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ABSTRACT
OBJECTIVES: The objective of this study was to evaluate the diagnostic value of the neutrophil-to-
lymphocyte ratio (NLR), lymphocyte-to-monocyte ratio (LMR), and mean platelet volume (MPV) in patients 
with endometriosis as compared with healthy controls. 
BACKGROUND: Currently, no non-invasive diagnostic test of endometriosis has been implemented in clinical 
practice.
METHODS: A total of 121 women with endometriosis and 136 controls participated in this retrospective study. 
The extent of the disease in the patients with endometriosis was determined using the American Society 
of Reproductive Medicine revised classifi cation. Sensitivities and specifi cities of NLR, LMR and MPV were 
evaluated by receiver-operating characteristic (ROC) analysis. 
RESULTS: Patients with endometriosis had higher neutrophil counts, white blood cell (WBC) levels, NLR, 
MPV, and lower lymphocyte count and LMR than the control group. The cut-off values were found to be 
1.6 for NLR at 87.6 % sensitivity and 44.8 % specifi city and 8 for MPV at 75.2 % sensitivity and 68.4 % 
specfi city. For LMR, the cut-off value was 5.6 with 66.1 % sensitivity, 50 % specifi city. Patients with stages III 
or IV had signifi cantly lower MPV (p = 0.039) and LMR levels (p = 0.016) than patients with stages I or II. 
CONCLUSION: NLR, LMR, and MPV may be used to distinguish patients with endometriosis from controls 
(Tab. 4, Fig. 4, Ref. 37). Text in PDF www.elis.sk.
KEY WORDS: CA-125, endometriosis, lymphocyte-to-monocyte ratio, mean platelet volume, 
neutrophil-to-lymphocyte ratio.
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Introduction

Endometriosis is characterized by the presence of implants of 
abnormally placed tissue similar to endometrium, including glands 
and stroma, outside the uterine cavity (1, 2). It causes pelvic infl am-
mation, which leads to pelvic pain, including dysmenorrhea, and 
infertility (3). The defi nitive diagnosis of endometriosis is made 
from histological evaluation of a lesion biopsied during surgery 
such as laparoscopy or laparotomy, which is an expensive and in-
vasive procedure (4, 5). The diagnosis of endometriosis by means 
of a non-invasive diagnostic biomarker is a challenging problem 
(6). Although a variety of tests utilizing blood markers have been 
suggested as diagnostic measures for endometriosis, none have 
been implemented routinely in clinical practice (7). 

Neutrophil-to-lymphocyte ratio (NLR) is affected by both 
innate immune response (mediated by neutrophils) and adaptive 

immune response (mediated by lymphocytes) (8). NLR has been 
shown to be a reliable marker of systemic infl ammation, which 
has been demonstrated in various studies (9, 10). The levels of 
circulating lymphocytes and monocytes are refl ective of the im-
munological function in the peripheral blood (11). Lymphocyte 
to-monocyte ratio has been proposed as a surrogate marker for 
endothelial dysfunction and infl ammation in distinct populations 
and it also has a prognostic and predictive value (12). The plate-
let activation has long been noticed in the pathophysiology of 
infection and infl ammation. The mean platelet volume (MPV) is 
a reliable indicator of platelet size, which refl ects platelet func-
tion and activation (13). It has been suggested that MPV has an 
important role as a marker of infl ammation, disease activity, and 
effi cacy of anti-infl ammatory treatment in several chronic in-
fl ammatory disorders (14). However, the research in the area of 
NLR and MPV in the diagnosis of endometriosis is very limited 
and none of it investigates LMR in women with endometriosis 
(15, 16, 17).

Due to the presence of a chronic infl ammatory state in pa-
tients with endometriosis, it was decided to conduct the current 
study while using NLR, LMR and MPV to investigate their roles 
in the diagnosis of endometriosis. The aim of this study was to 
evaluate the diagnostic value of NLR, LMR and MPV in Turkish 
patients with endometriosis as compared with a healthy control 
group.



Turgut A et al. Hematologic parameters be useful biomarkers for the diagnosis of endometriosis… 

xx

913

Materials and methods

This retrospective, comparative, cohort study was carried out at 
the Department of Obstetrics and Gynecology of Istanbul Medeni-
yet University, Goztepe Training and Research Hospital, and was 
approved by the Institutional Review Board and Ethics Commit-
tee. The initial evaluation was made in 268 premenopausal women 
who underwent either laparoscopic or laparotomic surgery and had 
their diagnosis of endometriosis confi rmed pathologically between 
January 2012 and February 2017 following surgery. A total of 121 
women were recruited into the study according to the exclusion 
criteria. Patients were excluded if they had a confi rmed pathol-
ogy or clinical suspicion of endometrial pathology, leiomyoma or 
adenomyosis. The control group, consisted of 136 healthy women 
who presented at the gynecology clinic for a routine checkup and 
had no complaints or history of gynecological disease or cancer. 
Sample selection fl ow chart is given in Figure 1. Transvaginal 
ultrasonography (TVS) was performed on both groups during 
the gynecological examination. The exclusion criteria for the two 
groups included pregnancy, menopause, chronic diseases such as 
hematological, cardiac, kidney or liver diseases, prediabetes, dia-
betes mellitus, hypertension, hyperlipidemia asthma, connective 
tissue disorders, previous thrombosis, neoplastic disease, acute-
chronic infl ammatory disorders, use of glucocorticoids, antineo-
plastic agents, anticoagulants, non-steroidal anti-infl ammatory 
drugs, or oral contraceptives, hormonal treatment and smoking.

The clinical, demographic, laboratory, and surgical data were 
collected from hospital records and patient fi les. The preoperative 
complete blood count parameters (white blood cell, neutrophil, 
lymphocyte, monocyte and platelet counts, MPV, hemoglobin and 
hematocrit) and levels of CA-125 were recorded. All patients were 
operated on during the follicular phase of the menstrual cycle, 
and all blood analyses were performed during the early follicu-
lar phase. The extent of the disease in patients with endometrio-

sis was determined using the American Society of Reproductive 
Medicine (ASRM) revised classifi cation while the severity of the 
disease was classifi ed as minimal-to-mild disease (stages I‒II) or 
moderate-to severe disease (stages III‒IV) (1).

The blood samples were collected in EDTA tubes and pro-
cessed using a hematology analyzer (Abbott CELL DYN 3700, 
Boston, USA) for complete blood count analysis. CA-125 levels 
were measured using ARCHITECT i2000 (Abbott Diagnostics, 
Abbott Park, IL). The neutrophil-to-lymphocyte ratio (NLR) was 
calculated for both the patient and control groups by dividing 
the absolute neutrophil count by the absolute lymphocyte count. 
Lymphocyte-to-monocyte ratio (LMR) was calculated for both the 
patient and control groups by dividing the absolute lymphocyte 
count by the absolute monocyte count. 

Statistical analyses
Statistical analyses were performed using R Statistical Soft-

ware (www.r-project.org), a free software environment for statisti-
cal computing and graphics (18). The Shapiro‒Wilk test, QQ and 
PP plots were used to analyze the data distribution. The continuous 
baseline characteristics of the groups were presented as median, 
interquartile range (IQR), minimum and maximum values depend-
ing on the data distribution while categorical values were defi ned 
as number (n) and percentage (%). Parity, virginity, complaints 
and endometrioma variables were compared between stage I and 
II and stages III and IV in patient groups using Fisher’s exact test. 
The Shapiro‒Wilk test was used to analyze the data distribution. 
The Mann–Whitney U test was used for comparisons and the as-
sociated p values were given. The effect sizes of the tests were 
also given (19). The effect sizes for 2 by 2 chi-square test was 
given as the phi coeffi cient and Cramer’s V for larger tables us-
ing “assocstats” function of the power analysis package in R (20, 
21). The effect size for Mann‒Whitney U test was calculated by 
dividing the z test statistic by the square root of the number of 

Fig. 1. STARD diagram for the fl ow of participants (Turkish patients with endometriosis and controls) throughout the study. (A) All 121 pa-
tients with endometriosis from 2012 to 2017, who fulfi lled the clinical diagnostic criteria were enrolled in this study. (B) Healthy controls (136 
Turkish women) were also recruited.
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Hanley and McNeil paper (26). The p-value produced for AUC 
was related to the Mann-Whitney U statistics. The AUCs of ROC 
curves were compared using the pROC program of R based on 
the method of Delong et al (28). For all analyses, a value of p < 
0.05 was considered statistically signifi cant.

Results

Overall, 121 patients with endometriosis were included in 
the study, of whom 17 had stage I or II and 104 had stage III or 
IV of endometriosis. The control group consisted of 136 healthy 
women who had presented at gynecology outpatient clinics for 
a routine check-up. The baseline characteristics of the endome-
triosis group are shown in Table 1. The median age of patients 
in the endometriosis group and healthy control group were 39 
(interquartile range (IQR) = 11) years, and 38 (IQR = 18) years, 
respectively. The patients with endometriosis were signifi cantly 
older than the subjects in the control group (39 vs 35 years; p < 
0.05). Thus, age was included as a covariate in the logistic re-
gression model with the given variable to classify the control and 
endometriosis groups. After adjustment for age, the patients with 
endometriosis had signifi cantly higher neutrophil counts, WBC 
levels, NLR, MPV, and lower lymphocyte count and LMR than 
the control group (p < 0.05). Mean platelet volume seemed to 
have the highest effect size among other variables (effect size d 
= 0.401). The comparisons of characteristics between the control 
group and patient group with endometriosis and age-adjusted p 
values are given in Table 2. There were no statistically signifi cant 
differences in respect of parity, virginity and complaints between 
patients with minimal-to-moderate disease (stages I and II) and 
moderate-to-severe disease (stages III and IV) (p > 0.05). The 
percentage of endometrioma was determined to be much higher 
in the late stages of endometriosis (p < 0.001). The endometriosis 
group was also assessed according to the severity of the disease 
(Tab. 3). After adjustment for age, the patients with stage III or 
IV had signifi cantly lower MPV counts (p = 0.039; effect size d 
= 0.142) and LMR (p = 0.016; effect size d = 0.199) than patients 
with stage III or IV.

No. of women 
(n=121

Percentage 
(%)

Age (years) Median (IQR)
 Min; max

39 (11)
22‒53

Nulliparous 43 36
Multiparous 78 64
Virginity 15 12
Chronic pelvic pain 39 32
Primary infertility 12 10
Secondary infertility 2 1
Dysmenorrhea 10 8
Abnormal uterine bleeding 20 16
Dyspareunia 6 5
Pelvic pain 7 6
Endometrioma

I
II
III
IV

93
10
7
33
71

77
8
6
27
59

Stages I‒II (minimal‒mild) 17 14
Stages III‒IV (moderate‒severe) 104 86
Diameter of mass

Median (IQR)
Min; max

6 (3)
2‒16

IQR, interquartile range; Min, minimum; Max, maximum

Tab. 1. Baseline characteristics of study group with endometriosis.

Characteristics
Control group (n=136) Patient group (n=121)

p p (age- adjusted) Effect size
median (IQR) min; max median (IQR) min; max

CA-125, U/mL ‒ ‒ 48 (45.4) 6.6; 643 ‒ ‒ ‒
Age, years 35 (18) 17; 51 39 (11) 22; 53 0.002* ‒ 0.189
WBC 6.65 (1.9) 3; 11.2 7 (2.6) 3.9; 71 0.008* 0.0024* 0.165
Neutrophil 3.55 (1.53) 1.5; 6.8 4.4 (1.9) 2; 17.2 <0.001* <0.001* 0.286
Lymphocyte, ×103/μl 2.15 (0.8) 1.1; 3.9 2 (0.8) 0.4; 3.8 <0.001* 0.002* 0.153
Monocyte, ×103/μl 0.4 (0.2) 0.1; 0.9 0.4 (0.2) 0.2; 0.7 0.636 0.3967 0.030
PLT, ×103/μl 258 (70.5) 148; 506 265 (86) 140; 503 0.1631 0.0538 0.087
Hematocrit, % 37.45 (3.73) 25; 43.9 35.8 (5.2) 23.6; 312 0.003* 0.354 0.185
Hemoglobin 12.4 (1.2) 7.6; 14.7 11.6 (2) 7.4; 83 <0.001* 0.883 0.251
NLR 1.70 (0.8) 0.74; 4.4 2.18 (0.86) 0.8; 31.75 <0.001* 0.00032* 0.350
LMR 5.6 (3.7) 2.4; 22 4.8 (2.64) 0.5; 11.5 0.005* <0.001* 0.175
MPV 7.7 (1.33) 5.8‒11.7 9.1 (2) 5.3‒13.5 <0.001* <0.001* 0.401
IQR, Interquartile range; WBC, white blood cell; NLR, neutrophil-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; MPV, mean platelet volume. * p < 0.05 was 
considered statistically signifi cant. IQR: Interquartile range

Tab. 2. Comparison of characteristics between the control group and patient group with endometriosis.

cases (21, 22). Age-adjusted p values were calculated using the 
logistic regression. The receiver-operating curve (ROC) analyses 
were constructed to evaluate diagnostic performances and optimal 
cut-off values for LMR, NLR and MPV in endometriosis patients. 
Youden’s index (Maximum = Sensitivity + Specifi city – 1) was 
used as an optimization criterion for cut-off values (23). The area 
under the ROC curves was used to assess the discriminative the 
ability of LMR, NLR and MPV in endometriosis (24‒26). Epi 
and verifi cation programs were used for ROC curve estimations 
(27). The area under the ROC curve was calculated following the 
process outlined by Mason and Graham (25). The standard error 
of the area under the curve (AUC) was calculated based on the 
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There was a signifi cant difference between the patient group 
and control group in respect of biomarkers, WBC, neutrophil, 
LMR, NLR, and MPV. Thus, these biomarkers were further inves-
tigated for potential cut-off points and area under curve (AUC). 
The sensitivity, specifi city, positive predictive value and nega-

tive predictive value for these biomarkers are shown in Table 4. 
ROC analysis indicated that the combined marker had a higher 
AUC (0.766) than other biomarkers. The ROC analyses indicate 
that the p values associated with the given biomarkers were all < 
0.05. Thus, all AUCs were signifi cantly different from 0.5, which 

Variables
Stages I‒II (n=17) Stages III‒IV (n=104)

p Age_adjusted p Effect size
Median (IQR) Min‒Max Median (IQR) Min‒Max

Age 46 (6) 26‒53 38.5 (10) 22‒51 <0.05* ‒ 0.216
WBC 7.1 (0.8) 4.6‒14.7 7 (2.73) 3.9‒71 0.506 0.692 0.041
Neutrophil 4.2 (1.1) 2.4‒9.9 4.55 (2.05) 2‒17.2 0.402 0.638 0.066
Lymphocyte 2.2 (0.8) 1.4‒3.8 2 (0.8) 0.4‒3.4 0.281 0.316 0.066
Monocyte 0.3 (0.1) 0.2‒0.6 0.4 (0.3) 0.2‒0.7 0.015* 0.131 0.160
NLR 1.9 (1.1) 1‒3.43 2.2 (0.84) 0.8‒31.75 0.318 0.336 0.067
MPV 10.1 (1.8) 7.2‒11 9 (1.93) 5.3‒13.5 0.055 0.039* 0.142
CA-125 IU/mL 25 (23.3) 8‒72 51.5 (46) 6.6‒643 0.048* 0.132 0.157
PLT 282 (100) 188‒327 263 (87.75) 140‒503 0.498 0.603 0.021
HCT 37 (2) 28.4‒41.7 35.4 (5.23) 23.6‒312 0.687 0.766 0.071
HB 11.8 (1.1) 8.8‒14 11.6 (2.2) 7.4‒12.22 0.854 0.839 0.062
LMR 6 (2.7) 3.16‒11 4.63 (2.25) 0.5‒11.5 <0.001* 0.016* 0.199
p, p value signifi cant at 0.05 level; IQR, interquartile range; min, minimum; max, maximum; CA-125, serum cancer antigen; WBC, white blood cell; NLR, neutrophil-to-
lymphocyte ratio; MPV, mean platelet volume; LMR, lymphocyte-to-monocyte ratio; HCT, hematocrit; HB, hemoglobin, * p < 0.05 was considered statistically signifi cant. 
IQR: Interquartile range, Mann‒Whitney test. Values are expressed as medians.

Tab. 3. Comparison of laboratory characteristics between patients with minimal-to-moderate disease (stages I or II) and moderate-to-severe 
disease (stages III or IV).

Biomarkers AUC
(95 % CI)

Sensitivity 
(%)

Specifi city 
(%) PPV NPV LR‒ LR+ Cut-off value p

WBCs/mL 0.596
(0.526‒0.665) 59.5 55.9 55.5 61.8 1.35 0.72 6.8 0.004

Neutrophils/mL 0.666
(0.5998‒0.7322) 76 51.4 58.2 70.7 1.57 0.47 3.6 <0.001

NLR 0.702
(0.6398‒0.7662) 87.6 44.8 58.6 80.3 1.59 0.28 1.60 <0.001

MPV 0.732
(0.666‒0.798) 75.2 68.4 67.9 75.6 2.38 0.36 8 <0.001

LMR 0.601
(0.532‒0.670) 66.1 50 37.6 45.9 0.68 1.32 5.6 0.002

WBC, white blood cell; NLR, neutrophil-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; MPV, mean platelet volume; AUC, area under the curve; CI, confi dence 
interval; PPV, positive predictive value; NPV, negative predictive value; LR: likelihood ratio, * p < 0.05 was considered statistically signifi cant

Tab. 4. Sensitivity, specifi city, positive predictive value and negative predictive value of blood count parameters LMR, NLR and MPV for de-
tection of endometriosis.

Fig. 2. Receiver–operating characteristic (ROC) curve of neutrophil-
to-lymphocyte ratio (NLR) for differentiating endometriosis from 
healthy control.

Fig. 3. Receiver–operating characteristic (ROC) curve of mean platelet 
volume (MPV) for differentiating endometriosis from healthy controls
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shows that these biomarkers are all good indicators for anticipat-
ing endometriosis. The AUC for NLR was 0.702 with 95% CI 
from 0.639 to 0.766 (Fig. 2). The best cut-off for NLR was 1.6. 
At this cut-off point, the sensitivity was 87.6 %, specifi city 44.8 
%, positive predictive value 58.6 %, and negative predictive value 
80.3 %. For MPV, the AUC was 0.732 (95% CI 0.666‒0.798), and 
the cutoff value was 8 with 75.2 % sensitivity, 68.4 % specifi c-
ity, positive predictive value of 67.9 %, and negative predictive 
value of 75.6 % (Fig. 3). For LMR, the AUC was 0.601 (95% CI 
0.532‒0.670) and the cutoff value was 5.6 with 66.1 % sensitivity, 
50% specifi city, positive predictive value of 37.6 %, and negative 
predictive value of 45.9 % (Fig. 4). 

Discussion

Cancer antigen 125 (CA-125) has been widely used for the 
diagnosis and follow-up of patients with endometriosis. The sen-
sitivity and specifi city of CA-125 with a cutoff level of 35 IU/mL 
in this study were 55.8 % and 92.8 %, respectively, which was 
similar to the results of meta-analyses conducted in 23 studies in-
volving 2,866 patients. It is often elevated in advanced endome-
triosis while sensitivity is especially low in early-stage disease. 
The sensitivity and specifi city of the serum CA-125 measurement 
in the diagnosis of endometriosis grade III/IV have been reported 
as 47 % and 89 %, respectively (29). CA-125 is expressed in some 
derivatives of coelomic epithelium. It has been found to be ele-
vated in the serum of patients with epithelial ovarian carcinomas, 
endometrium and fallopian tube carcinomas, and gastrointestinal 
and breast malignancies (30). Also, the timing of blood collection 
for CA-125 in relation to the menstrual cycle is known to signifi -
cantly affect this test (31)

Endometriosis is an infl ammatory condition. It is known that 
endometrial cells that refl ux into the peritoneal cavity secrete che-
mokines creating a feed-forward loop that stimulates the infi ltra-
tion of immune cells (32). Subclinical peritoneal infl ammation in 
patients with endometriosis is demonstrated by increased white 
blood cells, especially macrophages, and higher cytokine levels 

Fig. 4. Receiver–operating characteristic (ROC) curve of lympho-
cyte to monocyte ratio (LMR) for differentiating endometriosis from 
healthy controls

in the peritoneal fl uid (17). Increased neutrophil and decreased 
lymphocyte counts resulted in an increase in NLR in patients with 
endometriosis when compared with the healthy control group. 
There have been few studies to date assessing the role of NLR as 
a diagnostic marker in patients with endometriosis as compared 
with the healthy control group. In a retrospective study using 
NLR to differentiate between endometriosis cases and control 
subjects (benign tumor group and healthy control group), Cho et 
al. reported that NLR with a cut-off value of 2.01 had sensitivity 
and specifi city of 59.7 % and 60.1 %, respectively, which is con-
sistent with the current fi ndings (15). It was also determined that 
NLR combined with CA-125 had the sensitivity of 69.3 % and 
specifi city of 83.9 % when 55.7 was set as the cut-off value (15). 
In a prospective study of patients with endometriosis and patients 
with benign ovarian cysts performed by Sayan et al, the combined 
marker (NLR and CA-125) had the highest sensitivity at 80.0 % 
when compared to NLR, CA-125, and interleukin 8 alone, with 
specifi city of 86.0 %, which was lower than the specifi city of CA-
125, the marker with the highest specifi city (16). In a retrospec-
tive comparative study of women with endometriosis and benign 
ovarian cysts, Tokmak et al suggested that the best NLR cut-off 
value was 1.9 with 70 % sensitivity and 74 % specifi city (17). In 
addition, the cut-off value for the combined marker of NLR and 
CA-125 was determined to be 41.0 with 80 % sensitivity and 82 
% specifi city (17). The results reported by Sayan et al and Tokmak 
et al are inadequate for differentiating the patients with endome-
triosis from healthy control subjects (16, 17). 

Mean platelet volume (MPV) is the size of platelets, and an 
increase in this value is an indicator of large more reactive plate-
lets resulting from increased platelet turnover. In a study by Guo 
et al, it was reported that the platelet count, WBC count, MPV 
and platelet activation rate in the peritoneal fl uid from women 
with endometriosis were signifi cantly elevated when compared 
with those of women without endometriosis (33). In the current 
study, higher MPV levels were determined in patients with en-
dometriosis in comparison with healthy women. Mean platelet 
volume with a cut-off value of 8 has the sensitivity and specifi c-
ity of 75.2 % and 68.4 %, respectively. Similarly, Tokmak et al 
found that MPV levels in patients with endometrioma were higher 
than those in the control group with benign ovarian cysts (17). 
However, sensitivity, specifi city, positive predictive value, and 
negative predictive value of MPV are not analyzed in the study 
by Tokmak et al (17). 

The lymphocyte-to-monocyte ratio (LMR) has been studied 
as an infl ammatory marker in local or systemic infl ammation, 
previous history of infection, and infl ammatory diseases (12). In 
current literature, lower LMR values were assessed in infl amma-
tory diseases (34). To the best of our knowledge, this is the fi rst 
report describing the predictive role of LMR in the diagnosis of 
endometriosis. The results from this study indicate that lower 
LMR levels were determined in patients with endometriosis in 
comparison with healthy women. The lymphocyte-to-monocyte 
ratio with a cut-off value of 5.6 has the sensitivity and specifi city 
of 66.1 % and 50%, respectively. It turned out that LMR was less 
sensitive than NLR and MPV.
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The endometriosis group was also evaluated according to 
the severity of the disease. Our study fi ndings showed no dif-
ferences in NLR between patients at stage I or II and those at 
stage III or IV. Also, the results of the current study were incon-
sistent with previous reports that NLR is signifi cantly different 
between minimal-mild and moderate-severe diseases (15, 17). 
The discrepancy between the previous and present fi ndings may 
be attributed to relatively few patients with stage I or II in our 
study cohort. Likewise, Kim et al (35) and Yavuzcan et al (36) 
reported that the severity of endometriosis was not related to 
the NLR value. In our study, MPV and LMR were found to be 
statistically different in the stages of endometriosis. Conversely, 
Yavuzcan et al stated that there was no signifi cant relationship 
between MPV and advanced-stage endometriosis (36). Interest-
ingly, a comparison of MPV based on disease severity showed 
differences, which was signifi cantly decreased in patients with 
stage III or IV of the disease. These fi ndings may seem to be in-
compatible with the pathophysiology of endometriosis. But also, 
the discrepancy between the change in MPV levels and sever-
ity may be attributed to the fact that both low and high levels of 
MPV indicate infl ammation. It seems that the size of circulating 
platelets is dependent on the intensity of systemic infl ammation 
with contrasting features of MPV in high- and low-grade in-
fl ammatory diseases and course of anti-infl ammatory treatment. 
Disease-specifi c and cardiovascular confounding factors affect 
the direction of MPV changes (14). Therefore, while low-grade 
infl ammatory conditions are associated with high levels of MPV, 
the high-grade infl ammatory diseases such as active rheumatoid 
arthritis or attacks of familial Mediterranean fever are associated 
with low levels of MPV (37).

The current study has some limitations. The sample size was 
moderate, thus further research involving a larger population size 
is needed to confi rm the clinical utility. As it was a retrospective 
analysis, the data entry errors could be a possible source of bias. 
Data such as body mass index are missing, which could also con-
tribute to the confounding effects. It was not possible to assess 
CA- 125 levels in the healthy control group.

Conclusion

The results of this study have shown that NLR and MPV in 
patients with endometriosis are signifi cantly higher and LMR is 
lower than those in healthy controls without endometriosis. Lym-
phocyte-to-monocyte (LMR) ratio and MPV may be considered 
as useful biomarkers for both the diagnosis of endometriosis and 
prediction of the disease severity. These biomarkers are practical, 
easy and inexpensive tests. Nevertheless, they warrant further 
evaluation in prospective, controlled studies with larger sample 
sizes and additional markers.
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