

Clinical Profile and Outcomes of Obstetric ICU Admissions in a North Indian Tertiary Care Centre: A Retrospective Study
ABSTRACT
Background: Obstetric ICU admissions come with unique challenges due to changes in maternal physiology, fetal health, and the potential for rapid complications. Fetal well-being is often compromised along with maternal health. There is high rates of preterm delivery, low birth weight, neonatal intensive care unit (NICU) admissions born to ICU obstetric patients.
Aim: This study aims to assess the clinical profiles and outcomes of obstetric patients who were admitted to intensive care.
Methodology: We conducted a retrospective observational study at St Stephen’s Hospital in New Delhi, covering the period from January 2022 to December 2023. The data collected included the demographic details like age, booked or unhooked, referral status, time of admission, obstetric history, medical history, mode of delivery, diagnosis at admission, interventions, and maternal outcome. The statistical analysis was divided into descriptive analysis which included mean/median age, percentage of referrals, and frequency of specific diagnoses. 
Results: Out of 2010 deliveries, 37 patients (1.84%) required ICU admission, mainly due to hemorrhage and hemodynamic instability. A significant portion were unbooked (72.9%), and over half (54.05%) were referrals. Nearly 80% of these patients recovered, while the mortality rate stood at 8%. Hypertensive disorders were the second common cause for ICU admission (27.02%) with complications arising from preeclampsia, eclampsia and HELLP syndrome. This was followed by sepsis (21.6%), 8 patients requiring intensive management for septicaemia. Majority of the patients (81%) recovered in our study, 8 % improved with morbidity like dialysis dependent chronic kidney disease. This high rate of recovery is a testament of the ICU’s efficacy which demonstrates the aggressive multidisciplinary care involving the obstetricians, anesthesiologists and intensivists who successfully salvaged these patients even in the presence of severe organ failure.
Conclusion: To reduce maternal morbidity and mortality, it’s crucial to enhance antenatal care, promptly identify risk factors, and implement a multidisciplinary approach in ICU management. This study helped to identify the modifiable factors like regular antenatal care, early detection of hypertensive disorders, need for anemia correction and active management of third stage play a significant role in the maternal outcome and will reduce the ICU admissions in obstetric patients.  
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INTRODUCTION
Critical care in obstetrics is a specialized field that manages life-threatening conditions occurring during pregnancy or the puerperium. (1)The management of these patients is uniquely difficult due to the requirement of balancing the health of two individuals with distinct and rapidly changing physiologies.(2) Obstetric patients requiring admission to intensive care unit (ICU) is a challenge to obstetrician due to altered maternal physiology, fetal well-being, and rapid deterioration of maternal and fetal condition in case of complication. (3). The percentage of obstetric patients requiring ICU admission ranges from 0.08% to 0.76% of deliveries in developed countries and 0.13% to 4.6% in developing countries. (4) These higher rates in developing countries are attributed to a larger volume of unbooked patients who do not receive proper antenatal care and delayed referrals from rural and primary health centers. (5) Mortality in these patients is high and ranges from 2% to 43.63% of ICU admissions in developing countries.(6) Mortality rates in the ICU reflect the severity of the illness and the speed of intervention. (7) Postpartum haemorhage (PPH) , hypertensive disorders and puerperal sepsis contribute to the direct causes for maternal deaths and are also the primary pathologies for ICU admission. (5) High mortality is strongly associated with high SOFA (Sequential Organ Failure Assessment) scores and the need for mechanical ventilation. The triad of death – acidosis, hypothermia and coagulopathy is a common end point in fatal cases of haemorrhage and sepsis.  (7) Fetal well-being is often compromised along with maternal health. There is high rates of preterm delivery, low birth weight, neonatal intensive care unit (NICU) admissions born to ICU obstetric patients. (7) This retrospective study was conducted in our hospital to look at the clinical profile and outcome of obstetric patients admitted in ICU. The reason for conducting this study on obstetric admissions in ICU was to identify the near-miss cases and also to study the maternal deaths. By studying this specific group we can improve the quality of our health systems emergency response and also the ICU facilities. 
Materials and Methods
This study was conducted in the Department of Obstetrics and Gynaecology of St Stephen’s Hospital, Delhi in North India which is a 600 bedded tertiary care hospital. It is one of the oldest tertiary care centre situated in the North Delhi district getting referrals from nearby hospitals and also from the states of Uttar-Pradesh and Haryana. There were average 1000 deliveries per year in our institution. The study was done after taking institutional ethics and scientific committee approval. The study design was retrospective observational study. Study period was for two years from January 1st 2022 to December 31st 2023. The study population included all obstetric patients from any trimester till 42 days post-partum who were admitted to the Surgical Intensive Care Unit of our hospital during the study period. The obstetric patients were admitted to the surgical ICU as we did not have a separate Obstetric ICU. The data was collected from hospital medical records by chart review. The data collected included the demographic details like age, booked or unhooked, referral status, time of admission, obstetric history, medical history, mode of delivery, diagnosis at admission, interventions, and maternal outcome. The data was entered into the software kobo toolbox. This software is a modern digital approach for data entry and analyses which minimizes data entry errors compared to manual paper logs. It also ensures data integrity and validation. Statistical analysis was done using the software kobo toolbox and tables and pie charts using the excel sheet. The statistical analysis was divided into descriptive analysis which included mean/median age, percentage of referrals, and frequency of specific diagnoses using pie charts and tables. Utilization Rates by calculating the percentage of total institutional deliveries that required ICU admission by using the formula    
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Outcome correlation was done by using the data to see if unbooked status or referral status correlates with longer ICU stays or higher mortality.
Results
During the two year study period from January 1st 2022 to December 31st 2023 there were 2010 deliveries at our institution.  A total of 37 obstetric patients were admitted in ICU during this period. The incidence of obstetric admissions to ICU was 1.84% of 2010 deliveries during this period. The mean age of the patients admitted in years was 30.7 ± 5.57. 
Regarding the timing of admission out of the 37 patients included in our study 21 (56.76%) were admitted to ICU antepartum period, 8 patients (21.62%) postpartum period and 8 patients (21.62%) postabortal/ectopic as depicted in (Fig. 1). 
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Figure: 1 Time of admission to ICU (n = 37). 
 Majority of the patients were unbooked (72.97%) and only 10 patients were booked in our hospital (27.03%). As majority of patients were unbooked, the management of these patients were challenging as there lack of previous medical history, prior scans or laboratory baselines. This usually correlates with late presentations of complications like HELLP syndrome or ruptured ectopic pregnancies.
Most of the patients (54.05%) were referred from other hospitals and remaining (45.95%) were our registered patients who needed intensive care. The most common mode of termination of pregnancy for these patients was emergency LSCS (51.35%), others were vaginal delivery (13.51%), elective LSCS (10.81%) and 24.32% were postabortal/ectopic pregnancy. The mode of termination of pregnancy are displayed in Table 1. 
Table 1: Mode of termination of pregnancy (n=37)
	
	Frequency 
	Percentage 

	Emergency LSCS
	19
	51.35

	Abortion/Ectopic – D&E/Laparotomy
	9
	24.32

	Vaginal delivery
	5
	13.51

	Elective LSCS
	4
	10.81


D&E-Dilatation and evacuation, LSCS –Lower segment caesarean section
Majority of the patients were admitted to the ICU due to hemorrhage and resultant hemodynamic instability (45.9%). Out of these 17 patients the various causes for hemorrhage were atonic PPH, traumatic PPH, placenta increta, abruption, incomplete abortion, ruptured ectopic and one patient with uterine rupture following dilatation and evacuation done from elsewhere. Hypertensive disorders were the second common cause for ICU admission (27.02%) with complications arising from preeclampsia, eclampsia and HELLP syndrome. This was followed by sepsis (21.6%), 8 patients requiring intensive management for septicaemia. Other causes for ICU admission included isolated cases of peripartum cardiomyopathy (n=1) and pulmonary embolism (n=1) Diagnoses leading to ICU admission are given in Table 2.
Table 2: Primary diagnosis at the time of admission (n=37)
	Diagnosis 
	No. of patients
	Respiratory
failure 
	Hemodynamic instability
	Neurological impairment
	Renal impairment
	Cardiac
impairment
	Liver impairment

	Haemorrhage 
	17/37 (45.9%)
	
	14
	
	1
	
	

	 Postpartum 
haemorrhage
	9/17
	
	
	
	
	
	

	 Ruptured    ectopic/postabortal
	8/17
	
	
	
	
	
	

	Hypertensive disorders
	10/37 (27.02%)
	
	
	
	
	
	

	  Preeclampsia
	4/10
	2
	
	
	
	1
	

	  Eclampsia
	2/10
	
	
	
	
	1
	

	  HELLP   syndrome
	4/10
	
	1
	
	1
	
	1

	Sepsis
	8/37(21.6%)
	3
	3
	
	1
	2
	

	Peripartum cardiomyopathy
	1/37
	
	
	
	
	1
	

	Pulmonary embolism
	1/37
	1
	
	
	
	
	


The clinical course for many patients was complicated by multi-organ involvement. Haemorrhage cases manifested as haemodynamic instability (82.3%), while sepsis and hypertensive disorders frequently led to respiratory failure and renal impairment. To manage these conditions, high-intensity interventions were utilized. 
Out of the 37 patients admitted to the ICU, 30 had central venous line inserted (81%), 27 received blood and blood products (72.9%), 23 required mechanical ventilation (62%) and 22 had arterial line inserted for measuring mean arterial blood pressure (59.6%). Other interventions that were required included echocardiogram, inotropic support, various imaging, renal replacement therapy, CPR and noninvasive ventilation. The various interventions done for these patients are summarized in Table 3.
Table 3: Interventions done in ICU 
	Interventions 
	No of patients
	Percentage 

	Central venous line
	30
	81

	Blood and blood products
	27
	73

	Mechanical ventilation
	23
	62

	Arterial line
	22
	59

	Echocardiogram
	19
	51

	Inotropic support
	17
	46

	USG abdomen
	10
	27

	Renal replacement therapy - Dialysis
	5
	13

	CPR
	4
	11

	CT scan abdomen
	3
	8

	Noninvasive ventilation
	2
	5.4

	CT/MRI brain
	2
	5.4


USG- Ultra sonogram, CPR – Cardio pulmonary resuscitation, CT – Computed tomography, MRI- Magnetic Resonance Imaging 
 Out of the 37 patients admitted to the ICU, 30 of them recovered completely (81%), 3 of them improved with morbidity (8%), 3 of them expired (8%) in ICU and one patient went LAMA (Leave against medical advise) with no improvement. The maternal outcomes of these patients are depicted in Fig.2. 
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Figure 2: Maternal Outcome in ICU (n=37)
There were three maternal deaths out of 37 patients (8.1%), n=3/37. The causes for maternal deaths were PPH, disseminated intravascular coagulation (DIC), sepsis and multi-organ dysfunction syndrome (MODS). The causes of maternal death are shown in Table 4.
Table 4: Causes of maternal mortality in 3 patients
	ICU admission diagnosis
	Cause of death

	Puerperal sepsis, Sheehan’s syndrome
	PPH, DIC, sepsis, MODS

	Septic shock
	Sepsis, DIC, MODS

	Massive post-partum haemorrhage
	PPH, DIC


ICU-intensive care unit, PPH-post-partum haemorrhage, DIC- disseminated intravascular coagulopathy, MODS- multi-organ dysfunction syndrome
DISCUSSION
Pregnancy is a unique physiological condition which can become complicated and resulting in critically ill patients requiring ICU admission.(8) Managing such complex patients require experienced and skilled obstetrician along with multidisciplinary team including anesthesiologist and interventionist.(9)
The admission rate of obstetric patients admitted to ICU was 1.8% which was compared with other studies like Pollock et all who reported 2.7 per 1000 deliveries and Farr et al reported 6.4 per 1000 deliveries. (10)
The mean age of the patients admitted to ICU was 30.7 which was like other studies. Similar results were found in study done by Panda et al, where 73.9% of patients were in age group 20-35 years. (5) Advanced maternal age is associated with complications like severe preeclampsia, chronic hypertension, placental related problems and increased chances of maternal morbidity and mortality. (11) Majority of the patients were admitted in the ICU during antepartum period. 
Most of the patients were unbooked and referred from outside. The striking finding of 72.97% of patients being unbooked is a significant contributor to the severity of illness upon arrival due to lack of antenatal surveillance. The unbooked phenomenon with majority of patients being unbooked, the ICU staff faced crash admissions with patients with no medical history and prior baseline investigations making it challenging for management. When patients do not have regular check-ups, warning signs of preeclampsia or placental abnormalities are missed, leading to high percentage of emergency LSCS (51.35%) and acute transfers (54.05%) seen in this cohort. 
Over half 54.05% of the patients were referred from other hospitals. This suggests that our facility serves as a tertiary care hub, handling the most complex cases that smaller centres are unequipped to manage. 
 The mode of termination of pregnancy was emergency LSCS about 50%. The high rate of emergency LSCS indicates that the clinical deterioration often h pataned rapidly, necessitating immediate surgical intervention to save the mother or fetus before ICU stabilization. 
Most of our patients who required ICU admission were for postpartum haemorrhage with hemodynamic instability followed by hypertensive disorders and other indications were sepsis, peripartum cardiomyopathy and pulmonary embolism. When we looked at the various interventions done in the ICU for these patients most common procedure was central venous line insertion as majority of them required blood and blood products transfusion as part of massive transfusion protocol and for inotropic support. Because 45.9% of admissions were due to haemorrhage, the management was heavily centred on volume replacement. The use of central venous lines (81%) and blood products (73%) shows that massive transfusion protocols were a standard part of the ICU workflow.  Mechanical ventilation was done for patients with respiratory failure and various other interventions were also carried out. The fact that 62% of patients required mechanical ventilation is high for an obstetric population.  This indicates that many patients were in profound shock, had severe pulmonary edema from preeclampsia or eclampsia, or were kept intubated post-surgery for stabilization. The need for dialysis in 13% of patients and inotropic support in 46% of patients shows that these were not just observation cases, but true multi-organ failure scenarios.
Majority of the patients (81%) recovered in our study, 8 % improved with morbidity like dialysis dependent chronic kidney disease. This high rate of recovery is a testament of the ICU’s efficacy which demonstrates the aggressive multidisciplinary care involving the obstetricians, anesthesiologists and intensivists who successfully salvaged these patients even in the presence of severe organ failure. Our mortality rate was 8.1% which was lesser than the national statistics. (3, 12)The cause of death was postpartum haemorrhage leading to DIC, sepsis and multi-organ failure which constitute the lethal tetrad that is difficult to reverse once well-established.(2, 4) this underscores the importance of the golden hour in obstetrics; early recognition of triggers and prompt referral are essential to prevent the progression from treatable complication to irreversible organ failure.
Conclusion
Pregnancy is a unique condition with challenging physiological changes which require special attention and timely intervention in case of critical condition. (14) Critical care requires involvement of multidisciplinary team and expertise with good infrastructure. (15) The need for good antenatal care, identification of risk factors, timely management of complications and health education to patients is the key to reduce intensive care admissions and associated morbidity and mortality. (16) Early identification of high-risk cases, particularly the unbooked population, and the prompt management of haemorrhage are vital. This study helps us to understand the need for improved antenatal screening and prevention of pre eclampsia as well as the need for educating the antenatal women regarding the warning signs of hypertensive disorders in pregnancy and haemorrhage. The availability of intensive care significantly contributes to a high recovery rate, preventing maternal near-misses from becoming maternal death. Hence we conclude that this study helped us to identify the modifiable factors like regular antenatal care, early detection of hypertensive disorders, need for anemia correction and active management of third stage play a significant role in the maternal outcome and will reduce the ICU admissions in obstetric patients.  
LIMITATIONS
Our study included only data from two years hence the number of patients were less. The study included only patients admitted to surgical ICU whereas few patients were admitted to medical ICU as well during the study period who were not included. Hence some patients with non-obstetric causes for ICU admission could not be included in this study. We also did not use any scoring systems like APACHE (Acute Physiology and Chronic Health Evaluation) and Obstetric Early Warning Score which are reported to be accurate in predicting the outcome of these patients. (13) This study was a retrospective study by doing a prospective study it will help us in the immediate follow up and also help in the rehabilitation of these patients. We also did not study about the fetal/neonatal outcome of these patients. It would have added more depth to this study. 
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