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ABSTRACT

Objective: To calculate the Maternal Near Miss Mortality Ratio and Mortality Index at a tertiary care hospital in a developing
country with limited healthcare resources.

Study Design: Retrospective analytical study.

Place and Duration of Study: Department of Gynecology and Obstetrics, Shaikh Khalifa Bin Zayed Al Nahyan Hospital Azad
Kashmir and Combined Military Hospital, Muzaffarabad Pakistan, from Jan 2015 to Dec 2018.

Methodology: Four hundred and forty-nine severe maternal outcome cases admitted in Intensive Care Unit were included in
our study. Maternal Near Miss Mortality Ratio and Mortality Index were calculated. SPSS version 23.00 used for statistical
analysis.

Results: The maternal near missed mortality ratio was 11:1, mortality index 8.68%, severe maternal outcome 1.58% with 39
maternal deaths. Most common causes of maternal morbidity were hemorrhage (56.1%); hypertensive disorders (24%); sepsis
(3.5%) and cardiovascular diseases (1.8%). Hypertensive disorders of pregnancy (30.7%), hemorrhage (25.6%) and sepsis
(25.6%) were the common causes of maternal deaths. The total ICU time in patient with near-miss was 1.9+1.7 days versus
2.613.14 days in deaths, p<0.001. Operative delivery was statistically significantly (p value <0.001) more common mode of
delivery in severe maternal outcomes (66.6%) and maternal deaths (33.3%).

Conclusion: Our study has shown 1.58% severe maternal outcomes amongst admitted pregnant, maternal near missed
mortality ratio being 11:1, mortality index being 8.68%. Eclampsia, hemorrhage and sepsis are major cause of maternal death.
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INTRODUCTION

Maternal mortality continues to be one of
the inordinate burdens among public health issues
worldwide. The maternal mortality rate is 189 per
100,00 live births in Pakistan and 46 per 100,000 live
births in AJK in 2020-2021.12 In the USA, 50 to 100
women suffer severe maternal morbidity (SMM)
for every mortality with an increase in near miss
mortalities over the years.® Maternal health can
be improved by early detection of potential life-
threatening conditions and implementing the
standardized care.* This is possible by understanding
the current burden of SMM and the adequacy of
healthcare settings. There are various indicators of
quality of care including maternal mortality rate,
maternal near miss incidence ratio, severe maternal
outcome ratio (SMOR), maternal near miss mortality

ratio (MNMMR) and mortality index (MI). A higher
MNMIR and lower MI value indicates better women
health.

Various studies have shown preference for
MNMMR and MI over MMR as indicators of women’s
healthcare due to a decline in MMR worldwide and
impracticality in countries where maternal death are
rare.>0

Our institute is one of three tertiary care hospitals
providing specialized care to a population of 4.1
million in AJK. According to the authors” knowledge,
no loco-regional data is published on indicators of
maternal care except MMR. The purpose of this study
is to calculate the MNMMR and MI at a tertiary care
hospital in a country with limited healthcare resources.

METHODOLOGY

After the approval from hospital Ethical Review
Committee (IERC # DME-722), this retrospective
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analytic study was conducted at Department of
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Al Nahyan Hospital AK CMH, Muzaffarabad Pakitan,
from January 2015 to December 2018. OpenEpi sample
size calculator was used to calculate sample size with
expected MI of 26%.5

Inclusion Criteria: Patients during pregnancy,
childbirth or within 42 days of delivery; from all ages,
singleton/multiple pregnancies with life threatening
complications were included.

Exclusion Criteria: The women who were referred to
higher healthcare settings or whose final outcome was
unknown were excluded.

The primary outcome was to calculate Maternal
Near Missed Mortality Ratio (MNMMR) and Mortality
Index (MI). The secondary outcomes of this study
included incidence, causes and factors effecting severe
maternal morbidity. The diagnosis was based on
World Health Organization (WHO) criteria for disease,
organ involvement and treatment given.® The MI was
calculated as percentage of maternal death and
maternal missed morbidity plus deaths.”

Statistical Package for Social Sciences (SPSS)
version 23.0 was used to analyze results. The
qualitative data was presented as frequency and
percentage and quantitative data The p-value of <0.05
taken as significant. MNMMR was calculated as ratio
of near miss morbidity to maternal deaths.

RESULTS

A total of 29,080 obstetric patients were treated at
our institute. 462 obstetric patients were admitted in
our Intensive Care Unit. 13 patients were excluded
from our final analysis as they were transferred to
higher level of care and their final outcome was not
available.

The mean age of our study population was 28.18
years+5.66 and mean ICU stay was 2.03 days +1.92.
The incidence of severe maternal outcome (SMO) was
449 (1.54%). Our institute had 39 maternal deaths.
The overall maternal near missed mortality ratio
(MNMMR) was 11:1. The overall mortality index (MI)
was 8.68%. The major causes of severe maternal
outcomes and maternal death are given in Figure-1.

The lower segment cesarean section 286 (79.4%)
was the most common mode of delivery in SMO.
33(7.3%) patients required hysterectomy and 23(5.12%)
required other surgical procedures to control
hemorrhage. The comparison of age, interventions
done, time of admission on maternal outcome is given
in Table-II.

DISCUSSION

A study from Zimbabwe reported Maternal Near
Miss Ratio of 9.3 per 1000 deliveries and an MI of
10.6% which correlate with our results.8 MNMMR
ranging from 5:1 to 21:1 have been reported in other
developing countries.?1011 Tura et al. reported MI of
4.5% and 16.9% using Sub-Sahara versus WHO criteria
respectively.’2 We are following the WHO criteria for
the diagnosis of MNM, MNMMR and MI. Other
studies have shown a MNMMR of 5:1 and MMR of 625
per 100,00 live births. They also reported that 82.1% of
serious maternal outcomes (SMO) were referred form
other hospitals.’® We did not comment on the number
of referrals from other hospital or local birth attendants
(dais) which could be a major reason of increased ratio
of SMO at our tertiary-care referral hospital.
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Figure-1: Major Causes of Severe Maternal Outcome and Mortality

In USA, there is increasing SMO with reduced
MMR of 23.8 per 100,000 live births.”* MNMMR in
other developed countries ranges from 38.1% in China
to 624% in Turkye and MI of 1.57% in Turkyel>16
These better outcomes are indicators of provision of
enhanced healthcare in the developed countries.

Our study has shown fourteen causes the fatal
SMO. The commonest cause of mortality was
hypertensive disorder followed by hemorrhage and
sepsis. Hemorrhage, eclampsia and sepsis are the
most prevalent causes of maternal deaths globally.
Woldeyes et al. reported uterine rupture (27%),
hypertensive disorder (24%) as major causes of SMO
with 28% maternal fatality by eclampsia.’” A study
conducted in Peshawar (2017) stated 96.2% direct
causes of maternal death. PPH (33.9%), eclampsia
(28.4%) and pulmonary embolism 15% were the most
common causes of maternal demise.'® These results do
not correlate with our study, where hypertensive
disorders of pregnancy are the main cause of deaths.
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Table-I: Description of Severe Maternal Outcomes (n=449)

Variables Morbidity n (%) Mortality n (%)
Sepsis 6(1.5%) 10(25.6%)
Antepartum hemorrhage 26(6.3%) 3(7.7%)
Postpartum hemorrhage 128(31.2%) 3(7.7%)
Placental abruption 19(4.6%) 1(2.6%)
Ruptured ectopic 19(4.6% 1(2.6%
Hemorrhage Rugtured uterﬁs 1353.2%; 1E2.6%;
Placenta previa 33(7.8%) 1(2.6%)
Placenta accrete 10(2.4%) -
Placenta percreta 4(1%) -
. . Severe pre-eclampsia 25(6.0%) -
I;Ylfrzrgtf;:cvye disorders - mpsia 79(19.3%) 8(20.5%)
HELPP syndrome 4(10.3%) 4(1%)
Pulmonary embolism - 3(0.7%)
Peripartum cardiomyopathy 2(0.5%) 1(2.6%)
Cardiovascular diseases | Valvular Heart disease 2(0.5%) -
Myocardial infarction 1(0.2) -
Deep venous thrombosis 1(0.2%) -
Acute Respiratory Distress Syndrome 2(0.5%) -
Respiratory disease Bronchial asthma 1(0.2%) 1(2.6%)
Pleural effusion 1(0.2%) -
Pulmonary edema of unknown etiology 4(0.9%) 2(5.1%)
Complicated diabetes mellitus 4(1%) -
Epilepsy 3(0.7%) -

. . Disseminated intravascular coagulopath: 1(0.2% 2(5.1%
Hematological disorders Idiopathic Thrombocytopenic pirplfra . 250.5%; : - :
Amniotic fluid embolism 1(0.2%) 1(2.6%)

Life threatening anemia 2(0.5%) -

Obstructed labor 6(1.5%) -

Abortion/ Miscarriage 2(0.5%)

Others 5(1.2%) -

Table-II: Comparison of Risk Factors and Maternal Outcome (n=449)

Variables Severe matir(rol/:)l Morbidity Matern::}ozl)ortahty ol

ICU stay (days) 1.9+1.7 2.6+3.14 <0.001
Cesarean section / Hysterotomy 273(66.6%) 13(33.3%)
Vaginal delivery 66(16.1%) 8(20.5%)

Procedure Other Surgical interventions 32(7.8%) 1(2.6%) <0.001
Non-surgical management 21(5.1%) 10(25.6%)
Not-specified 18(4.4%) 7(17.9%)

. . 0800-2000hours 203(49.5% 26(66.7 %

Time of admission to ICU =555 580010 urs 190246,3%; 12E30,8%; 0123
<18 2(0.4%) -

Age groups (years) 18-35 377(84%) 38(8.5%) 0.657
>36 27(6%) 1(0.2%)

This may be due to a few factors: greater prevalence
of hypertensive disorder at our locality; negligible
difference between numbers of the two SMO; co-
existing morbidity and underreporting of hemorrhage.

SMO (91.9%) and death (97.4%) were more
common in pregnant ladies aged between 18 to 35
years in our study. However, age of the patients and

time of admission to ICU are not significant effect
modifiers on maternal deaths. MacDorman et al.
reported maternal mortality to be two time higher in
age 35-39 years, four time in women aged 40-44 and 11
times higher for age 45-54years as compared to
pregnant women less than 35 years.’® Restrepo-
Mendez et al. identified in their study that risk of death
is two times higher in adolescent childbearing mothers
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than those in their 20s.20 The reason for difference in
these studies and our results may be the fact that teen
(20.44%) pregnancies and pregnancy in women aged
>35 years (26.2%) were rare in our study population.

Our study has shown ICU stay of 2.6 days +3.14
in maternal death versus 4.1days * 3.9 (2-27) reported
by Yugi?! This difference may be attributable to the fact
that the ICU in our hospital have limited beds that are
shared with other specialties resulting in higher turn-
over and shorter stays in ICU.

Cesarean delivery (79.2%) was more common in
patients with SMO but hysterectomy was required in
35(14.6%) patients with major obstetric hemorrhage in
our study. They did not correlate with maternal death.
Similar results have been reported by other authors.?

LIMITATIONS OF STUDY

Our tertiary care hospital is situated in a remote area
with difficult terrain and fewer hospital therefore, we cannot
extrapolate our results on MNMMR / MI at tertiary care
setting at metropolitans.

CONCLUSION

Our study has shown 1.58% severe maternal outcomes
amongst admitted pregnant, maternal near missed mortality
ratio being 11:1, mortality index being 8.68%. Eclampsia,
hemorrhage and sepsis are major cause of maternal death.
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