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ABSTRACT

OBJECTIVE: The aim of this study is to evaluate the diagnostic values of neutrophil to lymphocyte ratio
(NLR) and mean corpuscular volume (MCV) in patients with preeclampsia.

STUDY DESIGN: A retrospective analysis of patients with documented preeclampsia and uncompli-
cated pregnancy was carried out. Two hundred and twelve women with preeclampsia, and 58 healthy
pregnant women as controls were included in the study. NLR and MCV values were calculated from
complete blood count analysis.

RESULTS: White blood cell, NLR and MCV values were higher in the preeclamptic patients than those
of the controls. The study groups had similar features with regard to the maternal age, gravidity, parity,
and mode of delivery. Gestational age, newborn weight, and Apgar scores of the newborns were found
lower in the preeclampsia group.

CONCLUSION: NLR may be helpful in the differential diagnosis of preeclampsia. Large-scale prospec-
tive studies with categorized study groups according to the severity of preeclampsia need to be per-

formed to determine the optimal NLR values useful for the assessment of severity of preeclampsia.
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Introduction

Preeclampsia is a systemic disease described as the new
onset of hypertension plus either proteinuria or end-organ dys-
function after 20 weeks of gestation (1). Preeclampsia is esti-
mated to occur in 4.6% of pregnancies worldwide (2), and
about 10% of direct maternal deaths are associated with
preeclampsia and eclampsia (3). Regarding the pathophysiol-
ogy of preeclampsia, 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 (4). Physiologic
anemia, neutrophilia, mild thrombocytopenia, increased pro-
coagulant factors, and diminished fibrinolysis are considered
normal during pregnancy (5). It has been hypothesized that
circulating syncytiotrophoblast debris contributes to maternal
inflammation and some of the features of the maternal syn-
drome (6). Signs of maternal inflammation encountered in
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term normal pregnancies are increased in preeclampsia.
Preeclampsia is characterized by exaggerated proinflamma-
tory trophoblastic debris and microparticles which are spread
during normal pregnancies (7).

It has been demonstrated that leukocyte activation is a
major pioneer in the pathogenesis of preeclampsia (8). In ad-
dition, neutrophil activation is considered to be a major part
of increased inflammatory response in maternal vascular sys-
tem during preeclampsia (9). Leukocytosis is a finding ex-
pected in normal pregnancy (8). However, information re-
lated to leukocyte count and its differentials is limited in pa-
tients with preeclampsia. Based on these conflicting data, the
current study was conducted in order to compare neutrophil
to lymphocyte ratio (NLR) and mean corpuscular volume
(MCV) values in pregnant women with and without
preeclampsia. We hypothesized that preeclampsia increases
NLR and MCYV values.

Material and Method

After the approval of the study protocol by the Human
Research Ethics Committee of our university, a retrospective
analysis was carried out for patients with documented
preeclampsia who were admitted to our hospital from January
2008 to December 2014. Preeclampsia was diagnosed as de-
scribed in the International Society for the Study of
Hypertension in Pregnancy classification (diastolic blood
pressure > 110 mmHg on single measurement, or > 90mmHg
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on repeated measures; and proteinuria of >0.3 g/24 h, or >1+
proteinuria on dipstick testing on repeated measures, in the
second half of pregnancy) (10). Exclusion criteria included the
presence of fetal anomalies and maternal or fetal infection,
pregestational or gestational diabetes mellitus, cardiovascular
disease, and renal or liver diseases. Two hundred and twelve
women with preeclampsia, and 58 healthy pregnant women as
controls were included in the study. The clinical and ultra-
sonographic data of the women with preeclampsia and con-
trols with an uncomplicated course of pregnancy were ob-
tained. Maternal age, gravidity, parity, gestational age, mode
of delivery, newborn weight, Apgar score, systolic and dias-
tolic blood pressure, proteinuria, and hematological values
were collected.

Statistical analysis

Data were presented as mean + standard deviation (SD),
median (minimum-maximum), or percentage as appropriate.
The maternal age, gravidity, parity, gestational age, mode of
delivery, newborn weight, Apgar scores, systolic and diastolic
blood pressure measures, and the proteinuria levels were com-
pared with t test. The WBCs, neutrophil, lymphocyte and
platelet counts, and the hemoglobin levels were analyzed with
Mann-Whitney U test. Significance was determined at the
p<0.05 level.

Results

The clinical, demographical, and hematological character-
istics of the study and control groups were analyzed. Table 1
presents demographic and clinical data of the study groups.
There were no significant differences between the study groups
regarding the maternal age, gravidity, parity, and mode of de-
livery (p>0.05). However, gestational age, newborn weight,
and Apgar scores of newborns of the patients with preeclamp-
sia were significantly lower than those of newborns of the pa-
tients with uncomplicated pregnancy (p<0.05). Systolic and di-
astolic blood pressure values and proteinuria levels were sig-
nificantly higher in the preeclamptic patients (p<0.05).

Selected hematological parameters of the study groups are
shown in Table 2. The neutrophil and lymphocyte counts of
the preeclampsia group were significantly lower than those of

Table 2: Hematological analyses of study groups

the control group; however, the WBCs count of the
preeclampsia group was significantly higher than that of the
control group (p<0.05). The hemoglobin level and platelet
count of the study groups were comparable (p>0.05). The
NLR and MCV of the preeclampsia and control groups are
presented in Figure 1. The median NLR value of the
preeclampsia group was significantly higher than that of the
control group [4.7 (1.2-12.0) vs. 3.9 (2-6.2); p<0.05]. The
preeclampsia group also had a significantly higher value of
MCYV compared to the control group (85.9+5.9 vs. 90.8+5.8;
p<0.05). In the preeclampsia group, there was no significant
correlation between the NLR and MCV values (p>0.05).

Table 1: Selected demographic and clinical data of study
groups

Controls Preeclampsia
(n=58) (n=212)

Maternal age (y) 2945.33 29+6.72
Gravidity 2.8+1.8 2.8+1.9
Parity 1 (0-6) 1 (0-9)
Gestational age (wk) 38+1.6 35+3.82
Mode of delivery

Vaginal 23 67

Cesarean section 44 153

Nulliparity 18 (27%) 74 (34%)
Newborn weight (g) 31981455 2389+939.1°
Apgar score

1 min 9+0.3 7.3+2.2c

5 min 10 8.5+1.9¢
Blood pressure (mmHg)

Systolic 110£10.2 141+17 4¢

Diastolic 7219.6 91+13f
Proteinuria

No 58 (100%) 09

+1 0 53 (25%)"

+2 0 103 (48.5%)

+3 - +4 0 56 (26.4%)

Data were presented as mean + SD, median (min-max),
and percentage as appropriate. @bcdefahii p<(0.05 vs. controls

Controls Preeclampsia
(n=58) (n=212)
WBC (1%10%mcL) 9.5 (5.9-22.5) 11.5 (1.4-23.2)?
Differential (1x10%mcL)
Neutrophils 7.1 (3.8-13.9) 9 (1.2-21.7)°
Lymphocytes 1.8 (1.0-3.8) 1.9 (0.1-5.0)¢
Hemoglobin (g/dL) 12.3 (9.2-16.2) 12.9 (8.9-17.6)
Platelets (1x10%/mcL) 219.0 (112.0-432.0) 218.0 (46.0-622.0)

WBC: White blood cell. Data were presented as median (min-max). #>¢ p<0.05 vs. controls
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Figure 1: NLR and MCYV of the preeclampsia group and controls. NLR,
neutrophil to lymphocyte ratio, MCV mean corpuscular volume. For
NLR and MCV values, line and whiskers show median and interquar-
tile range, respectively. For MCV values, line and whiskers present
mean and standard deviation, respectively. a,bP<0.05, preeclamptic
pregnancy group vs. controls.

Discussion

Our study has highlighted the potential importance of NLR
as a diagnostic marker for preeclampsia. We found that the
WBCs counts, NLR, and MCV were considerably higher in
the preeclamptic women. On the other hand, both neutrophil
and lymphocyte counts were found to be lower in preeclamp-
tic patients.

Leukocytosis, mainly related to neutrophilia, is a common
finding in normal pregnancy. After eight weeks, neutrophilia
begins to occur, and neutrophil count stabilizes in the second
half of pregnancy. At this time, total WBC counts range from
9,000 to15,000 cells/microliter (5). Absolute lymphocyte
counts and relative numbers of T and B lymphocytes did not
differ between healthy non-pregnant women and women with
uncomplicated pregnancies (11). Accordingly, the control
group of our study, which was comprised of women with nor-
mal pregnancy, had normal counts of WBC, neutrophils and
lymphocytes. Excessive inflammation is one of the factors
proposed to cause endothelial dysfunction in preeclampsia,
and it is highlighted together with angiogenic imbalance the-
ory as the cause of preeclampsia (9,12). Pregnancy itself is
characterized by a generalized systemic inflammation (13).
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However, Redman et al. (9) suggested that preeclampsia is at
the extreme end of a continuous spectrum of increased in-
flammatory response that is a hallmark of pregnancy. As
shown in the current study, WBC counts of the preeclamptic
women were higher than those of the women with normal
pregnancy, suggesting an increased inflammatory response in
preeclampsia. Leukocytes are important components of the
immune system, and play important roles in the physiological
conditions and pathophysiology of pregnancy-related disor-
ders involving decidua and placenta (14). Activation of neu-
trophils is present in placental circulation under hypoxic con-
ditions, and may contribute to increased vascular resistance in
preeclamptic pregnancies (15). Cadden et al. (16) demon-
strated that there were more neutrophil endothelial adhesion
and infiltration into intimal space in systemic vasculature;
however, lymphocyte infiltration was not significant and lym-
phocyte count was much lower.

In women not taking iron supplements, mean corpuscular
volume (MCV) declines during pregnancy and is approxi-
mately 80 to 84 fL in the third trimester (17). However, MCV
rises approximately to 4 fL in healthy pregnant women and in
those with only mild iron deficiency (18). During pregnancy,
monocyte count does not change, and there may be slight re-
ductions in basophil and eosinophil counts (5). The findings of
current study were consistent with those reported by Heilmann
et al. (19) regarding that MCV is higher in preeclamptic pa-
tients than that in women with normal pregnancy.

Recently, it has been well-characterized that systemic in-
flammation is associated with alterations in the individual
components of the circulating white blood cells (WBCs), es-
pecially in the form of neutrophilia with a relative lymphocy-
topenia (20,21). Therefore, neutrophil to lymphocyte ratio
(NLR) has been proposed as an easily measurable objective
marker of systemic inflammation and a prognostic factor for a
variety of diseases, including cancer, cardiovascular and liver
diseases, metabolic syndrome, autoinflammatory diseases,
and also obstetric pathologies such as endometriosis, primary
ovarian insufficiency, gestational trophoblastic disease, and
ovarian hyperstimulation syndrome (22-31). To date, conflict-
ing results have been reported regarding the role of NLR in
preeclampsia. Recently, a retrospective pilot study conducted
by Kurtoglu et al. (32) showed that the NLR is higher in preg-
nant women with preeclampsia. On the other hand, Yavuzcan
et al. (33) reported that although NLR in pregnant women
with severe preeclampsia was higher than that of healthy non-
pregnant women, it did not differ from that of healthy preg-
nant women. We found that the NLR was higher in patients
with preeclampsia than that of healthy pregnant women.
Further studies are required to determine whether NLR is as-
sociated with preeclampsia.

It should be noted that although NLR is easy to measure,
its utility as a marker of systemic inflammation may be af-
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fected by several conditions such as maternal systemic infec-
tions, maternal malignancies, and chronic inflammatory dis-
eases. In conclusion, NLR may be useful as a biomarker in the
differential diagnosis of preeclampsia. Large scale prospective
studies needed to determine the optimal NLR value and its
prognostic significance in the diagnosis of preeclampsia.
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