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Abstract: This study aimed to identify the effect of low 

dose aspirin administration in low risk pregnant ladies 

who have abnormal uterine artery Doppler results. 

Patients and Methods: A randomized clinical trial was 

performed on 50 pregnant ladies (≥16 weeks of gestation) 

in Sulaymaniyah Maternity Teaching Hospital during 

January 2017 to January 2018. The participants were 

randomly enrolled into two groups; the participants in the 

first group were given 100 mg of aspirin tablet each but 

the other group was given nothing. Results: Preeclampsia 

was significantly (P-value of <0.001) less in the aspirin 

group as compared to the other group (16% and 40% 

respectively). The pulsatility index (PI) was not 

significantly different in both the groups (P-value = 0.69), 

but resistance index (RI) was significantly lower in the 

aspirin group (P-value of <0.001). Conclusion: Doppler 

study of the uterine artery at 16 weeks or higher in low 

risk pregnant women appears to be useful as a screening 

test and low dose of aspirin therapy at early stage of 

pregnancy will decrease the incidence of preeclampsia. 
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1. INTRODUCTION 
Platelet lifespan was assessed by a non-radio isotopic 

method that involves measuring the serum concentration of 

thromboxane B2 (TXB2). Furthermore, this compound is 

the stable metabolite of thromboxane A2 (TXA2), and is 

produced maximally by platelets during clotting. Aspirin 

irreversibly acetylates the platelet cycle-oxygenase enzyme 

and this prevents thromboxane production [1]. This 

property of low-dose aspirin has been the rationale for its 

use as a therapy to decrease the occurrence of preeclampsia 

in at-risk women. Furthermore, platelets have a very short 

lifespan and this may have been even shorter during 

pregnancies. In individuals with normal platelet lifespan, 

one low-dose aspirin tablet (75 mg) eliminated 50% of 

platelet function within 24 hours and 90% inhibition was 

achieved after the administration of a second low-dose 

aspirin tablet [2].  

Preeclampsia, that complicating 2-8% of all 

pregnancies, is a major cause of maternal morbidity 

[3]. Moreover, it is a serious systemic condition and 

accounts for more than 50000 maternal deaths 

annually worldwide [4]. The origin of the disease is 

thought to be complex interaction of pregnancy 

including specific immunological and vascular 

adaptation, constitutional factor as well as 

dysfunctional trophoblastic development, and 

impaired placentation which is thought to occur 

between eight and 18 weeks of gestation [5]. 

Preeclampsia is caused by the defect of fetal-maternal 

circulation which is associated with impaired 

trophoblastic invasion that leads to lack of adequate 

response of mother vessels to implantation [6]. 

Uterine artery Doppler screening is a screening 

program for prediction of Preeclampsia. Color flow 

mapping is used to identify vessels, either 

transabdominally at the apparent crossover with the 

external iliac artery, or transvaginally lateral to the 

uterine cervix at the level of the internal cervical os 

[7]. In addition, uterine artery impedance is affected 

by heart rate, antihypertensive drugs, menstrual cycle, 

and chronic hyperandrogenism in the polycystic 

ovarian syndrome. Resistance to blood flow within 

the uteroplacental circulation is transmitted upstream 

to the uterine arteries and can be measured as an 

increased pulsatility index (PI) or resistance index 

(RI). Uterine artery PI and RI values decrease with 

increasing gestational age, a change that is thought to 

be secondary to decrease in impedance in uterine 

vessels following trophoblastic invasion [8-9]. Low-

dose acetylsalicylic acid therapy inhibits thromboxane 

more than prostacyclin production, and thereby 

protects against vasoconstriction and pathologic blood 

coagulation in the placenta [10]. Moreover, groups 

have investigated low-dose aspirin as a therapeutic 

intervention for preeclampsia, but the value of this 

treatment remains controversial. While some 

randomized controlled trials have shown no, or 

minimal, benefit from this intervention [11-13], recent 

meta-analyses have suggested that, provided treatment 



86 
 

is started at an early gestational age (< 16 weeks), there is a 

reduction in early-onset  preeclampsia and that is 

associated with a reduction in the prevalence of perinatal 

death and morbidity [13]. Low dose aspirin has shown 

benefits in very high risk population by reducing the 

incidence of preeclampsia for about 70% and intrauterine 

growth restriction by 50% [14]. Aspirin does not, however, 

appear efficacious among low or moderate risk populations 

[15-16], although most patients who develop preeclampsia 

or intrauterine growth restriction are either nulliparous or 

multiparous without any relevant history. It is therefore 

essential to find a way to screen women who could benefit 

from preventive treatments. 

The uteroplacental artery Doppler flow velocity waveform 

(UAD) performed between 20 and 24 weeks of gestation 

has a good predictive value for intrauterine growth 

restriction and preeclampsia in general population, 

especially among nulliparous. It also has the advantage of 

being simple to perform, reproducible and non-invasive 

[17]. Furthermore, three trials have tested aspirin 

administration against a placebo for women with abnormal 

uterine artery Doppler results and two observed beneficial 

effects [18]. 

In this study, we want to know the effect of low dose 

aspirin on low risk pregnant women at the gestational age 

of 16 weeks or higher and who are with abnormal uterine 

artery Doppler results. In addition, we also want to evaluate 

the maternal and fetal outcomes including prevention of 

intrauterine growth restriction and development of 

preeclampsia until 36 weeks of gestation.  

 

2. PATIENTS AND METHODS 
We performed a randomized clinical trial on 50 pregnant 

ladies and divided them into two groups; 25 women in each 

group. The first group was using 100 mg tablet of aspirin 

and the second group was using nothing. Moreover, the 

study was performed in the Sulaymaniyah Maternity 

Teaching Hospital during January 2017 to January 2018. 

Therefore, ethical approval was obtained from the scientific 

committee of the Sulaymaniyah Maternity Teaching 

Hospital. 

The inclusion criteria were all singleton prime and 

multigravida healthy low risk pregnant women with  

abnormal uterine artery Doppler results at or after 16 weeks 

of gestation. Moreover, the age of the participants ranged 

between 18 and 35 years old. Furthermore, the exclusion 

criteria were twin pregnancy, pregnancy complicated by 

medical disease, past and current poor obstetrics history, 

past and current history of Hypertension, gestational 

diabetes and other medical diseases.  

Patients were selected based on the inclusion and exclusion 

criteria. Furthermore, the objectives and implementation of 

the study was explained to all the participants and their 

written consents were obtained. Then, the demographic 

features including maternal and gestational ages, parity and 

gravidity were recorded.   

Gestational age was calculated based on the last menstrual 

period (LMP) and/or early ultrasound for all prime parous 

and multiparous women in addition to the routine prenatal 

ultrasound for the evaluation of the pregnancies. Moreover, 

abdominal ultrasound was performed to evaluate uterine 

artery by using a sagittal view of the uterine cervical canal, 

including the internal os, and its location was identified. 

Then, the transducer was moved slowly from one side 

to the other side and simultaneously color Doppler 

was also used to identify the uterine artery on each 

side parallel to the surface of the cervix at the level of 

the internal os. 

Pregnant women with abnormal findings in the uterine 

artery Doppler were randomly enrolled into one of the 

two groups; patients in the first group were treated by 

100 mg daily dose of aspirin till 36 weeks of gestation 

but the other group did not receive any drug. 

Moreover, all the routine prenatal examinations 

including checking blood pressure and protein urea 

were examined in all the participants at or beyond 16 

weeks of gestation.  

We used IBM SPSS Statistics version 20 to calculate 

our data. Moreover, a P-value of ≤0.05 was 

considered statistically significant, and a P-value of 

<0.001 as statistically very highly significant.  

 

1. RESULTS 
The demographic characteristics of study population 

were summarized in (Table1).  

 
            Table 1: demographic features of the participants 

with no significant difference between the groups 

 

Variables Aspirin 

group 

Non-aspirin 

group 

P-

value 

Age in year (Mean 

± SD) 

28.2 ± 4.4 26.8 ± 3.8 0.73 

BMI in kg/m2 

(Mean ± SD) 

23.8 ± 1.8 23.9 ± 1.2 0.63 

Primiparity (%) 7 (28%) 13 (52%) 0.25 

Multiparty (%) 18 (72%) 12 (48%) 0.25 

Number of 

pregnancy (Mean 

± SD) 

2.4 ± 1.2 2 ± 1.2 0.26 

Systolic blood 

pressure in mmHg 

(Mean ± SD) 

122 ± 25.2 125.2 ± 26.2 0.29 

Diastolic blood 

pressure in mmHg 

(Mean ± SD) 

69.2 ± 12.6 79.2 ± 18 0.28 

Gestational age in 

week (Mean ± 

SD) 

38 ± 1.4 38.3 ± 1.3 0.71 

BMI = Body Mass Index; SD = Standard Deviation  

 
          Table 2: the outcomes of pregnancy in both groups. 

 

Pregnancy 

outcomes 

Aspirin 

group 

Non-aspirin 

group 

P-

values 

Mild PET 3 (12%) 7 (28%) <0.001 

Moderate PET 0 (0%) 1 (4%) <0.001 

Severe PET 1 (4%) 2 (8%) <0.001 

IUGR (PET) 1 (4%) 2 (8%) <0.001 

IUGR 

(normal) 
0 (0%) 0 (%) 

<0.001 

Reduced liquor 1 (4%) 0 (0%) <0.001 

Fetal demise 0 (0%) 0 (0%) ─ 

 

IUGR = Intra-Uterine Growth Retardation; PET = 

Preeclampsia    
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                       Table 3: the ultrasound outcome in both groups. 

Ultrasound outcomes Aspirin group (mean ± SD) Non-aspirin group (mean ± SD) P-values 

PI (PET) 2.78 ± 0.32 2.9 ± 0.62 0.69 

PI (normal) 1.39 ± 0.09 1.40 ± 0.14 0.69 

RI (PET) 0.68 ± 0.01 0.69 ± 0.04 <0.001 

RI (normal) 0.49 ± 0.04 0.52 ± 0.04 <0.001 

       PET = Preeclampsia; PI = Pulsatility index; RI = Resistance Index; SD = Standard Deviation.   

 
                    Table 4: the fetal outcomes of both groups. 

Fetal outcomes Aspirin group Non-aspirin group P-values 

Infants' body weight (kg) (Mean ± SD) (PET) 2.23 ± 1 2.3 ± 0.85 
 

<0.001 

Infants' body weight (kg) (Mean ± SD) (normal) 3.4 ± 0.42 3.4 ± 0.37 
 

<0.001 

Fetal demise 0 (0%) 0 (0%) <0.001 

APGAR score 

(frequency) 

 

Normal (10) 22 (88%) 20 (80%)  

 

<0.001 
 

Low 

6 0 (0%) 1 (4%) 

7 2 (8%) 2 (8%) 

8 1 (4%) 2 (8%) 

Admission to NCU for > 6 hours (frequency) 1 (4%) 2 (8%) <0.001 

 

        kg = Kilogram; NCU = Neonatal Care Unit; PET = Preeclampsia; SD = Standard Deviation 

 
                       Table 5: the labor outcomes of both groups. 

Labor outcomes Aspirin group Non-aspirin group P-values 

NVD 12 (48%) 9 (36%) <0.001 

C/S 13 (52%) 16 (64%) <0.001 

                        C/S = Cesarean Section; NVD = Normal Vaginal Delivery 

 

2. DISCUSSION 
Preeclampsia is a serious disease for the health of the 

mothers and their babies, and low dose of aspirin during 

pregnancy may prevent it. There is no evidence of an 

increased incidence of low birth weight, intrauterine 

growth restriction (IUGR) or prematurity following low 

dose aspirin exposure in utero. Moreover, a meta-analysis 

suggested that initiation of treatment with low dose aspirin 

before 16 weeks of gestation in women at risk of 

preeclampsia may have a protective effect on the incidence 

of IUGR, preterm delivery and perinatal death [19]. 

Furthermore, no studies that investigated the incidence of 

low birth weight, IUGR or prematurity were studied 

maternal aspirin use at or after 16 weeks of gestation 

without any current or previous risk factors. Therefore, we 

performed a randomized clinical trial on pregnant women 

with low risk factors. 

A study showed that early initiation of aspirin (at 16 weeks 

of gestation) has a more pronounced effect on reducing 

preeclampsia and IUGR as compared with studies that 

initiated aspirin at a later time during pregnancy [20]. The 

administration of 100 mg per day from aspirin during 16-36 

weeks of gestation in our study was associated with 

significantly lower incidence of preeclampsia (Table 2). In 

addition, there were significant differences between the 

groups regarding other pregnancy complication, or adverse 

fetal or neonatal outcome (Table 2 and 4).  

The current study failed to observe medium to large effects 

of aspirin on trophoblastic flow resistance in women with 

evidence of defective invasion at first trimester of 

pregnancy as determined by an abnormal uterine artery 

Doppler PI and RI (Table 3). In our study, we could 

identify women at risk for the development of preeclampsia 

by detecting abnormal uterine artery Doppler indices 

(high RI or the presence of diastolic notch either 

bilateral or unilateral) between 16-24 weeks of 

gestation. In addition, we also found a significant 

reduction in the occurrence of preeclampsia by giving 

low dose of aspirin (Table 3).  

The current results showed significant impact of low 

dose aspirin therapy on IUGR (Table 2) and the birth 

weight (Table 4). A multicenter randomized 

controlled trial showed that there was no justification 

for screening with uterine artery Doppler in a low risk 

population [21]. Furthermore, a study on low risk 

women at 11-14 weeks of gestation demonstrated 

bilateral notching in 55% and they concluded that it is 

unlikely for uterine artery Doppler to be useful for the 

screening of pregnancy complications [22]. However, 

if we only selected high risk pregnant women, the 

results may be different, but when we compared our 

results with that in the literature, we found 

considerable disparities. The latter may be attributed 

to many factors like the time of recruitment of the 

patients (at 16 weeks of gestation or higher) and the 

low risk level of the pregnant women.  

Among five randomized trials [7, 9-10, 15-16] that 

evaluated the use of aspirin therapy in high risk 

patients, four of them [7, 9, 10, 16] showed a 

tendency toward beneficial effects although the 

sample size was small in three of them [7, 9, 16].  

Moreover, a meta-analysis of aspirin therapy on 

preventing preeclampsia following uterine artery 

Doppler study in the second trimester also showed 

beneficial results [23]. Vainio et al. studied uterine 

artery by Doppler study as early as 12-14 weeks of 
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gestation and they found that it is a useful method to 

depend on [24]. Furthermore, Harrington et al. in two 

studies [25-26] showed that there were differences in 

uterine and umbilical artery Doppler blood flow indices at 

12-16 weeks of gestation, and bilateral notching was 

associated with a 22-fold increase in the odds of developing 

preeclampsia.  

The problems with most Doppler screening study is its low 

positive predictive values and as gestational age advances, 

the specificity and positive predictive value increases 

significantly, but the sensitivity decreases [27]. In our 

study, we preferred to postpone the study of the uterine 

artery to at or after 16 weeks of gestation because we 

believed that placental implantations will be completed by 

14-18 weeks of gestation as shown in other studies [28-29]. 

Thus, the expected changes in the uterine artery (from high 

resistant to a low resistant) would occur within this period 

and not before. By this, we can have a better selection of 

the patients and an increase in the specificity of the 

screening test. 

 

3. CONCLUSION 
Doppler study of the uterine artery at 16 weeks of gestation 

or higher in low risk pregnant women appears to be useful 

as a screening test for preeclampsia and IUGR. 

Additionally, commencing low dose aspirin therapy for 

such patients in their early stage of pregnancy will decrease 

the incidence of severe preeclampsia and also delays its 

onset. The impact of aspirin therapy on reducing or 

eliminating the possibility of IUGR is questionable, 

therefore, this test and aspirin therapy combination should 

now be considered in clinical practice for low risk pregnant 

women too.  
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