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ABSTRACT

Background: Maternal health is an integral part of health care system. Maternal mortality is an indicator of maternal
health and health care delivery system. Severe morbid conditions require comprehensive approach. Hence the concept
of Maternal Near Miss (MNM) has emerged. The data of maternal near miss helps to reduce the maternal death and
helps to achieve the goals related to reduce the maternal mortality rate of the country as well as the world and to
improve the quality of life of the woman population by a quality care. Objectives of present study were to identify and
analyze the strategies undertaken in the management of maternal near miss and outcome, measures to improve the
quality of care and to assess the various indicators of MNM.

Methods: With the permission from the hospital administrators and after taking the ethical clearance from the
institutional ethical committee, a retrospective observational study was conducted for the period of one year between
January 2016 to December 2016 at district teaching hospital of Kodagu Institute of Medical Sciences, Madikeri, by
collecting data from hospital records. Admissions to the ICU as well as wards which fit in to the WHO maternal near
miss criteria were included and studied.

Results: WHO criteria for the MNM was followed. In present study, there were 25 MNM cases and four Maternal
Deaths out of 3347 live births giving a maternal mortality ratio of 119/100000 live births (LB), Maternal Near Miss
ratio of 7.46/1000LB, MNM:1MD ratio is 6.25 and mortality index (MI) is 13.79%. Twenty five cases of obstetric
emergencies with serious concerns for maternal health were selected out of 97 cases who met the WHO criteria for
MNM (25.77%). Twelve cases (48%) received multiple blood-transfusions, 8 cases (32%) of sepsis, 7 (28%) of PPH,
and 5 (20%) of hypertensive disorder of pregnancy (pre-eclampsia, eclampsia). There were 12 cases (48%) that had
more than one inclusion criteria. Surgical intervention was required in 8 (32%) i.e. 2 peripartum hysterectomies, 2
laparotomies, 1 manual removal of placenta, 1 uterine reposition and 2 traumatic PPH repair.

Conclusions: Maternal-Near-Miss (MNM/SAMM) and its relation to maternal mortality contribute as sensitive
measures of pregnancy outcome than mortality alone. Proper documentation is of paramount importance in analysis
of data, to make conclusions and recommendation. Prospective structured study is required to get a clear picture and
to suggest corrective measures which can be taken as far as obstetric care is concerned, to reduce maternal mortality
and to achieve the sustainable developmental Goal (SDG) of maternal mortality ratio <70/100000 LB by 2030.
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INTRODUCTION mortality. Knowing the causes for the maternal death and

analysing the modes of treatment which followed to save
Maternal mortality data in practical terms is the tip of an the life of pregnant women is an important tool which
iceberg and the maternal near miss data is invisible and constitutes the maternal near miss cases. Process of
which is very important tool to reduce the maternal pregnancy and labour is considered to be another birth to
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women. Providing the good health care and managing the
complications due to childbirth is an at most important
challenge in present scenario of the healthcare system.
Every woman can experience sudden and unexpected
complications during pregnancy, child birth and just after
delivery. Survival of a pregnant woman is dependent on
the disease, her basic health, the health care facilities and
the personnel of the health care.

Maternal mortality is one of the important indicators used
for the measurement of maternal health. Improvement of
maternal health is one of the millennium development
goals, MDG 5 with Target 5 A that calls for the reduction
of maternal mortality ratio by three quarters (75%)
between 1990 and 2015. Since 1990, though maternal
deaths world-wide have dropped by 47%, the number of
maternal deaths in developing countries remains high.
The global maternal mortality ratio is 210/100,000 births
while it is about 240 in developing countries as compared
to 14/100,000 in developed countries. India has also
reported a decline from 437/100000 LB in 1990-991 to
178/100000 LB in 2010-12.22

To overcome this challenge, severe acute maternal
morbidity (SAMM) and now called Maternal Near Miss
(MNM) and its review is introduced in maternal health
care to complement information obtained with review of
maternal deaths.

Auditing maternal deaths is an approach commonly used
for assessing the quality of care in order to address any
identified weakness or failure within the system and take
corrective action. Studying cases of women who nearly
died but survived a complication during pregnancy,
childbirth or postpartum are increasingly recognized as a
useful means to examine the quality of obstetric care.3

Maternal Near Miss defined variously over years. First to
use the term defined Near miss morbidity a narrow
category of morbidity encompassing potentially life
threatening episodes.* A Near miss describes a patient
with an acute organ system dysfunction, which if not
treated appropriately could result in death.®> All- women
admitted for ICU in pregnancy or up to 42 day
postpartum are considered as near-miss maternal
mortality.® Severe Acute Maternal Morbidity (SAMM)
also known as “near-miss” case means a woman with
organ dysfunction or failure who would have died had it
not been that luck or good care was on her side. A near-
miss case was defined as “any pregnant or recently
delivered or aborted woman whose immediate survival is
threatened and who survives by chance or because of the
hospital care received.” A near-miss case was defined as
“any pregnant or recently delivered or aborted woman
whose immediate survival is threatened and who survives
by chance or because of the hospital care received.® There
were some controversies on the definitions because of the
differences in availability health facilities between
developed and developed countries. On clarity WHO
standardised the definition of the maternal near miss as a

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

woman who nearly died but survived a complication that
occurred during pregnancy, childbirth or within 42 days
of termination of pregnancy and has given the criteria for
maternal near miss.! MOHFW Govt. of INDIA: defines a
MNM case as a woman who survives life threatening
conditions during pregnancy, abortion, and childbirth or
within 42 days of pregnancy termination, irrespective of
receiving emergency medical/surgical interventions.?

Maternal near miss shares same pathway and
pathological processes as maternal death. Also, the major
reasons and causes are same for both, so review of
Maternal near miss cases is likely to yield valuable
information regarding severe morbidity, which, if
untreated may lead to maternal death.

The data, statistics and strategies of MNM s the need of
hour to reduce the maternal mortality and to improve the
maternal health. Present study is taken up to draw the
current MNM data in our teaching hospital by which
adopting and improving the treatment strategies for
reducing the maternal mortality to achieve the sustainable
developmental goal by 2030.

METHODS

A Retrospective observational study was conducted after
taking the permission from the hospital administrators
and after the approval from the institutional Ethical
committee. The case sheets of 3347 cases between the
period January 2016 and December 2016 collected from
the hospital Medical records and studied. Data was
analysed in terms of obstetric emergencies (pre-
eclampsia, eclampsia, ante partum haemorrhage, post
partum haemorrhage, ectopic pregnancy etc.) and their
management medically and surgically, antenatal and
postnatal cases, parity, gestational age <34weeks to 40
weeks, registration of cases (booked, unbooked and
referred cases), modes of delivery( vaginal, Caesarean,
home), duration of hospital stay (<24hrs-13days),
duration of ICU stay (<24hrs-4days). The study was
conducted as per the criteria defined by the WHO. The
following criteria of WHO were included in present
study.

e Clinical criteria
e Laboratory criteria
e Management criteria

Slight modification in the criteria done with respect to
blood transfusions. We have included transfusions 3-4
against 5 transfusions given by the WHO. Cases admitted
in ICU as well as Ward also considered. The following
indicators were calculated.

Maternal death (maternal mortality ratio)
Maternal near miss ratio

MNM:1MD ratio

Mortality index

SMOR
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Statistical analysis

The data was entered into the Microsoft excel sheet and
the percentage was calculated.

RESULTS

A retrospective observational study was conducted, and
data was collected from case sheets of 3347 live births
(LB) in a year between the period of January 2016 and
December 2016. Out of 3347 live births 04 were maternal
deaths (119/100000 LB).

Out of 97 obstetrics emergency cases 25 cases (25.77%)
were selected for the study who met the WHO criteria for
the MNM, (Table 1).

Table 1: Selection of MNM cases.

Caesarean 1535

Total MNM cases 25
Total maternal
deaths e
Taken for
Total MNM
ICU admission 43 22
. . Total
MNM cases with  MNM cases without MNM
ICU admission ICU admission
cases
22 03 25

Out of 25 cases of MNM 22 (88%) cases were taken from
ICU admission and 03 (12%) from the ward. maternal
near miss ratio of 7.46/1000LB. MNM:1MD ratio is 6.25
This means for every maternal death there were 6.25
cases of MNM. Mortality Index (MI) is 13.79%.

Table 2: The age wise distribution of MNM.

<20 02 8
21-25 10 40
26-30 09 36
31-35 03 12
36-40 01 4
Total 25

There were 8% (02) cases in <20years of age, 40% (10)
in 21-25yeras of age, 36% (09) in 26-30 years,12% (03)
in 31-35 year age group and 4% (01) in 36-40 age group
(Table 2).

There were 80% (20) of antenatal cases and 20% (05) of
cases were postnatal cases (Table 3). In antenatal cases
55% (11) were Gravida 1, 35% (07) cases were Gravida 2
and 10% (02) were Gravida 3 (Table 4).
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Table 3: Distribution of cases.

ANC 20 80
PNC 05 20
Total 25 100

Table 4: Distribution of cases by parity.

Gl 11 55
G2 07 35
G3 02 10
Total 20 100

There were 18% (03) cases in the Gestational age group
of 35-<37wks, 6% (01) in 37-<38wks, 23% (04) in 38-
<39wks, 47% (08) in 39-<40wks and 06% (01) cases in
>40wks (Table 5).

Table 5: Distribution of cases by gestational age in

weeks.
<34 0 00
35-<37 3 18
37-<38 1 06
38-<39 4 23
39-40 8 47
>40 1 06

52% (13) of cases were booked cases, 36% (09) of cases
were unbooked and 12(03) cases were referred to our
hospital (Table 6).

Table 6: Distribution of cases by registration with our

hospital.
Booked 13 52
Unbooked 09 36
Referred in 03 12
Total 25 100

Table 7: Distribution of cases in various modes of

delivery.

Vaginal 04 03 07
Cagsarean 13 i 13
delivery

Home - 02 02
Ectopic preghancy

and incomplete 03 03
abortion

Total 20 05 25
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In the MNM cases selected, Total 07 cases of vaginal
deliveries selected in which 04 were conducted at our
hospital and 03 were conducted in other hospitals and
referred to our hospital. Total 13 cases of caesarean
section cases selected which were conducted at our
hospital. 02 deliveries were conducted at home and
referred to our hospital, 02 cases of ruptured ectopic
pregnancy and 01 case of hypovolumic shock due to
incomplete abortion (Table 7).

Table 8: Distribution of cases in various modes of

delivery.
Duration
of study 29 12 12 12
(months)
Totallive  ao00) 16511 3142 3347
births
LI 416 91 87 25
cases
MD 84 05 05 04
MMR
(per
100000 236 30.3 159 119
live birth)
MNM R
(Per 1000 11.69 55 27.8 7.46
live birth)
MNM: . . . )
1MD 4.95:1 18.2:1 17.6:1 6.25:1
Ml 16.8% 5.2% 5.43% 13.79%
SMOR
(Per 1000 14.06 5.81 29.28 8.66
live birth)

Table 9: Comparative statistics in similar studies.

Mode of delivery

Vaginal 52.29% 25.7% 23.53%
Instrumental 17.24% 2.9% -
Caesarean delivery 30.46%  68.5% 76.47%
Registration status

Booked 17.7% - 52%
Unbooked 82.21% - 36%
Referred in - - 12%
Parity

Primigravida 46.34% 38.5% 55%
Multigravida 53.66% 61.5% 45%
Age

<19 5.28% - 8%
20-29 48.5% - 76%
>30 46.1% - 16%

Twelve percentage (03) of cases have stayed in the
hospital for less than 24hrs, 4% (01) for 1-2days, 20%
(05) for 3-6 days, 48% (12) for 7-10 days, and 16% (04)
stayed in the hospital for 11-13 days and survived (Table
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8). Duration of stay in ICU, 24% (06) of cases stayed for
<24hrs, 24% (06) for 1-2 days, 44% (11) of cases for 2-3
days and 8% (02) cases stayed in the ICU for 3-4 days
(Table 9).

12 cases (48%) were managed by multiple blood-
transfusion. 8 cases (32%) of sepsis, 7 cases (28%) of
PPH, 5 cases (20%) of hypertensive disorder of
pregnancy (pre-eclampsia, eclampsia) There were 12
cases (48%) that had more than one inclusion criteria
Surgical intervention (s) were required in 8 cases (32%)
(i.e. 2 peripartum hysterectomies, 2 laparotomies, 1 MRP,
1 uterine reposition and 2 traumatic PPH repair).

DISCUSSION

In our study, there were 25 Maternal-Near-Miss (MNM)
cases and four maternal deaths out of 3347 live births
which fit into the maternal near miss cases criteria of the
WHO and these cases were studied in detail. 04 maternal
deaths out of 3347 live births in that year giving Maternal
mortality ratio of 119/100,000 live births (LB) at our
institution which is very low compared to the national
statistics (current MMR of India is 174/100000 LBs and
near to the United Nations SDG by 2030 which is
70/100000.2

Maternal near miss ratio is 7.46/1000LB at our hospital.
In a similar study done by Yelikar et al, the MNM-ratio is
11.69/1000LB which is slightly higher than our
institution probably because of higher sample size (n=416
cases), and in a study by Ranatunga GA et al 5.5/1000LB
which is slightly lower compare to our study (n=91).%%

MNM: 1MD ratio is 6.25 this means for every maternal
death there were 6.25 cases of MNM. In study of Yelikar
et al this ratio is 4.95, and in the study of GA Ranatunga
et al this ratio is 18.2 with a good significant rate.®1°
Siddiqui et al, Galvdo et al, and Ps et al reported the
maternal mortality to near miss ratio 5.8, 4.5, and 5.6
respectively which is consistent with present study.'0-12

Mortality index (MI) in this study is 13.79% which is
high compared to the study done by Ranatunga et al study
the MI is 5.2%. High mortality index shows that the
quality of health care system is low and vice versa.®%
Author in developing countries need to improve the
health care system to improve the quality of life. High
mortality index in our study may be because of pre-health
conditions of the mother, not regular for the antenatal
check-up and non-institutional deliveries without
supervision. All these comparisons are shown in the
Table 8.

Twenty-five cases of obstetric emergencies with serious
concerns for maternal health were selected out of 97
cases who met the WHO criteria for MNM (25.77%).

Twelve cases (48%) were managed by multiple blood-
transfusion and components transfusion which is highest
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percentage in our study. Similarly, in Yelikar et al. study
highest percentage of MNM cases managed by multiple
blood component transfusion which is around 86% of
cases.” Huseyin et al reported transfusion of blood
products in 40%.% This shows the cases related to blood
transfusion like PPH to save the mother are more
common causes of maternal death and having the blood
and its components in the blood bank and timely
management can save the mothers. These cases were well
managed by our hospital.

Eight cases (32%) of sepsis which was the reason for the
prolonged hospital stay and morbidity of the women. 7
cases (28%) of PPH which were managed surgically as
well as medically, 5 cases (20%) of hypertensive disorder
of pregnancy (pre-eclampsia, eclampsia) were managed
successfully in our hospital with ICU care and ward care.
In a study by Yelikar et al the MNM cases were more
with hypertensive disorders like eclampsia and pre-
eclampsia.® Similar observation of hypertensive disorders
are the leading causes for the maternal iliness were found
in Upadhyay et al and Huseyin et al.!3* Where as in
present study the percentage of hypertensive disorder in
pregnancy are least which shows that better antenatal care
at our hospital.

There were 12 cases (48%) that had more than one
inclusion criteria. Similary in Ranatunga et al study 45%
of cases (41 out of 91 cases) had more than one
criterion.°

Surgical intervention(s) were required in 8 cases (32%)
(i.e. 2 peripartum hysterectomies, 2 laparotomies, 1 MRP,
1 uterine reposition and 2 traumatic PPH repair). Twenty
three percentage of cases were required the surgical
interventions in a study by Yelikar et al slightly lesser
than present study.®

Other parameters of the study like mode of delivery,
registration status, parity of the mother and age of the
subjects included were compared with the other studies
and shown in Table 10.%° Rate of MNM cases is more in
the caesarean mode of delivery cases compared to other
studies and in the vaginal mode of deliveries the cases
going for MNM is less compared to other studies.
Surgical procedures have more morbidity compared to
normal deliveries.

MNM cases are more in booked cases compared to
unbooked cases in the studies as well as other studies
compared.® In the study of Yaliker et al the MNM cases
are more in unbooked cases (82%) compared to booked
cases which is usually acceptable.® Statistics of our study
signals that we need to give more care for the booked
cases.

MNM cases are more in Primigravida compared Yelikar
et al and Ranatunga GD et al studies.>!® Primigravida
cases need to be given more care in our hospital. Whereas
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MNM incidence in multigravida is less compared to other
studies.®10

More MNM cases are found in the 20-29 age groups
which is similar compared to other studies.®

CONCLUSION

MNM-R is an eminent adjunctive strategy to help
identify gaps in health service provision. MNM-R and
MDR are complementary to each other. The current
MDR format is not equipped to gather information on
those pregnant women who delivered through
complications and just about averted mortality. Hence,
investigating MNM cases aids in taking measures for
further amendment of service delivery and programs.
When used together, they help in recognizing the
contributory factors of maternal deaths so that
appropriate actions can be adopted at community and
health systems level. MNM is a vital tool that can go a
long way in reducing maternal mortality.
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