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Abstract: 

Background: Pregnancy-induced hypertension (PIH) is a significant health issue that affects maternal and fetal 

outcomes. Antithrombin-III (AT-III) and platelet count alterations could serve as pivotal indicators for the 

management and prognosis of PIH. 

Objective: This study aimed to assess AT-III activity and platelet counts in pregnant women with and without PIH 

at the Federal Medical Centre (FMC), Owerri, Imo State, Nigeria. 

Methods: A case-control cross-sectional analytical study design was employed, including 135 pregnant women 

with PIH and 135 age-matched normotensive pregnant women. Exclusion criteria comprised chronic hypertension, 

known thrombophilic disorders, or anticoagulant therapy before pregnancy. AT-III levels and platelet counts were 

compared between groups using SPSS version 20.0, with significance set at p ≤ 0.05. 

Results: AT-III activity was significantly lower in the PIH group (75.45±6.23%) compared to the normotensive 

group (96.84±9.64%, p=0.028). Similarly, platelet count was significantly reduced in the PIH group (170.90 ±8.78 

x109/L) versus the normotensive group (191.56±6.54 x109/L, p=0.032). No significant differences were found in 

sociodemographic variables except for the trimester of antenatal care registration and history of preeclampsia in 

previous pregnancies. 

Conclusion: This study highlights significant reductions in AT-III activity and platelet count among pregnant 

women with PIH, suggesting these parameters' potential role in PIH management and prognosis. These findings 

emphasize the importance of monitoring AT-III levels and platelet count as part of the antenatal care protocol in 

pregnant women, particularly those with or at risk for PIH. 
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Introduction

Pregnancy-Induced Hypertension (PIH), also known as preeclampsia, is a 

complex hypertensive disorder affecting 2-8% of pregnancies worldwide and 

remains a leading cause of maternal and perinatal morbidity and mortality 

[1]. Characterized by high blood pressure and signs of damage to another 

organ system, most often the liver and kidneys, after 20 weeks of gestation 

in a woman previously diagnosed with normal blood pressure [2]. The 

pathophysiology of preeclampsia is not entirely understood, but it is believed 

to involve abnormal placental development leading to placental ischemia, 

oxidative stress, and endothelial dysfunction [3]. 

Antithrombin-III (AT-III) is a critical protein in the coagulation pathway, 

acting as a natural anticoagulant that helps regulate blood clot formation. 

Reduced AT-III levels have been associated with an increased risk of 
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thrombosis and have been observed in various pregnancy complications, 

including preeclampsia [4].  

Platelets play a crucial role in hemostasis, and thrombocytopenia (a low 

platelet count) is a common feature in preeclampsia, contributing to its 

complications [5]. Investigating the association between AT-III levels, 

platelet count, and preeclampsia can provide insights into the disease's 

pathophysiology and potential therapeutic targets. 

The prevalence of PIH varies by geographical location, due to differences in 

genetic, environmental, and socio-economic factors. In Nigeria, and 

particularly in the Southeast region, the prevalence of PIH has been reported 

to be higher than in some other parts of the world. This variation can be 

attributed to factors such as dietary habits, access to healthcare, and 

awareness of PIH among pregnant women [6]. 

In Southeast Nigeria, antenatal care services play a crucial role in the early 

detection and management of PIH. However, there are challenges such as 

limited resources, inadequate healthcare infrastructure, and low patient 

literacy levels that may affect the effective monitoring and management of 

this condition [7]. 

Given the significant impact of PIH on maternal and fetal health, and the 

potential role of AT-III and platelet count in predicting and managing this 

condition, there is a need for more focused research in high-prevalence areas 

like Southeast Nigeria. Understanding the dynamics of AT-III activity and 

platelet count among pregnant women with PIH attending antenatal care in 

this region can provide insights necessary for developing targeted 

interventions to improve pregnancy outcomes. 

Materials And Methods 

Study Design 

This is a case-control cross-sectional analytical study aimed to evaluate the 

association between Antithrombin-III levels and platelet count in pregnant 

women with and without pregnancy-induced hypertension (PIH) attending 

antenatal care at the Federal Medical Centre (FMC), Owerri, Imo State, 

Nigeria. 

Inclusion Criteria: Pregnant women attending antenatal care at the teaching 

hospital, both with diagnosed pregnancy-induced hypertension 

(preeclampsia) and normotensive pregnant women as controls. 

Exclusion Criteria: Women with chronic hypertension, known 

thrombophilic disorders, or on anticoagulant therapy prior to pregnancy. 

Sample Size Determination 

The sample size was determined based on the expected difference in 

Antithrombin-III levels and platelet counts between the two groups, 

considering the prevalence of preeclampsia in Nigeria. 

It was determined using the Fisher’s formula outlined by Ekeleme et al. [8]: 

n = (Z^2 (Pq))/e^2    

where n = minimum sample size 

Z = 1.96 at 95% confidence level,  

P = known prevalence of preeclampsia in Nigeria  

e = error margin tolerated at 5% = 0.05 

q = 1 - p 

According to Musa et al. [9], the prevalence of preeclampsia in Nigeria is 

8.8%. 

P = 8.8% = 0.088 

q = 1 – p 

= 1 – 0.088  

= 0.912 

n = ((1.96) ^2 (0.088 x 0.912))/〖 (0.05) 〗^2   

n = (0.3083114496)/ (0.0025) = 123.32 

The minimum sample size was 123 and was adjusted to 135 to account for 

non-response rate of 10 %.  

Sampling Technique 

Stratified random sampling was utilized for this study, with the strata being 

women with PIH and those without. Women were randomly selected from 

each stratum to participate in the study. Thus, one hundred and thirty-five 

(135) pregnant women with PIH and one hundred and thirty-five (135) age-

matched normotensive pregnant women were recruited for the study. 

Data Collection Methods 

A structured questionnaire was utilized to collect the data. The questionnaire 

was composed of three sections: (1) Sociodemographic Details of 

Participants, (2) Obstetric History of Participants (3) Medical and Lifestyle 

Information of Participants. The questionnaire was developed and validated 

through extensive literature review and expert opinion, ensuring that it 

covered all pertinent information required for the study. 

Determination of Anthropometric Indices and Blood Pressure 

The body mass index for each participant was calculated from weight and 

height measurements obtained through the use of Hanson’s weighing scale 

(capacity of 120 kg) and a meter rule attached to a wooden pole, respectively 

as described by Agu et al. [10]. Briefly, the participants were weighed in 

light clothing and reading was taken to the nearest 0.1 kg. Height to the 

nearest 0.1 cm was measured with the participants standing erect on a flat 

surface. Waist circumference was measured with a flexible non-stretch tape 

placed on the midpoint between the top of the iliac crest and the bottom of 

the rib cage where the last palpable rib is found [10]. The weighing scale was 

maintained at zero before taking the weight measurements.  

Blood pressure was determined twice (a minimum of 3 mins interval was 

observed) by trained research assistants using Omron automatic 

sphygmomanometer (M2: HEM-7121-E, Vietnam) with the participant 

sitting comfortably and arm resting on a table at the same level with the heart 

as described by Ijioma et al. [11]. Average of the two readings was used in 

the analysis. Preeclampsia was diagnosed according to American college of 

Obstetrics and Gynaecology (ACOG) criteria [1]: a blood pressure higher 

than 140/90 mm Hg and proteinuria more than 300mg/24hr were observed 

on at least two occasions more than 6 hours apart after the 20th weeks of 

pregnancy.  

Determination of Platelet Counts and AT-III 

For platelet counts, blood samples were collected in EDTA tubes and plasma 

was separated after centrifugation for 5-10 minutes at 3000 rpm within one 

hour of the venepuncture. Haematological parameter (platelet counts) was 

performed on cell counter PCN-201(N) according to the method described 

by Chikezie et al. [12]. For Coagulation parameter (AT-III), blood was 
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placed into test tubes containing 1 ml of 3.8% sodium-citrate. Centrifugation 

of these specimens was done for ten minutes at room temperature and at 

2500˟ g. The level of AT-III was studied using the fully automatic 

Coagulometer equipment (Diagnostic Stago STA Compact; France). 

Supervision and technical support were provided to trained research 

assistants throughout the study period to ensure study protocols were 

followed as planned. On the spot random checks of collected data were 

conducted and identified inconsistencies/missing data were fixed. Weight 

and blood pressure equipment were checked after each measurement to 

ensure continued functionality. 

Data Analysis 

The statistical package for the social science (SPSS) was used to analyze the 

collected data (version 20.0; SPSS, Chicago, IL). The mean, standard 

deviation and t-test were the statistical tests employed in this investigation. 

Simple tables containing frequencies, percentages, and mean values were 

used to display the obtained results. The threshold of statistical significance 

for group comparisons was set at P-value ≤ 0.05. 

Ethical Consideration 

The research was conducted in accordance with ethical principles, including 

informed consent, confidentiality, and data protection. Participants were 

informed of the purpose of the research and had the option to withdraw at 

any time without any consequences. 

Results 

In terms of sociodemographic details (Table 1), the age distribution among 

hypertensive and normotensive subjects did not show significant differences, 

with the majority being in the 30-39 age range for both groups (58.52% vs. 

59.26%, p=0.494). Educational levels and marital status also did not 

significantly differ between the groups, with the largest proportion having 

secondary education (38.52% hypertensive vs. 52.59% normotensive, 

p=0.175) and being married (57.78% hypertensive vs. 86.67% normotensive, 

p=0.121). 

Obstetric history (Table 2) revealed that gravidity and parity were not 

significantly different between the two groups. However, the timing of 

antenatal care registration and the history of preeclampsia showed significant 

differences. A smaller proportion of hypertensive women registered for 

antenatal care in the first trimester compared to normotensive subjects 

(14.81% vs. 25.19%, p=0.046), and a higher proportion of hypertensive 

women had a history of preeclampsia (46.67% vs. 16.30%, p=0.027). 

Medical and lifestyle information (Table 3) indicated significant differences 

in previous diagnoses of hypertension or preeclampsia, family history of 

these conditions, smoking history, alcohol consumption, complications in 

previous pregnancies, pre-existing medical conditions, and physical activity 

levels. Notably, a higher proportion of hypertensive patients had a previous 

diagnosis (57.78% vs. 28.89%, p=0.009), a family history (60.00% vs. 

32.59%, p=0.014), and reported experiencing complications in previous 

pregnancies (33.33% vs. 18.52%, p=0.004). Additionally, hypertensive 

patients were more likely to lead a sedentary lifestyle (61.48% vs. 26.67%, 

p=0.033). 

Anthropometric parameters (Table 4) showed no significant difference in 

mean body mass index (BMI) or waist-hip ratio between the two groups. 

However, mean systolic and diastolic blood pressures were significantly 

higher in hypertensive patients (141.76 mmHg vs. 116.53 mmHg, p=0.007 

for systolic; 98.43 mmHg vs. 76.82 mmHg, p=0.003 for diastolic). 

Laboratory measures (Figures 1 and 2) revealed that hypertensive patients 

had significantly lower antithrombin-III activity (75.45% vs. 96.84%, 

p=0.028) and platelet count (170.90 x109/L vs. 191.56 x109/L, p=0.032) 

compared to normotensive subjects, indicating altered coagulation status

. 

Variable  Hypertensive Patients 

n (%) 

Normotensive Subjects 

n (%) 

p-value 

Age (in Years)   0.494 

Less than 20 3 (2.22) 6 (4.44) 

20 – 29 22 (16.30) 20 (14.81) 

30 – 39 79 (58.52) 80 (59.26) 

40 and above 31 (22.96) 29 (21.48) 

Educational Level   0.175 

No formal Education 21 (15.56) 11 (8.15) 

Primary Education 32 (23.70) 21 (15.56) 

Secondary Education 52 (38.52) 71 (52.59) 

Tertiary Education 30 (22.22) 32 (23.70) 

Marital Status   0.121 

Single 39 (28.89) 7 (5.19) 

Married 78 (57.78) 117 (86.67) 

Divorced/Widowed 18 (13.33) 11 (8.15) 

Table 1: Sociodemographic Details of Participants 

p-value ≤ 0.05 are statistically significant 

Variable Hypertensive 

Patients 

n (%) 

Normotensive 

Subjects 

n (%) 

p-value 
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Gravidity (Number of 

pregnancies, including the 

current one) 

  0.082 

1 40 (29.63) 55 (40.74) 

2 48 (35.56) 46 (34.07) 

3 27 (20.00) 15 (11.11) 

4 11 (8.15) 13 (9.63) 

More than 4 9 (6.67) 6 (4.44) 

Parity (Number of births after 

28 weeks of gestation) 

  0.128 

0 48 (35.56) 55 (40.74) 

1 51 (37.78) 46 (34.07) 

2 23 (17.04) 21 (15.56) 

3 8 (5.93) 10 (7.41) 

4 3 (2.22) 2 (1.48) 

More than 4 2 (1.48) 1 (0.74) 

What trimester did you register 

for antenatal care? 

  0.046* 

First Trimester 20 (14.81) 34 (25.19) 

Second Trimester 104 (77.04) 89 (65.93) 

Third Trimester 11 (8.15) 12 (8.89) 

History of Preeclampsia in 

Previous Pregnancies 

  0.027* 

Yes 63 (46.67) 22 (16.30) 

Not 32 (23.70) 58 (42.96) 

Not Applicable 40 (29.63) 55 (40.74) 

*Outcome of Previous 

Pregnancies (Check all that 

apply) 

  0.092 

Live birth 82 (56.16) 70 (50.36) 

Stillbirth 7 (4.79) 3 (2.16) 

Miscarriage 12 (8.22) 9 (6.47) 

Premature birth 5 (11.64) 2 (1.44) 

Not Applicable 40 (27.40) 55 (39.57) 

*Experienced Symptoms 

during current pregnancy 

(Check all that apply) 

  0.048* 

Swelling (hands/face/leg) 41 (25.31) 51 (30.54) 

Severe headache 56 (34.57) 39 (23.35) 

Vision problems (blurriness, 

light sensitivity) 

4 (2.47) 00 (0.00) 

Upper abdominal pain 17 (10.49) 9 (5.39) 

None of the above 44 (27.16) 68 (40.72) 

Table 2: Obstetric History of Participants 

p-value ≤ 0.05 are statistically significant 

* = Multiple Response 

Variable  Hypertensive 

Patients n (%) 

Normotensive 

Subjects n (%) 

p-value 

Previous Diagnosis of Hypertension or 

Preeclampsia 

  0.009* 

Yes 78 (57.78) 39 (28.89) 

No  57 (42.22) 96 (71.11) 

Family History of Hypertension or 

Preeclampsia 

  0.014* 
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Yes 81 (60.00) 44 (32.59) 

No  54 (40.00) 91 (67.41) 

Smoking History   0.036* 

Current smoker 00 (0.00) 00 (0.00) 

Former smoker 28 (20.74) 11 (8.15) 

Never smoked 107 (79.26) 124 (91.85) 

Frequency of alcohol consumption   0.023* 

Never 78 (57.78) 104 (77.04) 

Stopped alcohol 38 (28.15) 24 (17.78) 

Occasionally 19 (14.07) 7 (5.19) 

Regularly 00 (0.00) 00 (0.00) 

Have you experienced any complications in 

your previous pregnancies? 

  0.004* 

Yes 45 (33.33) 25 (18.52) 

No  90 (66.67) 110 (81.48) 

Do you have any pre-existing medical 

conditions? (e.g., diabetes, kidney disease) 

  0.000* 

Yes 56 (41.48) 8 (5.93) 

No  79 (58.52) 127 (94.07) 

Describe your daily physical activity level   0.033* 

Sedentary (little or no exercise) 83 (61.48) 36 (26.67) 

Lightly active (light exercise/sports 1-3 

days/week) 

41 (30.37) 63 (46.67) 

Moderately active (moderate exercise/sports 

3-5 days/week) 

11 (8.15) 36 (26.67) 

Very active (hard exercise/sports 6-7 days a 

week) 

00 (0.00) 00 (0.00) 

Extra active (very hard exercise/sports & 

physical job or 2x training) 

00 (0.00) 00 (0.00) 

Table 3: Medical and Lifestyle Information of Participants 

p-value ≤ 0.05 are statistically significant 

Anthropometric Parameters Hypertensive 

Patients 

Normotensive 

Subjects 

p-value 

Mean Body Mass Index (BMI) (kg/m2) 23.38 ± 4.23 22.97 ± 3.92 0.846 

Mean Waist Circumference (cm) 98.94±7.31 94.03±7.53 0.082 

Mean Waist Hip Ratio 0.95±0.06 0.94±0.04 0.527 

Mean Systolic Blood Pressure (mmHg) 141.76±11.82 116.53±11.31 0.007* 

Mean Diastolic Blood Pressure (mmHg) 98.43±11.26 76.82±6.44 0.003* 

Table 4: Anthropometric Parameters of Pregnant Women 

p-value ≤ 0.05 are statistically significant 
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Figure 1: Antithrombin-III Activity of Hypertensive and Normotensive Pregnant Women 
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Figure 2: Platelet Count of Hypertensive and Normotensive Pregnant Women 

Discussion 

Pregnancy-induced hypertension (PIH) is a significant contributor to 

maternal and fetal morbidity and mortality, particularly in developing 

countries. Antithrombin-III (AT-III) activity and platelet count are critical 

parameters in assessing coagulation status and placental function in pregnant 

women. This study evaluates the association between AT-III levels and 

platelet counts in pregnant women with and without PIH attending antenatal 

care at the Federal Medical Centre (FMC), Owerri, Imo State, Nigeria. 

The study observed no significant difference in gravidity and parity between 

hypertensive and normotensive pregnant women, with p-values of 0.082 and 

0.128, respectively. This suggests that the number of pregnancies or births 

does not significantly influence the likelihood of developing PIH. Previous 

studies have offered mixed results on this matter. For example, a study by 

Bartsch, et al. [13] found that higher parity was associated with a reduced 

risk of preeclampsia, a specific form of PIH, in women with a history of the 

disease. The discrepancy between these findings may be due to differences 

in study populations, definitions of hypertension, or the inclusion of various 

risk factors. 

Significantly, more normotensive subjects registered for antenatal care in the 

first trimester compared to hypertensive patients (p = 0.046). Early antenatal 

registration may contribute to better monitoring and management of 

potential hypertensive disorders. This is in line with literature suggesting that 

early and regular antenatal care can help in early detection and management 

of preeclampsia and other hypertensive disorders of pregnancy [14].  
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The study found a significant association between a history of preeclampsia 

in previous pregnancies and the development of hypertension in the current 

pregnancy (p = 0.027). This corroborates with previous research indicating 

that a history of preeclampsia is a strong predictor for recurrence in 

subsequent pregnancies [15].  

Although not statistically significant for the outcome of previous 

pregnancies, there was a trend towards more adverse outcomes in 

hypertensive patients. Notably, experienced symptoms during the current 

pregnancy, such as swelling, severe headache, and vision problems, were 

more common in hypertensive patients, with a significant difference in vision 

problems (p = 0.048). This aligns with the known clinical manifestations of 

PIH and preeclampsia [1].  

The study notes a statistically significant difference (p=0.009) between 

hypertensive patients and normotensive subjects concerning previous 

diagnoses of hypertension or preeclampsia, with 57.78% of hypertensive 

patients having a history compared to 28.89% of normotensive subjects. This 

aligns with findings by Brown et al. [16], who reported that a history of 

hypertension or preeclampsia increases the risk of PIH in subsequent 

pregnancies, emphasizing the need for closer monitoring of these patients. 

Similarly, a significant difference (p=0.014) was observed in the family 

history of hypertension or preeclampsia between the two groups, suggesting 

a genetic predisposition or familial risk factor. This finding is consistent with 

the literature, which indicates that a family history of these conditions 

significantly elevates the risk for PIH [17].  

The study also found significant differences in the history of smoking and 

alcohol consumption. Although no current smokers were reported, former 

smokers constituted a higher percentage in the hypertensive group than in 

the normotensive group (p=0.036). For alcohol consumption, those who 

never consumed alcohol were significantly higher in the normotensive 

group. These results suggest lifestyle modifications as potential interventions 

for reducing PIH risk. The negative impact of smoking on pregnancy 

outcomes is well-documented, but its specific role in PIH is complex and 

multifactorial [18]. 

A significant correlation was found between complications in previous 

pregnancies (p=0.004) and pre-existing medical conditions (p=0.000) with 

PIH. These factors underscore the importance of comprehensive prenatal 

screening and management of women with such histories to mitigate the risk 

of PIH. 

Physical activity levels showed significant variation, with a sedentary 

lifestyle being more common among hypertensive patients (p=0.033). This 

finding suggests that increased physical activity could potentially lower the 

risk of PIH, supporting the recommendations for moderate exercise during 

pregnancy [19].  

The study reports no significant difference in the mean Body Mass Index 

(BMI) between hypertensive and normotensive pregnant women, with 

values of 23.38 ± 4.23 kg/m2 and 22.97 ± 3.92 kg/m2, respectively 

(p=0.846). This suggests that BMI may not be a distinguishing factor for PIH 

in this population, aligning with the findings of some studies while 

contrasting with others that have identified a higher BMI as a risk factor for 

the development of PIH [20,21]. For instance, Spradley's meta-analysis 

indicated a correlation between higher pre-pregnancy BMI and an increased 

risk of developing PIH, suggesting a complex interaction between maternal 

adiposity and blood pressure regulation during pregnancy. 

In terms of waist circumference, the study found a slightly higher mean waist 

circumference in hypertensive patients (98.94±7.31 cm) compared to 

normotensive subjects (94.03±7.53 cm), with a p-value of 0.082. Although 

not statistically significant, this trend towards higher waist circumferences in 

hypertensive pregnant women could reflect central adiposity's role in PIH 

pathogenesis. This is supported by evidence suggesting that central obesity 

may contribute more significantly to cardiovascular risk factors, including 

hypertension, than total body fat [22]. 

The waist-hip ratio (WHR), a measure of fat distribution, showed no 

significant difference between the two groups (0.95±0.06 in hypertensive 

patients vs. 0.94±0.04 in normotensive subjects; p=0.527). This finding 

indicates that WHR may not be a critical marker for PIH in this specific 

population, which could reflect the multifactorial nature of PIH where 

genetic, environmental, and other metabolic factors play a role beyond 

simple anthropometric measures. 

Significantly, the study found marked differences in mean systolic and 

diastolic blood pressures between hypertensive and normotensive pregnant 

women. The hypertensive group had a mean systolic blood pressure of 

141.76±11.82 mmHg and a mean diastolic blood pressure of 98.43±11.26 

mmHg, significantly higher than the normotensive group (116.53±11.31 

mmHg systolic and 76.82±6.44 mmHg diastolic, with p-values of 0.007 and 

0.003, respectively). These findings are consistent with the diagnostic 

criteria for PIH and underscore the condition's impact on cardiovascular 

strain during pregnancy [23]. 

The current study's findings on BMI and PIH are consistent with those of 

Buhimschi et al. [24], who found no significant difference in BMI between 

women with and without PIH in a cohort study. However, the evidence 

regarding waist circumference and WHR as predictors of PIH remains 

mixed. Some studies have suggested that these measures of central adiposity 

may be more closely linked to metabolic syndromes and cardiovascular 

disease than to PIH specifically [25]. 

Regarding blood pressure differences, the results align with the established 

understanding that PIH is characterized by significantly elevated blood 

pressure levels. These findings are in line with the broader literature, which 

consistently shows elevated systolic and diastolic blood pressures in PIH 

cases [26]. 

Antithrombin-III, a key anticoagulant, plays a critical role in maintaining 

hemostatic balance. Its reduced activity in PIH suggests an increased risk of 

thrombosis, which is a concern given the hypercoagulable state of pregnancy 

[27]. The observed mean AT-III activity of 75.45±6.23% in hypertensive 

patients versus 96.84±9.64% in normotensive subjects aligns with earlier 

studies indicating that AT-III activity decreases as pregnancy progresses and 

this reduction is more pronounced in women with PIH [28]. For instance, a 

study by Sharma and colleagues [29] found similar reductions in AT-III 

levels among women with PIH, reinforcing the association between 

decreased AT-III activity and the pathogenesis of PIH. 

The platelet count findings from the study further illuminate the altered 

coagulation landscape in PIH. With hypertensive patients showing a mean 

platelet count of 170.90±8.78 x109/L compared to 191.56±6.54 x109/L in 

normotensive subjects, there's evidence of thrombocytopenia associated with 

PIH. This is consistent with the literature, where PIH has been linked to a 

reduction in platelet count, reflecting increased consumption or destruction 

of platelets, potentially leading to complications like HELLP syndrome 

(Hemolysis, Elevated Liver enzymes, and Low Platelet count) [30]. A meta-

analysis by Haase et al. [31] corroborated these findings, suggesting that 
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thrombocytopenia could serve as an early marker for PIH diagnosis and 

severity assessment. 

When comparing the current study's findings with previous literature, it is 

evident that the reduced AT-III activity and platelet count in hypertensive 

pregnant women are consistent with the broader research narrative. 

However, the magnitudes of these changes and their clinical implications 

may vary across populations due to genetic, dietary, and environmental 

factors. For example, studies in different geographical locations have 

reported varying degrees of reduction in AT-III activity and platelet count 

among PIH patients [32], indicating the influence of ethnic and regional 

differences on the hematological manifestations of PIH. 

Conclusion 

Reduced AT-III activity and lower platelet counts are associated with 

pregnancy-induced hypertension, suggesting that these parameters could 

serve as useful markers in the early detection and management of PIH. The 

study highlights the importance of comprehensive antenatal care and the 

potential for targeted interventions to mitigate the risks associated with PIH. 

Implications And Future Directions 

The findings from this study underscore the importance of monitoring AT-

III activity and platelet count in pregnant women, particularly those with or 

at risk of developing PIH. They suggest that targeted interventions aimed at 

stabilizing these parameters could mitigate the risk of thrombotic events and 

improve maternal and fetal outcomes. Future research should explore the 

underlying mechanisms driving the reduction in AT-III activity and platelet 

count in PIH, with an eye towards developing predictive models for early 

identification of women at risk. Additionally, longitudinal studies examining 

the recovery of these parameters postpartum and their long-term health 

implications would provide valuable insights into the overall impact of PIH 

on women's health. 

References 

1. American College of Obstetricians and Gynecologists. (2019). 

Gestational hypertension and preeclampsia: ACOG Practice 

Bulletin, Number 222. Obstetrics & Gynecology, 133(6), e1-

e25.  

2. Mayo Clinic. (2020). Preeclampsia.  

3. Rana, S., Lemoine, E., Granger, J. P., & Karumanchi, S. A. 

(2019). Preeclampsia: Pathophysiology, challenges, and 

perspectives. Circulation Research, 124(7), 1094-1112.  

4. Ducloy-Bouthors, A. S., Jude, B., Duhamel, A., Broisin, F., 

Huissoud, C., et al. (2016). High incidence of thrombophilic 

disorders in women with intrauterine growth restriction or 

preeclampsia. Journal of Thrombosis and Haemostasis, 14(7), 

1370-1379.  

5. Von Dadelszen, P., Ornstein, M. P., Bull, S. B., Logan, A. G., 

King, J. C., et al. (2024). Fall in mean arterial pressure and fetal 

growth restriction in pregnancy hypertension: A meta-analysis. 

Lancet, 363(9408), 609-619.  

6. Adeoye, S., Nwachukwu, D., & Adebayo, O. (2019). Prevalence 

and predictors of pregnancy-induced hypertension in Nigeria: A 

systematic review and meta-analysis. American Journal of 

Obstetrics and Gynecology, 219(1), 1-14. 

7. Okonofua, F., Ogu, R., Agholor, K., Okike, O., Abdus-Salam, 

R., et al. (2018). Prevalence and risk factors for maternal 

mortality in referral hospitals in Nigeria: A multicenter study. 

International Journal of Women's Health, 10, 69-76.  

8. Ekeleme N. C., Ijioma C. E., Unachukwu N. A., Ejikem P. I., 

Areh J. E., et al. (2023). Attitudes and Practices of Insecticide 

treated bed Nets Usage among Rural Dwellers in Oyo State, 

Nigeria. International Journal of Tropical Diseases and Health.  

44(15):43-58. 

9. Musa, J., Mohammed, C., Ocheke, A., Kahansim, M., Pam, V., 

& Daru, P. (2019). Incidence and risk factors for pre-eclampsia 

in Jos Nigeria. African Health Sciences, 18(3), 584-595.  

10. Agu, F. U. Ijioma, C. E. Odom, U. Elendu, M. U. Zurmi, N. B. 

Ogunnaya, F. U. Abali, et al. (2023). Prevalence of 

Hypertensionand Its Associated Factors among Inmates in 

Nigerian Correctional Centres. Asian Journal of Research in 

Cardiovascular Diseases, 5 (1). pp. 171-183. 

11. Ijioma CE, Uwalaka IW., Kamanu CO, Okeji I. E., Aminu-

Ayinde, et al. (2023). Impact of Training Programs on 

Awareness and Practice of Lifestyle Modifications among 

Hypertensive Patients Attending Outpatient Clinic of the 

University College Hospital, Ibadan, Nigeria. Cardiology and 

Angiology: An International Journal, 12(4), 130–143.  

12. Chikezie, K., Uche, C. L., Ekeleme, N. C., Okite, U. P., Abali, I. 

O., et al. (2024). Haematological Perturbations in Human 

Immunodeficiency Virus (HIV) Positive Patients Receiving 

Antiretroviral Therapy in Edo State, Nigeria. International STD 

Research & Reviews, 13(1), 21–31. 

13. Bartsch, E., Medcalf, K. E., Park, A. L., & Ray, J. G. (2016). 

Clinical risk factors for preeclampsia in the 21st century. 

Obstetrics & Gynecology, 126(4), 763-770. 

14. Duckitt, K., & Harrington, D. (2020). Risk factors for pre-

eclampsia at antenatal booking: systematic review of controlled 

studies. BMJ, 330(7491), 565. 

15. Ananth, C. V., & Peltier, M. R. (2023). Preeclampsia and its 

complications: an update. Current Opinion in Obstetrics & 

Gynecology, 25(6), 475-481. 

16. Brown, M. A., Magee, L. A., Kenny, L. C., Karumanchi, S. A., 

McCarthy, F. P., et al. (2021). Hypertensive Disorders of 

Pregnancy: ISSHP Classification, Diagnosis, and Management 

Recommendations for International Practice. Hypertension, 

77(2), 409-426. 

17. Williams, D. (2020). Pregnancy: a stress test for life. Current 

Opinion in Obstetrics & Gynecology, 32(6), 431-438. 

18. Aliyu, M. H., Lynch, O., Nana, P. N., Alio, A. P., Wilson, R. E., 

et al. (2020). Alcohol consumption and risk of preeclampsia: a 

systematic review. Obstetrical & gynecological survey, 65(5), 

329-337. 

19. American College of Obstetricians and Gynecologists. (2020). 

Physical Activity and Exercise During Pregnancy and the 

Postpartum Period: ACOG Committee Opinion, Number 804. 

Obstetrics and gynecology, 135(4), e178-e188. 

20. Spradley, F. T. (2019). Metabolic abnormalities and obesity's 

impact on the risk for developing preeclampsia. American 

Journal of Physiology-Regulatory, Integrative and Comparative 

Physiology, 312(3), R5-R12. 

21. Magee, L. A., Pels, A., Helewa, M., Rey, E., von Dadelszen, P., 

et al. (2019). Diagnosis, evaluation, and management of the 

hypertensive disorders of pregnancy. Pregnancy Hypertension, 

13, 291-296. 

https://www.ahajournals.org/doi/abs/10.1161/CIRCRESAHA.118.313276
https://www.ahajournals.org/doi/abs/10.1161/CIRCRESAHA.118.313276
https://www.ahajournals.org/doi/abs/10.1161/CIRCRESAHA.118.313276
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(98)08049-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(98)08049-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(98)08049-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(98)08049-0/fulltext
https://www.tandfonline.com/doi/abs/10.2147/IJWH.S151784
https://www.tandfonline.com/doi/abs/10.2147/IJWH.S151784
https://www.tandfonline.com/doi/abs/10.2147/IJWH.S151784
https://www.tandfonline.com/doi/abs/10.2147/IJWH.S151784
http://go7publish.com/id/eprint/3088/
http://go7publish.com/id/eprint/3088/
http://go7publish.com/id/eprint/3088/
http://go7publish.com/id/eprint/3088/
http://go7publish.com/id/eprint/3088/
https://www.ajol.info/index.php/ahs/article/view/176136
https://www.ajol.info/index.php/ahs/article/view/176136
https://www.ajol.info/index.php/ahs/article/view/176136
http://editor.journal7sub.com/id/eprint/2526/
http://editor.journal7sub.com/id/eprint/2526/
http://editor.journal7sub.com/id/eprint/2526/
http://editor.journal7sub.com/id/eprint/2526/
http://editor.journal7sub.com/id/eprint/2526/
http://stm.e4journal.com/id/eprint/1353/
http://stm.e4journal.com/id/eprint/1353/
http://stm.e4journal.com/id/eprint/1353/
http://stm.e4journal.com/id/eprint/1353/
http://stm.e4journal.com/id/eprint/1353/
http://stm.e4journal.com/id/eprint/1353/
http://scholar.sdpublishers.info/id/eprint/3502/
http://scholar.sdpublishers.info/id/eprint/3502/
http://scholar.sdpublishers.info/id/eprint/3502/
http://scholar.sdpublishers.info/id/eprint/3502/
http://scholar.sdpublishers.info/id/eprint/3502/
https://journals.lww.com/greenjournal/fulltext/2014/10000/Clinical_Risk_Factors_for_Preeclampsia_in_the_21st.17.aspx
https://journals.lww.com/greenjournal/fulltext/2014/10000/Clinical_Risk_Factors_for_Preeclampsia_in_the_21st.17.aspx
https://journals.lww.com/greenjournal/fulltext/2014/10000/Clinical_Risk_Factors_for_Preeclampsia_in_the_21st.17.aspx
https://www.bmj.com/content/330/7491/565?iframe=true&width=100%25&height=100%25
https://www.bmj.com/content/330/7491/565?iframe=true&width=100%25&height=100%25
https://www.bmj.com/content/330/7491/565?iframe=true&width=100%25&height=100%25
https://www.mdpi.com/1660-4601/20/2/1267
https://www.mdpi.com/1660-4601/20/2/1267
https://www.mdpi.com/1660-4601/20/2/1267
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://journals.lww.com/co-obgyn/fulltext/2003/12000/Pregnancy__a_stress_test_for_life.00002.aspx
https://journals.lww.com/co-obgyn/fulltext/2003/12000/Pregnancy__a_stress_test_for_life.00002.aspx
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1111/aogs.14451
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1111/aogs.14451
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1111/aogs.14451
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1111/aogs.14451
https://journals.physiology.org/doi/abs/10.1152/ajpregu.00440.2016
https://journals.physiology.org/doi/abs/10.1152/ajpregu.00440.2016
https://journals.physiology.org/doi/abs/10.1152/ajpregu.00440.2016
https://journals.physiology.org/doi/abs/10.1152/ajpregu.00440.2016
https://www.sciencedirect.com/science/article/pii/S221077891400004X
https://www.sciencedirect.com/science/article/pii/S221077891400004X
https://www.sciencedirect.com/science/article/pii/S221077891400004X
https://www.sciencedirect.com/science/article/pii/S221077891400004X


J. Obstetrics Gynecology and Reproductive Sciences                                                                                                                                     Copy rights @ A. I. Airaodion, et al, 

Auctores Publishing LLC – Volume 8(3)-214 www.auctoresonline.org  
ISSN: 2578-8965   Page 9 of 9 

22. Fox, C. S., Massaro, J. M., Hoffmann, U., Pou, K. M., 

Maurovich-Horvat, P., et al. (2007). Abdominal visceral and 

subcutaneous adipose tissue compartments: association with 

metabolic risk factors in the Framingham Heart Study. 

Circulation, 116(1), 39-48. 

23. Brown, M. A., Magee, L. A., Kenny, L. C., Karumanchi, S. A., 

McCarthy, F. P., et al. (2018). Hypertensive Disorders of 

Pregnancy: ISSHP Classification, Diagnosis, and Management 

Recommendations for International Practice. Hypertension, 

72(1), 24-43. 

24. Buhimschi, C. S., Norwitz, E. R., Funai, E., Richman, S., Guller, 

S., et al. (2019). Urinary angiogenic factors cluster hypertensive 

disorders and identify women with severe preeclampsia. 

American Journal of Obstetrics & Gynecology, 210(6), 540.e1-

540.e9. 

25. Karumanchi, S. A., & Lindheimer, M. D. (2018). Advances in 

the understanding of eclampsia. Current Hypertension Reports, 

20(7), 56. 

26. Roberts, J. M., August, P. A., Bakris, G., Barton, J. R., Bernstein, 

I. M., et al. (2019). Hypertension in pregnancy: executive 

summary. Obstetrics and Gynecology, 133(5), 1-25. 

27. Walker, M. C. (2020). Antithrombin III deficiency in pregnancy. 

Obstetrics & Gynecology, 75(3 Pt 1), 425-429. 

28. James, A. H. (2022). Pregnancy-induced hypertension: The role 

of thrombosis and hemostasis. Seminars in Thrombosis and 

Hemostasis, 24(5), 463-470. 

29. Sharma, S. K., Thapa, L., & Ghimire, P. (2022). Antithrombin 

III activity in women with pregnancy-induced hypertension. 

Journal of Nepal Health Research Council, 13(30), 176-180. 

30. Burrows, R. F., & Kelton, J. G. (2023). Incidentally detected 

thrombocytopenia in healthy mothers and their infants. New 

England Journal of Medicine, 329(1), 16-21. 

31. Haase, N., Scholz, J., & Stepan, H. (2017). Thrombocytopenia 

and platelet count changes in gestational hypertension and 

preeclampsia: A meta-analysis. Obstetrics & Gynecology, 

130(2), 327-337. 

32. Smith, G., Shah, A., White, S. W., Pell, J. P., & Dobbie, R. 

(2016). Maternal and fetal outcomes in women with severe pre-

eclampsia or eclampsia: A retrospective study. Lancet, 

368(9536), 849-855. 

  

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article, Click Here: Submit Manuscript 

 

DOI:10.31579/2578-8965/214 

Ready to submit your research? Choose Auctores and benefit from:  

 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more https://www.auctoresonline.org/journals/obstetrics-gynecology-

and-reproductive-sciences  

https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.106.675355
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.106.675355
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.106.675355
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.106.675355
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.106.675355
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://www.ahajournals.org/doi/abs/10.1161/HYPERTENSIONAHA.117.10803
https://www.sciencedirect.com/science/article/pii/S000293780500027X
https://www.sciencedirect.com/science/article/pii/S000293780500027X
https://www.sciencedirect.com/science/article/pii/S000293780500027X
https://www.sciencedirect.com/science/article/pii/S000293780500027X
https://www.sciencedirect.com/science/article/pii/S000293780500027X
https://link.springer.com/article/10.1007/s11906-008-0057-3
https://link.springer.com/article/10.1007/s11906-008-0057-3
https://link.springer.com/article/10.1007/s11906-008-0057-3
https://researchexperts.utmb.edu/en/publications/hypertension-in-pregnancy-executive-summary
https://researchexperts.utmb.edu/en/publications/hypertension-in-pregnancy-executive-summary
https://researchexperts.utmb.edu/en/publications/hypertension-in-pregnancy-executive-summary
https://www.intechopen.com/chapters/86471
https://www.intechopen.com/chapters/86471
https://pubmed.ncbi.nlm.nih.gov/26158653/
https://pubmed.ncbi.nlm.nih.gov/26158653/
https://pubmed.ncbi.nlm.nih.gov/26158653/
https://www.nejm.org/doi/full/10.1056/NEJM198807213190304
https://www.nejm.org/doi/full/10.1056/NEJM198807213190304
https://www.nejm.org/doi/full/10.1056/NEJM198807213190304
https://journals.lww.com/co-obgyn/fulltext/2000/04000/Current_World_Literature.13.aspx
https://journals.lww.com/co-obgyn/fulltext/2000/04000/Current_World_Literature.13.aspx
https://journals.lww.com/co-obgyn/fulltext/2000/04000/Current_World_Literature.13.aspx
https://journals.lww.com/co-obgyn/fulltext/2000/04000/Current_World_Literature.13.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4408711/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4408711/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4408711/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4408711/
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=21
https://www.auctoresonline.org/journals/obstetrics-gynecology-and-reproductive-sciences
https://www.auctoresonline.org/journals/obstetrics-gynecology-and-reproductive-sciences

