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Abstract 

 

Research questions To assess the pattern of organ dysfunction in maternal death cases with 

obstetrics hemorrhage based on twenty-five WHO near miss criteria and compare it with 

total maternal mortality cohort.  

 

Settings and Study design: Retrospective review of maternal death cases between 2003 to 

2012 in Christian Medical College, Vellore.   

 

Participants and Methodology Maternal deaths were defined and classified according to 

International Classification of Diseases 10th revision. Twenty five WHO near miss criteria 

were used to identify organ dysfunction that occurred during the course preceding maternal 

death. The coverage of medical and surgical interventions used in prevention and treatment 

of obstetric hemorrhage were also measured. 

 

Results. The percentage prevalence of various organ dysfunctions in hemorrhage group was 

similar (p>0.05) to others with the exception of high coagulation dysfunction (p<0.002) due 

to associated massive transfusion. The coverage of preventive medical 100% (92.7-100) 

interventions available against obstetric hemorrhage in the population studied was near 

total. In conclusion identification and treatment of organ dysfunction can reduce deaths due 

to obstetrical hemorrhage. 

 

Key Words: Obstetrical hemorrhage, WHO Near misses criteria, organ dysfunction, 

essential interventions, post partum hemorrhage 

Introduction 

The curve of maternal mortality decline in India  has plateaued and if current trends were to 

continue, India will not accomplish Millennium Development Goal 4 of achieving 109 

maternal deaths /100,000 live births before 2024.(1) Obstetric hemorrhage remains the 

most common cause of maternal death along  with hypertensive disorders and genital sepsis 

among the direct causes of maternal mortality(2).Increasing attention to prevention of 

hemorrhage has been given in the form of widespread availability of preventive 

interventions like Active Management of Third Stage of Labor (AMTSL), Iron and Folic Acid 

(IFA) supplementation, Oral Misoprost prophylaxis etc(3). But hemorrhage unresponsive to 

above preventive measures heralds’ cascade of event which if unidentified leads to severe 

organ dysfunction and subsequently death if not promptly managed. Maternal near miss 
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approach with severe organ dysfunction identification may hold the key to any further 

success in reducing maternal mortality and morbidity. This paper is an attempt to 

investigate the pattern of organ dysfunction in cases of obstetric hemorrhage as primary 

cause which ultimately resulted in maternal death. 

Material and Methods 

Retrospective review of all cases of maternal deaths that occurred between January 2003 to 

December 2012 in Christian Medical College Vellore India was done by the Maternal 

Mortality Audit Team and Medical Records Unit. Information regarding maternal death 

cases was obtained from labor room records, Intensive care units records, and patient 

database and discharge summaries. Maternal deaths were defined and classified according 

to ICD10-MM (4). Twenty five WHO near miss criteria (5) were used to identify organ 

dysfunction that occurred during the course preceding maternal death. Information was 

collected in an Epi Info.7 data base using Who Near Miss Tool (6) and the statistical analysis 

was done on Microsoft Excel spread sheet. Difference in the proportions of organ 

dysfunctions among obstetrical hemorrhage cohort and the rest of the maternal death 

cohort were tested for statistical significance by two proportion z- test (two tailed test). The 

coverage of medical and surgical interventions used in prevention and treatment of 

obstetric hemorrhage were also measured. One Medical Intervention is defined as the use 

of at least one dose of a particular type of oxytoxic for prevention or treatment of 

hemorrhage. One Surgical intervention is defined as an additional procedure other than 

episiotomy repair and caesarean section done to treat hemorrhage. This study was 

approved by the institutional Ethics committee and waiver for informed consent was given 

because of the retrospective nature of the study.  This study is not funded. 

Observations 

During the ten years study period, 212 cases of maternal deaths were registered in the 

institute. According to WHO near miss criteria a total of 33(15.56%) maternal deaths were 

found to have severe post partum hemorrhage out of which 25(11.8%)  maternal deaths 

were attributed to obstetrical hemorrhage (group III) as the primary cause. Table 1 shows 

the primary and  

Table 1:  ICD-MM groups with Post partum Hemorrhage 

ICD-MM code Cause Number 

Primary Obstetrical Hemorrhage(n=25)                   

Group III/O72 Primary Post partum Hemorrhage 21 

Group III/O71 Rupture Uterus 3 

Group III/O43 Placenta  Accreta 1 

Secondary Obstetrical Hemorrhage(n=9)                       

Group I/O03-O06 Septic Abortion 1 

Group II/O14 Severe Pre eclampsia 2 

Group IV/O88 Amniotic Fluid Embolism 1 

Group VII/O98 Dengue Hemorrhagic Fever 1 



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2015   APR – DEC;17(2) 

 

 4 

 

Group VII/O99 Fulminant Liver Failure 3 

secondary causes associated severe post partum hemorrhage Atonic PPH is the single 

largest cause of post partum hemorrhage accounting for 63.63% cases in this group. 

Secondary obstetrical hemorrhage is the hemorrhage which develops later in the course 

with their primary cause classified elsewhere for example severe pre eclapmsia or severe 

liver disorders with coagulation dysfunction.  

The percentage occurrence of organ dysfunctions among the obstetrical hemorrhage cohort 

and rest of the maternal death cohort is presented in Table 2. Cardiovascular dysfunction 

was the most common dysfunction in obstetrical hemorrhage cohort followed by 

coagulation and respiratory dysfunction. Where as in Total maternal mortality cohort most 

common dysfunction was respiratory and renal dysfunctions present in equal proportions 

followed by cardiovascular dysfunction. The difference in the occurance of organ 

dysfunction among the two groups was not statistically significant except for coagulation 

dysfunction (p<0.025) and hepatic dysfunction (p<0.009). The increased coagulation 

dysfunction among hemorrhage group seems to be due to a statistically significant 

increased requirement of massive transfusion (>2L) (64%vs 36% p<0.0071) in the 

hemorrhage group. Higher incidence of hepatic dysfunction in total maternal mortality 

cohort is due to endemic diseases like viral hepatitis, malaria and scrub typhus among 

pregnant mothers classified under indirect causes (7). 

Table 2:  Organ Dysfunction in maternal mortality cases with Obstetric Haemorrhage 

Organ  Dysfunction 

Obstetric Hemorrhage 

Cohort 

Prevalence( 95%CI) 

N=25 

Total Maternal Death 

Cohort 

Prevalence( 95%CI) 

N=187 

p- value 

Cardiovascular  68(48.5-83.6) 53(45.8-45.8) 0.131 

Coagulation  64(44.5-80.5) 33(26.7-40.1) 0.002 

Respiratory  56(36.8-73.9) 62(54.9-68.8) 0.563 

Renal  44(26.1-63.2) 62(54.9-68.8) 0.080 

Severe systemic infection 20(04.3-35.7) 26(18.4-30.6) 0.516 

CNS  16(05.7-33.7) 16(11.3-21.8) 1.000 

Hepatic  4(0.04-17.2) 18(12.7-23.6) 0.009 

 

Coverage of preventive and treatment interventions among 33 mothers who experienced 

severe post partum hemorrhage is shown in Fig. 1. At least one medical intervention was 

available to all mothers who died following obstetrical hemorrhage. Sixty seven percent of 

women received at least four drugs for control of bleeding. Drugs administered for 

prevention or treatment of bleeding were oxytocin (100%) Methyl ergometrine (86%), 

Misoprostol (84%) and others ( Prostodin, Botropase 67%). Twenty two percent of women 

received at least one surgical intervention other than routine episiotomy repair or 

caesarean section for control of bleeding. Three percent of women received four additional 

procedures in one sitting or sequentially over a period of time. Most commonly performed 
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procedures were B lynch sutures (18%) and Hysterectomy (13%) followed by others like 

manual removal of placenta, internal .iliac/ uterine artery ligation and Balloon tamponade.  

Out of thirty three mothers with severe post partum hemorrhage 90.90% (77.7-97.4) 

mothers had delivered outside our institution but all were hospital deliveries (33/33). As an 

indicator of late referral 18.18% (6/33) women required immediate laprotomy within three 

hours of admission and 12.12 % (4/33) were late arrival (>24 hrs ) however the median delay 

in transfer was one day or less (0-1).  

Figure 1:  Coverage of Essential interventions. 

 

Discussion 

Decline in obstetric hemorrhage associated maternal mortality till now has followed  

initiatives which provide basic antenatal care to population at large, training community 

health works to identify at risk mother, provide safe delivery practices to uncomplicated 

mothers and making provisions for prompt referral to higher centers if need arises(3). The 

fact that obstetric hemorrhage has a low mortality ratio (8) depicts that it is amenable to 

timely interventions like oxytocis and surgical interventions with blood transfusion facilities. 

Studies (9) including the present one have shown high coverage of these essential 

interventions among mothers with severe maternal outcome due to obstetric hemorrhage.  

But the fact remains that instead of low mortality ratio, obstetric hemorrhage is a major 

cause of maternal death emphasizing the need for widespread availability of advanced 

interventions in more severe cases. More over in WHO multicounty survey (WHOMCS) study 

(9) the investigators were able to show that missing essential interventions (missed 

opportunities) did not adversely influence the maternal condition in the SMO cases 

including severe obstetric hemorrhage. In the need for a more sensitive approach several 

near miss criterion were investigated depending on organ dysfunction criteria (10), 

management criteria (11) and disease specific criteria (12). WHO near miss criteria which 

includes 25 parameters including all above criteria were tested in a large multicentric trial 

and found to be strong predictor of SMO (13). Although the disease specific criteria do not 
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add any information beyond ICD-MM classification it is a ready reference to the inciting 

cause of the morbidity.(8)  

The present study shows that the proportion of organ dysfunction is comparable among the 

hemorrhage group and total maternal death group which intern is similar to the WHOMCS 

results. After the initial insult the progression to various end organ damage is similar among 

groups.  Increased coagulation dysfunction among hemorrhage group seems to be due to a 

statistically significant increased requirement of massive transfusion (>2L) (64%vs 36% 

p<0.0071) in the hemorrhage group. Although majority of women are referred from outside, 

most of them are hospital deliveries unlike the past were home delivery by untrained birth 

attendants was a major concern. Delay in transfer to hospital was measured with a day as a 

unit therefore it could not be used as a sensitive indicator of delay in transfer but the fact 

that overwhelming  majority could reach a tertiary level health facility within one day of 

referral is definitely a sigh of relief. 

Whatever may be the inciting cause, in severe maternal morbidity cases it is important to 

promptly identify the end organ damage in the form of organ dysfunction criteria which are 

largely laboratory based. Recovery from the severe maternal morbidity would next depend 

on the provisions of advanced life support in the form of ventilation, ICU care, dialysis, blood 

products, and prevention of hospital acquired infection. Therefore use of a validated WHO 

near miss tool to identify SMO cases seems valuable in management of individual patients 

and to some extent evaluation of a facility. But any visible decline in maternal mortality or 

morbidity with near miss  approach will follow only when the essential interventions in the 

form of proper antenatal care , safe delivery services and emergency obstetric services are 

available to the population at large. 
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