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Current Scenario of Maternal Near Miss and Maternal Mortality in a Tertiary Care Centre: A Prospective Study



Abstract 

Background and Aims: The moment a child is born, the mother is also born. Most pregnancies are uneventful, while a few pregnancies have a roller coaster ride. Either mothers lose life or survive the condition in spite of severe life-threatening morbidity. This study puts light into the causes of maternal near miss and maternal mortality and its burden in a tertiary institute.
Study design: A prospective observational study 
Place and duration of study: The study was conducted in the department of obstetrics and gynaecology at Karnataka Medical college and Research Institute (KMCRI) from October 2020 to September 2021. 
Methodology: All cases which fit into the WHO criteria of maternal near miss and all cases of maternal mortality were included in the study and all data was collected by questionnaire, inpatient records of the hospital and analysed.
Results: Out of 9511 live births, a total of 182 were maternal near miss cases and 58 cases had maternal mortality. The most common cause of mortality and maternal near miss was severe preeclampsia accounting to 72(38.5%) and 17(28.3%) respectively. 160 were referred cases. 111 became near miss in the first post-partum week. The maternal near miss incidence (MNM) IR is 19.11; Maternal near miss: mortality ratio is 3.13; and Maternal index is 24.16%. 
Conclusions: Severe preeclampsia is the most common cause of near miss mortality. Most cases that were referred were maternal near miss cases at admission, from primary and secondary health centres in rural areas. This indicates a poor infrastructure in many places in periphery and an increased MNM and MM in our centre. Proper screening and timely intervention in primary and secondary prevention of pre eclamsia and its complications needs to be implemented in peripheral health centres and timely referral and management could save women from near miss condition and mortality.  Covid pandemic had its effects on the overall mortality and morbidity.
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Introduction
Most pregnancies progress without major complications; however, a proportion of pregnancies are associated with severe maternal morbidity or mortality (1). The burden of adverse maternal outcomes is disproportionately higher in resource-limited rural regions of India, where access to comprehensive obstetric care remains constrained. In such settings, a woman’s lifetime risk of dying due to complications related to pregnancy and childbirth remains significantly higher compared with urban and more developed areas that are supported by tertiary medical centres and well-equipped healthcare facilities. Maternal deaths represent only the visible portion of a much larger problem. Beneath this lies a broader spectrum of women who experience life-threatening obstetric complications but survive due to timely medical intervention. These cases are collectively referred to as maternal near miss events.
Maternal mortality has traditionally been used by epidemiologists and healthcare providers as a key indicator of maternal health status at community, regional, and national levels. However, the Maternal Near Miss (MNM) to mortality ratio has increasingly been recognised as an important measure reflecting the quality of obstetric care and the effectiveness of management strategies for severe maternal complications (2,3). A higher MNM-to-mortality ratio generally suggests better survival outcomes among women experiencing life-threatening obstetric conditions, thereby indicating improvements in the quality of maternal healthcare services.
A maternal near miss case is defined by the World Health Organization as “a woman who nearly died but survived a complication that occurred during pregnancy, childbirth, or within 42 days of termination of pregnancy” (4). The organisation has established specific clinical, laboratory, and management-based criteria for identifying such cases. Effective management of maternal near miss patients requires prompt diagnosis, timely referral to higher centres, and coordinated multidisciplinary care. This often involves collaboration among specialists such as obstetricians, cardiologists, pulmonologists, nephrologists, neurologists, and paediatricians, supported by adequate healthcare infrastructure and critical care facilities.
The major causes of maternal near miss events include hypertensive disorders of pregnancy, particularly pre-eclampsia and its complications, obstetric haemorrhage, severe anaemia during pregnancy, and maternal infections (5). These conditions, if not recognised and managed promptly, can rapidly progress to life-threatening situations.
[bookmark: _GoBack]This study aims to assess the load of near miss cases from referring centres, the trend of Maternal Near Miss, the near miss mortality ratio, effect of covid infection on mortality and possible preventive measures that can be taken to reduce it.

Materials and methods

A prospective observational study was conducted in the Department of Obstetrics and Gynaecology at Karnataka Institute of Medical Sciences, Hubballi, Karnataka from October 2020 to September 2021. Patients who were admitted to the  ICU or Obstetric HDU of department of  Obstetrics and Gynaecology who met the criteria for maternal near miss  according to WHO or who had maternal mortality during this period were included in this study. The parameters which were analysed were referral status, number of antenatal visits , age, gestational period and delivery status, high risk factor, criteria of near miss met, ICU admission requirement,cause of death were noted. Total live births were collected from the department statistical records.
The analysis was conducted.
Chart 1: The WHO near-miss approach for maternal health(18)
	Severe maternal complications 
• Severe postpartum haemorrhage 
• Severe pre-eclampsia 
• Eclampsia 
• Sepsis or severe systemic infection 
• Ruptured uterus 
• Severe complications of abortion Critical interventions or intensive care unit use 
• Admission to intensive care unit
 • Interventional radiology 
• Laparotomy (includes hysterectomy, excludes caesarean section) 
• Use of blood products 
Life-threatening conditions (near-miss criteria) 
• Cardiovascular dysfunction – 
Shock, cardiac arrest (absence of pulse/heart beat and loss of consciousness), 
use of continuous vasoactive drugs, 
cardiopulmonary resuscitation, 
severe hypoperfusion (lactate >5 mmol/l or >45 mg/dl), 
severe acidosis (pH 40 breaths per minute), 
severe bradypnea (respiratory rate 100 µmol/l or >6.0 mg/dl) 
• Neurological dysfunction – 
Prolonged unconsciousness (lasting ≥12 hours)/coma (including metabolic coma), 
stroke, uncontrollable fits/status epilepticus, 
total paralysis
 • Uterine dysfunction – 
Uterine haemorrhage or infection leading to hysterectomy





The following near miss indices were calculated. (3)
(1) MNM incidence ratio(IR) refers to the number of maternal near miss cases per 1,000 live births (LB). 
MNM IR = MNM/1000LB. 
(2) Maternal near miss: mortality ratio: Proportion between maternal near miss cases and maternal deaths. Higher ratio indicates better care. 
MNM: MD.
 (3) Mortality index: Number of maternal deaths divided by the number of women
with life threatening conditions, expressed as a percentage. 
The higher the index, is more women with the life threatening 
condition die (low quality of care), while low index suggests 
better quality of health care. 
(MI = MD/(MNM+MD)×100.


Results and Discussion

A total of   9511 live births took place during the period of one year from October 2020 to September 2021.182 cases met the Maternal Near Miss criteria and 58 Maternal Deaths were seen.(Table 1)59.3% of were Maternal Near Miss  referred from primary health centres , District health centres and even from newly established tertiary health centres from the surrounding areas of Hubballi and out of these 72( 66.6%) met the near miss criteria at admission and others 36 (33.4%) met  near miss criteria later, during the process of treatment. Among Maternal Deaths most cases were referred accounting to 84.4%.(table 2)

Table 1Distribution of Maternal Near Miss and MaternalDeaths.
	
	Total number
	percentage

	Maternal Near Miss 
	182
	75.8

	Maternal Deaths
	58
	24.2




Table 2 Referral status among Maternal Near Miss and Maternal Deaths.
	
	Total number
	percentage

	Maternal Near Miss 
	
	

	Non referred
	108
	59.3%

	Referred 
	74
	40.7%

	Maternal Deaths 
	
	

	Non referred
	49
	84.4%

	Referred
	9
	15.6%





In the Maternal Near Miss category 97.3%were booked either at KMCRI or other health centres and had four or more antenatal visits indicating a good coverage of antenatal care .75.9% cases of Maternal Deaths were booked Table 3

Table 3 Booking status among maternal near miss and mortality cases
	
	Booked number/percentage
	Unbooked number/percentage

	Maternal Near miss
	177/97.3%
	5/2.7%

	Maternal Deaths 
	44/75.9%
	14/24.1%





Most cases of Maternal Near Miss category (60.98%) presented in the first week of post partum period Figure 1 
In the mortality group maximum cases (84.49%) were in third trimester of pregnancy.Figure  2

Figure 1Time of presentation of Maternal Near Miss cases 



Figure 2 Time of presentation of Maternal Mortality.

Early postpartum : within one week postpartum
Late postpartum: more than one week post partum.



Among Maternal Near Miss category most cases (59.89%) were in the age group of 21to 25 years, attributed to the early marriages and early planning of pregnancies in India compared to western countries.
In the mortality group 56.90% but a significant proportion of women (22.41%) were more than 30 years. (Table 4) and is associated with systemic complications like cardiovascular, neurological, metabolic diseases etc.

Table 4 Comparison of age distribution among Maternal Near Miss and Maternal Mortality cases.
	Age group 
	Maternal Near miss  cases
	Maternal Mortality cases

	<20
	22(12.10%)
	2(3.44%)

	20-26
	109(59.89%)
	33(56.90%)

	26-30
	46(25.27%)
	10(17.25%)

	>30
	5(2.74%)
	13(22.41%)




Most of the cases of Maternal Near Miss had more than one high risk factor. The most common cause of maternal near miss  was pre eclampsia and complications, which includes severepre eclampsia, eclampsia, pulmonary edema, thrombocytopenia, HELLP syndrome and they accounted to 39.5% of cases, 39 cases of eclampsia either antepartum ,intrapartum or post partum, 24 (13.1%) cases with severe pre clampsia, 3(1.64%) cases of gestational hypertension and 9 cases had associated HELLP syndrome. Second most common cause of maternal near miss  was  severe anaemia (haemoglobin percentage less than 7 gm%) accounting to 58(31.8%).The  cases of anaemia included both iron deficiency or vitamin deficiency anaemia and acute blood loss anaemia. There were 34(18.6%) cases of post partum haemorrhage out of which 28 were managed surgically and 6 were managed medically. There were 21(11.5%) of ruptured ectopic pregnancy,13(7.1%) of Acute kidney injury,10(5.4%) cases of thrombocytopenia, 9(4.9%) cases of pulmonary edema,8 cases each (4.39%) of bronchopneumonia and Pancytopenia.6 cases of abruptio placenta(3.2%)  and 6 cases of(3.2%) of sepsis , 6(3.2%) cases of  peripartum cardiomyopathy.5(2.7%) cases each of ruptured uterus and placenta previa, 4 cases with gestational diabetes mellitus.    2(1.09%) cases each of uterine inversion, chorioamnitis, retained placenta, cardiac failure, rheumatic heart disease(RHD), pulmonary artery hypertension(PAH),Hemiplegia, vaginal or pelvic haematoma,1 case each of subacute intestinal obstruction, ruptured mesentriccyst, placentaaccreta, hepatitisE, incomplete abortion  central venous thrombosis, intra cranial bleed, immune thrombocytopenic purpura, ARDS, Diabetic Keto acidosis, meningitis, (table 5)a significant percentage of cases had other organ system dysfunction and multidisciplinary approach pplays a crucial role in prevention of deaths.

In the maternal mortality group there were17 (28.3%) deaths associated with pre eclampsia  and complications.13 cases (21.6%) of anaemia, heart diseases including peripartum cardiomyopathy 9(15%),sepsis 13(21.6%),thromboembolism 3(5%),SARI 2(3.3%) acute fatty liver of pregnancy 3(5%),wernickes encephalopathy 1(1%),covid positive status with bronchopneumonia 11(18.3%),uterine rupture 1(1.6%),post partum haemorrhage 2(3.3%),dengue shock syndrome 1(1.6%) .Organophosphate compound poisoning was an incidental cause in 1 (1.6%).In some cases causes were combined anaemia and pr eclampsia and anaemia with sepsis.

 The most common cause of mortality was preeclampsia and its complications in pregnancy. 



Table 5 Distribution of Maternal Near Miss cases according to cause
	Cause 
	Number and percentage

	Pre eclampsia and complications
	72(39.5%)

	Anaemia 
	58(31.8%)

	Post partum haemorrhage
	34(18.6%)

	Ruptured ectopic 
	21(11.5%)

	Acute kidney injury
	13(7.1%)

	Thrombocytopenia 
	10(5.4%)

	Pulmonary edema
	9(4.9%)

	Bronchopneumonia 
	8(4.3%)

	Pancytopenia 
	8(4.3%)

	Abruption placenta
	6(3.2%)

	Uterine rupture
	5(2.7%)

	Placenta previa
	5(2.7%)

	Gestational diabetes
	2(1.09%)

	Uterine inversion
	2(1.09%)

	Retained placenta
	2(1.09%)

	Others 
	5(2.7%)












Table 6 Distribution of maternal mortality cases according to causes
	Cause 
	Number (percentage)

	Pre eclampsia
	17(28.3%)

	Anaemia 
	13(21.6%)

	Heart diseases 
	9(15%)

	Thromboembolism 
	3(5%)

	Sepsis 
	13(21.6%)

	SARI
	2(3.3%)

	AFLP
	3(5%)

	Wernikes encephalopathy
	1(1.6%)

	Covid positive with bronchopneumonia
	11(18.3%)

	Uterine rupture
	1(1.6%)

	Post partum haemorrhage
	2(3.3%)

	Dengue shock syndrome
	1(1.6%)

	Organophosphate poisioning
	1(1.6%)




The maternal near miss incidence (MNM) IR=182X1000/9511=19.11
Maternal near miss :mortality ratio=182/58=3.13
Maternal index= 58/(58+182)x100=24.16%
 

Maternal Mortality is the tip of iceberg and a huge number of cases that meet the maternal near miss are a reflection of the quality of health care system(6). Over the last few years, MNM has been increasingly used  as an indicator of obstetric care. Different criteria have been utilised to define Maternal Near Miss (MNM), including management-specific criteria, disease-specific criteria, and organ dysfunction or organ failure–based criteria. Among these approaches, the criteria proposed by the World Health Organization identify maternal near miss cases primarily on the basis of organ dysfunction, which is considered a more objective and standardised method for recognising women who have experienced life-threatening obstetric complications.

Numerous studies have been conducted both in India and globally to understand the magnitude and determinants of MNM and to evaluate its implications for the quality of maternal healthcare services. In recent years, increasing emphasis has been placed on the assessment of maternal near miss cases rather than relying solely on maternal mortality statistics. This shift reflects the recognition that MNM provides a broader and more sensitive indicator of maternal health status, as well as a valuable measure of the effectiveness and resilience of the healthcare system in managing severe obstetric complications. Our study was compared with the study conducted by  Aruna Verma et al and Maity et al which was conducted around the same time as our study(9,10).(table 7). Our study indicates that in many women development of hypertension in pregnancy which is the most common cause of maternal near miss. Various other studies have noted the same in their studies namely  Sangeeta et al , Chaudhuri S et al , Tallapureddy S et al (12,13,14)and also mortality is  because of inadequate antenatal targeted screening and early treatment and late referral to tertiary centre leading to delayed induction or termination after onset of severe pre eclampsia and anemia may not be corrected during pregnancy because of lack of quality antenatal care ,lack of compliance to medication,late referrals or late correction at primary health centres adding to additional morbidity among exixting high risk factors. The most important preventive factor in decreasing maternal mortality and maternal near miss is to prevent  delay in the care process, from symptom identification by the patient to the provision of adequate treatment by health-care professionals and early referrals.











Table 7 Comparision of MNM AND MM parameters with other studies in India.
	study
	year
	Live births
	MNM
	Cause 
	MM
	Cause 
	MNM Ratio
	MNM:MM Ratio 
	MI

	Aruna Verma et al
	2022-2023
	4333
	
	
	
	
	12/1000 live births
	1.9:1
	34.1%

	Maity et al
	2018-2020
	26332
	249
	APH/PPH 36.1%
Pre eclampsia 31.3%
Ruptured ectopic 14.45%
	30
	APH/PPH 33.3%
Preeclampsia 23.3%
Sepsis/ruptured ectopic 10% each
	9.46/1000 live births
	8.3:1
	10.75%

	Our study
	2020-2021
	9511
	182
	Preeclampsia 39.5%
Anaemia 31.8%
PPH 28.6%%
	58
	Preeclmpsia 28.3%
Anaemia 21.6%
Sepsis 21.6% 
	19.1/100 live births
	3.13:1
	24.16%


MNM – Maternal Near Miss
MM- Maternal Mortality
MI- Mortality Index
APH –Antepartum Haemorrhage
PPH –Post partum Haemorrhage
Studies conducted in other  developing countries have also shown  pre eclampsia as the most coomon cause of MNM and MD. A study conducted in Jos University teaching Hospital, Nigeria in 2013 showed a maternal mortality ratio was 806/100,000 live births and near miss was 3649/100,000 live birth. Hypertensive disorders in pregnancy were the leading cause of maternal deaths (47.36%) and MNMs (47.7%).(5)



Conclusion
From the above study we conclude that the Maternal Near Miss  ratio is higher due to higher referrals from surrounding primary health centres,taluk  health centres and even newly established tertiary health centres. Morbidity and mortality is higher among unbooked cases and referred cases.  Pre eclampsia in pregnancyand its associated complications like antepartum eclampsia, HELLP Syndrome, pulmonary edema are the most common cause of Maternal Near Miss and antecedent cause of mortality followed by anaemia. Most cases that were referred fit into Maternal Near Miss criteria at admission, from primary and secondary health centres in rural areas. This indicates a poor infrastructure in many places in periphery and an increased MNM and MM in our centre. Proper screening and timely intervention in primary and secondary prevention of pre eclamsia and its complications needs to be implemented in peripheral health centres and timely referral and management could save women from near miss condition and mortality.  

Since COVID pandemic was going on during this period there were significant deaths due to covid positive pneumonia with respiratory failure.
Better facilities at peripheral centres and prompt reference to tertiary centres before development of complications and a multidisciplinary approach will help manage cases and reduce the incidence of maternal mortality and near miss.
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