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Abstract

Objectives: Pregnancy-induced hypertension (PIH) is a serious pregnancy complication that
contributes significantly to both maternal and neonatal morbidity and mortality. The study
aimed to evaluate various hematological and biochemical parameters predictive the severity
of PIH and preeclampsia.

Methods: This was a cross sectional observational study included the study group (120
preeclampsia patients) and the control group consisted of 120 healthy pregnant women.
Venous blood samples were collected to study hematological profile, including coagulation
and biochemical analysis.

Results: out of total subjects, 40 were categorized as mild preeclampsia, 80 as severe
preeclampsia, and 120 as healthy pregnant women. The mean hemoglobin level and mean
platelet count was decreased significantly in Preeclampsia patients as the disease progressed
(p<0.05). The mean Prothrombin time and activated partial thromboplastin time were
increased significantly in PIH with disease progression (p<0.05). Liver enzymes, creatinine,
and uric acid levels increased significantly in preeclampsia as the disease progressed
(p<0.05).

Conclusion:. Most of the hematological and biochemical parameters altered as PIH
progressed in severity; these indices combined with other parameters can be used in the
prediction of preeclampsia.

Keywords: Pregnancy induced hypertension, preeclampsia, biochemical parameters,
hematological parameters

1. Introduction
Pregnancy-induced hypertension (PIH) is one of the most common pregnancy complications,
affecting approximately 5-7% of all pregnancies. It is also a significant cause of maternal and
fetal morbidity and mortality [1-2]. Gestational hypertension is defined as systolic blood
pressure (SBP) > 140mmHg and/or diastolic blood pressure (DBP) > 90mmHg at two
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measurements 4hours apart at 20weeks of gestation in a previously normotensive woman [3].
Incidence of Hypertensive disorders in pregnancy occur in 2-10% worldwide and incidence
of PIH in India ranges from 5% to 15% [4]. Preeclampsia is defined as the presence of
systolic blood pressure of 140 mm Hg or more or diastolic blood pressure of 90 mm Hg or
more on two occasions at least 4 hours apart after 20 weeks of gestation in a woman with
previously normal blood pressure and proteinuria 300 mg or more per 24-hour urine
collection (or this amount extrapolated from a timed collection) or protein/creatinine ratio of
0.3 mg/dL or more or dipstick reading of 2+ (used only if other quantitative methods not
available) [5]. Preeclampsia is a serious multisystem disorder unique in human pregnancy, is
a major cause of potentially preventable maternal and fetal morbidity and mortality [6]. The
most common immediate maternal complications of PIH are eclampsia, oligohydramnios,
accidental hemorrhages, disseminated intravascular coagulation, and hemolysis, elevated
liver enzymes and low platelets (HELLP) syndrome. Remote complications include residual
hypertension, recurrent preeclampsia, and chronic renal failure [7]. Several methods focus on
early trimester screening, such as those of angiogenic factors or biomarkers, the current
guideline for immediately diagnosing preeclampsia severity depends mainly on blood
pressure levels and proteinuria [8]. Preeclampsia develops a variety of hematologic
aberrations, which affect the outcome of the patients, the coagulation-fibrinolytic system is
thought to be one of the most seriously affected systems in preeclampsia by maternal
inflammatory reactions and immune dysfunction [9]. Leukocyte counts are more elevated in
pregnant women with PE than in normal pregnancy, mainly due to an increased number of
neutrophils as opposed to a decreased number of leukocytes [10]. Several studies reported a
significant decrease in platelet count and increase in mean platelet volume (MPV) and
platelet distribution width (PDW) in pregnant women who developed PE compared with
pregnant women who did not [11-12]. Complete blood count, urine examination, and liver
function tests performed to identify platelet abnormalities, red cell abnormality, and to detect
patients who progress to HELLP syndrome. Various strategies have been proposed to reduce
the perinatal effects of preeclampsia. This can be achieved by early diagnosis of preeclampsia
simply via assessment of blood coagulation profile [13].

Aims & objectives: The aim of this study was to examine whether hematological and serum
biochemical parameters may be of use in predicting the severity and perinatal outcome in
preeclampsia.

2. Material & Methods
This cross sectional study was done in the Department of Pathology with the support of the
Department of OBG in a tertiary care hospital, India. In this study, we examined and
classified the all pregnant women admitted to the delivery room or outpatient clinic of OBG
department.
Inclusion criteria:
e Women were >20 weeks of gestation
e Blood pressure (BP) of >140/90 mmHg and >1+ proteinuria
e Participants who provides written informed consent for the study
Exclusion criteria:
e Previously known cases of hypertension
e Bleeding disorders and preeclampsia superimposed on a known case of essential
hypertension
e Participants who not willing for the study
e All patients with coexisting medical, surgical or gestational conditions were excluded
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The criteria for diagnosis of preeclampsia were new onset arterial hypertension, or diastolic
pressures of > 90 mmHg and systolic pressures of > 140 mmHg, measured on two separate
occasions within 24h, more than 6 hours apart, and proteinuria of > 300 mg of protein in 24-
hour urine samples which were developed after the 20th week of pregnancy in previously
normotensive women. In the analysis of clinical parameters, the highest recorded values of
arterial blood pressure were used. The study group was divided into two subgroups: severe
and mild preeclampsia, based on the presence of criterion for severe preeclampsia.
Preliminary data of patients with PIH were collected at admission, coded, and recorded into a
master chart.

Venous blood samples were collected in EDTA tubes for hematological profile, in sodium
citrate tube for coagulation studies, and in plain tubes for biochemical analysis. The
hematological parameters were assessed using an auto analyzer. Erythrocyte sedimentation
rate (ESR) was determined using disposable Westergren’s tubes. Automated blood
coagulation analyzer and the biochemical analysis using automated analyzer.

Statistical analysis: IBM SPSS version 22.0 statistics program was used to analyze the data.
Before statistical analysis, all variables were checked for normality. P-values less than 0.05
(P <0.05) were accepted as significant.

3. Results

A total of 120 diagnosed cases of preeclampsia and same number of control were enrolled
and analysed, out of that, 40 were categorized as mild preeclampsia and 80 as severe
preeclampsia. The mean age and BMI was significantly higher among preeclampsia group as
compared to control. In preeclampsia, the mean gestational age, parity and neonate birth
weight was significantly lower than the control group (p<0.05) [table: 1].

Table 1: Comparison of socio-demographics characteristics between preeclampsia and
control group

Parameters Mild Severe Control P value
Preeclampsia Preeclampsia (n=120)
(n=40) (n=80)
Age (years) 30.43+3.24 31.91 + 6.55 28.63 +3.54 | 0.001
Parity 1.63£0.67 1.35+£0.85 1.83+0.46 0.001
BMI 30455 31.8+6.3 27.7+5.2 0.001
Gestational age | 37.43 £2.43 36.22 +2.33 38.58+2.17 |0.001
Birth weight | 2.8 +0.3 2.6+0.4 3.3+£0.2 0.001
(kg)

We found significantly higher SBP, DBP and mean arterial pressure in the mild and severe
preeclampsia group than control groups (p<0.05). Significant Proteinuria was seen in severe
preeclampsia followed by mild preeclampsia, but no proteinuria in control group.

Table 2: Comparison of clinical characteristics between preeclampsia and control group

Clinical parameters Mild Severe Control P value
Preeclampsia Preeclampsia (n=120)
Systolic blood pressure | 148.53 +7.64 170.76 £13.39 108.12 £9.62 | 0.001
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Diastolic blood pressure | 98.58 + 4.65 112.76 £ 8.15 70.44 £6.46 | 0.001
Proteinuria (grams/24h) | 0.58 + 0.26 2.68 +1.36 0.0+£0.0 0.001
MAP at hospitalization | 110.0+5.4 1240+ 8.8 85.0+ 2.6 0.001

Among hematological parameters, the mean levels of hemoglobin (Hb), platelets, Red blood

cells count, Hematocrit,

Prothrombin time (PT), international normalized ratio (INR) and

partial thromboplastin time (aPTT) differed significantly between preeclampsia patients and

control group (p<0.05).

Table 3: Comparison of hematological parameter between preeclampsia and control group

Hematological parameters Preeclampsia Control P value
(n=120) (n=120)
Hemoglobin (g/dl) 114+16 105+1.2 <0.001
Platelets (10%cells/L) 208 + 53 246 + 76 <0.001
ESR (mm/hr) 66.51 + 20.2 70.92+£23.4 |0.119
Total leukocyte count (10%/L) 9.43+£2.04 9.15+2.18 0.305
Red blood cells count (10%/L) 4.66 + 0.58 411+2.23 |0.009
HCT - Hematocrit (%) 36.80 +4.32 33.61+3.52 |<0.001
MPV (f1) 10.68 £ 2.45 11.18+1.87 |0.076
Prothrombin time (seconds) 12.46 £ 1.87 11.24 £1.24 | <0.001
Activated partial thromboplastin time | 27.66 + 3.81 3244 £4.24 | <0.001
(APTT))
International normalized ratio (INR) 1.03+£0.10 1.1+£0.2 0.007

The preeclampsia group reported statistically significant higher values of aspartate
aminotranferase (AST), alanine aminotranferase (ALT), lactate dehydrogenase (LDH), total
cholesterol, triglyceride, urea, creatinine and uric acid compared to the control group,and

lower values of aloumin (p < 0.05).

Table 4: Comparison of biochemical parameter between preeclampsia and control group

Biochemical parameters Preeclampsia Control P value
(n=120) (n=120)
Serum proteins (mg/dL) 5.82+0.26 6.6 +0.16 <0.001
Serum albumin (mg/dL) 2.7+0.14 3.6 +0.20 <0.001
AST - aspartate aminotrans (U/L) 68 + 10.4 19.8+5.6 <0.001
ALT - alanine aminotrans (U/L) 44 +7.2 14+45 <0.001
LDH - lactate dehydrogenase (U/L) 456.41 +98.47 | 312.97+82.64 |<0.001
Total bilirubin (umol/L) 6.34+1.74 3.27+£0.72 <0.001
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Direct bilirubin (umol/L) 0.92+ 0.40 1.14+0.52 0.003

Total cholesterol (mmol/L) 8.06 +£1.35 6.32 £1.02 <0.001
Triglycerides (mmol/L) 417 £1.14 3.33+1.07 <0.001
Urea (mg/dL) 26.6 +£10.5 16.8+3.4 <0.001
Creatinine (mg/dL) 0.78 £0.31 0.44 £0.13 <0.001
Uric acid (mg/dL) 6.78 £1.75 4,74 £1.25 <0.001
CRP - C-reactive protein (mg/L) 6.86 £ 2.74 518 +1.79 <0.001

4. Discussion

Preeclampsia is one of the leading causes of maternal and fetal morbidity and mortality.
After active research for many years, the etiology of PIH remains unclear. Evidence suggests
that there were several underlying causes for endothelial dysfunction such as hypertension,
proteinuria, and edema, as well as preeclampsia [14].
Our study showed that patients with severe preeclampsia were on average slightly older than
those with mild preeclampsia and healthy group, concordance to Nadkarni Jet al [15],
advanced age is a risk factor for severe preeclampsia.
BMI of severe preeclampsia subjects was significantly higher than the mild preeclampsia and
healthy group, similar finding also reported by Han L, et al [16] and D. Ozkan et al [17].
The present study showed that the mean gestational age, parity and neonate birth weight was
significantly lower in preeclampsia than the control group, accordance with the M Hackelder
et al [18] and Sandstroem et al[19].
Proteinuria is one of the essential criteria for defining preeclampsia, current study
significantly proteinuria was found among severe preeclampsia group as compared to mild
preeclampsia, results correlate with the Jelena et al [20] and Morris RK et al [21].
Of hematological parameters among our patients, the most significant is the statistically
lower hemoglobin and platelet count in the study group compared to the control group.
According to the findings of most other authors like Navamar et al [22], Alisi PN et al 23]
and Monteiro G et al [24], Platelet count variations in PIH may be due to increased
consumption, decreased life span and increased aggregation by increased levels of
thromboxane A2 in placental circulation.
In the present study, TLC and MPV were not found to be significantly different in
preeclampsia and the control group, agreement with the Tasin et al [25].
In this study, PT, aPTT, and INR were significantly differed between preeclampsia patients
and control group, with significantly increased PT levels, Similar to our findings, Shetty et al
[26], Hsiao-Wen Lu et al [27] and Chaware SA et al [28] also reported same results.
In our study, the mean serum protein and albumin significantly decreased, whereas SGOT
and SGPT levels were significant increase in preeclampsia group as compared to control,
which are similar to the Boddapati et al [29] and Bhowmik et al [30].
The levels of urea, creatinine, and uric acid were increased in patients with preeclampsia
when compared to normal individuals, indicating impaired renal function in PIH. These
findings are in agreement with findings of some previous studies [31-32].

5. Conclusion
The laboratory parameters changes such as anemia, thrombocytopenia, and deranged
coagulation profile as well as altered liver and renal profile are seen in Preeclampsia. The
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degree of thrombocytopenia, anemia, and deranged parameters increases as the disease
progresses.

The results show that repeated blood test could help in careful monitoring, early detection,
and appropriate management of PIH in order to reduce risk of morbidity and mortality.
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