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ABSTRACT

Background: Hypertensive disorders are the most common medical problems encountered in pregnancy.

Aim: This study aimed to assess the accuracy of neutrophil/lymphocyte ratio (NLR) in prediction of preeclampsia (PET) in
low risk population.

Materials and Methods: A prospective comparative cross-sectional study was designed to test the accuracy of neutrophil/
lymphocyte ratio in prediction of preeclampsia in low risk population. The cases were divided into 2 groups; group I
included 35 normotensive women at the first 48 hours after delivery with normal blood pressure throughout the pregnancy
till full term delivery as a control group and group II included 35 preeclamptic pregnant women at the first 48 hours after
delivery with blood pressure greater than or equal to 140 mm Hg systolic or greater than or equal to 90 mm Hg diastolic
on two occasions at least 4 hours apart after 20 weeks of gestation in a woman with a previously normal blood pressure.
A complete blood count was taken in three different occasions; the first one was taken just before labour then N/L ratio
was calculated (Neutrophil/Lymphocyte ratio. The second one was taken in the first 48 hours after delivery then N/L ratio
was calculated (Neutrophil/Lymphocyte ratio. Morover, the third one was taken at early pregnancy before 20" week of

gestation from their files then N/L ratio was calculated (Neutrophil/Lymphocyte ratio.
Conclusion: Neutrophil/Lymphocyte ratio cannot predict preeclampsia in low risk population.
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INTRODUCTION

Hypertensive disorders are the most common medical
problem encountered in pregnancy, affecting up to 15%
of pregnancies and accounting for approximately 25%
of antenatal admissions. They are classified into four
categories: Preeclampsia-Eclampsia, chronic hypertension,
chronic hypertension with superimposed preeclampsia and
gestational hypertension!'?. Notably preeclampsia (PET)
is a major cause of maternal and fetal or neonatal mortality
and morbidity?!. The disorder complicates 5%-7% of all
pregnanciest*.

Preeclampsia is defined as a new onset of hypertension
associated with proteinuria and fluid retention detected for
the first time after the 20" week of gestation™.

Clinical symptoms are hypertension >140/90 mm
Hg and proteinuria > 0.30 g/d. Severe cases are often
attended by intrauterine growth restriction (IUGR), acute
renal failure, HELLP syndrome (Hemolysis, Elevated
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Liver enzymes and Low Platelets) or other systemic
disturbances!.. It is associated with high risks of preterm
delivery, intrauterine growth restriction, placental
abruption, renal failure, sub-capsular hepatic hematoma
and perinatal mortality, along with maternal morbidity and
mortality®”. Regarding the pathophysiology of PET, there
are many theories highlighting its multifactorial basis. It
is probably related to both placental and maternal factors
including abnormal placentation, systemic endothelial
dysfunction or cell activation, and an angiogenic imbalance
favoring anti-angiogenic factors.

Preeclampsia is associated with a more extreme
maternal systemic inflammatory response than occurs in
normal pregnancy. The features of PET arise from the sum
of the circulatory disturbances caused by systemic maternal
endothelial cell dysfunction or activation. Activated
leukocytes will activate endothelium and vice versal'®!!l.

Activated leukocytes also release a variety of
substances such as cytokine interleukin-8 (IL-8) and
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tumor necrosis factor-a (TNF-a), which are capable of
mediating endothelial function. Interactions between
activated leukocytes, platelets, and vascular endothelium
are believed to contribute to the vascular injury in this
pregnancy disorder. Furthermore; neutrophil activation
is believed to be a major component of exaggerated
inflammatory responses in the maternal vascular system
during PET!'213),

Neutrophil lymphocyte ratio (NLR) is a reliable
biomarker of low grade inflammation in various clinical
conditions, which denotes the ratio of neutrophils,
representing the active non-specific inflammatory
mediator initiating the first line of defense, to lymphocytes
representing the regulatory or protective component of
inflammation. It provides prognostic as well as diagnostic
information about subclinical inflammation beyond
conventional risk factorst'*.

AIM OF THE WORK

To assess the the accuracy of neutrophil/lymphocyte
ratio (NLR) in prediction of preeclampsia (PET) in low
risk population.

PATIENTS AND METHODS

This is a prospective comparative cross-sectional
study. This study was conducted between February 2019
to September 2019. The study was conducted at Obstetrics
and Gynecology Department/Maternity Hospital Ain-
Shams University. The study was conducted on 70 pregnant
women with gestational age > 20 weeks. They were
selected from Ain-Shams Maternity University Hospital
after taking an informed written consent to participate in
this work. The 70 participants were divided into two groups;
Group I included 35 normotensive women at the first 48
hours after delivery with normal blood pressure throughout
the pregnancy till full term delivery as a control group and
group II included 35 preeclamptic pregnant women at the
first 48 hours after labour with blood pressure greater than
or equal to 140 mm Hg systolic or greater than or equal
to 90 mm Hg diastolic on two occasions at least 4 hours
apart after 20 weeks of gestation in a woman with a
previously normal blood pressure. A complete blood count
was taken in three different occasions: The first one was
taken just before labour then N/L ratio was calculated
(Neutrophil/Lymphocyte ratio. The second one was taken
in the first 48 hours after delivery then N/L ratio was
calculated (Neutrophil/Lymphocyte ratio and the third one
was taken at early pregnancy before 20" week of gestation
from their files then N/L ratio was calculated (Neutrophil/
Lymphocyte ratio.

Preeclamptic patients were diagnosed according
to the strict criteria recommended by The American
College  of  Obstetricians and  Gynecologists

(ACOG, 2013)2.  The included women aged from 25
to 35 years. The exclusion criteria were gestational
age <20 weeks, multiple gestation, chronic hypertension,
diabetes mellitus, Preexisting renal or hepatic dysfunction,
premature rupture of membranes, ICSI (Intracytoplasmic
sperm injection), endometriosis., body mass index (BMI)
greater than 30, systemic autoimmune disease as systemic
lupus (SLE) and history of infertility.

Blood sampling collection was done through
venipuncture from antecubital vein under a complete aseptic
technique sample was taken in two vacutainer tubes. Three
milliliters of blood will be on a plain red capped vacutainer
tube. After clotting at room temperature, the serum will be
separated by centrifugation for 10 minutes at 4000 rpm and
then used for assessment of routine chemistry tests (RFT
and LFTs). Another 2 ml will be emptied into a lavender
tube containing (EDTA) for CBC analysis.

STATISTICAL ANALYSIS

There is at present limited information regarding the
relation between the NLR measures and preeclampsia.
So, the present study targets an effect size that is clinically
relevant. Using PASS 11 program for sample size
calculation, group sample size of 35 women in each group
achieves 80% power to detect a difference of 0.7 between
the null hypothesis that both group means of N/L ratio
are 3.1 and the alternative hypothesis that the mean of
group with preeclampsia is 3.1 with estimated group
standard deviations of 1.0 and 1.0 and with a significance
level (alpha) of 0.05 using a two-sided two-sample t-test.

RESULTS

A total of 70 women were participated in this study.
by comparing the Neutrophil/lymphocyte ratio (1 before
labour) between cases and controls we found that the mean
was 4.01+1.53 and the mean in controls was 3.62+0.33 and
the p value was 0.14 which is statistically non-significant
and by comparing the Neutrophil/ lymphocyte ratio (2 after
labour) between cases and controls, The mean in cases
was 4.22+1.51 and the mean in controls was 3.66+0.35 and
the p value was 0.04 which is statistically significant. After
doing the ROC curve, the area under the curve was 0.565,
standared error was 0.076 and 95% confidence interval's
lower bound was .416 and upper bound was 0.713. So the
N/L ratio cannot discriminate between cases and controls.

After comparing between neutrophil/lymphocyte
ratio 3 between cases and controls, the mean was 3.46+0.71
and the mean in controls was 3.25+.57 and the p value
was .17 which is statistically non significant and after
doing the ROC curve, the area under the curve was 0.628,
standared error was 0.070 and 95% confidence interval's
lower bound was .491 and upper bound was 0.764. So the
N/L ratio cannot predict preeclampsia (Figures 1 and 2).
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Fig. 1: Diagnostic accuracy of N/L ratio before and after labor for diagnosis of preeclampsia
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Fig. 2: Predictive ability of N/L ratio for prediction of preeclampsia
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Table 1: Comparison between cases and controls regarding to personal history and clinical examination

Cases Controls
Mean SD Mean SD t* P value
Age (years) 20.11 2.90 28.83 2.56 0.44 0.66 NS
Gestational age (weeks) 36.26 1.46 3791 1.36 491 <0.001 HS
N % N % X2** P value
Gravidity 1.00 12 34.3% 12 34.3%
2.00 9 25.7% 9 25.7%
0.99 NS
3.00 8 22.9% 7 20.0% 0.14
>4.00 6 17.1% 7 20.0%
.00 14 40.0% 12 34.3%
Parity 1.00 12 34.3% 11 31.4%
0.77 NS
2.00 6 17.1% 6 17.1% 1.23
>3.00 3 8.6% 6 17.1%
Previous no 25 71.4% 30 85.7% 0.15
2.12
abortion yes 10 28.6% 5 14.3% NS
Weight (Kg) 74.20 8.98 75.09 8.43 0.43 0.67 NS
Height (cm) 162.57 5.36 163.71 6.40 0.81 0.42 NS
BMI(Kg/m2) 28.20 3.97 27.99 2.73 0.25 0.80 NS
SBP 142.43 12.62 109.71 11.24 11.45 <0.001 HS
DBP 96.00 8.98 69.57 7.71 13.22 <0.001 HS
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Table 2: Comparison between cases and controls regarding to Lab investigations

Cases Controls t* Pvalue
Mean SD Mean SD

proteinurea (mg\dl 24 hour) 2745.31 619.59 132.18 15.68 24.94 <0.001 HS
PLT 239.74 80.53 247.60 91.30 0.38 0.70 NS
HB(mg/dl) 11.01 1.24 10.68 1.32 0.94 0.35 NS
ALT 40.86 3391 16.00 11.10 4.12 <0.001 HS
AST 31.71 22.20 30.54 16.05 0.25 0.80 NS
s.creatinine 0.70 0.21 0.59 0.17 2.24 0.03 S
Neutrophils1 70.83 9.11 75.91 4.05 3.02 0.004 HS
Lymphocytesl 19.77 6.38 21.21 2.75 1.23 0.22 NS
Neutrophils2 72.02 7.63 75.67 4.02 2.50 0.02 S
Lymphocytes2 18.97 5.97 20.88 2.73 1.73 0.09 NS
Neutrophil/Lymphocyte

ratio 1 4.01 1.53 3.62 0.33 1.50 0.14 NS
Neutrophil/Lymphocyte

ratio 2 4.22 1.51 3.66 0.35 2.11 0.04 S
Netrophils3 71.67 4.48 74.49 2.57 3.24 0.002 HS
Lymphocytes3 21.61 4.79 24.47 10.00 1.52 0.13 NS
Neutrophil/ Lymphocyte

ratio 3 3.46 0.71 3.25 0.57 1.39 0.17 NS
*Student t test
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DISCUSSION

Preeclampsia (PE) is defined as a new onset of
hypertension associated with proteinuria and fluid retention
detected for the first time after the 20" week of gestation.
PE, or “toxemia of pregnancy’’Pl.

Although the causes of PE are completely unknown, one
of the responsible mechanisms is thought to be activation
of inflammatory systems with predominant involvement
of cytokines and chemokines!'Y. Inflammatory statuses
of PE have been evaluated using several biomarkers such
as C-reactive protein (CRP) and mean platelet volume
(MPV). Recently, neutrophil/ lymphocyte ratio (NLR) and
platelet/lymphocyte ratio (PLR), which can be derived
from the complete blood count (CBC), have been studied
as novel markers of prognosis in patients with PE!'-'¢),

These studies showed that NLR could be involved in
inflammatory and thrombotic processes. We compared
NLR and levels in patients with PE with matched normal
pregnant women and evaluated whether there is a predictive
value of neutrophil/lymphocyte ratio with preeclampsia
or not. This comparative cross sectional study was
conducted on 70 women distributed into 2 groups divided
equally to pereclamptic cases and non-preeclamptic
controls, each group is 35 women in fertile age ranged
between 25-35 years and the study was held at the Obstetrics
and  Gynecology  Department/Maternity ~ Hospital,
Ain-Shams University between February 2019 and
October 2019, complete blood count was taken from all
patients in three occasions before 20" week of gestation at
time of labour and the first 48 hours after delivery.

By comparing the neutrophil/lymphocyte ratio 1 "before
labour" between cases and controls, the mean in cases
was 4.01+1.53 and the mean in controls was 3.62+0.33 and
the p value was 0.14 which is statistically non-significant.
Also, by comparing the neutrophil/lymphocyte ratio 2
"after labour" between cases and controls, the mean in cases
was 4.22+1.51 and the mean in controls was 3.66+0.35 and
the p value was 0.04 which is statistically significant.

After doing the ROC curve, the area under the curve
was 0.565, standared error was 0.076 and 95% confidence
interval's lower bound was 0.416 and upper bound
was 0.713. So, the neutrophil/lymphocyte ratio cannot
discriminate between cases and controls.

Also, there was no statistically difference between
the two groups regarding neutrophil/lymphocyte ratio
before 20" weeks of gestation as the mean was 3.46+0.71
and the mean in controls was 3.25+.57 and the p value
was 0.17 which is statistically non significant. After
doing the ROC curve, the area under the curve was 0.628,
standared error was 0.070 and 95% confidence interval's
lower bound was 0.491 and upper bound was 0.764.

There was marked increase in neutrophils level before
labour and in the first 48 hours after labour between the
two groups (p=0.004 and p=0.02 respectively) which is
statistically significant but the net neutrophil/lymphocyte
ratio doesn't statistically affected. So, the net result in this
study showed that neutrophil/lymphocyte ratio cannot
predict preeclampsia.

Throughout our study, we found that there was no
statistically significant difference between the two groups in
terms of median age, gravidity, parity, number of previous
abortion, weight, height, body mass index, haemoglobin
level, platelets count, lymphocytic count before labour
and in the first 48 hours after labour (p=0.66, p=0.99,
p=0.77,p=0.15,p=0.67, p=0.42, p=0.80, p=0.70, p=0,35,
p=0.22 and p=0.09, respectively) (Table 1).

In contrast, we found that preeclamptic pregnants
had smaller gestation weeks than that of normal pregnant
women (p=<0.001) which is statistically highly significant,
in addition, systolic blood pressure and diastolic blood
preesure were higher in preeclamptic women than normal
group (p=<0.001 and p=<0.001, respectively) which is
statistically highly significant too (Table 2).

These results are in agreement with the results of
Yavuzcan et al.'”! who conducted a study on 101 women
divided into 3 groups (30 patients with preeclampsia, 36
healthy pregnant women and 35 healthy non-pregnant
women) reported that neutrophil/lymphocyte ratio was
not meaningfully differrent in patients with preeclampsia
and healthy pregnant women (p=0.721) with a mean
of 4.04+2.03 for preeclamptic women and a mean
of 3.76+1.28 for healthy pregnant women,, Also,
BurakYiicel et al!"™ who conducted their retrospective
cohort study on 219 patients (27 had mild PE, 82 had
severe PE, and 110 were healthy, normotensive pregnant
patients) found that (p=0.423) and area under the curve for
NLR is (0.636). So, there was no statistically difference in
NLR between mild preeclampsia, severe preeclampsia or
healthy pregnant groups.

The study of Toptas et al.l"! which was done on (93
women with preeclampsia and 94 normal pregnant
women) matched for both maternal age and gestastional
age showed that the mean of neutrophil/lymphocyte ratio
was 7.4 + 5.2 for preeclamptic women and was 7.2 + 3.7
for healthy pregnant women (P=0.7) which is statistically
non-significant, the mean of platelet/lymphocyte
ratio was 134.4+64.5 for preeclamptic women and
was 130.5+86.2 for healthy pregnant women (P=0.898)
which is statistically non-significant. Also, the mean
of neutrophil/lymphocyte ratio was 5.9+3.5 for mild
preeclampsia (n = 27) and was 6.8+3.9 for severe
preeclampsia (n = 66) (P= 0.314) which is statistically
non-significant, the mean of platelet/lymphocyte ratio
was 122.9 + 92.0 for mild preeclampsia (n = 27) and
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was 149.8 £ 67.3 for severe preeclampsia (n=66) (P=0.024)
which is statistically significant so PLR was found to be
associated with the severity of PE, whereas NLR was not
and both values can't predict preeclampsia. This finding
may berelated to cytokine-dependent defective maternal
immune activation in PE pathogenesis. In addition, PLR
may also be an indirectly available and simple reflector
for degree of immune activation in PE. But the data about
the importance of PLR and NLR in PE are insufficient and
further research is required to elucidate the significance of
PRL and NLR in PE.

In contrast to our study, Balta et al?” made their
pilot study on 203 pregnant women (73 normotensive
pregnants, 23 pregnants with mild preeclampsia
and 107 pregnants with severe preeclampsia) and were
retrospectively analyzed then neutrophil to lymphocyte
ratios were compared between the study groups. The
study results denoted that neutrophil/lymphocyte ratio in
preeclamptic group was significantly higher than that of
normal group (p=0.023) and area under ROC curve was
found statistically significant (p=0.023).

However, there was no statistically significant
relationship between NLR and severity and the findings
showed that the measurement of NLR periodically may
be useful to predict high-risk pregnancies in terms of
preeclampsia, but further studies are needed to determine
its contribution. But they agreed with our study regarding
that there was no statistically significant difference between
two groups in terms of median age, gravida and parity and
also preeclamptic pregnants had smaller gestation weeks
than that of normal pregnant women (p=0.005) which is
statistically significant.

Serin et al?!! also s$tudied 30 healthy pregnant
females, 37 females with mild preeclampsia and 40
with severe preeclampsia. They found that NLR was
significantly high in the preeclamptic patients compared
to the healthy pregnant patients. NLR was significantly
higher in the severe preeclampsia group than in the mild
preeclampsia group. So, they concluded that NLR could
predict the severity of the disease.

CONCLUSION

Neutrophil/Lymphocyteratio cannot

preeclampsia in low risk population.

predict
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