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Introduction

Endometriosis, defined as the presence of endometrial
glands and stroma outside the uterine cavity (Gao et al.,
2006; Olive and Schwartz, 1993). It affects approximately
5%—-15% of women within childbearing age (Eskenazi and
Warner, 1997). It is the most common cause of pelvic pain
and occurs in 13-33% of women with infertility (D'Hooghe

et al., 2003).

Meyer, in 1919, suggested that peritoneal mesothelial
cells have the ability to differentiate into Mullerian-type
epithelium under the influence of infectious, hormonal, or
other inductive stimuli (Meyer, 1919; Meyer 1927) coated
from Seli et al.,( 2003). In the 1920s, Halban (Halban, 1924)
and Sampson suggested that endometriosis also could result
from lymphatic and hematogenous dissemination of

endometrial cells.

Sampson's theory involving transplantation of
endometrial tissue into the pelvic peritoneum and organs
through retrograde menstruation (Sampson, 1927) is the

most widely accepted.

However, retrograde menstruation occurs during most

of cycles suggesting that the onset of endometriosis involves



inefficient clearance of menstrual efflux from the pelvis, a
defect that may involve the immune system (Vinatier ef al.,
1996). Other theories for pathogenesis of endometriosis
include the induction theory (Levander and Normann,
1955) and embryonic rest theory (Recklinghausen, 1896)
coated from Laschke and Menger, (2007).

There is ample evidence to suggest that the immune
system may be responsible, in fact it is considered by some
that altered immune responsiveness explains why some
women develop endometriosis, whereas others do not (Ramy
and Archer, 1993). Recent studies have presented evidence
that alterations in an individual's humoral or cell mediated
immunity may make some women more susceptible to
developing endometriosis (Maeda ef al., 2002; Gagne et al.,
2003).

Although laparoscopy is a minimally invasive
procedure for the diagnosis of endometriosis, it requires
general anaesthesia and surgical skills when carried out, and
there are also potential complications and procedural costs.
Thus, a non surgical diagnostic approach would be of great

benefit to both physicians and women alike.



In an effort to find a less invasive method for diagnosing
endometriosis, and based on the fact that endometriosis
induces a local, and likely also a systemic inflammatory
process, numerous studies have focused on markers of
inflammation in the peritoneal fluid and/or serum of women
who have the disease (Cheong et al., 2002; Somigliana et
al., 2004).

Glycoprotein CA-125, a cancer marker, might serve as a
marker for endometriosis, although levels are usually
elevated only in advanced stages and are therefore not
suitable for routine screening (Abrao ef al., 1999; Krasnicki,
2001). Monitoring the level of cancer antigen 125(CA-125)
in peritoneal fluid rather than serum seemed to present higher

specificity for endometriosis (Harada ez al., 2002).

Anti-endometrial antibodies have been proposed as a
diagnostic test for endometriosis along with CA-125
(Ulcova-Gallova et al., 2002). However, neither test provides
sufficient disease and stage specificity to be used for
screening. Gonadotrophic releasing hormone (GnRH)
analogues have a suppressive effect on the levels of auto-
antibodies associated wit endometriosis (Kennedy et al,

2005).



Because the endometrium, in endometriosis, behaves
like tumorous tissue, growth factors involved in tumour
proliferation, angiogenesis and invasiveness have been
investigated for their expression in endometriosis, such as:
scatter factor, hepatocyte growth factor (SF/HGF) (Zong et
al., 2003), fibroblast growth factor (FGF) (Ferriani et al.,
1993), epidermal growth factor (EGF) (Huang et al., 1996),
transforming growth factor-alpha (TGF-a), transforming
growth factor-beta (TGF-B),vascular endothelial growth
factor (VEGF), and insulin-like Growth factors (IGFs)
(Gurgan et al., 1999; Matalliotakis et al., 2003).

Serum levels of vascular endothelial growth factor
(VEGF) produced contradictory results in different studies
(Gagne et al, 2003; Bedaiwy and Falcone, 2004).
Fibroblast growth factor-2(FGF-2) showed significant
differences in the serum concentration between women with

and without endometriosis (Bourlev et al., 2006).

Cytokines, soluble cellular mediators, direct a variety
of biologic activities, including modulation of growth,
activation, and chemotaxis. Cytokines such as tumour
necrosis factor-alpha (TNF-a), interleukin (IL)-1, IL-6,
IL-8, monocyte chemo attractant protein (MCP)-1 and

interferon (INF)—gamma are elevated in the peritoneal fluid



of women with endometriosis, suggesting that they are

involved in the progression of the disease (Arici ef al., 1997).

Serum levels of IL-6 were significantly higher in
women with endometriosis than in controls, the highest levels
were found in women with chocolate cysts (Iwabe et al.,
2003). Serum IL-6 showed a high sensitivity, specificity and
predictive value in patients with endometriosis (Martinez et

al., 2007).

The systemic inflammatory response involves changes
in the relative levels of circulating white blood cells (WBC);
neutrophilia is accompanied by a relative lymphocytopenia
Jilma et al, 1999). Some studies showed that the
Neutrophil-to-Lymphocyte ratio (NLR) is elevated in patients
with endometriosis, and it demonstrated high sensitivity in
detecting endometriosis when used in combination with CA-

125 (Cho et al. 2008).



Aim of the study

The purpose of this study is to test the diagnostic
potential of neutrophil-to-lymphocyte ratio (NLR), serum
IL—6 and FGF-2 as diagnostic markers of endometriosis and
to evaluate whether any of these markers can, non-surgically,
discriminate between patients with endometriosis and those
without. The study focused efforts on blood markers only
because its procurement is truly noninvasive, and a diagnostic
test panel of blood markers would be the most clinically

useful.



Patients and methods

Study design:

This is an observational study of 80 women
undergoing laparoscopy for evaluation of infertility at Ain-
Shams university maternity hospital. During the laparoscopy,
evidence of endometriosis will be recorded and staged,
according to the published revised American Society for
Reproductive Medicine scoring system (ASRM, 1997) and
histologic examination of peritoneal biopsy specimens

collected in areas with suspected lesions.

Groups: Supjects will be allocated to groups on the basis of

their post surgical diagnosis as follows:
Group (A): Forty patients with endometriosis.

Group (B): Forty patients without the disease having

other causes of infertility.

Statistical consultation advised that forty patients with
endometriosis and forty women without the disease need to
be included in the study to detect at least a difference of 0.15
between the areas under the receiver operating characteristic
(ROC) curve of each diagnostic test with significance level

(o) 0f 0.05 and power of 0.9 (B =0.1).



Methodology:

For all study subjects, blood samples will be collected
after laparoscopy to examine the differential white blood
cells count and so the neutrophil to lymphocyte ratio, serum
interleukin-6 and fibroblast growth factor -2 levels. By
comparing the results of each blood test in both groups, we
will detect the usefulness of these blood tests in diagnosing
endometriosis. Statistical consultation advised that forty
patients with endometriosis and forty women without the
disease need to be included in the study to detect significance

level () of 0.05 and power of 0.9 (B =0.1).
Patient selection:
Inclusion criteria:

Patients in the reproductive age (20-44) who are

undergoing laparoscopy for evaluation of infertility.

Exclusion criteria;

. Administration of any medication over the previous 3
months that could have influenced the progression of
endometriosis as Gonadotrophin releasing hormone
analogues, Danazol and combined oral contraceptive pills.

2. Processes that could increase the levels of IL-6 in blood

independently of endometriosis (such as pelvic



inflammatory disease or neoplasms).

3. A suspected or ascertained diagnosis of malignancy.

4. Two or more concomitant findings at laparoscopy.

5. Presence of immunologic disorder or inflammatory disease
or elevated erythrocyte sedimentation rate (ESR).

6. Refusal to participate in the study.

For examination of samples:

Differential WBC counts will be done and the
neutrophil to lymphocyte ratio (NLR) will be calculated as
the absolute neutrophil count divided by the absolute
lymphocyte count.

Serum interleukin-6 (IL-6) will be measured
employing an immunoassay (Quentikine, R and D systems
Inc., Minneapolis, MN, USA).The minimum predictable
value of IL-6 will be 0.7pg/ml. ). A commercially available
enzyme linked immunosorbent assay (ELISA) kit for
Fibroblast growth factor-2 (FGF-2) marker (R and D system,
Minneapolis, MN) will be used in accordance with the

supplier's instructions.

Statistical analysis:

The result will be statistically analysed and tabulated,
using Microsoft (SPSS, Chicago IL, USA) computed package

version 12.0.



dadial)

Lusall ganaill 5 a1 Ay 208 3 ga g 4l S Tm 3 aled) aa I Ailay (ia ye
(% Yo -%° ) o L Canay (el a5 aa )l Clisald = A g
A5 Ay (msall QYY w58 5 A0 seadll 3 58 SIS oLl (g

(%TT %) ¥) o ainll (e ilad ) et

S B e 55 el (6 8 gl LA o 121 9 R e -
B Ay bama pe G iae il cnd Gldsall s e WA s
Gy O (S aledl pa sl Dl (e O G gmsabias Olls & 53) 14X
Ll L stialll Sleal) f aall Gasha ge anl) dildey LIS LES) JSIA
Ol Csat () aa Sl diay Al JUas) Al Jadis () suadlas 4y ks
A gl 4 okill o oda ) Gaahall a3 plai ) A (e G gall slael
@ D L 1S Gl ao plad )] () aes gl s Gl e Lg aludl
I ) aa i soaled) aa sl Ailday (i je ugas Dl o V) Base e
A Galall ad (e padp Ll Jlad e Gada ) o o liall Dlead) 8

ol

Jamall 58 (5% O (S e lial) Sleall o) () ABball Slad¥) sy i
A ol ) Gy &l LS 5 aledl aajll Alday (g e Cigaa e
Cipan (A cun 058 O (el e AT ) B (e e liall sty
Aede (e (ol

Lelidl dlaiay) & Gyl of Lo ddy e daall Gl
Gisan M agal V) skl cluall Gamy 446 e 33 ) padill
Boalel pall Ailday (a3

Ay (e el gl Q8 el ja) o JUaidl O e a2l e
aly 4 alill vie dal ja Sl jleas S s ) zling 43l V) 5 alell aa )
ala ad) 5kl ol 131 A8 jaY) 45lKs s dldiaa)l dflicliae  Liad
cwbll e IS dadae 308 O S Gagw el 1 andlil

.c\jd\g?lsz..‘.bgﬂ\}

Daiall (e L Ji 0 5S5 i sall 138 (a3l 38 jla alagY Aglase i



38 A1S aval) 8 Ao 5 A se lilgdl) Caany (i sall 138 o e Talaie)
s sl il 8 Cllgly) WYY Ay e Gl (any S
) o O sSila Ol aa g By el 1 e Gl (Al eladl) ao (4
dsa s e daaS axdiey of Sl e (Al o) )Y CYYS e s 5)V YO
‘_,’ALAQL’ASJAUJSJLA’BJLG ?ﬂ\gf"\Jmuﬁj zJALGJ'eAJ\LLLJuA‘)A
casall padddl 2Bl e (S Ay Gasall 13 e 5 Al dal )
A o OfsnsSils st Al e O Ll aagy JoY) Als) e A
Jaaa (0 ol sl 4l yo e 48 o) il calae] gk ) Jiludl aV Yo
48y caila ) aall Dlayd sabiaall alua¥) duw Gl ol LS Ll
ae el A S aall diae (A VYO 4y s Gl Sl (5 slse
s je paad e 1 ol laa¥) A Gl aa g STy 3 aledl aa )l Ay

Az 55 ) sy Lagllanins L4S A )2y G jall

2os¥ sl by 5 saledl aa il Ailday (50 Al B as )l Aillay (Y
3l a3y oY) SSEs Al g e Al saill Jalse of 2 Sl
Jia 3oalgall aajll Aty (e (& Leie ul) e Bia5 S8 L 4 50
Jowy) dale s @by pudll dale s Cunsilugdl dale s i) dale
Agnd el Jalgey Uy Jenid) sl Jde s W Jpaiall gaill adle
1 gedll dae oYU GBlaidl sail) Jons Ao (s Aalaiall culad jall | ol g
sai oo Laiy Adlidal clul il b dallite ol el sl Jae B
Clawad) (g adll Jaae (& 4l (A (5 e Q1D QBN jelal Candly 5 il

A 3Ll Chlasdl 5 (i yell lianl)

wn i oo Agiue Gl ALE 08 Iilus e 3oke oas HUS il Wl
Jie (el Qlaady) bluail s galll Jaluiai) Jodi Baxeie 4 s ol
WAL JlasSl Qi G s AT Syl W sl Jias de
Jludl 8 Al o cld el aa g 8 Lala (g 8 Y15 ) Culia gl gall
Shaal Haun L) iy Las 8aledl aa il dilday (250 (oaia el s )
e gl cod 8l Jaae (301 cSSEY At paall dalje
St Ol Al YA Lie sl s 8 jlie Y) 2 ds
Oe Al Ganaly & gedl)l GUSY) o se sl 2a s Al o3¢ (5 s

ol an Il ditday (i s



