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Abstract 

Background: Preeclampsia refers to the new onset of hypertension and proteinuria or hypertension 

and end-organ dysfunction with or without proteinuria after 20 weeks of gestation in a previously 

normotensive woman. 

Objective: This study was aimed to evaluate the relationship between Neutrophil/Lymphocyte ratio 

(NLR) in patients with pre-eclampsia (PE) and severity of preeclampsia. Subjects and methods: This 

prospective study comprised a total of 150 pregnant females divided in 3 groups "50 healthy pregnant 

females (Group 1), 50 females with mild pre-eclampsia (Group 2) and 50 with severe pre-eclampsia 

(Group 3)". All the study participants were statistically compared in respect to 

Neutrophil/Lymphocyte Ratio (NLR) and the baseline data including age and BMI. Results: Maternal 

NLR was determined to be significantly high in the pre-eclamptic patients (Groups 2 and 3) compared 

to those with healthy pregnancies (Group 1) (p = 0.0003). NLR was significantly higher in the severe 

pre-eclampsia group than in the mild pre-eclampsia group (p = 0.042). Conclusion: It could be 

concluded that while NLR was determined as significantly high in patients with pre- eclampsia, to be 

able to use this in the classification of the severity of pre-eclampsia, there is a need for further studies 

on a more extensive population. 
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Introduction 

Preeclampsia refers to the new onset 

of hypertension and proteinuria or 

hypertension and end-organ dysfunction with 

or without proteinuria after 20 weeks of 

gestation in a previously normotensive 

woman. Severe hypertension "systolic blood 

pressure is ≥160 mmHg or diastolic blood 

pressure is ≥110 mmHg" or signs/symptoms of 

end-organ injury "with Systolic blood 

pressure ≥140 mmHg or diastolic blood 

pressure ≥90 mmHg" represent the severe 

end of the disease spectrum 
(1)

. 

Pregnancy is a controlled 

inflammatory state. It is believed that an 

excessive systemic inflammatory response is 

the basis of the clinical manifestations of PE 
(2)

. 

Maternal circulating leukocytes are 

activated in pregnancy and further activated in 

preeclampsia
(3)

. 

Oxidized lipids are potent activators of 

neutrophils, leading to expression of 

cyclooxygenase-2 (COX-2) which regulates 

the release of thromboxane, TNF and 

superoxide 
(4)

. 

Neutrophils are usually thought to be 

the first line of defense against infection at the 

site of a wound, but as has been reported in 

recent studies, neutrophils also infiltrate 

systemic vascular tissue in women with pre-

eclampsia, thus causing vascular 

inflammation
(5)

. 

Maternal neutrophil/lymphocyte ratio 

has come into current use to predict 

preeclampsia 
(6)

. 

This study was aimed to evaluate the 

relationship between Neutrophil/Lymphocyte 

ratio (NLR) in patients with pre-eclampsia 

(PE) and severity of preeclampsia. 

Patients and Method 

This prospective study included a total of 150 

pregnant females attending at the Obstetrics 

and Gynecology Department of Mansoura 

General Hospital. Approval of the ethical 

committee and a written informed consent 

from all the subjects were obtained. This study 

was conducted between April 2017 and April 

2018. 

The 150 pregnant females were 

divided in 3 groups "Group 1: 50 healthy 

pregnant females (the control group), Group 2: 

50 pregnant females with mild preeclampsia 

and Group 3: 50 pregnant females with severe 

preeclampsia". 

Every case was selected as an 

Egyptian pregnant woman after 20 weeks of 
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gestation seeking medical advice at 

Mansoura General Hospital. 

 Exclusion criteria included 

established heart disease, chronic 

hypertension, known diabetes, renal or hepatic 

dysfunction, cancer, alcohol or drug abuse, 

thyroid disorders, hematological disease, 

ongoing infection or systemic inflammatory 

conditions, or any autoimmune disease, any 

medication related to inflammatory condition 

of patient such as corticosteroids, patients with 

any pregnancy complication like membrane 

rupture or intrauterine fetal Death (IUFD) or 

multiple pregnancies. 

All patients were subjected to clinical 

evaluation and investigations workup needed 

to make sure that they met with their group. 

These included: Complete history, complete 

physical examination; blood pressure 

measurement " with Hypertension to be 

defined as average systolic blood pressure ≥ 

140 mm Hg or average diastolic blood 

pressure ≥ 90 mm Hg or use of 

antihypertension medications.  

Investigations included urine protein, 

CBC, renal and liver function tests. Proteinuria 

is defined as Protein ≥1+ (30 mg/dL) on a 

paper test strip dipped into a fresh, clean 

voided midstream urine specimen or ≥0.3 g 

protein in a 24-hour urine specimen. 

We calculated neutrophil lymphocyte 

ratio “NLR” values for all patients, with 

neutrophil and lymphocyte values obtained 

from corresponding CBC, by dividing the 

absolute neutrophil by the absolute 

lymphocyte values. 

Statistical analysis 

In order to investigate how NLR level 

is related to severity of preeclampsia, 

Statistical comparison was made between the 

control group and all the preeclampsia patients 

in respect of NLR and the baseline data 

including age and BMI. 

The collected data were revised, 

organized, tabulated and statistically analyzed 

using statistical package for social sciences 

(SPSS) version 20.0 for windows (SPSS Inc., 

Chicago, IL). Data were presented as mean ± 

standard deviation (SD), frequency, and 

percentage. Continuous variables were 

compared using Student t test “independent-

samples t test” (two-tailed). A receiver 

operating characteristic (ROC) curve analysis 

was used to determine the optimum cut-off 

level for the NLR value that best correlate with 

the severity of pre-eclampsia. The level of 

significance was accepted if the P value < 

0.05. 

Results 

 

One hundred and fifty pregnant 

women were included in the study. Patients 

were divided into three groups based on pre-

eclampsia. The baseline demographic and 

hematological data of the patients according to 

the groups is presented in (Table 1).  

Table (1): Patients’ characteristics as a comparison between normal and preeclamptic pregnant 

women 

 N
© 

Mean Std. Deviation P value 

Age (years) NORMAL 50 26.80 5.15 0.88 

PREECLAMPSIA 100 26.94 5.82 

Gravida NORMAL 50 2.84 1.60 0.25 

PREECLAMPSIA 100 2.56 1.30 

Parity NORMAL 50 1.48 0.99 0.26 

PREECLAMPSIA 100 1.30 0.90 

Gestational age at delivery  

(weeks) 

NORMAL 50 37.92 1.51 0.039 

PREECLAMPSIA 100 37.30 1.82 

BMI (kg/m
2
) NORMAL 50 22.87 3.60 0.109 

PREECLAMPSIA 100 23.99 4.20 

Neutrophils (10
9
/liter) NORMAL 50 7.7934 2.72 0.001 

PREECLAMPSIA 100 9.6360 3.25 

Lymphocytes  (10
9
/liter) NORMAL 50 2.8196 0.93 0.002 

PREECLAMPSIA 100 2.3528 0.79 

NLR    NORMAL 50 3.2183 1.98 0.0003 

PREECLAMPSIA 100 4.7132 2.47 

© N = number 
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Table (2): Patients NLR as a comparison between normal and preeclamptic pregnant women. 

 N
© 

Mean Std. Deviation P value 

NLR NORMAL 50 3.2183 1.98595 0.037 

MILD 50 4.2138 2.67660 

NLR NORMAL 50 3.2183 1.98595 0.000 

SEVERE 50 5.2126 2.16805 

NLR MILD 50 4.2138 2.67660 0.042 

SEVERE 50 5.2126 2.16805 

© N = number 

Table (1) shows that the patients with 

pre-eclampsia were more likely to have higher 

neutrophil counts and NLR values. In contrast 

lymphocyte counts were lower in patients with 

pre-eclampsia. The gestational age at cesarean 

section was statistically significantly earlier in 

patients with preeclampsia than normal 

pregnant women (p= 0.039). No significant 

differences in maternal age, gravidity, parity or 

BMI were observed between groups. 

Table (2) shows that the mean NLR 

value of the pre-eclampsia group was 

significantly higher than the control group (p= 

0.001) and further significantly higher in 

severe pre-eclampsia group than mild one (p= 

0.042).  

In ROC analysis, "NLR value = 3.28" 

had sensitivity = 70% and specificity = 68% in 

comparison between pre-eclamptic patients 

and normal pregnant group. While in 

comparison between mild and severe pre-

eclamptic groups, “NLR value = 4.77” had 

sensitivity = 58% and specificity = 70%. 

Discussion 

This study was undertaken as a trial to 

investigate the relationship between the 

severity of preeclampsia and NLR that can be 

measured by a simple complete blood count. 

NLR combines the predictive risk of 

two leukocyte subtypes ”neutrophils and 

lymphocytes” into a single risk factor 
(7)

. 

It was suggested to be an indirect 

indicator of systemic inflammation in various 

recent studies. Moreover, raised NLR was 

demonstrated to be a predictor of major 

adverse cardiovascular events in acute 

myocardial infarction, peripheral arterial 

occlusive disease, and coronary artery disease 
(8)

. 

In the current study, There was a 

significantly high Neutrophil Lymphocyte 

Ratio in patients with preeclampsia compared 

to those with healthy pregnancies (p= 0.0003). 

The number of neutrophils was higher 

in circulation of preeclamptic patients as 

compared to normal pregnant women (p= 

0.001) with Lymphocyte count, on the other 

side, higher in normal pregnant women than in 

preeclamptic patients, with a significant 

difference (p= 0.002) which may simply 

describe the significantly high NLR in 

preeclamptic patients.     

In addition, when the comparison was 

made more specific, NLR was found to be 

significantly higher in the severe preeclampsia 

group compared to the mild preeclampsia 

group which suggests that NLR could predict 

the severity of preeclampsia (p= 0.042). 

This observation is similar to that 

reported by Lurie et al. who found that the 

absolute neutrophil count was significantly 

elevated in preeclamptic patients compared 

with that of control subjects with an 

uncomplicated pregnancy. The elevation in 

neutrophils was more prominent in patients 

with severe preeclampsia compared with those 

with mild preeclampsia. The absolute 

lymphocyte and eosinophil counts declined in 

patients with preeclampsia compared with the 

uncomplicated pregnancies, whereas the 

monocyte and basophile counts did not differ 
(9)

. 

Oylumlu et al. reported that a 

significantly higher NLR values was observed 

in the preeclampsia group compared to the 

control group (7.3 ± 3.5 versus 3.1 ± 1.1; p< 

0.001) 
(6)

. 

On the other side, while the NLR level 

was also found to be significantly higher in the 

group with preeclampsia than in healthy 

control subjects in another study, NLR was not 

found to be sufficient in the determination of 

the severity of preeclampsia in the 

preeclamptic patients. However, it was 

emphasized that NLR could be useful in the 
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determination of preeclampsia in high-risk 

pregnancies 
(10)

. 

The cutoff point of NLR to distinguish 

preeclampsia from normal pregnancy in our 

study was “NLR = 3.28” with “sensitivity = 

70%” and “specificity = 68%”. 

In case of comparison between mild 

and severe preeclampsia, the cutoff point of 

NLR was “NLR = 4.77” with “sensitivity = 

58%” and “specificity = 70%”. 

When all this findings is taken 

together, the findings of the current study 

together with those of previous studies, the use 

of maternal NLR levels could be a useful 

marker in detection of PE and subsequent 

determination of the severity of preeclampsia. 

Limitation 

Unfortunately, our study had some 

limitations. The major limitations were being a 

single-centre study and the relatively small 

study population. So for further studies 

regarding this issue “NLR and severity of 

preeclampsia”, we recommend a multicenter 

study with a large number of population 

followed through the study. 

Conclusion 

In conclusion, while NLR was 

determined as significantly high in patients 

with preeclampsia, and significantly higher in 

those with severe preeclampsia than those with 

mild preeclampsia, NLR is promising as a 

marker for the detection of PE and subsequent 

determination of severe preeclampsia and 

further supporting trials are needed to support 

results of this study. 
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