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Introduction

India has made significant progress in reducing its maternal

mortality rate (MMR) from 254 (SRS 2004–06) to 212

(SRS 2007–09) [1] per hundred thousand live births (LB);

however, there is a long way to go on this journey to meet

the millennium development goals. Maternal mortality

(MM) is frequently described as ‘‘Just The Tip of The

Iceberg’’ alluding that there is a vast base to the iceberg in

the form of maternal near miss (MNM) i.e. maternal

morbidity which has remained largely undescribed. In

2009, Roost et al. [2] reported MMR as 187/100,000 LB

and MNM as 50/1,000 LB, with a relatively low mortality

index (MI) of 3.6 %.

Large differences were found among countries on the

incidence of MNM because of the different settings and

variation in the criteria used to define the MNM. In 2009,

World Health Organization (WHO) defined a MNM case as

‘‘a woman who nearly died but survived a complication

that occurred during pregnancy, childbirth or within

42 days of termination of pregnancy’’ [3].

About two decades ago, in low MM settings, MNM was

found to be a more useful indicator of obstetric care than

MM alone. In recent years, evidence from developing

country settings, analyzing these near-miss cases, helps in

understanding health system failures in relation to obstetric

care and addressing them. Reviews of MNM cases are

likely to yield useful information as MNM cases are not as

rare as maternal deaths, they have the same pathways

which lead to deaths, and provide information regarding

care received and possible means of prevention, particu-

larly in facilities where deaths are uncommon and where

events associated with deaths may not be typical. As the

woman survives, near-miss reviews may be seen as less

threatening than death reviews for the teams who report

them.

Filippi et al. [4] classified disease-specific criteria for

identifying MNM cases, and they are based on five main

categories of complications at term. They are hemorrhage

resulting into shock, emergency hysterectomy and blood

transfusion, pregnancy-induced hypertensive disorders

includes eclampsia and severe pre-eclampsia, dystocia i.e.

uterine rupture and impending rupture, infections causing

hyper/hypothermia and/or clear source of infection with

clinical signs of shock, and anemia hemoglobin levels

below or equal to 50 g/l or clinical signs of severe anemia.

WHO recommended three different approaches of

selection criteria for identification of MNM cases [5]. They

are disease specific, management based and organ dys-

function. Disease-specific morbidities are severe pre-

eclampsia, eclampsia, severe hemorrhage, severe sepsis

and uterine rupture, however have too low threshold of

morbidity to be called near misses. Management based

criteria are according to specific intervention made e.g.
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admission to ICU, procedure such as obstetric hysterec-

tomy, massive blood transfusion, intubation and ventila-

tion. In 2004, Anwari et al. [6] reported that 99 obstetric

admissions to ICU were represented by 0.2 % of all

deliveries and 1.6 % of all ICU admissions. Most of the

patients were young. The two most common indications for

admitting obstetric patients to ICU were hemorrhage and

hypertension. They concluded that invasive hemodynamic

monitoring and ventilatory support were the two main

interventions and improving quality of care before and

after admission to ICU may reduce maternal morbidity. In

UK, at tertiary care centre, there were 15 cases of emer-

gency peripartum hysterectomy in 31,079 deliveries, giv-

ing the incidence of 0.48 per 1,000. Haemorrhage due to

placenta praevia especially in repeat C section was the

main indication for emergency peripartum hysterectomy

(47 %) [7] while in Turkey at tertiary care centre, the

incidence of emergency peripartum hysterectomy was 0.67

in 1,000 deliveries and hemorrhage due to uterine atony

was the main indication for emergency hysterectomy

(57.1 %).[8]. Organ system dysfunction is based on

apparent clinical diseases, clinical markers and manage-

ment needed. Aim is toward correction of that organ dys-

function to arrest near-miss progression to maternal death

e.g. cardiovascular dysfunction, respiratory dysfunction,

renal dysfunction, coagulation dysfunction, hepatic dys-

function, neurological dysfunction, uterine dysfunction.

The organ system dysfunction based approach is consid-

ered as ‘‘the most promising frame’’ for establishing a

standard set of criteria as it provides more reliable identi-

fication of real near-miss cases however, it needs a mini-

mum level of care and basic critical care monitoring

facilities hence, cannot be used in low resource settings. In

2011, Cecatti et al. [9] studied 673 women admitted in ICU

with severe maternal morbidity and could identify 194

cases of MNM and the 18 maternal deaths by WHO cri-

teria. They concluded that with the WHO criteria for MNM

they were able to identify almost all cases of death and

organ failure.

Taking into consideration all the literature data disor-

ders, symptoms, signs, laboratory investigations, and

interventions, new comprehensive criteria were developed

for use in the pilot. The criteria were divided into four

groups: 1 pregnancy-specific disorder, 2 preexisting dis-

order aggravated during pregnancy, 3 pregnancy-specific

medical disorder, and 4 incidental and accidental causes in

pregnancy.

Important MNM indicators as defined by WHO are

severe maternal outcome ratio (SMOR) and MI. SMOR

refers to the number of women with life-threatening con-

ditions (MNM ? MD) per 1,000 LB. This indicator gives

an estimate of the amount of care and resources that would

be needed in an area [SMOR = (MNM ? MD)/1,000 LB].

MI refers to the number of maternal deaths divided by the

number of women with life-threatening conditions

expressed as a percentage [MI = MD/(MNM ? MD)].

The higher the index the more the women with life-

threatening conditions die indicating low quality of care,

whereas the lower the index the fewer women with life-

threatening conditions die indicating better quality of care.

In India, MNM Review Pilot Project was implemented

under the guidance of the Maternal Health division of

Government of India, Ministry of Health and Family

Welfare, Federation of Obstetric and Gynaecological

Societies of India (FOGSI), Mahatma Gandhi Institute of

Medical Sciences (MGIMS), Systems and Program Man-

agement, 06 Medical colleges through support and funding

provided by LOGIC program of FIGO [ LOGIC: Leader-

ship in Obstetrics and Gynecology for Impact and Change;

FIGO: International Federation of Gynecology and

Obstetrics].

The pilot project comprised twelve phases and the work

is in progress. In the Indian context, the following defini-

tion of MNM was used for the pilot.

A woman who survives severe life threatening con-

ditions, either after receiving emergency medical/

surgical interventions or otherwise; during preg-

nancy, abortion, childbirth or within 42 days of

pregnancy termination.

Preliminary analysis of data showed that a total of 160

MNM cases were reported during the period July–

November 2012. As reporting of MNM case is less

threatening, more number of cases were reported and

information in the tools was diligently filled up by the

teams. MNM cases of 62.5 % occurred in antenatal phase,

23.8 % in postnatal phase, 3.8 % in intranatal phase,

8.1 % abortion phase, and 1.9 % in post-abortion phase.

Hemorrhage was the major complication contributing to

46.9 % of all the cases with intrapartum bleeding and

atonic postpartum hemorrhage as 1.9 and 23.7 %,

respectively. Hypertensive disorders lead to 23.1 % MNM

cases. Eighteen cases were reported in each group of

severe preeclampsia and eclampsia. Sepsis was observed

in 4.4 % cases. Medical disorders also contributed to

major causes of MNM with anemia in 8.75 %, hepatitis in

6.25 %.

Antenatal care (ANC) continues to be an issue. 61.2 %

MNM cases did not receive proper ANC. Proper referral

was a challenge as in 66.9 % cases, referral was delayed or

was not done properly. In 77.7 % cases, partograph was not

used. In 28.8 % MNM cases, a single system, and in

61.9 % MNM cases, multiple systems were involved.

Duration of illness to admission with mean time of 48.41 h,

duration of onset of near-miss morbidity in admitted

patient of 12.65 h contributed to first and second delays.
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Lack of education (57.5 %), poor understanding of com-

plications and risk factors in pregnancy and required

medical interventions (19.4 %), previous poor experience

of health care (38.8 %), financial implications (70.1 %),

and inadequate referral systems (33.1 %) were contributory

factors for MNM cases.

In summary, any pregnant woman can develop life-

threatening complications with little or no advance warn-

ing. All women need access to quality maternal health

services that can diagnose and manage life-threatening

complications. In developing countries, women’s low

economic status, poor obstetric services, and lack of

emergency transfers during labor contribute significantly to

MM and MNM cases; therefore, emphasis on implemen-

tation of Emergency Obstetric Care, Janani Surakhsha

Yojana, referral transport like services are essential.

Maternal death and MNM cases are the indicators of the

quality of health care provided. Obstetric ICU set up with a

team approach consisting of treatment by obstetricians,

intensive care specialists, and anesthesiologists are essen-

tial to save a maternal life. The most vital purpose of the

near-miss approach is to improve clinical practice and

reduce preventable morbidity and mortality through the use

of best evidence-based practices.
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