Original Research Article

Role of Neutrophil-Lymphocyte Ratio (NLR) and Platelet-Lymphocyte Ratio (PLR) as predicting
markers in Pre-eclampsia: A retrospective case — control study

Soundariya K !, Deepika V ?, Prasana Venkatesh S3

! professor, Department of Physiology, 2 Associate Professor, Department of Physiology, 3 Intern, Sri Manakula
Vinayagar Medical College and Hospital, Puducherry.

Abstract:

Background: Pre-eclampsia is a disorder of vascular endothelial dysfunction, diagnosed by new onset
hypertension after 20 weeks of gestation with proteinuria or end organ dysfunction. Hyperactivation of
inflammatory response is proposed in the pathophysiology of pre-eclampsia. Aim: The present study aimed to
assess the predictive role of simple, cost-effective systemic inflammatory markers Neutrophil Lymphocyte
Ratio (NLR) and Platelet Lymphocyte Ratio (PLR) in the diagnosis of pre-eclampsia. Materials and Methods:
This retrospective case-control study compared the hematological parameters (RBC Count, Total Leucocyte
Count, Platelet Count, NLR and PLR) between 20 diagnosed preeclampsia cases and age and gestational age
matched 20 healthy pregnant females. Independent t test was used to compare the parameters between
cases and controls, The predictive role of NLR was assessed using the ROC curve analysis. p<0.05 was
considered statistically significant. Results: The NLR was comparatively higher in the patients with pre-
eclampsia (5.09 * 2.22) compared to healthy controls (3.87 + 1.17) and it was statistically significant (p<0.05).
There was no significant difference between the cases and controls in RBC Count, Leucocyte count, Platelet
Count and PLR. The ROC analysis showed significant diagnostic accuracy of NLR to discriminate cases and
controls (area under the curve [AUC] = 0.72, p < 0.05) at cut-off value of >= 3.59, with 80% sensitivity, and 55%
specificity. Conclusion: NLR may serve as simple, reliable, cost-effective investigation that may help to predict
and diagnose individuals with pre-eclampsia, which may help in planning appropriate therapeutic intervention
at an early stage.
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Introduction: characterized by a rise in blood pressure and

proteinuria that manifests after 20 weeks of
Pre-eclampsia, a disorder of vascular endothelial

gestation.?
malfunction represents a common form of
pregnancy induced hypertension, with its In addition to the hypothesized dysregulation of
incidence ranging from 5-15% based on few immune system in the form of interaction of
hospital-based studies in India.! Pre-eclampsia is Natural Killer cells with the paternal HLA (Human
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Leucocyte Antigen), hyperactivation of
inflammatory responses has also been shown to
be a component of pathophysiology of Pre-
Eclampsia.>* Neutrophil — Lymphocyte Ratio (NLR)
and Platelet — Lymphocyte Ratio (PLR) are simple
inflammatory ratios that can be obtained from a

complete blood count.

The focus on Neutrophil- Lymphocyte ratio as a
prognostic marker for inflammatory load is on a
gradual rise in the past decade and its importance
as a marker of low grade inflammation has been
quoted in cardiovascular diseases, cancer and
endometriosis.>”’

Platelets and lymphocytes are also essential
parameters that reflect cytokine mediated
immune surveillance and Platelet-Lymphocyte
ratio has been identified to be better marker for
systemic inflammation compared to Neutrophil-
Lymphocyte ratio in certain conditions.® NLR and
PLR are simple inflammatory ratios that can be
calculated from blood parameters. Complete
Blood Count is an easily available and measurable
investigation routinely done on all pregnant
women. Only few studies exist to support the role
of NLR, PLR as predictive markers in pre-eclampsia.

With the identified roles of NLR and PLR as
markers of systemic inflammation, this Medical
record based retrospective study aimed to assess
the predictive role of both NLR and PLR in
diagnosed pre-eclampsia individuals and to
compare it with age and gestational age matched
otherwise healthy pregnant women.

Materials and Methods:

Type of Study & Study Design:
Retrospective Case-Control Study
Study Population:

Healthy Pregnant women and pre-eclampsia
individuals who had registered in the Obstetrics

and Gynaecology OPD of our Medical college and
Hospital in the period between January 2017 —
December 2019.

Selection Criteria:
Inclusion Criteria:

18 — 40 vyears of healthy and pre-eclampsia
diagnosed pregnant women registered in the
Obstetrics and Gynaecology OPD in the period
between January 2017 — December 2019.

Pre-eclampsia was diagnosed based on the
standard criteria suggested by ACOG (American
College of Obstetricians and Gynaecologists) as
Systolic Blood Pressure of 140 mmHg or more, or
Diastolic blood Pressure of 90 mmHg or more on 2
occasions of at least 4 hours apart along with
proteinuria.’

Exclusion Criteria:

Pregnant women <18years of age, > 40 years of
age, Patients with eclampsia, gestational
hypertension, any other disorders complicating
pregnancy.

Selection of Controls:

Controls were selected from the age and
gestational age matched (1:1 or paired matching)
normal pregnant females enrolled in the Obstetrics
and Gynaecology OPD in the period between
January 2017-December 2019.

Sample Size:

Being a Medical record based retrospective case
control study, it was decided to include the data of
normal pregnant females and diagnosed pre-
eclampsia patients in the period between January
2017-December 2019.

A total of 184 patients’ data (comprising of both
healthy and pre-eclampsia) were collected. The
number of cases and controls were later tapered
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to 20 each, after 1:1 or paired matching of age and
gestational age.

Data Collection Procedure:

Institutional Ethical Clearance was obtained. ID of
patients diagnosed with pre-eclampsia were
obtained from the registers of Obstetrics OPD of
the institution in the time period between January
2017 — December 2019.

Later using the patients ID, the following details
were obtained from the medical records
department regarding each patient.

Age

Gestational age at the time of diagnosis
Parity index

Blood Pressure

vk N e

Blood Parameters - Complete Blood Count
parameters which include RBC count, Total
Leucocyte Count, Differential Leucocyte
Count  (Percentage  distribution  of

Neutrophils, Eosinophils, Basophils,
Lymphocytes and Monocytes) and Platelet
Count were obtained from the medical

records.

Calculation of Neutrophil Lymphocyte ratio and
Platelet Lymphocyte Ratio:

Neutrophil Lymphocyte Ratio and Platelet
Lymphocyte Ratio were calculated from the
absolute values derived from the automated blood
count.

Statistical Analysis:

Continuous variables were expressed as Mean +
S.D. The independent ‘t’ test was used to compare
the continuous variables between the control
group and patients with pre-eclampsia. Receiver
Operating Characteristic (ROC) curve was used to
determine the cut-off values for NLR ratio for the
diagnosis of pre-eclampsia.

The area under ROC curve with the maximum sum
of the sensitivity and specificity was used in the
estimation of cut-off value for NLR. A p value <0.05
was considered statistically significant. IBM SPSS
Software version 28 for windows was used for
statistical analysis.

Observation and Results:

Around 40 study participants data records were
considered for statistical analysis, 20 were
diagnosed pre-eclampsia cases and 20 were
matched controls. Table 1 shows the baseline
values of the study population. The mean age and
the gestational age of the study participants were
254 + 2.5 years and 37.95 * 0.87 weeks
respectively.

Table 2 represents the comparison of study
variables between the cases and the controls.
There was no difference between age and the
gestational age in weeks, as matching was done for
age and gestational age between the cases and
controls.

The Systolic and Diastolic Blood pressure values
were significantly higher in cases compared to
controls (p<0.05). The NLR was comparatively
higher in the patients with pre-eclampsia
compared to healthy controls and it was
statistically significant (p<0.05). There was no
significant difference between the cases and
controls in RBC Count, Platelet Count and PLR.

Table 3 shows the data analysis of the ROC curve.
The ROC analysis showed significant diagnostic
accuracy of NLR to discriminate cases and controls
(area under the curve [AUC] = 0.72, P < 0.05) at
cut-off value of >= 3.59, with 80% sensitivity, and
55% specificity.

As there was no significant difference between PLR
values in cases and controls, we didn’t attempt to
analyze the predictive role of PLR.
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Table 1: Basic Parameters of the study participants

Variable Values
N 40
Age (Years) 25.4+2.5
Gestational Age (Weeks) 37.95+0.87
Systolic Blood Pressure (mmHg) 123.37 £ 18.47
Diastolic Blood Pressure (mmHg) 80.97 + 14.30
RBC Count (x 10° /mcL) 3.77 +0.48

Total Leucocyte Count (cells/mcL)

11167.5 + 2705.30

Platelet Count (x 103/mcL)

262.25 + 81.56

NLR

4.48 +1.85

PLR

142.37 £ 68.75

Values expressed as Mean + S.D

Table 2: Comparison of the study variables between the cases and controls

Variable Cases (Pre-eclampsia) Controls

N 20 20

Age (Years) 25.4+£2.58 25.4+2.58
Gestational Age (Weeks) 37.95 + 0.87 37.95 + 0.87
Systolic Blood Pressure (mm Hg) 136.4+13.4 110.35 + 12.7*
Diastolic Blood Pressure (mmHg) 90.5+12.3 71.4 £8.76%*
RBC Count (x 10° /mcL) 3.75+0.57 3.78 £0.37
Platelet Count (x 103/mcL) 262.20+79.8 262.30 +85.2
NLR 5.09£2.22 3.87 £1.17*
PLR 160.78 + 80.42 123.97 £ 50.22

Values expressed as Mean +S.D, * p < 0.05

Table 3: Details of ROC Curve analysis

Test Variable

Area SE o] Cut- off value

Sensitivity

Specificity

NLR

0.720 0.081 0.017* | 3.59

80%

55%

*p < 0.05, SE — Standard Error

Discussion:

The present study measured the NLR and PLR
between pre-eclampsia patients and normal
pregnant females of same age and gestational age.
The NLR values were significantly higher in
preeclampsia patients compared to the healthy
controls which was statistically significant. A
systematic review by Zheng WF et al reported an
acceptable sensitivity of NLR in the diagnosis of

Pre-Eclampsia.’® Serin S reported a significantly

higher values of NLR in patients with pre-eclampsia
and its scope in classifying the severity of Pre-
Kushboo reported a
significantly higher value of NLR in patients with
preeclampsia compared to the controls and also
with a specificity of 80%.'% A prospective study by
Sachan R reported a significant difference in NLR

eclampsia.? Singhal

even at early gestation.'® Dysregulation of immune
system® and hyperactivation of inflammatory
responses have been shown to be a component of
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pathophysiology of Pre-Eclampsia.* Leukocytes
have been shown to be predominantly involved in
the pathophysiology of pre-eclampsia.

Neutrophil activation and release of pro-

inflammatory  cytokines  with endothelial
dysfunction have been attributed to be the
pathophysiological basis for pre-eclampsia.'*
Increase in neutrophil has been attributed to the
cause for leukocytosis in patients with pre-
eclampsia.’® Canzoneri et al and Ramma et al
reported no change in the number of lymphocytes
in patients with pre-eclampsia. These factors
suggest an elevated NLR in patients with Pre-

1516 However, Yavuzcan A and his

eclampsia.
colleagues did not find a significant difference in
the NLR between normal controls and patients
with preeclampsia.l’” Mean age of the participants,
parity and gestational age are some other factors

that may influence these factors.

The ROC analysis showed significant diagnostic
accuracy of NLR to discriminate cases and controls
at cut-off value of NLR >= 3.59, with 80%
sensitivity, and 55% specificity, in our study. Gezer
et al reported cutoff values of NLR 23.08, with the
area under the ROC as 0.716 and the sensitivity of
74.6% and specificity of 70.1% of NLR in predicting
Preeclampsia.’® In another study ROC analysis
showed significant diagnostic accuracy of NLR with
area under the curve 0.73, at cut-off value of >=
4.86, with 68.6% sensitivity, and 80% specificity.?

The ROC showed significant diagnostic accuracy of
NLR between controls and non-severe cases area
under the curve as 0.75, at cutoff value of >3.3,
52.9% sensitivity, and 74.5% specificity.’* These
results suggest a significant predictive role of NLR
in diagnosing and assessing severity of pre-
eclampsia with a reasonable sensitivity and
specificity.

Platelets and lymphocytes are some essential
parameters that reflect cytokine mediated
immune surveillance and Platelet-Lymphocyte

ratio has been identified to be better marker for
systemic inflammation.’® However in our study
there was no significant difference in the platelet
count and PLR between cases and controls. In our
study, the values of PLR were slightly higher in pre-
eclampsia compared to normal, however it was
not statistically significant. Similar results were
reported by Yavuzcan A and Cintesun et al.2”*° All
our cases were diagnosed with mild form of pre-
eclampsia. Mild nature of the disorder and the low
sample size in our cases could be attributed to the
lack of statistical difference in PLR values between
cases and controls.

In a study by Sadik Sahin S, it is proposed that
inflammatory state in pre-eclampsia, promote
adherence of platelets and leucocytes to
endothelium, which trigger neutrophil recruitment
and production of inflammatory cytokines.?°
Systematic review by Zheng WF et al and other
studies by Serin S et al, Kushboo Singhal et aland
Sachan R et al reported a significant predictive role
of NLR in Pre-eclampsia, a handful of studies
identified the equal role of PLR as a diagnostic or

severity marker for Pre-eclampsia.’013 21,22

Kim MA et al and Mannaerts D et al studied the
clinical significance of PLR in patients with pre-
eclampsia and proved it as an effective diagnostic
marker for pre-eclampsia.?’?*> Few studies have
compared the sensitivity of NLR and PLR in
predicting Pre-eclampsia.?®*** Kholief A did not
observe a significant difference in NLR in pre-
eclampsia, however observed PLR to be sensitive
marker to predict pre-eclampsia compared to the
NLR.2Toptas M did not observe a significant
difference in NLR in pre-eclampsia, but identified a
significant association between PLR and severity of
pre-eclampsia, compared to NLR.?

Strengths and Limitations of the study:

This study is a case control study, where efforts
were made to do paired matching for age and
gestational age between cases and controls for
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obtaining accurate results. Further the sensitivity
obtained with diagnostic accuracy of NLR is
optimal.

However, the study results are slightly conflicting
with other studies, owing to the low sample size
and gestational age. It is recommended that
prospective cohort studies are planned to
accurately predict the role of NLR and PLR in
diagnosis of pre-eclampsia.

Conclusion:

NLR values are higher in individuals with pre-
eclampsia compared to normotensive pregnant
women. However, regrading PLR there was a
difference in the mean values but was not
statistically significant which could be attributed to
to less sample size. The results of our study show
a significant predictive role of NLR with a good
sensitivity in the diagnosis of preeclampsia. Hence,
we consider NLR as a simple, cost-effective marker
of inflammation for predicting the onset and
severity of pre-eclampsia. However longitudinal,
prospective cohort studies are recommended in
large sample to add as a criterion in the diagnosis
of pre-eclampsia.
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