
Introduction
D-dimer is a minor protein product, which is found in 
circulation in negligible amounts because of endogenous 
fibrinolysis (1,2). The normal or negative (decreased level) 
D-dimer result could exclude the serious intravascular 
thrombotic conditions, while the positive result (increased 
level) can be an indicator for the presence of an acute 
disorder related to abnormal clot formation such as 
venous thromboembolism (VTE). However, the site and/
or cause of the abnormal blood clot cannot be recognized 
by this test (3).

High D-dimer plasma level was reported during normal 
pregnancy and was described with proportional increase 
with gestational age as a result of enhancing maternal 
coagulation and increase the production of intrinsic and 
extrinsic coagulation factors (4,5). During pregnancy, 
females with elevated concentrations of D-dimer are 
required to have further testing to exclude suspected 
VTE (6). A very recent study by Goodacre et al in 2018 
demonstrated that D-dimer test must not be used for 
clinical examination of pulmonary embolism (PE) in 
pregnancy (7). However, another recent study by Choi et al 
in 2018 showed that the normal D-dimer results could be 
useful in excluding PE during pregnancy and postpartum 

patients. They showed that D-dimer level was above 0.5 
mg/L (i.e. normal level) in all patients with PE (8).

In 2004, it has been found that D-dimers level 
significantly increases at 16 weeks of gestation (9). 
Another study was performed on healthy pregnant 
women and showed an increase in D-dimer level with 
each trimester (10). Moreover, D-dimer level was found 
to be significantly high among pregnant women with 
complicated disorders such as diabetes, preeclampsia, and 
abruption placentae (11,12). A study by Manolov et al 
reported that during the third trimester of pregnancy, the 
preeclampsia development is correlated with the increased 
value of D-dimer compared with regular pregnancy (12). 
A significant increase in the level of D-dimer was also 
seen during the pregnancy complicated with diabetes 
compared to uncomplicated third trimester pregnancies 
(11).

The current study was keen to estimate the plasma level 
of D-dimer in both normal and complicated pregnancies 
in Saudi pregnant women who attended the gynecology 
clinic in the medical center in Makkah region. This study 
was the first to be performed among Saudi females in the 
Western region of the Kingdom.
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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Materials and Methods
Study Population
Ten healthy females who were non-pregnant, 24 females 
with normal pregnancy as well as 33 females with 
complicated pregnancy were involved in this study. 
Participants aged 19 to 50 years. Women with a risk of 
increased D-dimer level due to personal or family history 
of bleeding or thrombosis were excluded from this study.

Samples
Blue-top tube (Sodium citrate anticoagulant) was used 
to collect blood by a qualified lab specialist. Citrated 
plasma was obtained after one centrifugation at 1500 X 
g for 15 minutes. The concentration of plasma D-dimer 
was measured using a Manual D-Dimer kit (Helena 
Biosciences Europe, UK) which is a semi-quantitative 
latex agglutination assay. Testing was completed within 2 
hours of the blood draw in the medical center laboratory.

Qualitative D-dimer
Twenty microliters of patient plasma for positive and 
negative control were placed in the circle of the test 
card, an equal amount of the manual D-Dimer latex was 
added and mixed in each circle. The agglutination was 
read following 180 to 200 seconds and the results were 
compared to the controls. A positive result was recorded 
when agglutinated latex appeared, while non-agglutinated 
latex indicated a negative result.

Quantitative D-dimer Concentration
In case of positive result, serially diluted sample was 
prepared (1:2, 1:4 and 1:8). The concentration of the 
D-dimer can be determined from the reference values 
(Table 1).

Statistical Analysis
The data were manually entered into Microsoft Office 
Excel and were analyzed by Statistical Package of Social 
Sciences (SPSS), version 16.0.

Results
First, this study focused on evaluating and confirming that 
the D-dimer levels would increase in normal pregnancy 
than in non-pregnancy state. The results showed that 
there was an elevation in the D-dimer values in the 
healthily pregnant women in all the blood samples tested 
for this study group (Figure 1A). However, the D-dimer 
concentrations also dramatically increased compared to 

the normal non-pregnant females included in the current 
research (P < 0.05) (Figure 1A). About 54% of the healthy 
pregnant women had high levels of D-dimer compared to 
only 20% of healthy non-pregnant women. 

Regarding the blood samples taken from the women 
with complicated pregnancies, the results showed that the 
levels of D-dimer had no significant differences among the 
pregnant women with diabetes mellitus (DM). The results 
showed that about 45% of the women with DM had high 
D-dimer levels and about 54% had normal D-dimer levels. 
Interestingly, the level of D-dimer substantially increased 
in pregnant females with gestational hypertension (GH) 
(P < 0.05) (Figure 1B). The results showed that about of 
92% of the blood samples taken from the pregnant women 
with GH had high D-dimer levels compared to only 8% 
who had regular D-dimer values (below 250 ng/mL, based 
on the reference range kit used in the D-dimer test) (Figure 
1B). However, by investigating the D-dimer levels of the 
blood samples of pregnancies with various complications 
(such as having allergies, a cough, a bypass operation, joint 
pain, anaemia and the common cold), we found that there 

Table 1. D-dimer Levels of Different Dilutions According to D-dimer 
Assay Kit

Dilution Value (ng/mL)

1:2 250-500
1:4 1000-2000
1:8 >2000

Figure 1. Evaluating of D-dimer Concentrations Among Healthy 
Pregnant Females and Pregnant Women with Common 
Complications. (A) Increased D-dimer levels in pregnant compared 
to non-pregnant. (B) The level of D-dimer in GD, hypertension and 
various complications (i.e. allergies, a cough, a bypass operation, joint 
pain, anaemia and the common cold) showed a considerable increase 
with the presence of Hypertension. (C) Elevated D-dimer levels and 
multiple pregnancies:  90% of women who had multiple pregnancies 
had very high (above normal) levels of D-dimer and only 10% had 
normal D-dimer levels (P < 0.05). 
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were insignificant differences among D-dimer levels. The 
results showed about 50% of all the samples were positive 
and had high D-dimer levels (Figure 1B). 

However, by comparing D-dimer levels in pregnant with 
GH to those who had either DM or any of the other acute 
illnesses listed above, the results also revealed a dramatic 
rise in values of D-dimer in the pregnant women with GH 
(Figure 1B).

The levels of D-dimer were also tested in blood samples 
from females who had multiple pregnancies. The results 
showed that 90% of these women had very high (above 
normal) D-dimer concentrations, and only 10% had 
normal D-dimer levels (P < 0.05) (Figure 1C). 

The levels of D-dimer in pregnant females with DM 
were also investigated according to their age. Accordingly, 
the blood samples were separated into categories by age 
(20-29 years old, 30-39 years old and 40-49 years old) 
to see if the age of the pregnant women would affect the 
levels of D-dimer. The results showed that the values of 
D-dimer elevated with age in the pregnant women. For 
the pregnant women aged 40 and above with DM, 100% of 
them had high D-dimer levels, compared to 44% and 43% 
of the pregnant women aged between 20 and 30 years old. 
Nevertheless, there were insignificant differences in the 
levels of D-dimer among the above-mentioned women 
between 20 and 30 years of age (Figure 2A).

In pregnant women with GH, the results presented that 
the age of these women also affected the levels of D-dimer 
in their bodies. The results showed that 100% of the 
blood samples from these women had elevated D-dimer 
concentrations, with the concentrations increasing with 
their age. Women between the ages of 30 and 39 and 40 
and 49 had higher D-dimer levels compared to women 
between the ages of 20 and 29 (Figure 2B). 

This study also recorded concentrations of D-dimer 
in women who had multiple pregnancies, while still 
recording the impact of age on concentrations of D-dimer. 
The results showed that 100% of the blood samples taken 
from the women between the ages of 30 and 39 and 
between 40 and 49 had higher levels of D-dimer, compared 
to only 50% of the women who had experienced multiple 
pregnancies aged between 20 and 29 (Figure 2C).

An investigation of the D-dimer concentration for each 
trimester of pregnancy showed that about 75% of the 
women were placed within the regular value of D-dimer 
concentrations in the first trimester (i.e. below 250 ng/
mL), according to the D-dimer agglutination kit used in 
this study. In the second trimester of pregnancy, the results 
showed that 66% of these women had 1000 to 2000 ng/mL 
D-dimer concentrations and 33% had normal D-dimer 
range. The ranges fluctuated between below 250 ng/
mL and 2000 ng/mL in the third trimester of pregnancy 
(Figure 3A).

Remarkably, by studying the gestational stages of 
pregnant women with hypertension, the results showed 
that 50% of these women had D-dimer concentrations of 

Figure 2. The Effect of the Age of Pregnant Women With Common 
Complications on Significant Increases in D-dimer Levels. (A) An 
analysis of D-dimer in pregnancy with GD showed that 100% of the 
pregnant women aged 40 and above with DM had high levels of 
D-dimer, compared to 44% and 43% of the pregnant women aged 
between 20 and 30 years old. (B) D-dimer was extensively elevated in 
the pregnancy with GH: women between the ages of 30 and 39 and 40 
and 49 had higher levels of D-dimer (i.e. 100%) compared to women 
between the ages of 20 and 29 (i.e. 50%). (C) The effect of multiple 
pregnancies on D-dimer concentrations: the results showed that 100% 
of the blood samples taken from the women between the ages of 30 
and 39 and between 40 and 49 had higher levels of D-dimer, compared 
to only 50% of the women who had experienced multiple pregnancies 
aged between 20 and 29.  
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less than 250 ng/mL and 50% had D-dimer concentrations 
of more than 2000 ng/mL in the first trimester of 
pregnancy. The percentages of these women in the second 
trimester were distributed between very high D-dimer 
concentrations, ranged between 1000 ng/mL and 2000 ng/
mL, and D-dimer concentrations of above 2000 ng/mL. 
Upon reaching the third trimester, all the women with GH 
had D-dimer levels above 2000 ng/mL (Figure 3B). In the 
third trimester, the concentrations of D-dimer increased 
considerably, compared to the first and second trimester 
of the pregnancy (P < 0.05). 

The number of pregnancies each woman had was 
also studied for D-dimer concentrations by pregnancy 
trimester. The results showed that the concentrations 
of D-dimer in the second trimester varied between less 
than 250 ng/mL and above 2000 ng/mL. However, about 
66.6% of the women had concentration above 2,000 ng/
mL in the third trimester, compared to the 33.3% of the 
women who had D-dimer concentration between 1000 
ng/mL and 2000 ng/mL. The concentrations of D-dimer 
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increased notably in the third trimester, compared to the 
second trimester of the pregnancy (P < 0.05) (Figure 3C). 

Discussion
D-dimer is an outcome of the plasmatic breakdown 
of cross-linked fibrin, and it is commonly utilized as 
an index for the elimination VTE (13). Numerous 
studies have examined the elevation of D-dimer during 
pregnancy (14,15) and illustrated that the amounts of 
D-dimer amplified during gestation compared to non-
gestation state. Moreover, increased plasmatic D-dimer 
levels were seen in the third trimester of the normal 
pregnancy (15). However, the reason behind the elevated 
D-dimer amounts during pregnancy could be due to 
the incessant coagulation and fibrinolysis increases 
the production of intrinsic and extrinsic coagulation 
factors during the normal placental development (4,5). 
This leads to physiologically increased concentration of 
D-dimer in maternal blood during the gestational period 
until delivery. This is not necessarily associated with any 
thromboembolic complications (16-18). Therefore, the 
current research is keen to investigate the amount of 
increased D-dimer levels throughout normal pregnancies, 
and, most importantly, in pregnancies with common 
complications, such as DM and hypertension among 
Saudi female. This study also focused on presenting and 
linking any possible factors that could also play a role in 
increasing concentrations of D-dimer besides the age of 
the pregnant woman and the period of gestation.

In this study, by comparing D-dimer levels in normal 
pregnant females to normal non-pregnant females, we 
found that the D-dimer concentrations were considerably 
greater among the healthy pregnant women than the 
healthy non-pregnant women (P < 0.05). The results 
showed about 54.5% of the healthy pregnant and 20% of 
healthy non-pregnant women enrolled had high levels of 
D-dimer. This finding validated the previously studied 
evolutions of D-dimer values during pregnancy by 
Edelstam et al and Choi and Pai (14,15).

Despite there being no previous studies about the 
connection between the increased levels of D-dimer 
during healthy pregnancies and pregnancies with 
gestational diabetes (GD), our study spotted in this 
research area in order to find out if there is any association 
between D-dimer and pregnancy with GD. However, even 
with over eleven blood samples of pregnant women with 
GD included in this study, we found that about 45% of 
the women with DM had high D-dimer concentrations, 
and about 54% had normal D-dimer concentrations. 
Nevertheless, these were not statistically significant 
differences (P > 0.05). More samples should be included to 
see if there are any more differences in the concentrations 
of D-dimer among pregnant females with DM. However, 
the current study suggests that GD could be considered 
as a factor in alterations in the concentrations of D-dimer 
during pregnancy.

Figure 3. The Correlation of D-dimer Levels with Gestational 
Diabetes, Hypertension, Multiple Pregnancies and Gestational 
Age. (A) An analysis of the D-dimer concentration in pregnancy with 
GD showed that about 75% of the women had slandered D-dimer 
values in the first trimester (i.e. below 250 ng/mL). Moreover, the results 
showed that 66% of these women had 1000 to 2000 ng/mL D-dimer 
concentrations and 33% had a normal range (i.e. below 250 ng/mL) 
in the second trimester of pregnancy. The ranges fluctuated between 
below 250 ng/mL and 2000 ng/mL in the third trimester of pregnancy. (B) 
An extensive elevation was observed in the concentrations of D-dimer as 
the gestational age increased in the pregnant women with hypertension. 
The results exhibited that during the first trimester of pregnancy, about 
50% of these women had D-dimer concentrations below 250 ng/mL 
and 50% had D-dimer concentrations of more than 2000 ng/mL. For 
the second trimester, the percentages of these women were distributed 
between very high D-dimer concentrations, ranging between 1000 ng/
mL and 2000 ng/mL, and D-dimer levels of over 2000. Upon reaching 
the third trimester, all the women with GH had D-dimer levels over 
2000 ng/mL. (C) Increased D-dimer concentrations as gestational age 
progresses could be associated with multiple pregnancies. The results 
showed that during the second trimester, D-dimer levels varied between 
less than 250 ng/mL and above 2000 ng/mL. However, in the third 
trimester, about 66.6% of the women had D-dimer levels above 2000 
ng/mL compared to the 33.3% of the females who had D-dimer levels 
between 1000 ng/mL and 2000 ng/mL.
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Interestingly, an analysis of D-dimer values in 
pregnancy with GH showed a dramatic rise in D-dimer 
amounts. The results showed that about 92% of the 
blood samples from these females had high D-dimer 
levels, compared to only 8% of the females who had 
standard D-dimer levels (below 250 ng/mL, based on the 
reference range for kit used for the D-dimer test). Our 
results agreed with the recent study by Kim et al in 2017, 
which investigated the clinical importance of D-dimer 
amounts in GH patients according to the severity of the 
disease. They stated that 80% of patients with GH who 
enrolled in their study had substantial elevations in the 
concentration of D-dimer (19). They also uncovered 
that the average of D-dimer concentration was notably 
greater in patients with severe GH than in those with non-
severe GH (19). Nevertheless, due to the variances in the 
averages of D-dimer concentrations among females with 
severe GH and non-severe GH, D-dimer cannot be used 
as an indicator or screening tool for identifying severe 
GH. Moreover, as the severity of GH increased with each 
gestational stage, the substantial increase in D-dimer in 
these women was also noted (19). However, they failed to 
investigate the D-dimer concentrations during pregnancy 
in relation to the gestational period for comparison. 
Collectively, the current research confirmed that GH is 
a possible cause in increased D-dimer levels, along with 
each stage of pregnancy. Therefore, more precautions 
should be implemented for pregnancies with GH, such 
as controlling high blood pressure in order to prevent 
damage to the mothers’ kidneys and prevent the increased 
risk of preeclampsia or low birth weight. Moreover, the 
current study suggested that D-dimer could be helpful in 
early diagnoses and follow-ups for coagulopathy in cases 
of pregnancy-induced hypertension. 

Another important factor taken into consideration in 
this study was gravidity (the number of times a woman 
had been pregnant), specifically in the Saudi Arabian 
population. Additionally, it has been published that parity 
or gravidity may be correlated with an enhanced probability 
of cardiovascular disorders. This may be produced due to 
childbearing history that could increase the levels of blood 
glucose and lipid (20). A study by Ness et al showed that 
having 6 or more pregnancies was correlated with the 
increase of cardiovascular disorder using 2 prospective 
American studies (20). Therefore, multiple pregnancies 
were one of the factors that we thought were related to 
increased D-dimer levels. Our study determined that 
90% of women who had multiple pregnancies had higher 
D-dimer levels, compared to only 10% of women who had 
multiple pregnancies that had normal levels of D-dimer. 
This data concluded that the presence of elevated D-dimer 
amounts could also be associated with the number of 
pregnancies. Gravidity might be considered as an essential 
risk factor associated with new pregnancies. Further 
recommendations before planning new pregnancies 
would help to reduce the concentration of D-dimer in 

these women, thereby creating a healthy pregnancy. 
The age of pregnant women can also pose a challenge 

for healthy pregnancies. It is well known that older women 
who become pregnant are more likely to have common 
complications during their pregnancy, such as diabetes 
and high blood pressure. The inability to control these 
conditions makes these kinds of pregnancies even more 
complicated, which can contribute to miscarriages, 
poor fetal growth, and birth defects (21,22). It has been 
established that the prevalence of VTD is increased with 
age, along with other major risk factors, for example, 
immobility, pregnancy, surgery, trauma, hormone use, 
obesity, and cancer. A four-month study by Alnomasy 
et al in 2012 that evaluated the levels of D-dimer among 
mature patients in the Al-Quwayyah Government 
hospital in Saudi Arabia found that the age of the patients 
played an essential part in increased D-dimer levels 
(23). In addition, a study by Tita-Nwa et al in 2010 also 
showed that the D-dimer concentrations rise with age 
(24). All the above-mentioned studies linked the age of 
patients with elevated levels of D-dimer, however, our 
study focused on assessing the impact of age on D-dimer 
concentrations among healthy pregnancies, pregnancies 
with common complications, and other factors for the 
first time, particularly among pregnant Saudi Arabian 
women. Accordingly, we hypothesize that D-dimer levels 
could also increase with age in pregnant women.

In this study, we considered the pregnant women’s age 
along with the various complications associated with their 
pregnancies. For GD complications, although there were 
insignificant differences between normal pregnancy and 
complicated pregnancy with GD, the results showed that 
100% of pregnant women diagnosed with GD at the age 
of 40 or above had high D-dimer levels, compared to 44% 
and 43% of the pregnant women with GD aged between 20 
and 30. These results signified that the age of the pregnant 
women, along with GD, would increase the possibility of 
high levels of D-dimer in their blood. 

Our results showed that 100% of blood samples from 
these women had high D-dimer levels, with even higher 
levels in women aged between 30 and 39 and 40 and 
49, compared to women aged between 20 and 29. These 
results presented that the age of these women also affected 
the increase in D-dimer levels. 

This study, along with the above-mentioned studies, 
confirmed that the age of the patients could increase 
the possibility of having increased D-dimer levels. In 
particular, our results showed for the first time that the age 
of a pregnant woman could elevate D-dimer concentration 
in her blood throughout her pregnancy. More specifically, 
our study correlated increased D-dimer concentrations 
with the ages of the pregnant women, the complications 
experienced during their pregnancies (i.e. GD and 
GH) and the number of pregnancies experienced. The 
explanation behind increasing concentrations of D-dimer 
with age could be due to rising lipid malformations, 
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obesity and anaemia (24). These factors specify D-dimer 
concentrations as an indicative tool for thromboembolism 
in older people, particularly during pregnancy. Thus, 
more advice and recommendations should be given to 
help these patients during their pregnancy. 

As mentioned earlier, the D-dimer concentration 
increased progressively throughout the pregnancy period. 
It has been established that, as the second trimester 
begins, the D-dimer concentration will exceed the normal 
reference range and will be above 0.50 mg/L in more 
than half of pregnant women. This is also experienced by 
more than 90% of women in the third trimester (10). A 
prospective study by Kovac et al in 2010 investigated the 
D-dimer concentrations throughout pregnancy trimesters 
using a D-dimer analysis (i.e. quantitative latex immuno-
agglutination), with a value range of 230 ng/mL. They 
found that 84% of all the women enrolled in their study 
had normal D-dimer levels in the first trimester, about 
33% and only 1% in the second and third trimester, 
respectively. In addition, they found that the average of 
D-dimer levels in the first, second and third trimester 
was as follows: 222 ng/mL, 326 ng/mL and 475 ng/mL. 
Therefore, they demonstrated an increase of D-dimer 
concentration of about 46%, from 12 to 24 weeks and 
again from 24 to 34 weeks of gestation (25). 

In our study, we found that 75% of pregnant women 
with GD had a normal reference range (i.e. below 250 ng/
mL) of D-dimer levels. In the second trimester, the results 
showed that about 66% of these women had D-dimer 
concentration between 1000 ng/mL and 2000 ng/mL, 
and the range fluctuated between below 250 ng/mL and 
between 250 ng/mL and 500 ng/mL. D-dimer levels 
fluctuated between 1000 ng/mL and 2000 ng/mL in the 
third trimester. These results showed that, as gestational 
age increased, D-dimer levels also increased. However, our 
study is in consistent with the earlier studies that showed 
D-dimer concentration increases with each trimester of 
pregnancy.

The analysis of the gestational period of pregnant 
females with GH showed that 50% of these women had 
D-dimer concentration less than 250 ng/mL and that the 
other 50% D-dimer concentration of over 2000 ng/mL in 
the first trimester. For the second trimester, the percentage 
of pregnant women with GH was mainly categorized as 
very high D-dimer concentration, fluctuated between 
1000 ng/mL and 2000 ng/mL and D-dimer concentration 
above 2000 ng/mL. Extraordinarily, upon reaching the 
third trimester, all the pregnant females with GH had 
D-dimer concentration over 2000 ng/mL. These levels 
were significantly higher compared to their second 
trimesters (P<0.05). Additionally, this data confirmed 
the significant role of GH conditions in the increase of 
D-dimer concentration as the pregnancies progressed, 
even though high concentrations of D-dimer were seen 
from the first trimester and continued to progress until 

delivery. This data, along with the above-mentioned data 
for pregnant women with GH, showed that GH could 
be a signifier of high D-dimer levels during pregnancy. 
Women with GH, who had multiple pregnancies, and 
each trimester of their pregnancies, were also studied 
for D-dimer levels. The results showed that the levels of 
D-dimer fluctuated between below 250 ng/mL and above 
2000 ng/mL in the second trimester. However, about 66.6% 
of these women had D-dimer concentration exceeding 
2000 ng/mL in the third trimester, compared to 33.3% of 
them having D-dimer concentration between 1000 ng/
mL and 2000 ng/mL. The D-dimer levels meaningfully 
increased in the third trimester compared to the second 
trimester of the pregnancy (P < 0.05). All the above-
mentioned results agree with the previous studies which 
showed that increased plasmatic D-dimer levels were 
seen during the third trimester (10,18,25). However, we 
confirmed that the increases in the levels D-dimer were 
directly correlated with pregnancy complications.

In conclusion, the present study results showed that 
levels of D-dimer were notably higher in normal pregnancy 
compared to non-pregnancy situation. Additionally, during 
the second and third trimesters of pregnancy, the levels 
of D-dimer were more elevated than in the first trimester 
of pregnancy. These results were in agreement with the 
results stated in other previous studies. It is confirmed 
that concentrations of D-dimer increase during normal 
pregnancy, and, more importantly, that concentrations of 
D-dimer significantly increase in pregnancy associated 
with common complications. This work revealed for the 
first time that possible risk factors during pregnancy 
included age, number of pregnancies, gestational age and 
pregnancies with GD and GH. This study presented the 
correlation of these factors with a rise in the concentration 
of D-dimer. In addition, our study is unique compared to 
previous studies because it demonstrated for the first time 
that GH and number of pregnancies can extraordinarily 
raise the D-dimer levels in Saudi Arabian pregnant 
females. Thus, more recommendations and advice should 
be given to women who are planning to become pregnant, 
particularly to those with a history of hypertension, to 
control the normal increase of D-dimer levels during 
pregnancy. This will prevent complications associated 
with high D-dimer levels during pregnancy. Nevertheless, 
a greater sample size would help correlate common 
pregnancy complications with D-dimer levels, specifically 
in samples of pregnancies with GD, as there are very few 
studies about it.
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