
Introduction

Ectopic pregnancy (EP) is a major cause of maternal

morbidity and is responsible for pregnancy-related deaths

in the first trimester [1]. Methotrexate (MTX) is the most

popular agent for the treatment of EP worldwide. There are

a greater percentage of women treated medically with sin-

gle dose (50 mg/m

2

) MTX which is a folate antagonist and

acts on rapidly dividing cells at the implantation site, most

notably trophoblast cells [2].

Over the years, many putative markers to predict MTX

treatment success have been described in the literature but

none of them could reach sufficient achievement, therefore

researchers have been attempting to find more effective and

sensitive markers to predict MTX treatment success.[3] Re-

cent studies have highlighted that some inflammatory cy-

tokines are increased both at the implantation site and

systemic circulation in tubal ectopic pregnancies which

play role in angiogenesis, inflammation, and immunity [4].

Neutrophil/lymphocyte ratio (NLR) is a inflammatory re-

sponse marker in peripheral blood. NLR possesses diag-

nostic value in certain pathologies characterised by

systemic or local inflammatory response, such as diabetes

mellitus, coronary artery disease, ulcerative colitis, and in-

flammatory arthritis [5-7].

Mean platelet volume (MPV) is a marker of platelet

count and platelet activity. Platelets have also been sug-

gested to play important roles in immune and/or inflam-

matory processes [8]. MPV levels are higher in inflamma-

tory conditions such as active rheumatoid arthritis, acute

attack of familial Mediterranean fever, and active chronic

obstructive pulmonary disease [9].

In tubal EP, either ruptured or not, inflammation occurs

in the microenvironment of the fallopian tube which may

effect inflammation markers [10]. In this trial the authors

aimed to evaluate the value MPV and NLR to predict sin-

gle-dose MTX treatment success in EP.

Materials and Methods

A total of 115 EPs diagnosed and hemodynamically stable

women in Umraniye Medical and Research Hospital between

2011-2014 were enrolled in this retrospective study. The ethical

approval was taken from Institutional Ethics Committee.

The diagnosis of EP was conducted in two ways, namely, by

direct visualization of extra uterine gestational sac or by the oc-

currence of persistent/rising b-hCG values without intrauterine

evidence of pregnancy by sonography or histology.

Patients with chronic liver disease, pre-existing blood

dyscrasias, pulmonary disease, peptic ulcer disease and immun-

odeficiency, who had sensitivity to MTX, had an intrauterine

pregnancy, an unruptured mass of > 3.5 cm, fetal cardiac activity

detected, and a quantitative hCG level of > 15,000 mIU/ml were

excluded from the study.Moreover the authors also excluded pa-

tients with non-adnexal EP, incomplete records, patients who were

lost to follow-up evaluation and who had other infections, in-

flammatory disease, type 2 diabetes mellitus, prediabetes, smok-

ing, hypertension, hypercholesterolemia, obesity, coronary heart
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Summary

Objective: The aim of the study was to evaluate the value of mean platelet volume (MPV) and neutrophil/lymphocyte ratio (NLR) to

predict single-dose methotrexate (MTX) treatment success in ectopic pregnancy (EP). Materials and Methods: A total of 115 EP diag-

nosed and hemodynamically stable women were enrolled in the study and divided into two groups as group 1, the treatment success group

(n = 78) and group 2, the treatment failure group (n = 37). The authors compared the groups in terms of MPV and NLR. Results: MPV

and NLR levels were higher in MTX treatment successful group than in failure group.The cut-off values of MPV and NLR were de-

termined as 10.1 fL and 1.82, respectively. These cut off values showed similar sensitivity and specificity in prediction of MTX treat-

ment success. Conclusion: MPV and NLR can be used as reliable markers to predict single-dose MTX treatment success however

further studies are needed.

Key words: Mean platelet volume; Neutrophil/lymphocyte ratio; Ectopic pregnancy.

Role of mean platelet volume and neutrophil/lymphocyte

ratio to predict single-dose methotrexate treatment success

in tubal ectopic pregnancy

Y. Cekmez, A. Göçmen, F. Şanlıkan, S.B. Türkmen

Department of Obstetrics and Gynecology, Umraniye Medical and Research Hospital, Istanbul, (Turkey)

Clinical_4_2016:Layout 1  30-06-2016  11:19  Pagina 509



Y. Cekmez, A. Göçmen, F. Şanlıkan, S.B. Türkmen510

disease, metabolic syndrome, stating and some antihypertensive

use, and atrial fibrillation.

In this paper, the authors included the patients who received

single-dose MTX treatment, had complete medical records that

fulfilled the aforementioned criteria, and had days 0, 4, and 7 b-

hCG values appropriately recorded after MTX administration.

Before any medication, five to seven cc of peripheral venous

blood was collected into sterile ethylenediaminetetraacetic acid

(EDTA) tubes from all patients. Hematological parameters were

analysed within 30 minutes after collection for minimizing the ef-

fect of EDTA on platelets by using a haematology analy ser. Leu-

cocyte (/mm

3

), neutrophil (/mm

3

), lymphocyte (/mm

3

), and

platelet (/mm

3

) counts were recorded. NLR was calculated using

the results of these param eters. Haemoglobin levels (g/dL) and

MPV(fL) were determined. MTX treatment was decided as suc-

cessful in patients who had a 15% decline of b-hCG levels be-

tween the fourth and seventh days of treatment.

To evaluate the efficacy of MTX treatment, the study popula-

tion was divided into two groups; namely group 1, the treatment

success group (n =78) and group 2, the treatment failure group (n

=37) and were compared in terms of MPV and NLR.

Statistical analyses
Statistical analysis was performed with SPSS 12.0 software.

Data are expressed as mean ± standard deviation. Chi-square or

Fisher’s Exact test was used to compare categorical variables, and

the Wilcoxon Rank Sum test was used to compare continuous

variables. A p value < 0.05 was considered statistically signifi-

cant. Pearson correlation test was also used.

Results

The mean age of the group 1 was 30 ± 4.4 years and the

mean age of the group 2 was 28 ± 5.9 years. There was no

significant difference among groups regarding the mean age

(p > 0.05) The mean hemoglobin levels were 11± 1.2 g/ dl

and 10 ± 2.6 g/dl in groups 1 and 2, respectively (p > 0.05).

Prediction of MTX treatment success with b-hCG
The mean day 1 b-hCG levels of group 1 was 1,348

mIU/ml and the mean day 1 b-hCG levels of group 2 was

3,960 mIU/ml. The mean initial b-hCG level was signifi-

cantly lower in the treatment success group than in the

treatment failure group (p < 0.05). The b-hCG levels in-

creased between days 0 and 4 in 53.9 % of cases (62/115);

b-hCG levels decreased between days 0 and 4 in 46 % of

cases (53/115). The number of cases with decreasing b-

hCG level on day 4 was significantly more in the treatment

success group than the failure group (36 % vs. 14.9 %, re-

spectively, p < 0.05) (Table 1).

Prediction of MTX treatment success with MPV
Platelet values and MPV of the groups are shown in

Table 2. There were no statistically difference detected be-

tween groups in terms of platelet counts (264 ± 75.2 /mm

3

vs. 273 ± 65 /mm

3

, respectively). In group 1 the MPV lev-

els were statistically higher than in group 2 (9.1 ± 0.4 fL

vs.11.5 ± 0.7 fL, p < 0.05). Optimal cut off value was ob-

tained at a level of 10.1 fL with 62% sensitivity and 66%

specificity, respectively.

Prediction of MTX treatment success with NLR
NLR was calculated and assessed in both the groups, and

it was found that NLR was higher in MTX treatment suc-

cessful group than in failure group (2.14 ± 0.04 vs. 1.76 ±

0.1, p < 0.05 ) (Table 2). Optimal cut off value was obtained

at a level of 1.82 with 59% sensitivity and 64% specificity,

respectively.

Discussion

Single-dose MTX regimen constitutes a safe and effec-

tive treatment modality for tubal EP in selected patients.In

the literature there are many studies reporting success rates

of single-dose MTX administration varying from 52% to

94% among patients with asymptomatic EP [11]; however

which patients will benefit from single-dose MTX treat-

ment is still controversial.This study investigated the value

of MPV and NLR to predict single-dose MTX treatment

success in EP. The main finding of this study was higher

MPV and NLR levels in tubal EPs may be used as predic-

tors of MTX treatment success. 

There are many suggested predictors for MTX treatment

failure which include high b-hCG concentration (5,000

IU/ml), fetal cardiac activity, larger ectopic size (four cm),

and sonographic evidence of free peritoneal fluid [3]. In an-

other study, it is suggested that b-hCG levels, alone or com-

bined with serum progesterone levels, have an important

predictive value [12]. In the present study the authors ex-

cluded the patients with fetal cardiac activity, larger ectopic

size (four cm), and sonographic evidence of free peritoneal

fluid, but also found that the treatment failure rate was in-

creasing significantly when the initial serum b-hCG level

was higher than 3,000 mIU (p < 0.05).

Previous studies have demonstrated that inflammation

and microenviromental changes occur in fallopian tube in

Table 1. — MTX treatment success prediction with b-hCG
levels.

Group 1 (MTX Group 2 (MTX 

treatment successful) treatment failure) 

(n=78) (n= 37)

Hemoglobin (mg/dL) 11 ± 1.2 10 ± 2.6

Day 1 b-hCG (mIU/ml) 1348 3960

Declining of b-hCG values

between days 1 and 4 (%)

36 14.9

Table 2. — Comparison of MPV, NRL, and platelet counts
between groups.

Group 1 (MTX Group 2 (MTX 

treatment successful) treatment failure) 

(n=78) (n= 37)

Platelet count /mm

3

264 ± 75.2 273 ± 65

MPV (fL) 11.5 ± 0.7 9.1 ± 0.4

NRL 2.14 ± 0.04 1.76 ± 0.1
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tubal EPs [10]. This inflammation is suggested to activate

platelets which are well known sources of growth factors.

Some of these factors are vascular endothelial growth fac-

tor (VEGF), insulin-like growth factor 1 (IGF-1), trans-

forming growth factor-beta (TGF-β), and they have

important roles in causing alterations in MPV [13]. In an ac-

tivated state, some morphological changes occur and

platelets form pseudopodias and become spherical in shape.

Turgut et al. also showed that patients with ectopic preg-

nancy had significantly higher MPV levels [14]. In the pres-

ent study, the authors found that MPV was higher in MTX

treatment successful group when compared to treatment fail-

ure group. According to their hypothesis, due to inadequate

inflammation and lower MPV levels, angiogenic cytokine

levels and blood flow were lower in MTX failure group. For

this reason they suggest that MTX may not have reached a

sufficient concentration in EP tissue in this group. As far as

they know, the present study is the first to evaluate the role

of MPV in prediction of MTX treatment success.

NLR obtained by dividing neutrophil count to lympho-

cyte count, is considered as an other inflammatory marker

[5]. In the present study, NLR was calculated and assessed

in both groups, and it was found that NLR was lower in

MTX failure group.This result proves the inadequate in-

flammatory state in MTX failure group when compared

with MTX successful group. In concordance with the pres-

ent study, Kim et al. reported NLR as a reliable marker for

placental inflammation prediction [15]. The study of Sön-

mez et al. also emphasized that NLR is a simple and inex-

pensive method in order to evaluate inflammatory status in

patients with acute coronary syndrome [6]. There are sev-

eral studies assessing NLR in various diseases including

ulcerative colitis and hepatic cirrhosis, familial Mediter-

ranean fever, cardiovascular diseases, and malignancies [7].

Early b-hCG changes after MTX therapy were also ac-

cepted as a predictor of treatment outcome after MTX. In a

trial, it was reported that declining b-hCG values of at least

20 % between days 1 and 4 during MTX treatment have been

associated with a positive predictive value of 97% for treat-

ment success [16]. In this present study the authors also

found a correlation between early b-hCG levels after MTX

therapy and treatment success. Adjustment of MPV and NLR

may increase predictive value of early b-hCG changes after

MTX therapy. This may be a new aim for a new study.

In conclusion, this was a preliminary study to evaluate the

predictive value of MPV and NLR in single-dose MTX treat-

ment success of tubal EP and the authors concluded that MPV

and NLR can be used as reliable markers to predict single-

dose MTX treatment success without any clinical signs, but

it is necessary to be studied in different cohort groups.
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