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Abstract 
Aim: This study aimed to relevance of leukocyte and platelet counts in pregnancy-related hypertension disorders: 
A retrospective analysis. 
Methodology: This retrospective study enrolled 84 women with hypertensive disorders, including chronic 
hypertension, gestational hypertension, mild preeclampsia, and severe preeclampsia. The total leukocyte counts, 
differential leukocyte counts, and platelet counts were extracted from their medical records. Then, NLR and PLR 
were calculated. The correlations of these hematological parameters with the severity of hypertensive disorders 
were evaluated statistically.  
Results: Leukocyte and neutrophil counts increased gradually with the severity of hypertensive disorders, whereas 
platelet counts decreased. The neutrophil-to-lymphocyte ratio (NLR) and Platelet: lymphocyte ratio (PLR) were 
significantly higher in severe pre-eclampsia (NLR: 4.1; PLR: 74) compared to chronic hypertension and 
gestational hypertension. Both NLR and PLR showed a positive correlation with the severity of the hypertensive 
disorder (p < 0.05).  
Conclusion: NLR and PLR are effective markers of systemic inflammation in pregnancy hypertensive disorders, 
with higher values correlating to greater disease severity. These markers may assist in identifying and monitoring 
patients with severe hypertensive conditions during pregnancy. 
Keywords: Chronic hypertension, Gestational hypertension, Hypertensive disorders, NLR, PLR 
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Introduction 

The most common medical condition that arises 
during pregnancy is hypertensive disorders, which 
affect 6 to 8% of pregnancies in the US [1].  Prenatal 
hypertension, pre-eclampsia, eclampsia, and chronic 
hypertension exacerbated by pre-eclampsia are 
among the ailments that fall under the category of 
hypertensive diseases in pregnancy [2].  Between 7 
and 15% of pregnant women have hypertension, and 
several theories, including those relating to 
immunology, genetics, abnormal placental invasion, 
and elevated inflammatory response, have been put 
up to explain its etiology [3].  Endothelial 
dysfunction arises from the stimulation of 
leukocytes during the inflammatory response [4], 
which produces cytokines, interleukin-8, and tumor 
necrosis factor α. A relationship between activated 
leukocytes and platelets that starts and intensifies 
inflammation in the vascular endothelium has been 

found in a new study. Endothelial impairment is 
caused by an increased systemic inflammatory 
response [5], which occurs before the clinical 
manifestation of preeclampsia. The (PLR) and 
(NLR), two hematological measures, have recently 
been used as indicators of systemic inflammatory 
response and may be used to gauge adverse 
consequences for both the mother and the fetus in 
preeclampsia. Preeclampsia is defined by an 
increase in the systemic inflammatory response, 
which is observed during the final trimester of 
pregnancy, as shown by Mihu et al. (2010) [6].   

The PLR and NLR, two hematological 
measurements, have recently been used as markers 
of systemic inflammatory response and may be 
useful in determining the degree of preeclampsia. 
Studies have been carried out to investigate the 
differences in indicators of the systemic 
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inflammatory response between preeclampsia and 
normal pregnancies. Since there is not enough 
information to compare the markers across different 
illnesses, this study attempts to assess the leukocyte, 
and platelet counts in hypertensive diseases of 
pregnancy and their link with the severity of the 
sickness.  

After the 20th week of pregnancy, proteinuria and 
raised blood pressure greater than or equal to 140/90 
mm Hg are used to diagnose preeclampsia (PE) [7]. 
Preeclampsia is neither prevented nor is the fetus 
benefited by treatment for moderate to severe 
chronic hypertension. Severe hypotension may 
affect the perfusion of the placenta and the health of 
the newborn [8]. To prevent maternal end-organ 
damage, pharmacologic intervention treatment is 
considered if blood pressure remains elevated above 
150 to 180/100 to 110 mm Hg [9]. Oral agents for 
persistent hypertension include methyldopa, 
labetalol, and nifedipine (Procardia) [10]. 
Angiotensin-converting enzyme inhibitors and 
angiotensin-II receptor antagonists are 
contraindicated due to teratogenic effects, 
intrauterine growth restriction (IUGR), and newborn 
renal insufficiency [11]. Researchers have linked the 
beta blocker atenolol (Tenormin) to intrauterine 
growth restriction (IUGR), and thiazide diuretics 
may worsen intravascular fluid depletion if 
preeclampsia occurs concurrently. Women in active 
labor with uncontrolled severe chronic hypertension 
require therapy with intravenous labetalol or 
hydralazine. Morbidity is normally secondary to 
coincident pre-eclampsia, or IUGR [12].  

Rapid increases in blood pressure, the onset of 
proteinuria, or manifestations of severe pre-
eclampsia indicate the presence of overlaid pre-
eclampsia. Serial fundal height measurements, 
supplemented by ultrasound scanning at four-week 
intervals from 28 weeks of gestation, can assess the 
fetus' growth. Evaluation and comparison of 
inflammatory mediators, such as leukocyte count, 
platelet count, absolute neutrophil count, absolute 
lymphocyte count, neutrophil-lymphocyte ratio, and 
platelet-lymphocyte ratio, are conducted in 
hypertensive conditions of pregnancy. This study 
aimed to observe the counts of leukocytes and 
platelets in women suffering from hypertensive 
disorders of pregnancy. 

Materials and methods: 

Research Design 

This study was retrospective and only facilitated the 
scrutinizing of the files of previous patients who had 
been delivered to the institution within that range. 
This study only included those cases with 
hypertensive disorders, and therefore it was only 
connected to chronic hypertension, gestational 
hypertension, and preeclampsia of either a mild or 

severe nature. The analysis for NLR and PLR used 
the same patients to see how much the severity, as 
well as the nature of hypertensive disorder present in 
the patients, varies for neutrophil-to-lymphocyte 
ratio and platelet-to-lymphocyte ratio. 

Study Area 

The study was conducted at the Department of 
Obstetrics and Gynaecology, RDJM Medical 
College and Hospital, Turki, Muzaffarpur, Bihar, 
India for one year with its comprehensive medical 
infrastructure, provided a suitable environment for 
conducting the study, as it deals with a wide variety 
of maternal cases, including those involving 
hypertensive disorders of pregnancy. Its medical 
record system allowed for an efficient review of past 
patient data, facilitating the retrospective nature of 
the research. 

Sample Size 

This study included 84 women who experienced 
hypertensive disorders of pregnancy. 

Sample selection Criteria 

Inclusion Criteria 

Inclusion criteria included women with a singleton 
pregnancy (i.e., only one fetus) and a hypertensive 
disorder of pregnancy, such as chronic hypertension, 
gestational hypertension, or preeclampsia. 
Additionally, the patient’s records had to include 
information about leukocyte and platelet counts at 
the time of admission. 

Exclusion Criteria 

Women who experienced fever, HELLP syndrome, 
anaemia, ruptured membranes, multiple 
pregnancies, eclampsia and infections, or concurrent 
morbidities (i.e., DM, hypothyroidism, chronic 
HTN, renal disease, collagen vascular disease, or 
IHD) 

Procedure 

Medical records of all eligible women were accessed 
via the hospital’s electronic medical record system. 
Data collected included total leukocyte count, 
differential leukocyte count, and platelet count at the 
time of admission. For each patient, the absolute 
neutrophil count and absolute lymphocyte count 
were obtained to calculate the neutrophil-to-
lymphocyte ratio (NLR) and (PLR). The women 
were further categorized into four separate 
categories according to their actual hypertensive 
disorder-chronic hypertension, gestational 
hypertension, mild preeclampsia, and severe 
preeclampsia. The study was performed to check 
any strong associations between leukocyte counts, 
platelet counts, and computed ratios (NLR and PLR) 
with the type and severity of hypertensive disorder. 

Medical Records Access 
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Initially, the hospital accessed all potentially eligible 
women's EMRs and sought their medical records 
through the EMR system. EMRs are electronic 
copies of patients' paper charts and contain 
exhaustive information about the patient's medical 
history, diagnoses, treatment, laboratory results, and 
other pertinent health metrics that may be relevant. 
With the EMR system, the researchers were able to 
query patient information in detail efficiently, 
including laboratory results on leukocyte and 
platelet counts. With such access, the researchers 
could focus strictly on the data points required for 
the study, ensuring proper retrieval of blood count 
parameters from admission records. 

Total Leukocyte Count 

In simple terms, the total leukocyte count is the 
white blood cell count present within a given volume 
of blood. WBC are important in the body's immune 
response in terms of fighting infections and 
inflammation. As a result, the total leukocyte count 
was one of the main data points looked at in this 
study, as it may reflect underlying immune or 
inflammatory activity in women with hypertensive 
disorders of pregnancy. Elevated or reduced TLC 
may be indicative of abnormal immunity responses, 
which was a critical concern in many conditions, 
such as preeclampsia, where inflammation appears 
to be involved. 

Differential Leukocyte Count 

The differential count of leukocytes further breaks 
down these various types of white blood cells, which 
include neutrophils, lymphocytes, monocytes, 
eosinophils, and basophils. Each type of leukocyte 
will have a specific role to play in the immune 
system. For instance, the neutrophil primarily 
contributes to bacterial infection, while the 
lymphocytes, categorized into B cells and T cells, 
are crucial for the body's adaptive immune response. 
These differential count results revealed changes in 
specific types of leukocytes associated with various 
types of hypertensive disorders. There was thus a 
revelation of immune activity beyond the total 
leukocyte count. 

Platelet Count 

The platelet count measures the number of platelets 
in the blood, which were small cell fragments crucial 
for blood clotting. Platelets are particularly 
important in the context of pregnancy, where 
conditions like preeclampsia can be associated with 
reduced platelet counts (thrombocytopenia). In this 
study, platelet counts were analyzed to determine 
whether there were any significant deviations in 
women with hypertensive disorders. A decrease in 
platelet count may suggest complications such as 
(HELLP) syndrome, which was a severe form of 
preeclampsia. 

Neutrophil-to-Lymphocyte Ratio (NLR) 

The NLR is a calculated ratio that compares the 
absolute neutrophil count to the absolute 
lymphocyte count. It serves as a marker of systemic 
inflammation. Neutrophils are part of the body’s 
first line of defense against infection, while 
lymphocytes are involved in adaptive immune 
responses. An elevated NLR could be associated 
with a more intense inflammatory condition, which 
was also relevant to hypertension and preeclampsia, 
where inflammation seems to take on an initiating 
role. In this scenario, for each patient, the NLR was 
calculated to determine its relationship with both the 
type and severity of hypertensive disorders. High 
values of NLR may suggest a higher level of 
inflammation related to these conditions. 

Platelet-to-Lymphocyte Ratio (PLR) 

Like NLR, the PLR is another calculated parameter 
that will measure the ratio of the number of platelets 
to the number of lymphocytes. In addition to 
inflammation, numerous other medical conditions 
such as cardiovascular diseases and cancer have also 
documented this ratio. An elevated PLR may imply 
platelet activation and inflammation, both of which 
form the central pathophysiology of conditions such 
as pre-eclampsia. The research calculated the PLR 
for each patient to determine if this ratio was indeed 
significantly different for the groups involved with 
hypertensive disorders of pregnancy. 

 Statistical Analysis 

The study was conducted using the SPSS v.20.0 
program, which is a statistical tool designed for 
social sciences. A significant criterion of P=0.05 
was used. Numerical and percentage values were 
used to describe quantitative data. The quantitative 
data was characterized using statistical measures 
such as range, mean, standard deviation (SD), and 
median. The χ2-test was used to evaluate the 
comparability of several groups based on categorical 
data. 

Results 

Table 1 presents the demographic and clinical 
characteristics of the study population across four 
groups (n=84). The mean age was highest in the 
chronic hypertension group (32.1 years) and lowest 
in the severe preeclampsia group (27.6 years), with 
an overall mean of 29.8 years. Gestational age at 
diagnosis averaged 36.0 weeks across all groups, 
with a slightly lower mean in the severe 
preeclampsia group (34.5 weeks). Parity was 
consistent across groups, ranging from 1.3 to 1.8, 
with an overall mean of 1.6 children. These 
characteristics highlight subtle differences in age 
and gestational age between the groups. 
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Table 1: The study population's clinical and demographic characteristics 
Characteristic Chronic 

Hypertension 
(n=21) 

Gestational 
Hypertension 
(n=21) 

Mild 
Preeclampsia 
(n=21) 

Severe 
Preeclampsia 
(n=21) 

Total 
(n=84) 

Age (years) 32.1 ± 4.5 30.5 ± 3.8 28.9 ± 3.2 27.6 ± 4.0 29.8 ± 4.1 
Gestational 
Age (weeks) 

36.4 ± 2.1 37.2 ± 1.8 36.0 ± 2.5 34.5 ± 2.3 36.0 ± 2.3 

Parity 1.8 ± 0.6 1.5 ± 0.4 1.6 ± 0.5 1.3 ± 0.4 1.6 ± 0.5 
 
Table 2 outlines the (TLC) and (DLC) across the 
study groups. TLC increases progressively from 
chronic hypertension (9.2 ×10⁹/L) to severe 
preeclampsia (11.4 ×10⁹/L). Neutrophil counts 
follow a similar trend, being highest in severe 
preeclampsia (8.1 ×10⁹/L) and lowest in gestational 

hypertension (6.2 ×10⁹/L). Lymphocyte counts 
remain relatively consistent across groups, though 
slightly elevated in mild preeclampsia (2.4 ×10⁹/L). 
The (NLR) peaks in severe preeclampsia at 4.1, 
indicating increased inflammatory response in this 
group. 

 
Table 2: TLC and DLC in Study Groups 

Parameter Chronic 
Hypertension  

Gestational 
Hypertension  

Mild 
Preeclampsia  

Severe 
Preeclampsia  

Total Leukocyte Count (TLC) 9.2 ± 2.1 (×10⁹/L) 8.7 ± 1.8 (×10⁹/L) 9.8 ± 2.0 (×10⁹/L) 11.4 ± 2.5 (×10⁹/L) 

Neutrophil Count 6.4 ± 1.4 (×10⁹/L) 6.2 ± 1.1 (×10⁹/L) 6.9 ± 1.5 (×10⁹/L) 8.1 ± 1.9 (×10⁹/L) 

Lymphocyte Count 2.1 ± 0.7 (×10⁹/L) 2.0 ± 0.6 (×10⁹/L) 2.4 ± 0.8 (×10⁹/L) 2.0 ± 0.7 (×10⁹/L) 

Neutrophil-to-Lymphocyte 
Ratio (NLR) 

3.1 ± 0.9 3.2 ± 0.8 2.9 ± 0.7 4.1 ± 1.0 

 
Table 3 presents the platelet count and Platelet-to-
Lymphocyte Ratio (PLR) across the study groups. 
The platelet count decreases from chronic 
hypertension (220 ×10⁹/L) to severe preeclampsia 
(160 ×10⁹/L), reflecting lower platelet levels in 
preeclampsia, particularly in severe cases. Similarly, 
the PLR shows a declining trend, being highest in 

chronic hypertension (105) and lowest in severe 
preeclampsia (74), indicating a progressive 
reduction in platelet function as the severity of 
hypertensive disorders increases. This suggests 
potential platelet consumption and inflammatory 
responses in severe preeclampsia. 

 
Table 3: Platelet Count and PLR in Study Groups 

Parameter Chronic 
Hypertension  

Gestational 
Hypertension  

Mild 
Preeclampsia  

Severe 
Preeclampsia  

Platelet Count 220 ± 45 (×10⁹/L) 210 ± 40 (×10⁹/L) 195 ± 50 
(×10⁹/L) 

160 ± 55 (×10⁹/L) 

Platelet-to-Lymphocyte 
Ratio (PLR) 

105 ± 25 98 ± 22 81 ± 20 74 ± 28 

 
Table 4 shows the correlation between 
hematological parameters NLR and PLR and the 
severity of hypertensive disorders. Both NLR and 
PLR demonstrate a positive correlation with disease 
severity, with correlation coefficients increasing 
progressively from chronic hypertension (r = 0.42 

for NLR and r = 0.37 for PLR) to severe 
preeclampsia (r = 0.68 for NLR and r = 0.60 for 
PLR). The p-value is less than 0.05, indicating that 
these correlations are statistically significant. This 
suggests that higher NLR and PLR are associated 
with more severe hypertensive conditions. 

 
Table 4: Correlation Between Hematological Parameters and Severity of Hypertensive Disorders 

Parameter Chronic 
Hypertension (r) 

Gestational 
Hypertension (r) 

Mild 
Preeclampsia (r) 

Severe 
Preeclampsia (r) 

p-
value 

Neutrophil-to-
Lymphocyte Ratio 
(NLR) 

0.42 0.48 0.55 0.68 p < 
0.05 

Platelet-to-
Lymphocyte Ratio 
(PLR) 

0.37 0.43 0.50 0.60 p < 
0.05 
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Discussion 

According to present investigations, as gestational 
hypertension increases to severe preeclampsia, Total 
Leukocyte Count (TLC) and Neutrophil counts rise, 
indicating increased inflammatory activity. This 
finding disagrees with Eman et al. (2017) [13], who 
found that the level of neonates born to mothers who 
were under PIH was a case of leukopenia and 
neutropenia, indicating that immune profiles were 
depressed in neonates. Although both studies 
emphasize the importance of hypertensive disorders, 
the current study mirrors maternal leukocytosis, 
while Eman has emphasized neonatal immune 
suppression. 

Similarly, Singnarpi et al. (2014) [14], neonates born 
to hypertensive mothers also presented with 
leukopenia. However, the results contradict a patient 
population with elevated leukocyte counts. 
Therefore, while both studies assert that 
hypertension alters leukocyte profiles, the current 
study observes maternal leukocytosis, while 
Singnarpi notes neonatal leukopenia, suggesting that 
the former may have distinct immune responses 
from the latter. 

In the present study, platelet count decreases 
substantially from chronic hypertension (220 
×10⁹/L) to the severe preeclampsia stage (160 
×10⁹/L), reflecting platelet consumption with higher 
states of hypertensive disorder. As a result, PLR 
decreases, which may indicate platelet dysfunction 
in severe pre-eclampsia. This aligns with platelet 
activation and consumption as part of the systemic 
inflammatory response in hypertensive pregnancies. 
Djordjevic et al. (2018) [15], while focusing on 
critically ill patients with sepsis and trauma, 
discovered that PLR was not significantly different 
between survivors and non-survivors, other than in 
the trauma without sepsis group. Therefore, it 
suggests that for different clinical settings, such as 
trauma or infection, PLR may not have the same 
predictive value as it has during hypertensive 
disorders like pre-eclampsia.  

Erdal et al. (2019) [16] investigated PLR in 
morbidly obese subjects and found significantly 
higher values compared to controls. This contrasts 
with the current study, which shows a decreased 
PLR with increased hypertensive disorders. 
Increased PLR in obesity may reflect an ongoing 
inflammatory state, whereas the decline in PLR in 
preeclampsia is likely reflective of platelet 
consumption due to vascular injury and 
inflammation. Both, however, indicate the role of 
PLR as an inflammatory marker and measure of 
response against inflammation, but with a different 
trend following the condition. 

NLR and PLR have an extremely significant 
positive correlation to the intensity of hypertensive 

disorders, with an increase in the coefficient of 
correlation from chronic hypertension to severe 
preeclampsia (r = 0.68 for NLR and r = 0.60 for 
PLR). These findings link inflammatory markers to 
the severity of the disease; consequently, high levels 
of NLR and PLR serve as strong indicators of more 
severe hypertension conditions, a phenomenon that 
previous studies have linked to inflammation in 
various pathological states. 

Merad-Boudia et al. (2019) [17] also investigated 
hematological parameters in hypertensive patients 
and found a statistically significant association 
between lower counts of red blood cells, platelets, 
and enhanced sedimentation rates with the risk of 
hypertension. Although the present study reports on 
NLR and PLR, both studies highlight the role of 
hematological alterations in hypertension. Similarly, 
Gebrie et al. (2018) [18] indicated an uncontrolled 
hypertensive patient with an elevated red blood 
count and an altered lipid profile. Even though these 
studies differ in that they focus on different 
hematological markers, the bottom line is that blood 
parameters are critical in hypertension prediction 
and assessment. 

Conclusion 

Pregnancy-related hypertension issues are a 
prevalent medical condition that affects 6–8% of 
pregnancies in the US. Numerous ideas, such as 
those about immunology, genetics, aberrant 
placental invasion, and an increased inflammatory 
response, have an impact on the pathophysiology of 
hypertension during pregnancy. Recently, systemic 
inflammatory response indicators such as the PLR 
and NLR have been used. Higher NLR and PLR 
indicated more severe hypertensive conditions, 
according to the research, which also discovered that 
TLC, DLC, and platelet count demonstrated a 
tendency toward gradual increase from chronic 
hypertension to severe preeclampsia. 
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