEWT was found to
significantly reduce severe maternal morbidity (p <0.01) and
composite morbidity (p <0.01). However, it had no effect on
frequency of ICU admissions.3®
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+  Obstetric Modified gSOFA: The qSOFA was modified to use
in pregnancy by the Society of Obstetric Medicine, Australia
and New Zealand (SOMNAZ). They also suggested changes in
the laboratory values of the SOFA scoring system for obstetric
patients.>

Disease-specific Obstetric Scoring System

These scoring systems were developed keeping in mind specific
pregnancy-related conditions which are a major cause of maternal
mortality and morbidity worldwide (preeclampsia, obstetric
hemorrhage, and sepsis).

«  The fullPIERS model is an externally validated model which
predicts adverse outcomes in preeclamptic women.*%4!
Parameters taken into account are gestational age, chest pain
ordyspnea, oxygen saturation, platelet count, serum creatinine,
and aspartate transaminase levels. It can be seen that this model
requires minimal laboratory testing and has a smaller version
of (miniPIERS) model especially designed for the low resource
countries.*?

« The SOS is a scoring system for predicting clinical deterioration
and ICU admissions in women with obstetric sepsis. It uses
maternal vitals and blood tests for scoring propose. The original
SOS performed poorly in predicting maternal mortality. However,
recently, a modified adjusted SOS employed by Aarvold etal.ina
retrospective case-control study was found to predict maternal
outcomes similar to that predicted by APACHE Il, SAPS I, and
SOFA scores. Among all the scoring systems used, the MODS
had an overall best predictive capacity (p <0.05).*

- TheSlis the ratio of the heart rate to systolic blood pressure. It is
a validated tool for detecting early hemodynamic instability in
patients with near normal vital readings. The normal value of the
Slin nonobstetric population is between 0.5 and 0.7. Numerous
studies have been done to find out a normal range of the Sl for
pregnant women. Most of them proposed a range of 0.7-0.9.44-46
InarecentIndian study, a Sl value of >1 was associated with higher
chances of surgical interventions, >1.3 with an ICU admission,
high maternal morbidity, and >1.6 with maternal deaths.*’

Other Factors Leading to Maternal Mortality in
Critically Il ICU Patients

Aoyama et al. reported increasing mortality rates with rising
maternal age >34 years.48 Extremes of age, absent prenatal care,
low socioeconomic status, delays in presentation to a tertiary care
centre, and ill-equipped facility with poor staff training have been
implicated in high maternal deaths in the ICU settings by various
authors,12:213349-51

An illiterate, unbooked patient with high parity, multiorgan
failure, and admitted for an indirect cause in the ICU has highest
chances of mortality.'>1420213352 O the other hand, a patient
presenting in the postpartum period has better survival rates than
her antenatal counterpart.>

Maternal Interventions in the ICU as Predictors of
Maternal Mortality

A critically ill patient admitted in the ICU has a high risk of
undergoing various interventions in the form of oxygen support,
invasive ventilation, blood components transfusion, antibiotics
administration, and inotropic support.'* Nonsurvivors are more
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prone to undergo mechanical ventilation for longer periods of time
and to receive inotropic support. Their use is additionally associated
with increased chances for nonsurvival.?#?”33 However, in a study
by Jain et al., maternal mortality was reduced with early surgical
interventions.'®?'

Maternal Complications in the ICU

ICU patients are prone for disseminated intravascular coagulation
(DIC), multiorgan failure, and sepsis.'*323* Other complications
that are frequently seen include deep vein thrombosis (DVT),
acute respiratory distress syndrome (ARDS), pulmonary embolism,
shock, infections, intracranial hemorrhage, preterm delivery, and
intrauterine death.'>'* Most of these complications merit the use of
invasive ventilation, vasopressors, and multiple blood transfusions.
In a study conducted by Suri et al., it was found that the Odds Ratio
for vasopressor infusion increased with higher severity of illness
scores (SAP Il, APACHE II, and SOFA); moreover, those requiring
vasopressors had a higher frequency of invasive ventilation.>

Prolonged ICU-LOS and Hospital Stay

Prolonged ICU-LOS is significantly associated with higher APACHE
I, SAPS II, and OEWS scores and higher mortality rates in critically
ill obstetric patients.'>142127.31:34 Jse of mechanical ventilation and
inotropes also prolongs ICU-LOS.2%?2 Irregular antenatal visits,
longer delays between appearance of symptoms and admission,
development of DIC, and acute fatty liver are also associated with
prolonged ICU-LOS.*!

Quality of Life after Discharge

Literature is scarce on the assessment of the quality of life after
discharge from the ICU. Leung et al. used a validated Chinese

version of the Short Form-36 (SF-3615) Health Survey to assess
the long-term outcome of an ICU admission and found that the
domain of SF-6 covering physical functioning, bodily pain, and
social functioning yielded significantly lower scores for discharged
patients in comparison to the general population.*

Fetal Outcomes

The perinatal mortality rate is an important indicator of maternal
health and care. It varies from <10/1,000 total births in developed
nations to >20/1,000 total births in developing nations.> As fetal
outcomes are generally dependent on maternal general condition
and well-being, maternal severity scoring systems may help predict
fetal and neonatal outcomes in such patients. Table 3 outlines
studies on fetal outcomes in critically ill obstetric women in the
ICU.In a prospective cross-sectional study on 124 subjects, Miglani
et al. reported that there is an increase in perinatal mortality with
rising APACHE Il scores (p = 0.001)."®

Maternal shock (Odds Ratio, OR: 6.85), blood transfusions
(OR: 7.24), and lower mean gestational age at presentation (OR:
1.2/week for <37 weeks) are important markers of fetal loss in
the 1CU.>° Other factors associated with poor fetal and neonatal
outcomes are maternal hypertension, maternal cardiac diseases,
maternal sepsis, delays in presentation to the ICU, and increasing
duration of delay.'®>’

CONCLUSION

The severity scoring models are an important tool in triaging ICU
admissions. They help in severity and objective assessment of critically
ill patients. APACHE Il and SAPS Il scores are the most studied and the
most widely used tools for nonobstetric population. APACHE Il and
MPM Il are useful scores in the obstetric group but overpredict the

Table 3: Studies on fetal outcomes and their predictors in obstetric ICU patients

Study Perinatal outcomes Factors associated with poor fetal outcomes

Cartin- Fetal deaths—32 Fetal loss—maternal shock (OR 6.85); maternal

Ceba et al.>® Neonatal deaths—10 transfusion of blood products (OR 7.24); lower
gestational age (OR 1.2/week <37 weeks).

Pollock et al."” Median mortality rate 20% (IQR 11-32%) —

Aoyama et al.*® — Maternal shock; lower gestational age; severe maternal
hypoxemia

Rios etal.™ 23 fetal and neonatal deaths

|27

Devabaktuni et a 21.42% perinatal mortality rate for 42 patients.

Live term 54.76%; IUD 7.14%; neonatal deaths 4.76%

Saif et al.”!

Perinatal mortality rate 271/1000 live births [significantly

higher among nonsurvivors, OR 8.2 (4.1-16.7), p <0.0001]

17% fetal-neonatal loss
Perinatal mortality rate: 53.1/1000 live births

Vasquez et al."?
Lawton et al.”®

94.1% live births; 3.2% fetal deaths: 2% neonatal deaths, 2.7%

early trimester loss

Miglani et al.'® Low APGAR score requiring NICU admission (29.12%); lUD
(12.6%); early neonatal death (7.76%); stillbirth (4.85%);
perinatal morbidity (29.12%); perinatal mortality (31.06%)

Ozumba et al.”’ 47.2% perinatal mortality

PIH (most common)
Maternal cardiac condition
Maternal sepsis

All MFN outcomes significantly worse in referred
patients, except perinatal morbidity.

Higher APACHE Il scores associated with perinatal
mortality (p = 0.001)

?Levels of delay (1 and 2) and increasing duration of
delay associated with perinatal mortality (p = 0.002 and
p =0.005)

Level 1,2, 3 delays: delay in seeking care, in reaching appropriate healthcare facility, and at tertiary care center, respectively. IQR, interquartile range; IUD,
intrauterine death; NICU, neonatal intensive care unit; OR, odds ratio; MFN, maternofetal neonatal
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maternal mortality. SOFA scores are the best predictor of outcomes
in a pregnant woman with sepsis. Furthermore, the early warning
scores when used on a subset of non-ICU obstetric patients may help
in early identification of critical illness well before the start of actual
clinical deterioration. These models may also help in prognosticating
adverse fetal outcomes considering that the fetal well-being is largely
dependent upon maternal well-being. They aid in implementation
of best treatment plans, care of the woman, and help chalk out her
health progress report over a period of time.

There is further scope of research to develop accurate and

reliable prognostic models for critically ill obstetric patients.
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