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Venous thromboembolism (VTE) is a leading cause of maternal morbidity, so caution
is required for prevention and rapid treatment. Early markers of the diagnosis of VTE
during pregnancy are extremely important. We aimed to investigate the value of new
inflammatory markers, neutrophil to lymphocyte ratio (NLR) and platelet to
lymphocyte ratio (PLR), in pregnant women with suspected deep vein thrombosis
(DVT). In a single tertiary care center, pregnant women who were admitted to the
emergency department and the outpatient clinics between January 2017 and
December 2020 with the suspicion of DVT were determined retrospectively. NLR
and PLR were compared between patients with and without DVT. Statistical analysis
was performed using IBM SPSS Statistics 22 software. In our analyses, both NLR
and PLR were significantly higher in patients with DVT. NLR and PLR were found
to be higher in patients with DVT in the first trimester. The AUC value of the ROC
curve of the NLR for the presence of DVT was 0.606; the NLR value was 3.74, the
sensitivity was 60.5% and the specificity was 60.9%. The AUC of the ROC curve of
the PLR for the presence of DVT was 0.667; the sensitivity of the PLR 142.6 was
62.1% and the specificity was 61.7%. During antenatal care, complete blood counts
are routinely practiced per guideline recommendations in pregnant women, and close
monitoring of NLR and PLR values in pregnant women with symptoms of DVT can
prompt the midwives and obstetric nurses to accelerate the diagnosis of DVT by
referring to a physician.

(http://creativecommons.org/licenses/by/4.0/)

Cite as: Ozkan A, Comezoglu E. The Utility of Neutrophil to Lymphocyte and Platelet to Lymphocyte Ratios in Pregnant
Women with DVT. Acta Med Eur. 2024;6(2):46-49. doi: 10.5281/zenodo.10889295

INTRODUCTION

Deep vein thrombosis (DVT) is observed at a rate of 100-
200/100.000 in the general population and is one of the most
frequent cardiovascular diseases along with myocardial
infarction and stroke. Associated with serious mortality and
mortality (1,2). DVT can lead to severe morbidity including
pulmonary embolism, post-phlebitic syndrome, and pelvic
congestion syndrome. Venous thromboembolism (VTE) is a
leading cause of maternal morbidity, therefore, requires
vigilance for prevention and prompttreatment (3,4).

Thrombophilia and hypercoagulable states predispose patients
to venous thromboembolism (VTE), while it can be seen in
patients of all age groups regardless of comorbidities. Young

women are at increased risk due to the use of oral contraceptives
or pregnancy. Diagnosis of VTE during pregnancy is especially
important and can be more difficult than in other patient
populations.Leg swelling, lower extremity edema, and pain are
often present with the growing uterus exerting pressure on the
pelvic veins. WHO recommends a continuous care model led
by midwives or obstetric nurses that treats the woman as a
whole and provides continuous follow-up in the intrapartum,
antenatal and postpartum periods (5). Antenatal care is an
important opportunity for early and rapid diagnosis of DVT and
prevention of its complications. The awareness of midwives
and nurses about the signs and findings associated with DVT is
important for a prompt and correct diagnosis of DVT in the
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antenatal period, and thereby the prevention ofrelated morbidity
and maternal mortality

The role of inflammation in the pathophysiology of venous
thromboembolism is acknowledgedas a key risk factor (6,7).
The neutrophil-to-lymphocyte (NLR) and platelet-to-
lymphocyte ratios (PLR) are novel inflammatory biomarkers
that are associated with disease activity and severity in
cardiovascular diseases (8,9). These new markers may have
value during the initial diagnostic work-up of pregnant women
with suspicion of DVT in the emergency setting (10,11).

The value of the novel inflammatory markers, NLR and PLR,
in pregnant women in the diagnostic process of DVT is
unknown. We aimed to investigate the value of NLR and PLR
in pregnant women with suspicion of DVT.

METHODS

In a single tertiary care center, pregnant women who were
admitted to the emergency department and the outpatient clinics
between January 2017 and December 2020 with the suspicion
of DVT were retrospectively identified. Study Approval was
obtained from the institutional academic board. Patients with
signs and symptoms suggesting DVT and high D-Dimer were
referred for Doppler ultrasonography (USG) within 24 hours. If
the Doppler USG was negative for DVT and clinical suspicion
of DVT persisted, a repeat Doppler USG was planned within
72 hours. Pulmonary Embolism (PE) was suspected if the
patient had coexisting pulmonary symptoms or chest pain and
was evaluated with echocardiography. Patient demographics,
ultrasonography findings, and laboratory results were recorded.
Blood count results were used to calculate NLR and PLR at the
time of diagnosis. NLR and PLR were compared between
patients with and without DVT. Patients with lower extremity
DVT were grouped according to thrombus localization as
denoted by the most proximal vein with thrombus. NLR and
PLR were compared in patients with different thrombus
localizations and the presence of PE.

Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics
22 software. Nominal variables are presented as numbers and
percentages and continuous variables are presented as mean and
standard deviation. The Chi-squared test or Fisher’s exact test
was applied for nominal variables, Student’s t-test for
continuous parametric variables, and Mann Whitney U test for
continuous non-parametric variables in group comparison. A p-
value of < 0.05 was accepted as statistically significant.

RESULTS

During the study period, 205 pregnant women were referred to
our hospitalwith suspicion of DVT. 124 of these patients were
positive for DVT with a Doppler ultrasound and 81 patients did
not have a venous thrombus. The mean age of all the study
patients was 31.6 + 5.6.Fourpatientswere in their third
pregnancy, eight patients were in their second, and the

remaining patients were in their first pregnancy. All patients had
singleton pregnancies.

Patients were questioned for known thrombophilia disorders.
Four patients had Factor V Leiden mutations, while two other
patients had a history of prior thrombotic stroke and repeated
DVTs but were not investigated for a definitive diagnosis.

The laterality of DVT was assessed in the study patients. In the
majority of the patients (92, 74.1%) DVT was on the left lower
leg and in six patients on the right leg. In twopatients, there
were DVTs on both lower extremities, and one patient
presented with DVT in the upper left extremity. Four patients
with iliac DVT had echocardiographic findings consistent with
pulmonary embolism at the time of diagnosis.

Patients with and without DVT were compared for patient
factors and biochemical parameters (Table 1). Both NLR and
PLR were significantly elevated in cases with DVT. Patients
were grouped according to their trimester. Among patients in
their first trimester, patients with DVT had higher NLR and
PLR, while a difference could not be shown in patients in their
second and third trimesters. The ROC curve of NLR for the
presence of DVT had an AUC of 0.606, with an NLR of 3.74
having a sensitivity of 60.5% and specificity of 60.9%. The
ROC curve of PLR for the presence of DVT had an AUC of
0.667, with a PLR of 142.6 having a sensitivity of 62.1% and
specificity of 61.7% (Figure 1).
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Figure 1. ROC Curve of NLR and PLR for the presence of
DVT.

NLR and PLR were assessed with the localization of thrombus
in the 123 patients with lower extremity DVT. NLR and PLR
showed an increase with the higher level of DVT  (Table 2).
The ability of NLR and PLR in predicting the level of DVT was
assessed using ROC curves. High level DVT was defined as
iliac DVT with or without PE and low level DVT as DVT in the
femoral or lower veins. For differentiating high and low level
DVTs, NLR had an AUC of 0.681 while PLR had an AUC of
0.631. An NLR of 4.25 had a sensitivity of 72.0% and a
specificity of 69.4%. A PLR of 173.4 had a sensitivity of 60.0%
and a sensitivity of 64.3% (Figure 2).
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Figure 2. ROC Curve of NLR and PLR for high level DVT.

Table 1. Comparison between the groups in terms of patient
factors and biochemical parameters.
No DVT

DVT

(n=81) (n=124) P
Age 30.9+5.3 32.0+5.7 0.184
Well’s Score 2.37+£0.66 2.52+0.62 0.100
Known
thrombophilia 0 (0%) 4 (3.23%)
D-Dimer 1177.9+155.26 1216.4+ 192.67 0.134
NLR 3.46x1.09 3.84+1.18 0.022
PLR 138.46+ 24.58 147.83+31.82  0.026
Trimester
1st 20 (24.7%) 34 (27.4%)
NLR 2.37+£0.83 3.62+1.04 <0.001
PLR 131.52+16.23  143.49+ 21.72  0.037
2nd 33 (40.7%) 46 (37.1%)
NLR 3.83£1.02 3.93+0.89 0.645
PLR 142.29+ 26.85 148.56 +48.40 0.503
3rd 28 (34.6%) 44 (35.5%)
NLR 3.68+ 1.45 3.91+1.29 0.485
PLR 134.89 +30.99 149.29+47.57  0.160
NLR:  Neutrophl-to-lymphocyte ratio, PLR: Plathelet-to-

lymphocyte ratio.

DISCUSSION

Inflammatory markers of NLR and PLR may be useful during
the diagnosis of DVT in pregnant women. These markers
showed an increase inthe presence of DVT in pregnant women
in our cohort. Both markers were more elevated with the higher
Table 2. NLR and PLR with different thrombus levels.

level of DVT. High values of NLR and PLR should prompt
caregivers of pregnant women with suspected DVT to refer for
early imaging and treatment.

DVT in pregnancy is a significant cause of maternal mortality
with venous thromboembolism (VTE) being a leading cause of
maternal death in developed countries. Most VTE events during
pregnancies are associated with silent DVTs. Pregnancy is
associated with a 4-fold increase in the risk of DVT for women
with hematologic changes and compression of the abdominal
veins (12). DVT can present during the first pregnancy and
regardless of the age of the mother. Edema and leg pain are
often present in pregnant women due to compression of pelvic
venous and lymphatic structures (13). Physical examination is
less reliable than the general population when diagnosing DVT
during pregnancy. A negative D-Dimer test rules out VTE
during pregnancy as in non-pregnant patients, however, the
levels of D-Dimer change during the course of the pregnancy,
increasing over the gestational period(14,15). The use of
trimester-specific D-Dimer may be more discriminatory but has
not been incorporated into international guidelines
(16,17).Together with other findings, high NLR or PLR can
help the caregiver during the differential diagnosis of DVT.

Pregnancy is associated with a hypercoagulable state that is
protective against excessive birth-related bleeding (18,19). The
compression of the iliac veins by the growing uterus creates
venous stasis that predisposes the patients to DVT as the
pregnancy progresses.Contrary to the general population,
proximal and left sided vein thrombosis is more common in
pregnancy (20). Among our patients, iliofemoral DVT was
more common than distal DVT and there was a greater
tendency for left-sided DVT. Proximal DVT carries a higher
risk of PE. A prompt diagnosis and initiation of treatment are
important for the prevention of the mortality and morbidity
associated with DVT.

The presence of DVT or PE is associated with increased
inflammation that is reflected in the elevated inflammatory
markers. The state of inflammation appears higher with the
more proximal location of the thrombus which resulted in
higher ratios. While higher than normal ratios are expected with
DVT, levels of NLR and PLR vary naturally with the course of
pregnancy (21,22). While NLR and PLR were evidently higher
in pregnant women in their first trimester, the difference did not
remain significant in patients in their second and third
trimesters despite higher ratios seen with DVT. In this regard,
further studies are needed to ascertain the diagnostic value of
the inflammatory markers at different stages of pregnancy.

This was a single center, retrospective study, and data from
other centers can help with external validation of our results.
limiting the number of pregnant patients.The value of NLR and
PLR in denoting DVT across different trimesters can be the
focus of future studies that include more patients.

N=123 Poplitealand calf veins (n=34)  Femoral (n=64) lliac (n=21) lliac and PE (n=4) p
NLR 3.26+1.48 3.90+1.44 4.28+1.16 5.42+0.91 0.005
PLR 128.78+ 46.70 148.58+ 51.90 170.42+ 53.00 179.28 £ 67.19 0.019

PE: Pulmonary embolism, NLR: Neutrophl-to-lymphocyte ratio, PLR: Plathelet-to-lymphocyte ratio.
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DVT is one of the most important pathologies that needs early
diagnosis and treatment. Leg complaints such as swelling and
pain are common in pregnant women and additional findings
that support differential diagnosis of DVT may help the
diagnostic process. Our study shows that inflammatory
markersare raised with the presence of DVT in pregnant
womenand that higher levels of DVT is associated with
increased NLR and PLR, reflecting a greater inflammatory
activity. During antenatal care, complete blood counts are
routinely practiced per guideline recommendations in pregnant
women, and close monitoring of NLR and PLR values in
pregnant women with symptoms of DVT can prompt the
midwives and obstetric nurses to accelerate the diagnosis of
DVT by referring to a physician.
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