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Abstract: Background and Objectives: The purpose of this study was to describe and evaluate the
bleeding that occurs during the first weeks of gestation and its implications throughout pregnancy.
Secondarily, we assessed the associated complications in order to identify potential risk factors that
could be used to select women at higher risk of adverse outcomes that could benefit from an early
diagnosis and improved monitoring. Materials and Methods: We made a selection of all the women
who consulted in the Emergency Department of the Hospital QuirénSalud in Malaga on 2015 pre-
senting with first trimester metrorrhagia. We refer to first trimester metrorrhagia as that which oc-
curs until week 12+6. Once these pregnant women were identified, we studied several variables not
related to the gestation and some others associated with it and its natural course. Results: The aver-
age age of the patients assessed was 34.1. Associated gestational complications were metrorrhagia
in the second trimester (6.3%), threatened preterm labour (7.4%), preeclampsia (2.5%), gestational
diabetes (7.4%), late abortion (1.2%) and early postpartum hemorrhage (1.8%). We sought associa-
tions to assess possible risk factors, establishing an increased maternal age as an aggravating factor
for the development of complications. We also studied gestational complications finding a higher
prevalence of them in older women, such as prematurity (33.11 vs 34.48 years), gestational diabetes
(33.11 vs 36.06 years) and preeclampsia (33.25 vs 35 years). Conclusions: Maternal age is a risk factor
for first-trimester spontaneous miscarriage and for the development of complications of pregnancy.
It is crucial to perform a correct screening of different pathologies throughout the pregnancy to
anticipate potential complications.

Keywords: First trimester bleeding; Metrorrhagia of the first trimester; emergency room; gestational
complications.

1. Introduction

First-trimester metrorrhagia is a very frequent reason for consultation, affecting up
to 20-30% of pregnancies. Due to its high prevalence among the population, we have stud-
ied visits to the emergency room over a year and we have followed up these pregnancies
to assess whether a relation between first trimester vaginal bleeding and the development
of further complications throughout the pregnancy could be established. First trimester
metrorrhagia refers to bleeding that occurs before 20 weeks of gestation [1,2]. Any poten-
tial pregnancy-related complication can be extremely distressing for both the patient and
her family. For the gynecologist, it is important to be able to identify symptoms related to
certain complications that may arise during the first weeks of pregnancy, as well as their
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potential short and long-term complications, in order to reassure, advise and support the
couple at such a difficult time. [3,4].

Despite its high prevalence, first trimester bleeding should not be considered physi-
ological, and it is advisable to carry out an adequate differential diagnosis to rule out any
possible obstetric, gynecological or systemic underlying pathology.

The aim of the study was to review the cases of bleeding that occurs in the first weeks
of gestation and its implications throughout pregnancy. Secondarily, we studied the as-
sociated complications and tried to identify possible risk factors that could be used to se-
lect those women at higher risk of adverse outcomes that could benefit from early diag-
nosis and improved follow-up.

2. Materials and Methods

For this study, we selected women who consulted in the Emergency Department of
the Hospital QuironSalud in Malaga throughout the year 2015 for first trimester bleeding.
We refer to metrorrhagia in the first trimester as that which occurs during weeks one
through 12. Once the pregnant women were identified, we studied risk factors already
present before the pregnancy, and others intrinsic to the pregnancy and its natural course.

Among the characteristics of our pregnant women, we collected maternal age in
years in the first visit to the emergency room.

Once the gestation reaches weeks 7+6 and 13+6 of amenorrhea, the first trimester
analysis is performed, preferably between the 8th and 10th week. Within this analysis, the
value of PAPP-A and -hCG are used as biochemical markers to perform the combined
screening of aneuploidies. The values obtained are expressed in multiples of the median
(MoM).

Pregnancy-associated plasma protein A (PAPP-A), is secreted by the syncytiotroph-
oblast and its concentration increases during pregnancy. There are studies that have
shown the relationship between low values of PAPP-A and (3-hCG detected in the early
stages of pregnancy and several complications of pregnancy.

In the second trimester, the O'Sullivan test is performed, consisting of an oral over-
load with 50g of glucose, and subsequent measurement of blood glucose levels in venous
plasma 60 minutes after ingestion.

This determination is performed to every pregnant woman in the second trimester
regardless of whether or not they have any risk factors. However, it will only be per-
formed during the first trimester to those women with risk factors, such as maternal age
over 35, obesity (BMI>30), a history of gestational diabetes or carbohydrate intolerance,
first-degree relatives with diabetes, and history of fetal macrosomia. It is considered
pathological when values are 2140 mg/dl or >7.8 mmol/L. In these cases, a further diag-
nostic confirmation test is carried out using an oral glucose overload with 100gr of glu-
cose.

In our study we have only used the value in mg/dl obtained on the analysis of the
second trimester. Even if performed in some cases, we did not take into a count results
obtained from the analysis of the first trimester.

Gestational diabetes (GD) is defined as the form of diabetes that is first detected dur-
ing pregnancy regardless of the need for insulin treatment, the degree of metabolic disor-
der involved or its persistence after the end of pregnancy. For its diagnosis, the O'Sullivan
test is used (pathological when >140 mg/dl) and a further confirmation test with an oral
glucose overload of 100g. The oral glucose tolerance test (OGTT) reference values are 2105
- 2190 - 2165 - 2145 (fasting, 1-h, 2-h and 3-h post glucose intake, respectively). For diag-
nostic confirmation, two of four abnormal values are required. We included in our study
patients diagnosed of gestational diabetes during pregnancy using these criteria.
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During pregnancy, hypertensive disorder is diagnosed by elevated blood pressure
(BP) (systolic 2 140 and/or diastolic 2 90 mm Hg), in two or more measurements separated
by 6 hours. We define proteinuria as the presence of 2300 mg of protein in a 24-hour urine
sample. Preeclampsia is defined as hypertension that appears after 20 weeks of gestation
accompanied by proteinuria.

3. Results

3.1. Population

The total number of visits to the emergency room was 9451, 1161 of which were con-
sultations about first-trimester bleeding. Out final sample of study consisted of 696 pa-
tients. The average age of the patients studied was 34.1, the median was 34, and it ranged
from 18 to 50 years of age.

3.2. Preeclampsia

The calculation of the combined screening of the first trimester is based on several
parameters: weeks of gestation according to the first day of the last menstrual period
(LMP), crown-rump length (CRL), maternal age, nuchal translucency measured by ultra-
sound, and biochemical parameters such as PAPP-A and $-hCG expressed in multiples of
the median (MoM). In our study we have recorded the value of PAPP-A in MoM.

The mean value of the PAPP-A was 1.0717, with a standard deviation (SD) of £ 0.71.
The lowest value was 0.21 and the highest was 5.89.

As previously stated, we define preeclampsia as hypertension that appears after 20
weeks of gestation accompanied by proteinuria. In our group of study, we recorded data
from 243 pregnant women, 6 of whom were diagnosed with preeclampsia, corresponding
to 2.5% of them (Figure 1).
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Figure 1. Distribution of cases of preeclampsia.

We were able to establish a statistically significant relationship between blood levels
of PAPP-A and the development of preeclampsia (p<0.005). 75% of women with
preeclampsia presented with low PAPP-A levels during the first trimester analysis (Table
1).
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Among all the women with low PAPP-A levels, only 11.1% had developed

preeclampsia.

In summary, low PAPP-A levels are not associated with an increased risk of
preeclampsia, but preeclampsia associates low blood PAPP-A levels.

Low PAPP-A Yes Count
% with low PAPP-A levels

No Count
% with low PAPP-A levels

Total Count
% with low PAPP-A levels

Preeclampsia
No Yes
24 3
88,9% 11,1%
106 1
99,1% 0,9%
130 4
97,0% 3,0%

Table 1. Relationship between preeclampsia and low PAPP-A levels.

3.3. Prematurity

Total

27
100,0%

107
100,0%

134
100,0%

The gestational age of delivery was recorded in all pregnancies. We considered all
pregnancies over 12+6 weeks, so this analysis may also include those that resulted in late

abortions.

Gestational age at delivery ranged from 17 weeks, which corresponded to a late abor-
tion, to 42 weeks, being 38.69 weeks with a SD of + 3.4 weeks the mean gestational age at

delivery(Figure 2).
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Figure 2. Average distribution according to the weeks of termination of pregnancy
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The number of women who delivered before week 37 was 21, which corresponds to
9.2% of the total (Figure 3).
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Figure 3. Distribution according to the weeks of termination of pregnancy

3.4. Gestational Diabetes

To screen for gestational diabetes, an oral glucose tolerance test using 50g of glucose
is performed in the second trimester, known as the O'Sullivan test. In those women with
risk factors or history of gestational diabetes in previous pregnancies, this determination
is done during the first trimester. In our study, we collected the results obtained in the
second trimester, and considered the result pathological when glucose levels were 2140
mg/dl

We collected data from 259 pregnant women. The mean glucose value obtained from
the O’Sullivan test was 125.67 £29.51 mg/dl. The lowest and highest recorded values were
51 and 221 mg/dl, respectively (Figure 4).
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Figure 4. Distribution of O'Sullivan levels.

We only took into account cases of gestational diabetes diagnosed during pregnancy;
cases of diabetes diagnosed before were not included in the study. Among the women
included in the study, 18 developed gestational diabetes, which corresponds to 7.4% of
the total (Figure 5).
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Figure 5. Distribution of cases of gestational diabetes

We have expanded the study by selecting the patients based on maternal age to as-
sess whether maternal ages relates to certain obstetric complications.

3.5. Threatened preterm labor

We reviewed the cases of threatened preterm labor. We did not find a statistically
significant relationship between maternal age threatened preterm labor (33.40 + 4.462 vs
33.41 £ 5.335 years) (Figure 6).
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Figure 6. Bloxpot distribution of threatened preterm labor cases in relation to maternal age

3.6. Maternal age

Regarding prematurity, we assessed maternal age in relation to having a preterm
delivery. The mean maternal age of women who delivered before week 37 was 34.48 years,
while it was 33.11 years for those who delivered at term. We found no statistically signif-
icant difference between both groups (p<0.187) (Figure 7).
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Figure 7. Bloxpot distribution of cases of prematurity in relation to maternal age

If we analyze the results of the O’Sullivan test (using >140 mg/dl as the cut-off value)
in relation to maternal age, we conclude that the mean maternal age for those women with
test results within the normal range was 33.04; whilst the mean maternal age among
women with pathological test results was 34.12 years. Therefore, the result seems to be
influenced by maternal age, with higher prevalence of pathological test results with in-
creased maternal age. However, statistical significance was not found (p<0.069)
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Figure 8. Bloxpot distribution of pathological O'Sullivan cases in relation to maternal age

Comparing the mean maternal age in women who developed gestational diabetes
with respect to those who did not, we found a statistically significant difference, with
p<0.007. The mean maternal age of those who presented with GD was 36.06 years, com-
pared to a mean age of 33.11 years of those who did not suffer from GD. Therefore, the
prevalence of GD increased with maternal age (Figure 9).
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Figure 9. Bloxpot distribution of cases of gestational diabetes in relation to maternal age

We did not find a statistically significant difference between the mean maternal age
of women who developed preeclampsia, and women who did not (35 and 33.25 years of
age, respectively) with a value of p<0.350 (Figure 10).
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Figure 10. Bloxpot distribution of cases of preeclampsia in relation to maternal age

4. Discussion

4.1. Preeclampsia

The rate of preeclampsia in our patients was 2.5%. A lower value than that estimated
globally, approximately between 5 and 10%. According to the WHO, this rate is seven
times higher in developing countries and in areas of greater prevalence of cardiovascular
disease [5-7].

In our study we did not find an increase in cases of preeclampsia. However, we ob-
served that 75% of patients with preeclampsia presented low blood levels of PAPP-A in
the laboratory tests performed on the first trimester.

We have found studies showing similar results, in which they also observed a greater
risk of preeclampsia, preterm labor and low birth weight, in pregnant women with low
levels of PAPP-A [8-10].

As previously stated, low levels of PAPP-A do not relate to an increased risk of
preeclampsia, but preeclampsia is related to having low blood PAPP-A levels.

In our sample, we have used a value of 0.6 MoM as a cuff-off for PAPPA-A, with
values lower than 0.6 being considered low. Other authors have used values of 0.4 and 0.2
MoM as the cuff-off, observing more striking statistically significant differences in terms
of adverse outcomes in these two groups. The most severe cases, associated with intrau-
terine fetal death or placental abruption, presented for the most part values of PAPPA-A
below 0.2 MoM [11].

For the above-mentioned reasons, the measurement of serum PAPP-A during the
first trimester analysis may be useful to predict future adverse outcomes in pregnancy
[12].

4.2. Prematurity

Regarding pre-term delivery, understood as that which takes place before the end of
week 37 of gestation, we found a rate of 9.2% preterm births among our patients.

According to data from the National Institute of Statistics, the prematurity rate rep-
resents 6.5-9% of all births, and may increase to and reach 12.5% in reference centers. We
compared the prematurity rate obtained in our study with that published by other work
groups and found similar results, with a rate of pre-term birth around 10.24% [13,14].

We have studied maternal age as a risk factor for prematurity; finding no statistically
significant differences in the rate of prematurity with increasing maternal age.

We analyzed the data published by other authors on this matter and found disparate
results. There are publications with similar results to ours, in which they did not find an
increase in prematurity [15]. However, other authors have documented an increase in
prematurity among pregnant women of advanced aged. This increase could be influenced
by the greater degree of associated maternal pathology, which in turn could result in a
premature delivery [16].

A recent study shows the same conclusions; it assessed the association between ma-
ternal age and prematurity and found no increase in maternal age among pregnancies
that terminated spontaneously, while they demonstrated a rise in prematurity with in-
creased maternal age among pregnancies that required a planned delivery due to associ-
ated medical complications. Therefore, there was a correlation between increased mater-
nal age and prematurity but as a result of maternal medical conditions that required
planned delivery.

4.3. Threatened preterm labor
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Regarding threatened preterm labor, as we have previously stated, the data we ob-
tained was in line with that previously published in other studies. Sorting the patients
based on maternal age, we did not observe a statistically significant increase in the cases
of threatened preterm labor with increasing maternal age. However, other studies have
found greater risk of threatened preterm labor, which translated into an increase in hos-
pitalizations rates and the need for specific tocolytic treatment [15].

4.4. Gestational Diabetes

The rate of gestational diabetes in our sample (7.4%) is similar to that previously re-
ported by other studies. The latest studies show rates ranging from 7 to 14%, with a sig-
nificant increase in recent years [17.] However, other studies suggest rates somewhat
higher than ours, for instance, it is estimated that 15% of pregnancies are affected by DG
in Australia [18].

In line with the rest of our study, we classified women according to age, in order to
assess whether there is an association between increases in maternal age and the develop-
ment of GD. In this case, we found that there is also a correlation between maternal age
and GD, with increasing maternal age being a risk factor for GD.

Likewise, many authors have previously studied the relationship between increased
maternal age and poor perinatal outcomes. Montori et al [19], found in their analysis a
statistically significant increase in the prevalence of GD, hypertensive disorders, induction
of labor and cesarean sections in women older than 35 years [20].

As it has been well-established, advanced maternal age increases the risk of several
gestation-related complications. Consequently, we should make emphasis on the need to
perform GD screening tests and keep strict control of BP levels in all pregnant women,
especially among the older ones.

5. Strengths and limitations

Our study had several strengths. First, the sample of our study was constituted by all
the patients that visited the emergency department of our hospital throughout a year, and
their reasons for consultation were analyzed. Week 12+6 was established as the time limit
for vaginal bleeding to be considered as first-trimester metrorrhagia, which allows us to
establish clear inclusion and exclusion criteria.

Second, we have an acceptable sample size with a total of 696 pregnant women.
Third, we carried out of a comprehensive assessment of each patient, reviewing previous
medical and obstetric-gynecological history (abortions, uterine surgeries), current gesta-
tional data (first trimester screening and analytical values, cervical length, history of ob-
stetric complications) and data regarding the delivery and the newborn (weeks of gesta-
tion, mode of delivery, newborn weight, Apgar test value, birth weight, etc.).

However, this study also has some limitations. As a first limitation, this is a retro-
spective study, therefore the data we used was limited to the information included in the
digitized clinical history. Secondly, our study is solely based on visits to the emergency
department of Hospital QuironSalud Malaga, and therefore the follow-up of the gestation
and the subsequent analysis of obstetric history was performed on this same center. In
consequence, data regarding patients with prenatal care at different centers was missing.
We have been able to retrieve some of the data lost by external monitoring from the col-
lection of medical histories from the Andalusian Health System.

Another limitation was the absence of a control group with which to compare the
results and assess the rate of complications among women who did not present with vag-
inal bleeding during the first trimester. Due to the high prevalence of first-trimester bleed-
ing, and its potential implications for the pregnancy, it would be interesting to further
continue the study and perform it prospectively, allowing for the establishment and con-
trol of potential risk factors that may lead to poor gestational outcomes.
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6. Conclusions

In views of the results obtained in our study, which are in line with those previously
observed by others, we can establish a positive correlation between advanced maternal
age and the increased prevalence of various comorbidities and associated complications
among pregnancies in which first-trimester bleeding was reported.
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