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ÖZ

Amaç: Bu çalışmada açıklanamayan infertilite nedeniyle klomifen sitrat (CC) ile ovü-
lasyon indüksiyonu uygulanan ve intrauterin inseminasyon (IUI) yapılan hastalarda 
inflamasyon belirteçlerinin gebelik elde edilebilen ve gebelik elde edilemeyen 
hastalarda karşılaştırılması amaçlanmıştır.

Gereç ve Yöntemler: Çalışmaya Temmuz 2019 ile Aralık 2019 tarihleri arasında 
Sağlık Bilimleri Üniversitesi Ankara Etlik Zübeyde Hanım Kadın Hastalıkları Eğitim 
Araştırma Hastanesi Üremeye Yardımcı Tedavi Kliniği’nde açıklanamayan infertilite 
tanısı ile CC ile ovulasyon indüksiyonu uygulanan ve IUI yapılan 125 kadın dahil 
edil-di.Bunların 104 (%83.2)’ünde IUI sonucu gebelik elde edilemedi, 21 kadında 
(%16.8) gebelik elde edildi. Hastalardan IUI günü alınan hemogram parametreleri 
kaydedildi. 

Bulgular: IUI sonucunda gebelik elde edilen ve elde edilemeyen her iki hasta 
grubu arasında; yaş, infertilite süresi, VKİ, gravida, parite, yaşayan çocuk sayısı, 
abortus ve ölü doğum sayıları açısından istatistiksel anlamlı farklılık saptanmadı 
(p>0.05). Her iki grup arasında; serum östrojen, progesteron, folikül uyarıcı hormon 
(FSH),lüteinleştirici hormon(LH), tiroid uyarıcı hormon (TSH), prolaktin ve anti 
müllerian hormon (AMH) düzeyleri, hemoglobin, beyaz küre sayısı, nötrofil sayısı, 
lenfosit sayısı, platelet sayısı, MPV, CRP ve P/L açısından istatistiksel anlamlı farklılık 
saptanmadı (p>0.05). N/L oranı açısından istatistiksel anlamlı farklılık saptandı 
(p<0.05). IUI sonrasında gebelik elde edilemeyen grupta, IUI sonrasında gebelik elde 
edilen gruba kıyasla N/L’nin daha yüksek olduğu belirlendi.

Sonuç: Çalışmamız sonucunda artmışN/L’ninIUI başarısını olumsuz yönde etkileyen 
bir belirteç olarak ortaya çıkmıştır. Bu sonuca göre artmış inflamasyonun ve 
trombozun gebelik oranlarını olumsuz etkileyebileceğini düşünüyoruz. Yardımcı 
üreme teknikleri ile tedaviye başlarken hemogram parametreleri, gebelik başarısını 
tahmin etmek için basit ve rutin bir muayene olarak yol gösterici olarak kullanılabilir 
ve uygun maliyetli bir yöntemdir. Bununla birlikte, daha büyük serilerde ve diğer 
inflamatuar belirteçlerin de incelendiği çalışmalara ihtiyaç vardır.

Anahtar Kelimeler: Açıklanamayan infertilite, intrauterin inseminasyon, 
inflamasyon markerleri

ABSTRACT

Aim: This study aimed to compare the inflammatory markers in patients who had 
ovu-lation induction with clomiphene citrate (CC) and who underwent intrauterine 
insemi-nation (IUI) due to unexplained infertility in patients who could get pregnant 
and who could not.

Materials and Methods: The study included 125 females with unexplained 
infertility who underwent ovulation induction with CC and who underwent IUI at 
the Health Sciences University Ankara Etlik Zübeyde HanımGynecology Training and 
Research Hospital Assisted-Reproduction Therapy Clinic between July 2019 and 
December 2019. Of the patients, 104 (83.2%) of them could not get pregnant as a 
result of IUI, and 21 (16.8%) females got pregnant. Hemogram parameters collected 
from patients on the day of IUI were recorded.

Results: In terms of age, infertility duration, BMI, gravida, parity, number of living 
children, abortion and stillbirth numbers, no statistically significant difference 
was found between the two patient groups which were created based on getting 
pregnant or not (p>0.05). No significant difference was found between the groups 
in terms of se-rum estrogen, progesterone, follicle-stimulating hormone (FSH), 
luteinizing hormone (LH), thyroid stimulating hormone (TSH), prolactin, and anti-
mullerian hormone (AMH) levels, hemoglobin, white blood cell count, neutrophil 
count, lymphocyte count, platelet count, MPV, CRP, and P/ (p>0.05). A statistically 
significant difference was found in terms of N/L (p<0.05). The N/L ratio was found 
to be higher in the group whose members could not get pregnant after IUI compared 
to the group whose members could get pregnant after IUI.

Conclusion: We found that increased N/L is a marker that may negatively affect IUI 
success. According to these results, we believe that increased inflammation and 
throm-bosis may negatively impact pregnancy rates. When beginning treatment 
with assisted reproductive technology, hemogram parameters can be used as a 
guide as a simple and routine examination to predict pregnancy success, and it is 
a cost-effective method. However, larger series of studies and other inflammatory 
markers are needed.
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INTRODUCTION

Infertility is defined as a couple’s inability to have a baby despite 
having regular sexual intercourse for at least a year without using 
any form of contraception (1). Infertility affects 10-15% of the 
population and should be considered a couple’s disease. When the 
World Health Organization (WHO) diagnosis protocols are examined, 
infertile couples are classified as having 40-45% female-related 
causes, 30-40% male-related causes, and the etiology of the 
infertility of the remaining 10-15% cannot be clarified or explained 
by diagnostic methods (2). Unexplained infertility refers to infertility 
condition in which the results of standard investigations, such as 
ovulation tests, tubal patency and uterine cavity compliance, and 
spermiogram, are normal, and while the underlying etiopathogenetic 
mechanisms are unknown, they are thought to be related to causes 
such as oocyte, tubal, or sperm function abnormalities that are not 
diagnosed by standard diagnostic procedures (3-6).

In patients with unexplained infertility due to altered levels 
of inflammatory markers, low-grade chronic inflammation is 
frequently blamed for the etiopathogenetic mechanisms of infertility 
(7, 8). Low-grade chronic inflammation is defined as an increase 
in inflammatory markers such as tumor necrosis factor-a (TNF-a), 
interleukin-1 (IL-1), interleukin-6 (IL-6) and C-reactive protein (CRP)
(9, 10). Some studies suggest that some CBC parameters, such as 
white blood cell (WBC), neutrophil, and neutrophil-to-lymphocyte 
ratio (N/L), are also markers of inflammatory response (11-14). It 
has been shown that patients with endometriosis and polycystic 
ovary syndrome (PCOS) with infertility have a high N/L (15). Platelet-
to-lymphocyte ratio (P/L) and mean platelet volume (MPV) have 
recently been identified as chronic inflammation markers (13, 16, 
17). It has been demonstrated that the P/L is a biomarker of both 
thrombosis and inflammation, and platelet proliferation is thought 
to be the result of an ongoing pro-inflammatory process (18, 19). 
Furthermore, in patients with pancreatic or colorectal cancer, the 
P/L was found to be an independent risk factor for decreased 
survival (20, 21). Since platelet volume and platelet activation are 
closely related, MPV is an indicator of platelet activation (22).

It was determined that chronic inflammation can cause infertility. 
There are some studies on N/L, MPV and P/L in infertile women with 
PCOS (22). However, no studies have been conducted to examine 
the relationship between CBC inflammation markers and IUI 
outcomes in women with unexplained infertility. This study aimed 
to investigate whether CBC inflammation markers related to the 
possible role of chronic inflammation in infertility and IUI success are 
one of the etiopathogenetic mechanisms of unexplained infertility 
and whether there is a relationship between these markers and IUI 
success of women with unexplained infertility.

MATERIAL AND METHODS

The data of patients who received ovulation induction with 

clomiphene citrate (CC) or with CC and IUI treatment in the 

Reproductive Endocrinology and Infertility Clinic of University of 

Health Sciences Ankara Etlik Zübeyde Hanım Gynecology Training 

and Research Hospital between July 2019 and December 2019 

were reviewed retrospectively. In line with the relevant university 

the permission by TUEK (Medical Specialty Education Board) and 

institutional permissions, the files of the patients included in the 

study were retrospectively reviewed from the patient files and 

electronic database and evaluated within the scope of the study. 

Couples who could not conceive despite unprotected sexual 

intercourse for more than 1 year for couples whose female age 

was <35 years and more than 6 months for couples whose female 

age ≥35 were considered infertility. Patients aged between 18-

42 years who were diagnosed with unexplained infertility and 

underwent IUI at the Infertility Clinic. Among the for the diagnosis 

of unexplained infertility who had normal ovarian morphology, no 

gynecologic pelvic pathology was detected on ultrasonographic 

examination, regular ovulatory cycles, normal spermiogram, normal 

hysterosalpingogram, no evidence of decreased ovarian reserve 

according to ovarian reserve tests.If any, and no pathology was 

detected in diagnostic laparoscopy, and patients with a BMI level 

of <30 kg/m2 were included in the study. Those with systemic 

diseases (hypertension, diabetes, asthma, etc.), endocrinologic 

abnormalities (hyper/hypothyroidism, hyperprolactinemia, 

etc.), proven by postmenopausal FSH levels, ovarian disease 

(endometrioma, etc.), hematologic disorders, malignancy, infectious 

disease or autoimmune disease, history of splenectomy, those who 

use anti-inflammatory drugs or glucocorticoids, patients with other 

chronic infections, hematologic disorders, malignancy, infectious 

disease or autoimmune disease, history of splenectomy, and other 

chronic inflammatory conditions (arthritis, etc.), patients which are 

smokers, and patients with a BMI≥30 kg/m² were excluded. 

The study retrieved and reviewed file records of patients diagnosed 

with unexplained infertility and who underwent CC+IUI from 

the database. The study included 125 patients with unexplained 

infertility, and all patients received CC+IUI. The patients’ age, BMI, 

duration of infertility, number of cycles, serum basal E2, basal 

FSH, basal LH, TSH, PRL, AMH, endometrial thickness on the day 

of HCG, follicle number and diameter on the day of HCG, on the 

day of IUI, WBC, neutrophils, lymphocytes, platelets, N/L, P/L, MPV, 

CRP, progesterone level (21th day of menstruation),pregnancy 

results were recorded and the results of the patients who achieved 

pregnancy post-treatment and those who did not were compared.
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The statistical analysis was conducted in a computer environment 

using the SPSS Statistics 22 package program. Descriptive 

statistics and continuous variables are represented as mean, 

standard deviation, largest and smallest, respectively, whereas 

categorical variables are represented as number of cases (n) and 

percentage (%). The Kolmogorov-Smirnov test was used to assess 

variable distribution and normality analyses. When comparing the 

significant differences between study groups, Mann-Whitney U test 

and Independent Sample T-Test were used. The quantitative data 

was evaluated using Pearson’s and Spearman’s correlation tests. 

The 95% confidence interval was calculated for each variable, and 

the results were considered statistically significant for p<0.05.

RESULTS

In this study, 125 female patients aged between 18 and 42 with 

unexplained infertility underwent IUI after ovulation induction with 

CC. Demographic data of the females participated in the study are 

shown in Table 1.

In the follow-up of CC+IUI treatment applied to 125 female patients 

with unexplained infertility, it was found that CC+IUI treatment was 

unsuccessful in 104 (83.2%) of them and pregnancy did not occur. 

Of 21 (16.8%) females of whom CC+IUI treatment were successful, 

clinical pregnancy was detected in 20 (16%) of them and ectopic 

pregnancy in 1 (0.8%).

In terms of age, infertility duration, BMI, gravida, parity, number of 

living children, abortions, and stillbirths, no statistically significant 

difference was found between the groups (p>0.05). Table 2 shows 

the distribution of demographic data in terms of pregnancy status 

as a result of IUI in patients with unexplained infertility.

In 125 (100%) of the patients with unexplained infertility, ovulation 

induction with CC was performed. The meantreatment cycle for 

CC+IUI was 1.67±0.73 days, and the meanendometrial thickness 

was 8.62.4 mm. The mean number of follicles measuring 14-16 

mm was determined as 0, while the mean number of follicles 

measuring 16-18 mm was 0.01±0.12 and the mean number of 

follicles measuring 18-20 mm was 1±0.36 (Table 3).

In terms of CC dose used for ovulation induction, number of cycles 

which pregnancy occur, endometrial thickness, and follicle sizes 

(p>0.05), no statistically significant difference was found between 

the group that did not achieve pregnancy with CC+IUI treatment 

and the group that did achieve pregnancy with CC+IUI treatment 

(Table 4).

In patients with unexplained infertility, a weak positive correlation 

between BMI measurements and CBC, lymphocyte count and 

platelet count (Figure 1) and a moderate positive correlation 

between BMI measurements and CRP were found (Figure 2) (WBC: 

p<0.05; r:0.231 and Lymphocyte count: p<0.05; r:0.299 and 

Platelet count: p<0.05; r:0.178 and CRP: p<0.05; r:0.439).

Table 1. Distribution of demographic data of females who 
underwent IUI treatment

Lowest - 
Highest Mean

Age (years) 18-42 28.3±5.1

Duration of Infertility (month) 6-120 32.4±19.4

BMI** (kg/m2) 17-29 24±3.2

Gravida (n) 0-5 0.5±0.8

Parity (n) 0-3 0.28±0.6

Surviving Child (n) 0-3 0.28±0.6

Abortion (n) 0-3 0.21±0.54

Stillbirth (n) 0 0

*The results are given as mean (n). **BMI: Body Mass Index

Table 2.Demographic Data Distribution in Terms of Pregnancy Occurred as a Result of IUI Treatment

Pregnancy (-) n=104 (83.2%) Pregnancy (+) n=20 (16%) p

Age (years) 28.5±5.2 27.6±4.9 0.454t

Duration of Infertility (month) 32.5±19.7 32.1±18.8 0.842 m

BMI** (kg/m2) 24±3.2 23.9±3.4 0.827 m

Gravida (n) 0.5±0.95 0.4±0.5 0.742m

Parity (n) 0.2±0.6 0.3±0.4 0.284 m

Surviving Child (n) 0.2±0.6 0.3±0.4 0.284 m

Abortion (n) 0.2±0.5 0.04±0.2 0.119 m

Stillbirth (n) 0 0 1 m

BMI: Body Mass Index

    * The results are given as mean (n). **t: Independent Sample T-Test ***m: Mann Whitney-U Test
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Table 3. Ultrasonographic and Gynecological Data Distribution in Terms of Pregnancy Occurred as a Result of IUI Treatment

Pregnancy (-)
n=104 (83.2%)

Pregnancy (+)
n=20 (16%) P

Clomiphene Citrate Dosage (mg/day) 55.7±17.4 54.7±15.03 0.876m

Number of Cycleswhich the pregnancy occur (n) 1.68±0.71 1.61±0.74 0.506m

Endometrial Thickness (mm) 8.5±2.4 9.1±2.6 0,337t

Dominant Follicle Sizes (HCG Day)
14-16 mm
16-18 mm
18-20 mm

0 0 1 m

0.001±0.09 0.04±0.2 0.207m

1.1±0.3 1.04±0.5 0.217m

* The results are given as mean (n). **t: Independent Sample T-Test ***m: Mann Whitney-U Test

Table 4. Distribution of Early Follicular Phase Hormonal Data of Patients with Unexplained Infertility in terms of Pregnancy Status

Pregnancy (-)
n=104 (83.2%)

Pregnancy (+)
n=20 (16%) p

Estradiol (pg/ml) 45.7±20.7 41.6±16.8 0.392 m

Progesterone (ng/ml) 8.4±3.7 9±3.2 0.986m

FSH (mIU/ml) 7±1.8 7.2±1.7 0.646 t

LH (mIU/ml) 5.4±3.5 5.2±1.8 0.422m

TSH (mIU/l) 2±0.95 2±0.68 0.352m

Prolactin (ng/ml) 14.4±6.7 14.4±7.3 0.848 m

AMH (ng/ml) 3.9±2.5 4.1±2.2 0.632 m

FSH: Follicle Stimulating Hormone LH: Luteinizing Hormone TSH: Thyroid Stimulating Hormone 
AMH: Anti-Mullerian Hormone

* The results are given as mean (n). **t: Independent Sample T-Test ***m: Mann Whitney-U Test

Figure 1. Correlation graph between BMI and 
WBC and lymphocyte counts in com-plete blood 
count
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The mean serum E2 level of patients with unexplained infertility 

was 45.02±20.1 pg/ml, while the mean serum progesterone 

level was 8.53±3.6 ng/ml. Their mean serum FSH level and mean 

serum LH level were respectively found to be 7.05±1.8 mIU/ml, 

and 5.42±3.35 mIU/ml. And the mean serum TSH level, the mean 

serum prolactin level and the mean serum AMH level were found to 

be 2±0.91 mIU/l, 14.4±6.8 ng/ml and 3.9±2.4 ng/ml, respectively. 

No statistically significant difference was found between the two 

groups in terms of serum E2, progesterone, FSH, LH, TSH, prolactin 

and AMH levels (p>0.05).

The mean hemoglobin level in the complete blood count of patients 

with unexplained infertility was detected as 13±1.41 g/dl. In 

the patients, the mean WBC was found to be 8108±2056 /mm³, 

mean neutrophil count to be 4945±1623 /mm³. While the mean 

lymphocyte count was 2506±686 /mm³, the mean platelet count 

was 290792±72736 /mm³. The mean platelet volume (MPV) was 

found to be 9.84±1.52 fl while the mean neutrophil/lymphocyte 

ratio (N/L) was found to be 2.07±0.76. While the mean platelet/

lymphocyte ratio (P/L) was calculated as 122.9±40.8, the mean CRP 

level was calculated as 2.75±3.35 mg/dl. It was found that there 

Figure 2. The graph demonstrating the 
correlation between BMI, platelet counts in 
complete blood count, and CRP
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Table 5.Pregnancy Status Distribution of Complete Blood Count Parameters and Inflammatory Markers in Patients with Unexplained 
Infertility

Pregnancy (-)
n=104 (83.2%)

Pregnancy (+)
n=20 (16%) p

Hb (g/dl) 12.9±1.4 13.08±1.4 0.795t

WBC (/mm³) 8120±2017 8048±2295 0.883t

Neutrophil Count (/mm³) 4997±1589 4688±1802 0.428t

Lymphocyte Count (/mm³) 2455±673 2759±709 0.06t

Number of Platelets (/mm³) 289711±72182 296142±77022 0.713t

MPV (fl) 9.8±1.6 9.6±1.06 0.33t

N/L 2.1±0.77 1.74±0.61 0.028m

P/L 125.3±42.07 111.2±32.86 0.15t

CRP (mg/l) 2.91±3.54 1.94±2.06 0.394m

HB: Hemoglobin WBC: White Blood Cell N/L: Neutrophil/Lymphocyte Ratio P/L: Platelet Lymphocyte Ratio; CRP: C-Reactive Protein
* The results are given as mean (n). **t: Independent Sample T-Test ***m: Mann Whitney-U Test 
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was no statistically significant difference in terms of hemoglobin, 

WBC, neutrophil count, lymphocyte count, platelet count, MPV, CRP 

and platelet/lymphocyte ratio (P/L) between the two groups which 

received CC+IUI treatment and divided based on the occurrence of 

pregnancy (p>0.05). Table 5 depicts the distribution of complete 

blood count parameters and inflammatory markers in terms of 

pregnancy status in patients with unexplained infertility.

A statistically significant difference was found between the 

groups who received CC+IUI treatment which was divided based 

on achieving pregnancy in terms of neutrophil/lymphocyte ratio 

(N/L) (p<0.05). The N/L ratio was found to be higher in the group 

in which pregnancy could not be achieved with CC+IUI treatment 

compared to the group in which pregnancy could be achieved with 

the aforementioned treatment (Figure 3).

A positive and weak statistically significant correlation was found 

between the infertility period of the patients and the neutrophil 

counts and N/L (Figure 4) (N/L: p<0.05; r:0.028 and neutrophil 

count: p<0.05).
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Figure 3. The graph showing the correlation 
between the pregnancy status and the N/L post-
IUI-treatment

Figure 4. The graph showing the correlation 
between the duration of infertility and neu-trophil 
count and N/L in complete blood count
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DISCUSSION

A negative statistically significant difference was found between 
the N/L and pregnancy between the group in whom pregnancy 
could not be achieved with CC+IUI treatment and in the group 
in whom pregnancy was achieved with CC+IUI treatment. It 
was found that there was no statistically significant difference 
between the groups in terms of WBC, neutrophil count, lymphocyte 
count, platelet count, MPV, P/L, and CRP. There was a statistically 
significant weak positive correlation between BMI measurements 
of the patients and WBC, lymphocyte count and platelet count, and 
a statistically significant moderate positive correlation between BMI 
measurements and CRP.  A weak statistically significant positive 
correlation between the duration of infertility and neutrophil counts 
and N/L was observed.

Unexplained infertility is an infertility condition in which 
etiopathogenesis cannot be determined, although results of standard 
examinations including ovulation tests, tubal and uterine patency, 
and semen analysis are normal. Although the etiopathogenetic 
mechanisms are unclear, several mechanisms have been blamed, 
such as abnormalities related to ovarian, tubal or sperm function 
that cannot be diagnosed by standard diagnostic procedures. 
Recently, low-grade chronic inflammation has been blamed for 
altered levels of inflammatory markers (7). Studies have shown that 
ILs and pro-inflammatory factors are effective at the implantation 
stage in patients undergoing IVF(23). Studies have found elevated 
levels of interferon-γ (IFN-γ) and IL-2 and decreased TGF-β in the 
plasma of patients with unexplained infertility compared to fertile 
controls in the luteal phase (23). In addition, it has been shown that 
patients with unexplained infertility have higher serum levels of IL-
2, IL-4, IL-6, IL-21, TNF-α and IFN-γ compared to fertile individuals 
(7). However, it is not cost-effective to measure these markers in all 
patients with unexplained infertility. IUI is one of the first preferred 
treatment options for infertile women who cannot get pregnant. 
Inflammation has been studied concerning assisted reproductive 
techniques (24). This study aimed to investigate whether whole 
blood parameters can be a guide in determining IUI success. 

N/L hasbeen used as a marker of inflammation and predicting 
prognosis in malignancy, cardiovascular disease, autoimmune 
disease, endometriosis and PCOS in many studies. The N/L is an 
inexpensive and easily available marker that can be of practical use 
in the evaluation of chronic inflammatory conditions (25). According 
to a growing body of evidence, endometriosis may be a localized 
inflammatory disease with subclinical systemic manifestations (26, 
27). Endometriosis has been linked to increased neutrophils and 
decreased lymphocytes, as well as systemic inflammation that shifts 
the differential WBC count (15). In a study of 745 patients (662 patients 

with endometriosis and 83 patients with benign ovarian tumor), Jing 
et al. found that the N/L was significantly higher in endometriosis 
compared to the control group and they suggested that it could be 
used as a marker (28). In contrast, they divided all endometriosis 
patients into groups based on their fertility status (fertile or infertile) 
and found that the N/L was significantly higher in the fertile group 
compared to the infertile group (15). In their study conducted with 
153 patients (42 pregnant patients, and 111 infertile patients), Karlı 
et al. showed that although there was no statistical difference in 
patients who underwent IVF for unexplained infertility, the N/L 
tended to be higher in those who could not conceive compared to 
those who remained pregnant when median values were analyzed 
(29). Tola et al. discovered no significant difference in N/L between 
the two groups in a study of 246 patients (125 with unexplained 
infertility and 121 control subjects) (30). In addition, it was found that 
there was no significant difference between pregnancy status and 
N/L in patients treated for unexplained infertility (22). In their study, 
Çakıroğlu et al. evaluated the relationship between inflammation 
markers and pregnancy outcomes by regression analysis in 146 
patients with PCOS undergoing IVF. It was found that there was 
no significant difference in the N/L (18). In our study, a statistically 
significant difference was found in terms of the N/L between the 
two groups in which pregnancy could not be achieved and in which 
pregnancy was achieved. We found that the N/L was higher in the 
group in which CC+IUI treatment was unsuccessful (pregnancy 
could not be achieved) when compared to the group in which CC+IUI 
treatment was successful.

Studies and meta-analyses have shown that obesity has negative 
effects on assisted reproductive techniques. It has been shown that 
adipose tissue can secrete hormones, adipokines, and cytokines 
and cause inflammation (31). Similar to our study, Heishanu 
et al. discovered a positive correlation between BMI and WBC, 
neutrophils, platelets, and CRP in 327 patients in their study (32). 
Madan et al. also found a positive correlation between CRP and 
BMI in their cross-sectional study of 80 patients (33). In order to 
objectively determine the effect of obesity in this direction, studies 
with a sufficient number of cases allowing comparison by grouping 
based on different BMI values must be designed. In the study, we 
discovered a statistically significant positive correlation between 
patients’ BMI measurements and WBC, lymphocyte count, and 
platelet count at a positive and weak level, as well as a positive 
moderate correlation between BMI measurements and CRP.

We also found a weak statistically significant positive correlation 
between the duration of infertility and neutrophil counts and N/L. 
This may indicate that the duration of infertility is prolonged due 
to the deterioration of endometrial receptivity, fertilization and/or 
implantation due to chronic inflammation. Studies with a larger 

https://www.sciencedirect.com/topics/medicine-and-dentistry/gamma-interferon
https://www.sciencedirect.com/topics/medicine-and-dentistry/interleukin-6
https://www.sciencedirect.com/topics/medicine-and-dentistry/adipocytokine
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sample size can be planned to delve deeper into the presence of 
weak positive correlations.

The P/L has recently emerged as a biomarker of the balance between 
thrombosis and inflammation. The ongoing pro-inflammatory 
state results in megakaryocytic lineage proliferation and relative 
thrombocytosis. High platelet counts and low lymphocyte counts 
have been proposed as risk indicators. They reflect both aggregation 
and the inflammatory pathway (18, 34). In their study conducted 
on 153 patients (42 pregnant patients and 111 infertile patients), 
Karlı et al. compared pregnancy and inflammation markers in 
patients who underwent IVF for unexplained infertility. In terms of 
MPV value, it was found that there was no significant difference 
between the two groups, but there was a significant difference 
in the P/L (29). In their study conducted with 292 patients (146 
patients with PCOS, n:146), Çakıroğlu et al. reported that the P/L 
and MPV increased in patients with PCOS compared to the control 
group due to chronic inflammation. Furthermore, among 146 PCOS 
patients, MPV values were found to be significantly correlated with 
implantation and clinical pregnancy rates, and the P/L was found to 
be positively associated with miscarriages. In addition, a negative 
correlation was observed between WBC and neutrophil count, and 
oocyte count and oocyte quality (18). Tola et al. conducted a study 
with 246 patients (125 patients with unexplained infertility, and a 
control group consisting of 121 females) and found no significant 
difference between the two groups in terms of MPV and P/L (30). 
However, among patients with unexplained infertility, lymphocyte 
count was the only positive predictor for fertilization, and the P/L 
for implantation was the only negative predictor (22).  In our study, 
although not statistically significant, we discovered that the median 
value of lymphocytes was lower and the median value of the P/L 
was higher in the group that could not conceive compared to those 
who did not become pregnant. In 129 patients who underwent IVF 
for unexplained infertility, Horikawa et al. discovered no correlation 
between pregnancy outcomes and CRP (35). Similarly, Taşdemir et 
al. found no difference in CRP levels between patients who had 
IUI and those who could not conceive in their study conducted on 
42 patients (36). In our study, we found no statistically significant 
difference in terms of WBC, neutrophil count, lymphocyte count, 
platelet count, MPV, or P/L between the two groups that did not 
achieve pregnancy and those that did. Studies have shown that 
MPV and the P/L can be used as a marker of chronic inflammation. 
In our study, we did not find a significant difference in CRP values 
between both groups in accordance with the literature. 

CONCLUSION

In our study, we found a statistically significant difference in terms 
of the N/L between the two groups in whom pregnancy was not 

achieved with CC+IUI treatment and pregnancy was achieved with 
CC+IUI treatment. We discovered that the N/L was higher in the 
group that received failed CC+IUI treatment versus the group that 
received successful CC+IUI treatment. Some studies show that 
chronic inflammation may be a factor in unexplained infertility. 
When beginning assisted reproductive techniques treatment, 
hemogram parameters can be used as a simple and routine 
guide to predicting pregnancy success rates and can be a guide 
for the evaluation of treatment options. Prospective studies with 
larger patient populations, as well as other assisted reproductive 
techniques, are needed.

Limitations
The sample size is small, there is no power calculation, and other 
ovulation induction treatments are not included. Another limitation 
is that the study was retrospective and data were obtained from 
a single center. In addition, one patient experienced an ectopic 
pregnancy thus she could not be included in the groups. Our study’s 
strength is that it is the first to examine the relationship between 
WBC inflammation parameters, IUI treatment, and pregnancy 
outcome.  
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