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Abstract

Objective: To quantify risk factors and feto-maternal outcomes in women
with singleton pregnancies complicated by placenta previa (PP).

Methods: Acase-control study comparing 157 women with singleton
pregnancies complicated by PP to a similar group without PP. The study
was conducted from January 2013 through March 2015 at Mansoura
University Hospitals, Egypt. Multiple logistic regression models were
used to control for confounders.

Results:Multivariate analysis indicated risk factors associated with PP
were: maternal age > 30 years (OR=3.183, P=0.004), parity > 3 (OR=2.6,
P=0.016), prior caesarean deliveries > 2 (OR=10.2, P=<0.001), previous
PP (OR=5.069, P=0.029) and previous uterine evacuation (OR=2.843,
p=0.023). Women with PP had increased risk of massive obstetrics
hemorrhage, emergency hysterectomy, admission to ICUand maternal
deaths. There was also increased risk to antepartum, intra-partum, and
postpartum blood transfusion, maternal sepsis, longer hospital stay. Also
mnfants of cases showed higher rates of perinatal mortality (4.5 vs. 0.6%;
P<0.001), prematurity (23.4 vs. 1%, p<0.001) and admission to NICU (14
vs. 1.9%, p=0.001).

Conclusions: Increasing maternal age, high parity, previous PP, previous
evacuation and prior caesarean delivery were independent risk factors
for PP. Adverse maternal and perinatal outcomes were also increased
significantly.
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Introduction

Antepartum hemoirhage (APH) remains one of the major causes of maternal
and perinatal mortality worldwide [1] in both developed and developing
countries [2]. It complicates 2-5% of pregnancies [3]. Placenta previa is
considered as one of its essential etiologies being reported in 0.5-1.0% of
the total number of pregnancies [4].The exact etiology of PP is uncertain,
but studies have shown its linkto many risk factors including advanced
maternal age, infertility treatment, multiparity, multiple gestatlon short
inter-pregnancy interval, previous uterine surgery or Injury, cesarean
delivery, recurrent abortions, previous placenta previa, nonwhite ethnicity,
low socioeconomic status and those who smoke or cocaine users [3, 6].

Placenta previa has been well documented to be associated with adverse
maternal and neonatal outcomes [7]. There is a higher incidence of maternal
hemorrhage and higher rates of blood transfusion, placental abruption and
increased incidence of postpartum endometritis [8, 9]. Also, there is a
significant increase in the risk of postpartum hemorrhage and the need for
emergency hysterectomy [10]. Women with PP were more likely to deliver
preterm babies with low Apgar score and higher rate of admission to the
neonatal mtensive care units, stillbirths and neonatal deaths [11, 12]. This
study was aimed at determining the prevalence, risk factors, maternal and
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neonatal outcomes in women with singleton pregnancy
complicated by placenta previa in an area with low-
resource setting. Findings will help in establishing a
management and preventive programs for this growing
health problem.

Patients and methods

Thisprospective case-control study was conducted
at the department of Obstetrics and Gynecology,
Mansoura University Hospitals, Egypt from January
2013to March 2015. The study was approved by the
University Ethics Committee and the Institutional
Research Ethical Committee ofthe concerned hospitals.
A written consent was taken from all participants before
being involved and after receiving detailed written and
verbal information about the research idea

The study included all patients coming to the emergency
or antenatal care units by antepartum hemorrhage,
diagnosed clinically and proved by trans-abdominal
ultrasound to have PP according to The American
College of Radiology (ACR) which described the
relationship between the placenta and internal cervical
os to determine the degree of PP [13]. Doppler US
study was used to exclude or prove placenta accrete
In suspicious cases as described by Eliza and Alfred
2013[14].

A total of 157 patients were included in the study. Each
patient was matched to the subsequent one who was
delivered at the same time with no PP. All patients
coming to the hospital or admitted due to antepartum
hemorrhage other than PP were excluded together with
those diagnosedto have twins or multiple pregnancies
for their evident of known risk for PP.

Data were collected from all interviewed patients
by the senior registrar on duty including patients’
demographic data; age, gravidity, parity, residence,
occupation, educational levels, height, weight, body
mass index (BMI), gestational age on admission and at
delivery. Risk factors suspecting increased occurrence
of PP were evaluated mainly, past history of PP,
previous uterine scar whether due to caesarean section,
hysterectomy, history of dilatation and evacuation
(D&E) or manual vacuum aspiration (MVA). Our
main outcome measures were, antepartum hospital
stay in days, amount of antepartum, intra-partum and
postpartum hemorrhage, need for intra-partum blood
transfusion in units, outcome of pregnancy, fetal
weight at delivery, maternal or neonatal admission to
Intensive care units, postpartum maternal hemoglobin
level, and post-partum hospital stay in days. Ante and
post-partum blood loss was estimated by using visual
aid methodspreviously described and published by

Zuckerwise et al [15]. Intraoperative blood loss during
caesarean section was estimated by using negative
electronic suction methodwhich permits reasonable
accurate measurement where the weight of 1 ml blood
1s taken as 1 gram [16]. The blood measured in the
suction bottle is then added to the estimated blood by
any of the previous method.

Collected data were analyzed by using the Statistical
Package for Social Sciences for Windows (Version
17.0). Means and proportions were compared among
women who had placenta previa and women with no
placenta previa by student t-test and x> respectively.
Paired tests and Fishers exact tests were used where
necessary. In univariate analysis, predictors of placenta
previa were entered separately while in multivariate
analysis all predictors were entered simultaneously
into the model. Adjusted odds ratios (OR) and the
corresponding 95% confidence interval (CI) were
estimated. A p-value <0.05 was considered significant.

Results

The total number of deliveries performed during the
study period was 13152 deliveries, of them, 157 were
women with PP. Thus, the prevalence of PP in the
current study was nearly 1.2%. Of women with PP,
37.6 % had complete PP, 8.3% had incomplete, 29.3%
had marginal and 24.8% had a low-lying placenta.
Compared to controls, women with PP were elder,
of high parity, had higher frequencies of caesarean
deliveries, history of PPand history of dilation and
evacuation (30.6+4.5 vs. 27.8+°,2°  p<0.001),
(2.4+0.98 vs.1.57+1.41, p<0.001), (88.5%vs.19.7%,
p=0.001), (11.5% vs. 0, p<0.001) and (28.7% vs16.2%,
p=0.016) respectively. No significant differences were
observed between cases and controls as regard maternal
weight, BMI, residence, educational level, occupation
and (p>0.05)as shown in Table [1].

In logistic regression; maternal age > 30 years
(OR=3.183, 95% CI= 1.460-6.937, P= 0.004), parity
> 3 (OR=2.6, 95% CI=1.195-5.658, P=0.016), a prior
caesarean deliveries > 2 (OR=10.2, 95% CI=4.152-
25272, P=<0.001), previous placenta previa
(OR=5.069, 95% CI=1.180-21.768, P=0.029) and
previous uterine surgery(OR=2.843, 95%CI=1.156-
6.989.p=0.023) were significantly associated with
increased risk of placenta previa. There was no
association between residence, occupation, maternal
weight, BMI, inter-pregnancy interval and the risk of
developing placenta previaas explained in table [2].

During the antenatal admission, women with PP had
several episodes of vaginal bleeding compared to
controls. They had a significant lower hemoglobin level
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compared to controls (9.6+1.1 vs. 11.1£0. 84 gm/dl,
p<0.001). Blood transfusion was instituted antenatal in
47.1% of cases. The majority of cases of PP (85.4%)
developed intra-partum hemorrhage with an average
blood loss of 1759.9+1.4ml. Of these 86.6% required
blood transfusion during surgical intervention. In the
postpartum period, 36.9% of mothers with PPwere
transfused formassivehemorrhage. Paired t-testshowed
that antepartum-postpartum hemoglobin concentration
was significantly raised (9.58+),+8 vs. 10.44 + 0.66,
p=<0.001) withno significant differences from controls
(10.4+0.6 vs. 11.1£0.9, p=0.285). The rate of caesarean
delivery, emergency hysterectomiesand admission
to ICU were significantly higher in women with PP
compared to controls (87.9% vs.32.8%, p=0.001),
(3.8% vs. 0.0%, p=0.003, (15.3% vs. 0.0%p=0.001)
respectively. No significant difference between the
two groups in postpartum wound infection (4.5% vs.
1.3%, p=0.075). There were three maternal deaths as a
result of massive obstetrics hemorrhagegiving to a case
fatality rate of 1.9%. Babies born to women with PP
had a significantly higher rate of prematurity (23.6%
vs.1%, p= <0.001) and higher admitted to NICU and
higher rate of neonatal death (14% vs.1.9%, p=0.001)
and (4.5% vs.0%, p=<0.001) as recorded in Table [3].

Discussion

Our study results confirmed that the prevalence of
PP in the current study was 1.2% which is consistent
with 1.1% rate from Cameroon [17] despite some
previous studies showed the incidence varies from
0.4% to 3% [9]. Thisrising trends in prevalence of PP
can be explained by changing pattern of risk factors
of PP mainly increasing maternal age and the number
of caesarean deliveries that are documented by many
authors as independent risk factors.

After controlling for confounders, our data indicated
that previous history of PP; increasing maternal age,
high parity, prior caesarean deliveriesand previous
evacuation were found to be independent risk factor
for PP. These findings strengthen the clinical evidence
generated from some clinical and meta-analysis studies
[12, 18]. Additional risk factors have been reported in
some other studies such as smoking and male fetuses
[19]. This heterogeneity in risk factors between various
studies can be explained by the degree of certainty in
the diagnosis of PP, type of the study, the sample size
used and adjustment for confounders.

Moreovermultifactorial theories cannot be excludedin
the pathogenesis and consequently the prevalence of PP.
The prospective nature of this study and the relatively
reasonable number of patients with PP allowed us to

study some variables in details e.g. blood loss different
stages of pregnancy, blood transfusion and changes in
hemoglobin level because the morbidity for mother and
fetus 1s almost always related to massive hemorrhage.

Studies have found that pregnancies complicated
with PP and antenatal bleeding at higher risk for
adversematernal and perinatal outcomes and also
increased liability for obstetrics hysterectomies [12].
In our study, 56% of patients had antenatal bleeding
of a variable degree of severity; blood transfusion
was performed for 47% Antenatal anemia was very
common among our patients compared to control
(9.6+1.1 vs.11.1£0.84, p=<0.001)but we are not sure
whether this is due to recurrent episodes of bleeding
or pre-existing anemia as not all patients were booked
from start of pregnancy in our institute for follow up.

Caesareandelivery was the main route used to terminate
pregnancy in almost our cases being recorded in 87.9%
of them. This rate is comparable to other studiesand
actually many authors believed that caesarean section
1s necessary for nearly all women with placenta previa
[20]. Furthermore, it was noted that 66.7% were
emergency caesarean deliveries carried primarily for
uncontrollable hemoirrhage, this come in accordance
with some results obtained by others [21].

Our study added and evidence that a main morbidity
associated with placenta previa includes emergency
hysterectomy particularly with placenta accrete, a
fact published by other authors [22]. We reported this
in 3.8% of patients. This comes comparable to 5.3%
rate reported by Crane et al [10]but much lower than
a 13.3% rate reported in another regional study [23].
Variation in the rate of hysterectomies may be due
to the number of placenta accreta within each study.
Inthis study; 17.8% of our cases were complicated by
placenta accreta.

We reported a high rate of maternal sepsis (4.5%)
compared to 0.4% rate from other studies [12]and
lower than some others in the same region [23].
Puerperal sepsis remains a major contributing cause
of morbidity and mortality in developing world and
the risk increases especially following caesarean
delivery [24]. Management of Sepsis continues to
depend on the real implementation of established
protocol and routine antibiotic prophylaxis during
the operation.In the present studyadverse neonatal
outcome occurred significantly in mothers "with PP.
these included.prematurity, low birth weight fetuses,
admission to NICU and neonatal death despite
improvement in gestational age from admission to
delivery interval (36.77+2.68 vs.38+1.5,p=<0.001).
Previous studies have shown that women with PP
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have significantly increased perinatal mortality up to
4-8% without prematurity and the rate may increase
to 50% with prematurity [11,13].In the current study,
we reported a perinatal death of 4.5% that correlates
well with the previous study[25] without adding the
effect of prematurity. In the present studyadmission to
NICU was significantly high among fetuses of patients
compared to those of controls (14 vs. 1.9%, p=0.032)
which is consistent with previous studies [23].

Maternal morbidity and mortality in PP are secondary
to massive obstetrics hemorrhage. We reported three
maternal deathsgiving to 19.1/1000 case-fatality rate.
The three cases had placenta accreta and developed
Intra-partum hemoirhage, one case died of associated
eclamptic fit complicated with adult respiratory distress
syndrome while two cases developed hepato-renal
shutdown. Studies have shown maternal mortality
rate associated with placenta previa is less than 1% in
developed countries but remains high in developing
countries where pre-existing anemiaand lack of
medical resources are common [7]. This indicates a
need for improvement of maternity health services.

Conclusions

increasing maternal age, high parity, previous PP,
previous uterine surgeryand prior caesarean delivery
were independent risk factors for placenta previa.
Adverse maternal and perinatal outcomes increased
significantly in pregnancies complicated by PP.
The anticipation of placenta previa in mothers with
these risk factors, management of the associated
complications, improvement of fetal and maternity
services mainly blood services may improve fetal and
maternal outcomes.

Conflicts of interest: All the authors declare no
conflict of interest.
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Table [1]: Comparison of socio demographic characteristics between women with PP and controls.

Variable Cases157 Controls 157 P value
Age in years + SD 30.6+£4.5 27.8+5.55 <0.001
Gravidity + SD 3.9+1.3 2.9+1.7 <0.001
Parity + SD 2.4+0.98 1.57+1.41 <0.001
Maternal weight (kg) 85+9.1 82.95+14.51 0.107
Maternal height (cm) 162.1+£3.1 160.91+3.78 <0.001
Number of previous CS scars 1.9+1.02 0.24+0.55 <0.001
Duration from last pregnancy (years) 3.54+1.94 3.59+1.94 0.814
BMI +SD 32.334+3.39 31.99+5.26 0.471
Residence 0.633
Rural 102(65) 106 (67.5)
Urban 55 (35) 51 (32.5)
Education level
primary school 62 (39.5) 62 (39.5) 1.000
prep school 63 (40.1) 63 (40.1) 0.965
secondary school 32 (20.4) 32 (20.4) 0.947
Occupation
house wife 119 (75.8) 112 (71.3) 0.631
working mother 38 (24.2) 45 (28.7) 0.351
Previous CD 138 (88.5) 62 (19.7) 0.001
Previous placenta previa 18 (11.5) - <0.001
Dilation and evacuation 45 (28.7) 26 (16.6) 0.016

Abbreviations: BMI; body mass index, CS; caesarean section, CD; caesarean delivery. P. value <0.05 was set

significant
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Table [2]: Comparison of the risk factors of PP in both groups with univariate and multivariate analysis.

Variable Univariate analysis Multivariate analysis

OR 95%CI P-value OR 95%CI P value
Maternal age > 30 years 2.928  1.849-4.636 <0.001 3.183 1.460-6.937 0.004
Parity > 3 3.144  1921-5.145 <0.001 2.6 1.195-5.658 0.016
Residence 1.121  0.702-1.790 0.633 1.725 0.777-3.831 0.180
Occupation 1.258  1.258-2.081 0.371 1.269 0.567-2.841 0.562
Education level 1.000  0.745-1.343 1.000 0.981 0.614-1.566 0.936
Maternal weight 0981 0.963-1.000 0.048 1.016 0.984-1.049 0.321
Maternal height 0912 0.912-0972 004 0914 0.824-1.014 0.09
Number of CS>2 0.027  0.012-0.060 <0.001 10.2 4.152-5.272 <0.001
Inter-pregnancy interval 1.016 0.905-1.141 0.790 1.183 0.946-1.479 0.141
Previous PP 3.937 1.424-10.886  0.008 5.069 1.180-1.768 0.029
Previous uterine surgery 0.494  0.287-0.852 0.011 2.843 1.156-6.989 0.023
Fetal sex 1.000  0.642-1.557 1.000 0.738 0.354-1.536 0.417
Previous CS 0.000  14.5-49.95 <0.001 3.923 1.247-12.337 0.019
BMI 0.969  0.922-1.019 0.225 0.985 0.922-1.053 0.661

Abbreviations: CS; caesarean section, BMI; body mass index, OR; odds ratio, CI, confident interval. P-value <0.05 was set significant.

Table [3]: Comparison of antepartum and intra-partum, fetal and maternal complications in both groups.

Variable Cases 157 Controls 157 P value
Antepartum bleeding

One attack 25/(15.9) - 0.001

Two attacks 72 (45.9) - 0.001

>3 60 (38.2) - 0.001
Ante partum blood transfused cases 74 (47.1) - 0.001
Cases with intra-partum blood loss > 1000 ml 134 (85.4) - 0.001
Postpartum blood loss (mean + SD) 1759.9+1.4 350.8+124.5 0.001
Cases needed intra-partum transfusion 116 (91.3) - 0.001
Cases needed postpartum transfusion 58 (36.9) - 0.001
Ante partum Hb% 9.6+1.1 11.1£0. 84 <0.001
Postpartum Hb% 10.4+0.6 11.1£0.9 0.285
Rate of caesarean delivery 138 (87.9) 103 (65.6) 0.001
Emergency hysterectomy 6 (3.8) - 0.003
Maternal admission to ICU 24 (15.3) - 0.001
Postpartum wound infection 7(4.5) 2(1.3) 0.174
Maternal death 3(1.9) - 0.038
Gestational age at admission 34.7+1.9 38.89+1.41 <0.001
Gestational age at delivery 37.1+0.9 38.94+1.37 <0.001
Fetal weight at delivery 2888.9+370.2 3055.414+391.83 <0.001
Prematurity 37(23.6) 3(1.9) <0.001
NICU 22 (14) 6 (3.8) 0.001
Neonatal death 7 (4.5) 1 (0.06) 0.001

Abbreviations: ICU; intensive care unit, NICU; neonatal intensive care unit. P-value <0.05 was set significant.
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