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Abstract

Objective: To retrospectively evaluate the causes, the management and neonatal outcome in pre-
gnancies complicated with late antepartum hemorrhage (APH), defined as vaginal bleeding during
the third trimester of pregnancy. Methods: We retrospectively identified all eligible patients at a
single institution from January 1990 to December 2012. A thorough research was made through
patients’ medical and obstetrical records. The various causes of late APH were compared to each
other regarding the parameters of the neonatal outcome. Multiple regression models were applied
for gestational age (GA) at birth, birth weight, Apgar score at first and fifth minute and selection of
modus of delivery. Results: 480 patients were included in the study, in a total of 7221 pregnancies.
The causes of APH were: cervical dilatation (n = 54, 11.3%), central placental abruption (n = 57,
11.9%), peripheral placental abruption (n = 59, 12.3%), placenta previa (n = 140, 29.2%), others
non-related to pregnancy (n = 42, 8.8%), uterine rupture (n = 2, 0.4%) and unknown etiology (n =
126, 26.3%). Overall, 253 neonates (52.7%) were born prematurely at gestational age below 37th
week. 37 pregnancies (7.7%) resulted in giving birth prior to 32 weeks of gestation. In multivaria-
ble analysis, the cause of hemorrhage was found to be an important independent predictive factor
for gestational age (GA) at birth, birth weight, Apgar scores at first and fifth minute and modus of
delivery. Preeclampsia, diabetes, thyroid disorder and smoking were associated with decrease of
GA at birth. Birth weight below 1500 gr and GA at birth was found to be significant independent
factors for Apgar score at first and fifth minute respectively. Modus of delivery did not significant-
ly alter Apgar score. Conclusions: Late APH required immediate evaluation of the general condi-
tion of the pregnant woman and the fetus. The cause of APH was important in the prognosis of the
neonatal outcome. As long as maternal and fetal status were ensured, expectant management, in-
stead of emergency CS, seemed to be more beneficial even for late preterm neonates.
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1. Introduction

Antepartum hemorrhage (APH) or late APH is defined as bleeding from the genital tract between 28 completed
weeks of pregnancy and the onset of labor [1]. As the placental bed is the commonest site of APH, placenta pre-
via and placental abruption are the leading causes. In a few cases, the etiology of bleeding is found locally in the
genital tract (cervicitis, trauma, vaginal varicosities, genital infections, ectropion, polyps, cervical cancer) whe-
reas in a substantial remainder, the bleeding has no obvious cause, probably still deriving from the placental bed
[1]. Cervical dilatation during normal labour is also commonly accompanied by an amount of blood [2].

Placental abruption is an important cause of perinatal mortality and morbidity, complicating 1% of pregnan-
cies [3] [4]. The diagnosis of abruption is clinical and refers to the premature separation of the placenta from the
uterine wall prior to delivery of the fetus [4] [5]. Risk factors that have been associated with placental abruption
include hypertension, substance abuse, smoking, intrauterine infection, recent trauma, prior abruption, multifetal
gestation, thrombophilias, advanced maternal age, preterm premature rupture of the membranes and hydramnios
[4] [5]. Placenta previa is the second leading cause of vaginal bleeding in the latter half of pregnancy, with an
estimated incidence of 0.4% [6]. The term previa is used when the placenta is inserted wholly or in part into the
lower segment of the uterus. According to clinical relevance, it is classified by ultrasound: if the placenta lies
over the internal cervical os, it is considered a major previa; if the leading edge of the placenta is in the lower
uterine segment but not covering the cervical os, minor or partial previa exists [7]. Advancing maternal age,
multiparity, previous Cesarean delivery and abortion, smoking, cocaine use and male fetuses have been asso-
ciated to increased risk for placenta previa [6]. With placenta previa of the perinatal risk, especially preterm de-
livery, is also high [8]. APH of unknown origin is common, may complicate up to 6% of pregnancies and con-
tributes to 50% of all APH, when ultrasound is used for the exclusion of placental causes [9]-[11]. Preterm deli-
very and other adverse pregnancy outcomes have been associated with APH of unknown origin [9] [11]-[13].

Unlike placental abruption, placenta previa or even APH of unknown origin, the incidence of vaginal bleeding
occurring for the first time during the third trimester of pregnancy is not well documented. According to a study,
15.3% of pregnancies are complicated by APH during the third trimester [14]. Although some studies evaluate
the obstetric outcome of first and second trimester antenatal bleeding, current literature on late APH consists of
reviews [2] [15] [16] or retrospective studies focusing on specific etiologies [5] [9] [10] [12] [17]-[26]. Studies
that include different causes of bleeding and examine the perinatal outcome are lacking [27]. Considering the
heterogeneous presentation of third trimester vaginal bleeding in every-day clinical practice, our study aims at a
retrospective overview and evaluation of the causes, the management and the perinatal outcome in pregnancies
complicated with late APH.

2. Methods

Using the data bank of our Department, we retrospectively identified all women who were treated for APH, re-
gardless of the cause, in a single institution from January 1990 to December 2012. The women included in the
study presented with vaginal bleeding for the first time after 27 completed weeks of gestation, and in such
amount that demanded admission to the hospital for further evaluation. Pregnant women with multiple pregnan-
cies, congenital anomalies or without spontaneous conception were excluded.

A thorough research was made through patients’ medical and obstetrical records. The data collected regard
the following: maternal age, parity, previous miscarriage, smoking habit, any pre-pregnancy medical history
with drug administration, presence of preeclampsia, thyroid disorder or diabetes, the discharge diagnosis on the
cause of bleeding, gestational age (GA) in weeks on admission for APH, GA in weeks at birth, modus of deli-
very, birth weight and Apgar scores at the first and fifth minute. The discharge diagnosis on the cause of bleed-
ing was based on obstetrical history, clinical presentation, physical examination with a sterile speculum, ultra-
sonographic evaluation and digital examination. Placental location was determined for all patients by ultrasono-
graphy. The diagnosis of suspected uterine rupture was confirmed during caesarean section (CS). When a diag-
nosis could not be established, the cases were classified as late APH of unknown etiology. All patients had also
undergone laboratory testing, including haematocrit, platelet count and coagulation studies. All pregnant women
had received at least one intramuscular dose of 12 mg betamethasone immediately after hospital admission, re-
peated after 24 hours if the pregnancy had not been terminated. A brief period of observation could usually dif-
ferentiate minor from serious causes of vaginal bleeding.

Following descriptive statistical analysis of the collected data, the various causes of late APH were compared
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to each other regarding the parameters of the neonatal outcome. All the comparisons were made using one-way
ANOVA, followed by post-hoc tests (with Bonferroni corrections). In a second part of the study an attempt was
made to define the critical factors that determine the neonatal outcome in pregnancies complicated with late va-
ginal bleeding. Multiple regression models were applied for each of the components of the neonatal outcome. As
a starting point all the available data were used (mentioned above). All statistical tests were two-sided and the
level of statistical significance was set to 0.05. Data analysis was performed using IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY.

3. Results

From January 1990 to December 2012, 480 pregnant women matching the inclusion criteria were treated for late
APH regardless of the cause in our institution, in a total of 7221 pregnancies. That corresponds to a rate of 66.4
in 1000 pregnancies. Patients’ characteristics and perinatal outcomes are listed in Table 1. Overall, 253 neonates
(52.7%) were born prematurely at gestational age below 37th week. Furthermore, 37 pregnancies (7.7%) re-
sulted in giving birth prior to 32 weeks of gestation. The causes of APH were: cervical dilatation (n = 54, 11.3%),
central placental abruption (n = 57, 11.9%), peripheral placental abruption (n =59, 12.3%), placenta previa (n =
140, 29.2%), others non related to pregnancy (n = 42, 8.8%), uterine rupture (n = 2, 0.4%) and unknown etiolo-
gy (n =126, 26.3%). Perinatal outcomes are presented separately for each cause of bleeding in Table 2.

APH due to peripheral placental abruption appeared later in pregnancy (32.9 weeks, 95% CI [32.2, 33.5]) than
hemorrhage due to central placental abruption (p-value = 0.037), placenta previa (p-value = 0.016) and unknown
reasons (p-value = 0.049). The GA at birth was greater in pregnancies with late vaginal bleeding caused by cer-
vical dilation (mean 37.3 weeks, 95% CI [36.9, 37.8]) than pregnancies complicated with central placental ab-
ruption (p-value = 0.00), peripheral placental abruption (p-value = 0.011), and placenta previa (p-value = 0.00).
The smallest GA at the time of delivery appeared with central placental abruption (mean 31.7 weeks, 95% CI
[31.0, 32.4]), reflecting a significant difference at 5% level with peripheral placental abruption (p-value = 0.00),
placenta previa (p-value = 0.00), uterine rupture (p-value = 0.028), causes non related to pregnancy (p-value =
0.00) and unknown etiology bleeding (p-value = 0.00). The last significant difference of the kind was noted be-
tween placenta previa and bleeding of unknown etiology (p-value = 0.00). Time interval from admission to de-
livery in weeks for the two cases of uterine rupture and for the cases of central placental abruption was always 0,
unfortunately a more accurate measurement was not available. This fact clinically reflects the urgent character
of every hemorrhage attributed to central placental abruption or uterine rupture and statistically results in signif-
icant differences at 5% level with every other cause of late APH. As expected, conservative management pre-
vails for bleeding attributed to cervical dilation, (mean time interval from admission to delivery 5.4 weeks, 95%
Cl [4.9, 5.8]). When compared with other causes of late APH the difference is significant with central placental
abruption and uterine rupture (previously commented upon), peripheral placental abruption (p-value = 0.00) and
placenta previa (p-value = 0.00). Also vaginal bleeding in late pregnancy that cannot be attributed to a specific
cause is managed more expectantly according to the data, with statistically important differences between un-
known etiology bleeding and peripheral placental abruption (p-value = 0.00) and placenta previa (p-value =
0.001). The Apgar scores’ difference between the various causes of late antepartum bleeding as reported in our
study is very small, probably without any clinical significance (an Apgar score less than 7 was not reported in
any of the cases). The best Apgar scores at first minute were reported with peripheral placental abruption and
placenta previa, resulting in statistically significant differences with central placental abruption (p-value = 0.00),
causes non-related to pregnancy (p-value = 0.00) and unknown etiology bleeding (p-value = 0.028). The worst
Apgar scores at fifth minute were reported with central placental abruption resulting in statistically significant
differences with peripheral placental abruption (p-value = 0.001), placenta previa (p-value = 0.00), causes non-
related to pregnancy (p-value = 0.00) and unknown etiology bleeding (p-value = 0.00). Infants with higher birth
weight followed pregnancies with late vaginal bleeding attributed to cervical dilatation. The difference in birth
weight with other causes of late antepartum bleeding was always significant (p-value = 0.00), with the exception
of uterine rupture. Unknown etiology bleeding presented with the second most favorable outcome in terms of
birth weight. The difference was significant with placenta previa (p-value = 0.00) and causes non related to
pregnancy (p-value = 0.037). The worst neonatal outcome in terms of birth weight came from pregnancies com-
plicated with central placental abruption, resulting in significant differences with every other cause of late APH
(p-value = 0.00), with the exception of uterine rupture.
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Table 1. Summary of characteristics, gestational age on admission, gestational age at birth,
birth weight, Apgar score at first and fifth minute and modus of delivery in 480 cases with
late APH, regardless of the cause. Percentages and number of cases (in parentheses) are pre-
sented.

Maternal age

16 - 35 years 76.7% (368)
>35 years 22.5% (108)
<16 years 0.8% 4

Parity

| 39.4% (189)
-1 54.1% (260)

v 6.5% (31)

Risk factors

Preeclampsia 22.1% (106)
Diabetes 6.5% (31)
Thyroid disorder 4.2% (20)
Previous medical history 2.9% (14)
Previous miscarriage 8.1% (39)
Smoker 27.5% (132)

Two risk factors 19.6% (94)
Without risk factors 9.1% (44)

Gestational age on admission (weeks)

<31 37.5% (180)
32-33 40.6% (195)
34-36 20.4% (98)

>36 1.5% 7)

Gestational age at birth (weeks)

<32 7.7% (37)

32-33 12.9% (62)
34-36 32.1% (154)
>37 47.3% (227)

Birth weight (gr)

>2500 35.6% 172)

1500 - 2500 62.7% (300)

1000 - 1500 1.5% 7
500 - 1000 0.2% (1)

Apgar score at first minute
7 0.4% 2)
8 12.9% (62)
9-10 86.7% (416)
Apgar score at fifth minute
8 1% (5)
9-10 99% (475)
Modus of delivery
Vaginal delivery 15.4% (74)
Assisted vaginal delivery 25.8% (124)
Caesarian section 58.8% (282)
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Table 2. Gestational age on admission, gestational age at birth, time from admission to delivery, birth weight and Apgar
scores at first and fifth minute according to the cause of the bleeding in 480 cases with late APH.* Percentages, number of
cases (in parentheses) mean values and 95% CI’s of the mean (in brackets) are displayed.

R Fr GA on admission GA at birth  Time to delivery Birth Apgar score  Apgar score
’ (weeks) (weeks) (weeks) weight (gr) (at1’) (at5’)
In total 100% 320 35.7 37 2367 8.87 9.73
(480) [31.8,32.1] [35.4, 35.9] [35, 4.0] [2327,2407] [8.84,8.91] [9.68,9.77]
Cervical dilation 11.3% 317 37.3 5.4 2754 8.85 9.64
(54) [31.3, 32.6] [36.9, 37.8] [4.9,5.8] [2648,2860] [8.75,8.94] [9.51,9.77]
C. placental abruption 11.9% 329 317 0 1855 8.68 9.42
P P (57) [31.0, 32.4] [31.0, 32.4] [1744,1967] [8.54,8.82]  [9.25,9.58]
P placental abruntion 12.3% 329 36.0 31 2379 9.03 9.76
P P (59) [32.2,33.5] [35.5, 36.5] [2.7,3.5] [2271,2487] [8.93,9.13] [9.64,9.88]
Placenta previa 29.2% 31.8 35.5 3.7 2282 8.99 9.77
P (140) [31.5,32.1] [35.2,35.9] [3.3,4.0] [2227,2338] [8.96,9.02] [9.70,9.84]
. 0.4%
Uterine rupture @ 36.5 36.5 0 2645 8.50 9.50
Non-preananc 8.8% 31.9 36.2 43 2317 8.66 9.90
pregnancy (42) [31.5, 32.3] [35.5, 36.8] [3.5,5.0] [2211,2424] [851,881] [9.81,9.99]
Unknown etiolo 26.3% 319 36.8 4.8 2532 8.84 9.79
9y 126) [31.6,32.1] [36.3,37.1] [4.3,5.2] [2459, 2604] [8.78,8.91]  [9.72, 9.86]

In order to define the prognostic factors for GA (in weeks) at birth, multiple linear regression analysis was
used (Table 3). When all available data are considered together, important prognostic factors for GA at birth
seem to be the cause of the bleeding, in particular cervical dilation (p-value = 0.007, g = 0.63, 95% CI [0.17,
1.09]), central placental abruption (p-value = 0.00, g = —5.06, 95% CI [-5.51, —4.60]), peripheral placental ab-
ruption (p-value = 0.00, g = —1.33, 95% CI [-1.78, —0.88]), placenta previa (p-value = 0.00, g = —1.14, 95% CI
[-1.49, —0.79]), and causes non related to pregnancy (p-value = 0.045, g = —0.51, 95% CI [-1.02, —0.01]), GA
on admission (p-value = 0.00, g = 0.50, 95% CI [0.44, 0.57]), presence of preeclampsia (p-value = 0.00, g =
—1.18, 95% CI [-1.69, —0.67]), diabetes (p-value = 0.00, g = —1.11, 95% CI [-1.69, —0.53]), thyroid disorder
(p-value = 0.00, g = —1.58, 95% CI [-2.31, —0.84]) and smoking habit (p-value = 0.00, g = —1.00, 95% ClI
[-1.47,-0.52]). If GA during which the bleeding first occurs is raised by a week, half a week is gained on aver-
age for GA at birth, with all the other factors fixed. Under the same premise, when preeclampsia, diabetes, thy-
roid disorder and smoking habit are present, GA at birth is decreased on average by 1.18, 1.11, 1.58, 1.0 weeks
respectively.

In order to define the prognostic factors for birth weight, multiple linear regression analysis was used (Table
3). When all available data are considered together, only GA at birth (p-value = 0.00, # = 145.81, 95% ClI
[135.45, 156.17]) and cause of the bleeding, in particular cervical dilation (p-value = 0.001, 5 = 127.83, 95% ClI
[52.01, 203.64]), placenta previa (p-value = 0.006, g = —81.80, 95% CI [-140.04, —23,55] and causes non re-
lated to pregnancy (p-value = 0.001, g = —139.22, 95% CI [-222.12, —56.32]) seem to be important prognostic
factors for birth weight. Interestingly enough, neither preeclampsia (p-value = 0.38), nor diabetes (p-value =
0.63) were found to be statistically significant independent predictive factors for infant birth weight in pregnan-
cies complicated with APH. With all the other factors fixed, prolongation of pregnancy for a week results on an
average increase of 145.81 gr in birth weight.

Multiple linear regression analysis was also applied in an attempt to determine the significant prognostic fac-
tors for Apgar scores at first and fifth minute (Table 3). For Apgar score at first minute significant independent
predictive factors seem to be birth weight below 1500gr (p-value = 0.005, g = —1.04, 95% CI [-1.77, —0.31]),
GA on admission (p-value = 0.00, # = 0.03, 95% CI [0.02, 0.05]) and cause of the bleeding, in particular peri-
pheral placental abruption (p-value = 0.01, 8 = 0.14, 95% CI [0.03, 0.25]), placenta previa (p-value = 0.002, g =
0.13, 95% CI [0.05, 0.22]) and causes non related to pregnancy (p-value = 0.003, # = —0.18, 95% CI [-0.31,
—0.06]). GA at delivery is an important independent predictive factor for Apgar score at fifth minute, especially
GA below 32 weeks (p-value = 0.00, g = —0.51, 95% CI [-0.71, —0.31]). For these former cases of preterm

*APH = antepartum hemorrhage, GA = gestational age, C. placental abruption = central placental abruption, P. placental abruption = peri-
pheral placental abruption, Non-pregnancy = non-pregnancy related causes, Fr. = frequency.
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Table 3. Prognostic factors for gestational age at birth, birth weight, Apgar scores at first and fifth minute and selection of

modus of delivery (CS) in pregnancies complicated with late APH. Multiple regression analysis.?

Gestational age (week) at birth
Factor Beta 95% CI p-value

Cervical dilation 0.63 [0.17,1.09] 0.007
C. placental abruption —5.06 [-5.51, —4.60] 0.00
P. placental abruption -1.33 [-1.78,-0.88] 0.00
Placenta previa -1.14 [-1.49,-0.79] 0.00
Non-pregnancy -0.51 [-1.02, -0.01] 0.045
GA on admission (weeks) 0.50 [0.44,0.57] 0.00
Preeclampsia -1.18 [-1.69, —0.67] 0.00
Diabetes -1.11 [-1.69, —0.53] 0.00
Thyroid disorder -1.58 [-2.31, -0.84] 0.00
Smoking -1.00 [-1.47,-0.52] 0.00
Birth weight

Factor Beta 95% CI p-value
Cervical dilation 127.83 [52.01, 203.64] 0.001
Placenta previa —81.80 [-140.04, —23,55] 0.006
Non-pregnancy 139,22 [-222.12, -56.32] 0.001
GA at birth (weeks) 145,81 [135.45, 156.17] 0.00

Apgar score at first minute

Factor Beta 95% CI p-value
P. placental abruption 0.14 [0.03, 0.25] 0.01
Placenta previa 0.13 [0.05, 0.22] 0.002
Non-pregnancy -0.18 [-0.31, -0.06] 0.003
Birth weight below 1500 gr. -1.04 [-1.77,-0.31] 0.005
GA on admission (weeks) 0.03 [0.02, 0.05] 0.00

Apgar score at fifth minute

Factor Beta 95% CI p-value
Non-pregnancy 0.31 [0.13, 0.49] 0.00
Unknown etiology 0.16 [0.02, 0.30] 0.02
GA below 32 weeks —-0.51 [-0.71, -0.31] 0.00
Apgar score at first minute 0.20 [0.09, 0.31] 0.00

Modus of delivery (CS)

Factor OR 95% ClI p-value
C. placental abruption 38.81 [12.96, 116.19] 0.00
P. placental abruption 6.79 [2.25, 20.52] 0.001
Placenta previa 2325.60 [254.49, 21252.00] 0.00
Unknown etiology 9.99 [3.40, 29.33] 0.00
GA at delivery (weeks) 091 [0.89, 0.94] 0.00
Diabetes 7.24 [2.19, 23.92] 0.001
Previous miscarriage 7.23 [2.04, 25.59] 0.002
Smoking 5.24 [2.79,9.83] 0.00

delivery, with all other factors unchanged, an average decrease of 0.51 in Apgar score at fifth minute is pre-
dicted. Other factors that are found to be significant for Apgar score at fifth minute, following late vaginal
bleeding in pregnancy, are Apgar score at first minute (p-value = 0.00, g = 0.20, 95% CI [0.09, 0.31]) and cause
of hemorrhage, in particular causes non related to pregnancy (p-value = 0.00, = 0.31, 95% CI [0.13, 0.49]) and

2APH = antepartum hemorrhage, GA = gestational age, C. placental abruption = central placental abruption, P. placental abruption = peri-
pheral placental abruption, Non-pregnancy = non pregnancy related causes.
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unknown (p-value = 0.02, g = 0.16, 95% CI [0.02, 0.30]). Finally, according to our data, modus of delivery does
not significantly alter Apgar score, not even at the first minute (p-value = 0.82).

Multiple logistic regression analysis was used to determine the factors that have a significant impact on the
selection of modus of delivery: vaginal, assisted or not, versus CS (Table 3). As expected, pregnancies compli-
cated with placenta previa (p-value = 0.00, OR = 2325.60, 95% CI [254.49, 21252.00]) and central placental
abruption (p-value = 0.00, OR = 38.81, 95% CI [12.96, 116.19]) are far more likely to result in CS compared to
pregnancies with late vaginal bleeding due to cervical dilation. Likewise, compared to the latter, pregnant
women presenting with peripheral placental abruption (p-value = 0.001, OR = 6.79, 95% CI [2.25, 20.52]) or
bleeding of unknown etiology (p-value = 0.00, OR = 9.99, 95% CI [3.40, 29.33]) are respectively 6.79 and 9.99
times on average more likely to have a CS. The other significant factors for the selection of modus of delivery
are presence of diabetes (p-value = 0.001, OR = 7.24, 95% CI [2.19, 23.92]), previous miscarriage (p-value =
0.002, OR = 7.23, 95% CI [2.04, 25.59]) and smoking habit (p-value = 0.00, OR = 5.24, 95% CI [2.79, 9.83]).
Diabetic pregnant women presenting with late APH are 7.2 times on average more likely to give birth by CS
compared to non-diabetic, assuming the other factors fixed. The case is the same for women who have had a
previous miscarriage compared to those who have not. GA at delivery (p-value = 0.00, OR = 0.91, 95% CI [0.89,
0.94]) is a significant prognostic factor, in the general sense that an increase of one week in GA at delivery has a
9.9% increase in odds of giving vaginal birth. Birth weight (p-value = 0.58), advanced maternal age (p-value =
0.53) and presence of preeclampsia (p-value = 0.078) were not found to be significant independent predictive
factors for modus of delivery in pregnancies complicated with late APH.

4. Discussion

Late APH remains an issue of great importance because it is relatively frequent with potential adverse outcomes
for the mother and the neonate. The high neonatal mortality and morbidity seen with APH is mostly due to its
strong association with preterm delivery [3] [8] [9]. However, a series of studies have demonstrated that APH is
an independent factor for adverse neonatal outcomes in very preterm, as well as late preterm neonates. Among
these groups APH has been independently associated with increased neonatal mortality and morbidity, particu-
larly severe respiratory disorders, increased admission rate to NICU and increased hospital stay [28]-[31]. Our
study intended to present an overview of the different causes of APH in the third trimester of pregnancy in rela-
tion to the perinatal outcome.

Overall, 253 neonates (52.7%) were born prematurely at gestational age below 37th week. Furthermore, 37
pregnancies (7.7%) resulted in giving birth prior to 32 weeks of gestation. Preeclampsia, diabetes, thyroid dis-
order and smoking were all associated with decrease of GA at birth in pregnancies complicated with APH. The
cause of hemorrhage was found to be an important independent predictive factor for GA at birth, birth weight,
Apgar scores at first and fifth minute and for the selection of modus of delivery. The Apgar scores’ significant
difference between the various causes of late APH as reported in our study is very small, probably without any
clinical significance. In multivariable analysis, Apgar score did not alter significantly in proportion to birth
weight, the significance only appeared for birth weight below 1500 gr, and in those cases Apgar score at first
minute is predicted to be on average 1.04 smaller (with all the other factors fixed). Moreover, our data do not
support a significant correlation between Apgar score at first minute and GA at birth in pregnancies complicated
with late APH. This might be due to lack of power in very preterm infants as we have had 12 cases (2.5%) with
GA at delivery smaller than 30 weeks. We might as well draw the conclusion that as long as infant birth weight
is over 1500 gr, an increase in gestational age at birth (with expectant management) does not significantly im-
prove Apgar score at first minute. However, GA at delivery is an important independent predictive factor for
Apgar score at fifth minute, especially GA below 32 weeks. In accordance with our results, in a recent study GA
at birth was associated with Apgar score at fifth minute for late preterm pregnancies with placenta previa [23].
Indeed, a number of recent studies would advocate the benefits of expectant management, even for late preterm
neonates [23] [28] [30] [31]. Nevertheless, after 32th week of gestation the neonatal prognosis is good [32]. CS
rate has been reported to be significantly higher with APH [11]. Our study did not recognize a pattern for the
management of preterm or low birth weight infants in terms of modus of delivery in pregnancies complicated
with late APH. Modus of delivery did not significantly alter Apgar score, not even at the first minute. Likewise,
in a number of studies for very low birthweight infants no neonatal benefit in mortality or morbidity that sup-
ports CS versus vaginal delivery has been found in the absence of obstetrical indications [33] [34].
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There are several limitations in this study. First, it is retrospective in design and this may have limited our
ability to identify all the cofounders. Second, it included only singleton pregnancies and after spontaneous con-
ception. Third, we do not report on the neonatal outcome after the fifth minute of life. Fourth, there is substantial
heterogeneity among cases of late APH. However, we present an original article that addresses APH in the third
trimester of pregnancy as it is actually encountered in every-day practice, with diverse causes, management and
outcomes. Late APH remains an issue of great importance due to its frequency and potential adverse outcomes
for the mother and the neonate. Though it is well studied, many questions remain still to be answered including
the optimal timing of delivery, the timing and use of corticosteroids and the benefits of tocolysis with bleeding
for women with late APH. These should ideally be addressed through prospective randomised studies.

5. Conclusion

APH in the third trimester of pregnancy requires immediate evaluation of the general condition of the pregnant
woman and the fetus so as to achieve the best treatment. The cause of the hemorrhage is important in the prog-
nosis of the neonatal outcome. As long as maternal and fetal status are ensured, expectant management, instead
of emergency CS, seems to be more beneficial even for late preterm neonates.
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