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Abstract 
Aims : A child birth is rebirth of the mother. Few pregnancies have a roller coster ride and some mothers lose life while others survive the condition inspite of severe life threatening morbidity. This study puts light into causes of maternal near miss and its bueden in a tertiary institute

Study design: A prospective descriptive study 
Place and duration of study: Conducted in the department of obstetrics and gynaecology at Karnataka Medical college and 
Research Institute from October 2020 to September 2021. 
Methodology :All cases which fit into the WHO criteria of near miss and all maternal mortality cases 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 near miss mortality cases and 58 were maternal mortality cases. The most common cause of mortality and maternal near miss was severe preeclampsia  .160 were referred cases.111 became near miss in the first post partum week.
Conclusions : Severe preeclampsia  is the most common cause of near miss mortality. Most cases that were referred were  near miss mortality cases,from primary and secondary health centres in rural areas. Covid pandemic had its effects on the overall mortality and morbidity.
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Introduction 

Most pregnancies are uneventful while few pregnancies experience severe morbidity or mortality.(1). Resource limited areas in  rural India  take the maximum burden where a woman's lifetime risk of dying during pregnancy and childbirth continues to be high as compared to urban and developed cities with tertiary medical centres and well equipped centres. Maternal deaths are just the tip of the iceberg and the broad base of this iceberg represents many more women who may have nearly died from life-threatening conditions but survived. 
If maternal mortality ratio is an indicator of the growth of a nation, Maternal Near Miss to Mortality ratio is the indicator of quality and success of management of  highly morbid antenatal or post natal cases and also indicates the maternal health.(2,3) Maternal death is traditionally used by epidemiologists and caregivers as an indicator of maternal health status at all levels starting from a community to the whole country. A  maternal near miss  patient can be saved by prompt diagnosis and efficient management by a multidisciplinary approach of obstetrician , cardiologist ,pulmonologist , nephrologist , neurologist and paediatrician.


Maternal Near Miss(MNM) case is defined 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 WHO has laid down criteria for near miss mortality. 
 Most MNM can be caused by  preeclampsia and complications, obstetrical hemorrhage, anemia in pregnancy
and infections.(5)

This study aims to assess the load of near miss cases from referring centres, the trend of near miss mortality cases, the near miss mortality ratio,effect of covid infection on mortality and possible preventive measures that can be taken to reduce the near miss mortality. 

Materials and methods

A cross sectional analytical 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 near miss mortality  or who had 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.
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/LB. 
(2) Maternal near miss: mortality ratio: Proportion between maternal near miss cases and maternal deaths. Higher ratio indicates better care. 
MNM: 1MD.
 (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 near miss criteria and 58 maternal mortality were seen.(Table 1) Out of 182 maternal near miss cases 108(60%) were 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%) became near miss later during the process of treatment. In mortality group,  49(84.4%)mortality cases were referred and 9(15.6%)were direct admissions to KIMS.(table 2)

Table 1Distribution of near miss mortality and maternal mortality.
	
	Total number
	percentage

	Maternal Near Miss 
	182
	75.8

	Maternal Mortality
	58
	24.2




Table 2 Referral status among maternal near miss 
	
	Total number
	percentage

	Maternal Near miss 
	
	

	Non referred
	108
	59.3%

	Referred 
	74
	40.7%

	Mortality 
	
	

	Non referred
	49
	84.4%

	Referred
	9
	15.6%





In the near miss category most of the cases 177(97.2%) were booked either at KIMS or other health centres and had 4 or more antenatal visits and 5(2.7%) had no antenatal visits or less than two visits. 
44(75.9%) cases of maternal mortality were booked and 14(24.1%) were unbooked. 
Table 3

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

	Near miss
	177/97.2%
	5/2.7%

	Mortality 
	44/75.9%
	14/24.1%





In the near miss category 15 (8.2%) were in first trimester, 8(4.3%) were in second trimester and 33(18.1%) were in third trimester. 111(60.9%) were in the first week of post partum period and 15(8.2%) were more than one week of post partum period. Figure 1 
In the mortality group 3(5.17%) were in first trimester,none in second trimester(0%) and 5(8.6%) in the third trimester.49(84.4%)in early post partum and 1(1.7%) late post partum. Figure  2

Figure 1



Figure 2

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



There were 22 (12.08%)under 20 years of age,109(59.8%)were in the age group of 21to 25 years,46(25.2%) were in the age group of 26 to 30 years and 5(2.7%) were more than 30 years attributed to the early marriages and early planning of pregnancies in India compared to western countries.
In the mortality group 2(3.4%) were under 20 years ,33(56.8%) were in the age group of 21to 25 years,10(17.2%) were in the age group of 26to 30 years and 13(22.4%) was more than 30 years. (Table 4)

Table 4 Comparision of age distribution among near miss mortality cases and mortality cases.
	Age group 
	Maternal Near miss  cases
	Maternal Mortality cases

	<20
	22(12%)
	2(3.4%)

	20-26
	109(59.8%)
	33(56.8%)

	26-30
	46(25.2%)
	10(17.2%)

	>30
	5(2.7%)
	13(22.4%)




Most of the cases of near miss mortality had more than one high risk factor.The most common cause of near miss mortality was hypertensive disorders in pregnancy which includes severe pre eclampsia, eclampsia, gestational hypertension with or without HELLP syndrome and they accounted to 72(39.5%), 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 near miss mortality was  severe anaemia (hemoglobin % 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 28were 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%) of thrombocytopenia, 9(4.9%) of pulmonary edema,8 cases each (4.39%) of broncho pnemonia 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 mesentric cyst,placenta accreta,hepatitis E,incomplete abortion  cental venous thrombosis, intra cranial bleed, immune thrombocytopenic purpura,ARDS, Diabetic Keto acidosis,meningitis, (table 5)

In the mortality group we 17 (28.3%) deaths associated with severe hypertensive disorders in pregnancy and complications.13 cases (21.6%)due to anaemia, heart diseases including peripartum cardiomyopathy 9(15%),sepsis 13(21.6%),thromboembolism3 (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


Conclusions
From the above study we conclude that the near miss mortality 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 pregnancy and its associated complications like antepartum eclapsia HELLP Syndrome, pulmonary edema are the most common cause of near miss mortality and antecedent cause of mortality followed by anaemia.
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 will help manage cases and reduce the incidence of maternal mortality and near miss.
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