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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The invention relates to a method for the diagnosis of endometriosis using blood and endometrial leukocyte
markers.

(b) Description of Prior Art

[0002] Endometriosis is one of the most common gynecological disorders, affecting up to 15% of women within
reproductive age. It is closely associated with severe pelvic pain, dysmenorrhea, dyspareunia, infertility and several
other symptoms such as intraperitoneal bleeding, back pain, constipation and/or diarrhea. It is a major threat to physical,
psychological and social integrity of the patients.

[0003] Endometriosis is characterized by the implantation and growth of endometrial cells (which normally constitute
the lining of the uterus) in extra-uterine sites such as the peritoneal cavity. Although the etiology and pathogenesis of
endometriosis remain mainly unclear, the theory of retrograde menstruation is the most widely accepted to explain the
presence of ectopic endometrial cells in the peritoneal cavity. However, this phenomenon occurs in most women and,
thus, several other factors must be invoked to explain the implantation of endometrial cells and the subsequent devel-
opment of endometriotic lesions. It is generally believed that initiation of endometriosis implies a complex cascade of
events requiring several essential features. Retrogradely seeded endometrial cells must remain viable, be capable of
adhering to the mesothelium and of proliferating. Local degradation of the extracellular matrix, as well as extensive
vascularization, are also believed to play an essential role in promoting the invasion of the peritoneal cavity by endometrial
cells. Furthermore, once implanted, ectopic endometrial cells must have the capacity to counteract the cytolytic action
of the immune system. Indeed, this is supported by the observation of several immunological abnormalities in patients
with endometriosis.

[0004] At present, direct visualization of the endometriotic lesions under surgical procedures (laparascopy or laparot-
omy) is the golden standard and the only reliable method available to diagnose endometriosis. However, this method
is highly invasive (i.e. surgery under general anesthesia), costly (i.e. direct cost and indirect cost due to convalescence)
and requires a well-trained surgeon who has the ability to identify endometriotic lesions with a variety of appearances.
The type of lesions, their size and their localization will determine the stage of the disease (stage | minimal, stage Il mild,
stage Il moderate, stage |V severe). However, there is still no clear consensus on how these parameters correlate with
the stage of the disease and the prognostic of endometriosis. In addition, early or minimal endometriosis (which can
involve microlesions) can be hardly diagnosed by surgical methods, as they are unlikely to be detected by direct visu-
alization. Indeed, several studies have reported microscopic endometriotic lesions that were not detected laparoscopi-
cally. Because the diagnosis of endometriosis by surgical procedures is difficult, costly and invasive, in some cases,
several physicians and patients tend to avoid it or at least seriously delay it. Hence, the length of time between the onset
of symptoms and the diagnosis can be as long as 8 to 12 years. The possibility to diagnose endometriosis at an early
stage would certainly improve the efficacy of the treatments, and reduce dramatically the number of years during which
patients endure acute or chronic pain.

[0005] Imaging methods such as transvaginal ultrasound and magnetic resonance imaging have been designed for
the diagnosis of endometriosis. However, these techniques can only be reliable for the detection of large (> 1 cm diameter)
endometriomas lesions detected among a very small proportion of patients with endometriosis. Moreover, the high cost
of these techniques has limited their use for the diagnosis of endometriosis.

[0006] Serum proteins such as CA-125 and placental protein-14 have been proposed as diagnostic markers for
endometriosis. Elevated levels of CA-125 have been observed in serum, menstrual effluent and peritoneal fluid of patients
with endometriosis. However, these markers, when used alone, are of very limited value for a diagnosis test. Indeed,
these markers are not suitable for screening or diagnostic purposes because they provide poor sensitivity. Furthermore,
levels of CA-125 and placental protein-14 vary according to several factors such as the assay, the stage of the disease
and the menstrual cycle. Finally these markers are known to be modulated by conditions other than endometriosis.
[0007] High concentrations of antibodies to endometrial antigens were found in the serum of patients with endome-
triosis, and thus were proposed as markers for a diagnostic test (International patent application publications WO
94/28021 and WO 92/18535). However, the levels of specificity and sensibility with these tests remain very low. In most
cases, the antigens recognized by these antibodies are still poorly characterized or yet totally unknown.

[0008] InU.S.patentNo.5,478,725, low levels of avB3 integrin expression in endometrial samples during the secretory
phase of the menstrual cycle is described as a predictor of endometriosis in infertile but not in fertile patients with
endometriosis. This observation was associated with milder form of endometriosis (stages | and Il) only and, thus, is not
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useful to detect advanced stages of the disease. Moreover, this method yielded a specificity of 91% but a very low
sensitivity (38%).

[0009] Taking into account that a number immunological abnormalities have been reported in patients with endome-
triosis, it is conceivable that the proportion of leukocyte populations and/or their activation status may be modulated
during the course of the disease and, thus, may provide some diagnostic value. Previous flow cytometric studies have
shown that some T lymphocyte subpopulations (CD8+, CD45+/HLADR+, CD45+/CD3+/HLADR+ or CD3+/CD25+) can
be slightly modulated in the peritoneal fluid of subjects with endometriosis relative to normal controls (Oosterlyncck D.J.,
etal., Am J reprod. Immunol., 31: 25-31, 1994; Becker J.L., et al., Am J Reprod. Immunol., 34: 179-187, 1995; Wu M.Y .,
et al., Am. j. Reprod. Immunol. 35: 510-516, 1996). However, these observations have limited value for the diagnosis
of endometriosis because peritoneal fluid collection is an invasive, non-conventional procedure. Proportions of leukocyte
populations have also been studied in peripheral blood and endometrium of patients with endometriosis. Wu et al.,
(supra) have reported a modest but significant decrease in the proportion of CD3+ T lymphocytes expressing either
CD69 or CD25 activation marker in the blood of patients with advanced endometriosis but not in patients with mild stage
of endometriosis or normal controls. This difference was observed in advanced cases of endometriosis only and it was
too modest to be used as a diagnostic marker. In contrast, Oosterlynck et al., (Oosterlyncck D.J., et al., Am J reprod.
Immunol., 31: 25-31, 1994) and Ho et al. (Ho H.N., et al., Hum Reprod., 97: 2528-2533, 1997) reported no significant
difference in term of T lymphocyte subpopulations when comparing endometriosis subjects with normal controls. These
inconsistent results may be explained by the very low number of samples tested in these studies.

[0010] Severalstudies have investigated whether leukocytes are also modulated in eutopic endometrium from patients
with endometriosis. Results arising from these studies are contradictory, probably due to the fact that in most cases the
methods used were only semi-quantitative and the number of samples tested were very low. For instance, by means of
immunohistochemistry, Ota et al. (Ota H., et al., Am J Reprod. Immunol., 35: 477-482, 1996) have reported that the
number of CD3+, CD4+, or CD8+ T lymphocytes, cells bearing adhesion molecules (i.e. ICAM-1, LFA-1, CD2) or CD68+
cells were upregulated in the endometrium of patients with endometriosis compared with infertile controls. In contrast,
several other studies using similar techniques have reported no difference in the proportion of T lymphocyte subsets
(Klentzeris L.D., et al., Eur. J Obstet gynecol Reprod Biol., 63:41-47, 1995; Jones R.K., et al., Fertil Steril, 66:81-89,
1996). In addition, a decrease in CD3 positive T cells has been shown by flow cytometry analysis but no difference in
the proportion of CD4+, CD8+ stromal leukocytes in the endometrium of patients with endometriosis compared with
fertile controls. When these observations are tentatively used in a diagnostic test, they give only low levels of sensibility
and specificity because of a significant overlap between the groups.

[0011] Therefore, the diagnostic methods presented in the literature so far do not solve the problems encountered
with the diagnosis of endometriosis by surgical procedures. It thus remains imperative to be provided with a less invasive,
cheaper and reliable method that could allow detection of females suffering from endometriosis as early as possible.

SUMMARY OF THE INVENTION

[0012] One aim of the present invention is to provide a less invasive, cheaper and reliable method that could allow
detection of females suffering from endometriosis as early as possible.

[0013] Inaccordance with the present invention there is provided a method for determining likelihood of endometriosis
in a sample of eutopic uterine endometrial tissues or a sample of blood of a female subject, characterized in that it
comprises the steps of:

a) measuring in said sample a quantitative level of at least two different selected surface antigens from blood
leukocytes and/or eutopic endometrial leukocytes, as defined in claim 1 ;

b) establishing a cutoff value for each leukocyte marker in the combination;

¢) comparing the proportion obtained in step b) for each leukocyte marker to a predetermined cutoff value, wherein
a positive result gives a score of 1 whereas a negative result gives a score of 0;

d) obtaining a diagnostic value by adding the scores of all the markers of the combination and converting it in
percentage; and

e) comparing the final diagnostic value to an established threshold value wherein a a positive diagnosis of endome-
triosis is given when the final diagnostic value exceeds the threshold value established for the combination of
leukocyte markers whereas a negative diagnosis of endometriosis is given when the final diagnostic value is lower
than the threshold value established for the combination of leukocyte markers.

[0014] Further, in accordance with the presentinvention, there is also provided a method for determining endometriosis
in a sample of eutopic uterine endometrial tissues or a sample of blood of a female subject, comprising:

a) measuring in said sample a quantitative level of at least two different selected surface antigens from blood
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leukocytes and/or eutopic endometrial leukocytes, as defined in claim 3;

b) establishing a predictive model for endometriosis by including each marker of said combination in a logistic
regression equation, as defined in claim 3;

¢) comparing the probability of having endometriosis to a threshold value wherein a positive diagnosis of endome-
triosis is given when the probability of having endometriosis value exceeds the threshold value established for said
combination of markers whereas a negative diagnosis of endometriosis is given when the probability of having
endometriosis value is lower than the threshold value established for said combination of markers.

[0015] For the purpose of the present invention, the following symbol "/" is intended to mean a ratio between an
expression in front of the symbol and another expression after the symbol.

BRIEF DESCRIPTION OF THE DRAWING

[0016]
Fig. 1 illustrates a predictive algorithm for the diagnosis of endometriosis.

DETAILED DESCRIPTION OF THE INVENTION

[0017] In accordance with the present invention, there is provided reliable diagnostic test for endometriosis that is less
invasive and less costly than the actual surgical procedure accepted as the golden standard. An extensive study was
undertaken by means of flow cytometric analysis, in which the proportion of several blood and endometrial leukocyte
subsets was compared in patients with endometriosis and normal controls.

[0018] The present invention identifies a series of leukocyte subsets that can be used as markers in a diagnostic test
for endometriosis. These leukocyte subsets are defined according to the expression of cell surface antigens. Several
cell surface antigens may define the same population of cells, and thus they are included in the present invention.
[0019] Any other antibodies or molecules recognizing the same antigen or a different epitope, isoform, subunit, chain,
glycosylation or phosphorylation form or an allelic variant of the same antigen, a member of the same complex, or an
antigen with the same cell distribution is also included in the present invention.

[0020] Furtherin accordance with the present invention, there is provided examples showing how at least two different
surface antigens from blood and/or endometrial leukocytes can be used in combinations in a diagnostic test for endome-
triosis (Tables 1 and 2).

TABLE 1
Levels of sensibility and specificity provided by several examples of endometrial and/or blood marker
combinations used as a diagnostic method for endometriosis

Marker combination Threshold value! Specificity Sensibility
Endometrial leukocyte
markers
1.
CD4+ (<17%)? >67% 90% 67%
CD8+CD69- (<21%)
CD13+CD45RO-
(<17.5%)
2.
CD4+ (<15.5%) >60% 89% 65%

CD8+CD69- (<21%)
CD56+CD122- (>19%)
CD3+CD45RA- (<35%)
CD13+CD45RO-
(<17.5%)

3.
CD4+ (<17%) >67% 88% 65%
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(continued)

Levels of sensibility and specificity provided by several examples of endometrial and/or blood marker

combinations used as a diagnostic method for endometriosis

Marker combination

Threshold value!

Sensibilit

CD8+CD69- (<21%)
CD13-CD122+ (>28%)
CD13+CD45R0-
(<17.5%)

4,

CD4+ (<17%) >67%
CD8+CD69- (<21%)

CD14+CD13-CD16b-

(>14.5%)

5.
CD3+CD16- (<40%) >55%
CD13+CD45R0-

(<13.5%)

CD3+ (<40%)

CD8+ (<20%)

CD3+CD69+ (<15%)

6.
CD3+ (<40%) >65%
CD3+CD8+ (<16%)

CD13+CD45R0-

(<17.5%)

CD3-CD20- (>56%)

7.
CD3+CD8+ (<16%) >65%
CD13+CD45R0-

(<17.5%)

CD3+CD5+ (<37%)

CD3+CD122- (<42.5%)

CD3-CD20- (>56%)

CD3+CD45RO0- (<30%)

8.
CD3+CD8+ (<16%) >60%
CD13+CD45R0-

(<17.5%)

CD3+CD5+ (<37%)

CD3+CD122- (<42.5%)

9.

CD3+CD20-CD5- >60%
(>7.7%)

CD4+CD13- (<20.5%)

CD56-CD122- (<47%)

89%

84%

84%

81 %

82%

81%

63%

62%

63%

65%

64%

66%




10

15

20

25

30

35

40

45

50

55

Levels of sensibility and specificity provided by several examples of endometrial and/or blood marker
combinations used as a diagnostic method for endometriosis

EP 1 147 421 B1

(continued)

Marker combination

Threshold value!

Sensibilit

10.

CD3+CD8+ (<16%) >60%
CD13+CD45R0O-

(<17.5%)

CD4+CD45RA- (<16%)

CD3+CD45R0- (<30%)

11.

CD3+ (<40%) >35%
CD8+CD69- (<18%)

CD3-CD4-CD45RO+

(>56%)

Ratio CD13+/CD3+

(>0.675%)

CD13+CD45RO0- (<21 %)

12.
CD3+CD8+ (<16%) >70%
CD13+CD45RO-

(<17.5%)

CD3-CD5- (>54%)

CD20-CD5+ (<44%)

13.

CD8+ (<20%)? >51%
CD5+ (<37%)

CD3-CD20- (>58%)

CD3-HLADR- (>54.5%)

14,
CD3+CD8+ (<16%) >60%
CD13+CD45R0-

(<17.5%)

CD5+ (<40%)

15.
CD4+ (<17%) >50%
CD13-CD122+ (>28%)

CD8+CD69- (<19.5%)

CD3+CD45RA- (<37%)

16.

CD4+ (<15.5%) >35%
CD8+CD69- (<21%)

CD13-CD122+ (>28%)
CD3+CD45RA-(<35%)

CD13+CD45R0-

(<17.5%)

80%

79%

81%

81%

81%

76%

71%

65%

67%

61%

60%

60%

71 %

78%
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(continued)

Marker combination

Threshold value!

Sensibilit

17.

CD4+ (<15.5%)
CD8+CD69- (<21 %)
CD56-CD122- (<47%)
CD3+CD45RA- (<35%)
CD13+CD45R0O-
(<17.5%)

18.
CD3+(<40%)

CD4+ (<17%)
CD3+CD8+ (<16%)
CD13+CD45R0- (<21%)
CD3+CD5+ (<37%)

19.
CD3+(<40%)

CD4+ (<17%)
CD3+CD8+ (<16%)
CD13+CD45R0- (<21%)

20.
CD3+(<40%)
CD3+CD8+ (<16%)
CD13+CD45R0- (<21%)

21.
CD3+ (<40%)
CD5+ (<40%)
CD3+CD5+ (<37%)
CD69+ (<33%)
CD4-CD69+ (<35%)

22.
CD3+ (<40%)
CD3+CD8+ (<13.5%)
CD13+CD45R0-
(<17.5%)

23.
CD3+ (<40%)
CD3+CD8+ (<16%)
CD13+CD45RO-
(<17.5%)

24.
CD3+ (<40%)

>40%

>35%

>40%

>40%

>25%

>30%

>30%

>22%

70%

2%

74%

75%

1%

68%

61%

62%

78%

76%

74%

73%

69%

83%

86%

80%
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(continued)

Marker combination

Threshold value!

Sensibilit

CD3+CD8+ (<16%)
CD13+CD45R0O-
(<17.5%)
CD3-CD20- (>58%)
CD56-CD16- (<46%)

25.
CD3+CD16- (<47.5%) >45%
CD3-CD4-CD45RO+

(>31.5%)

CD3+ (<40%)

CD8+ (<20%)

CD3+CD69+ (<15%)

CD13+CD45R0-

(<17.5%)

26.
CD3+ (<40%) >40%
CD3-CD45RO+ (>15%)

Ratio CD13+/CD3+

(>0.675%)

CD3+CD8+ (<16%)

CD8+CD69- (<21 %)

27.

CD3+CD20-CD5- >45%
(>7.7%)

CD4+CD13- (<20.5%)

CD56-CD122- (<47%)

CD4+CD45RO0O- (<16%)

28.
CD3+ (<40%) >20%
CD3+CD8+ (<16%)

CD13+CD45R0-

(<17.5%)

CD3-CD20- (>58%)

29.
CD13+CD45RO- >70%
(<17.5%)

CD4+CD45RA- (<16%)

CD3+CD122- (42.5%)

CD8+CD69- (<21%)

30.
CD3+CD8+ (<16%) >70%

66%

66%

61%

61%

90%

84%

79%

75%

80%

86%

54%

60%
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(continued)

Levels of sensibility and specificity provided by several examples of endometrial and/or blood marker

combinations used as a diagnostic method for endometriosis

Marker combination

Threshold value!

Sensibilit

CD13+CD45RO0-
(<17.5%)
CD4+CD45RA- (<16%)
CD3+CD45RO0- (<30%)
CD3-CD5- (>54%)

Blood leukocyte

markers

31.

CD3-CD5+ (>14.5%) >55%
CD3-CD45RA- (>14.5%)

CD3-CD44+ (>13%)

CD13+ (>17.5%)

CD3-CD57-CD44-

(<41.3%)

32.
CD3-CD45RA- (>17%) >22%
CD20-CD44+ (>17%)

CD20-HLADR+ (>20%)

CD3-CD4-CD44+

(>40.5%)

CD36-HLADR* (<5.6%)

33.
CD3-CD45RA- (>14.5%) >40%
CD3-CD45RO+ (>19%)

CD20-HLADR+ (>14.5%)

Blood (in Italics) and
endometrial leukocyte
markers

34.

CD57+ (>10%) >50%
CD14+ (>10%)
CD3-CD69+ (>17.5%)
CD3+ (<40%)

CD4+ (< 15.5%)
CD3+CD8+HLADR-
(<35%)

35.

CD3-CD69+ (>17.5%) >33%
CD3+ (<40%)

CD4+ (<15.5%)

CD3+CD8+HLADR-

(<35%)

66%

61%

62%

76%

70%

60%

64%

64%

72%

79%
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(continued)

Levels of sensibility and specificity provided by several examples of endometrial and/or blood marker

combinations used

as a diagnostic method for endometriosis

Marker combination Threshold value! Specificity Sensibility
36.
CD4-CD36+ (>14.4%) >43% 70% 74%

CD3-CD69+ (>17.5%)-
CD8+ (<20%)

CD13+ (>29%)

CD3+ (<40%)

CD16+ (>27%)
CD69+(<33%)

CD5+ (<40%)

37.

CD3-CD45RA- (>14.5%) >50%
CD3-CD45RO+ (>19%)

CD20-HLADR+ (>14.5%)

CD14+CD44+ (>15%)

CD8+ (<20%)

CD5+ (<37%)

CD3-CD20- (>58%)

CD3-HLADR- (>54.5%)

73% 71%

1 Value above which a diagnosis of endomet
2 Cutoff point established for each individual

riosis is given.
marker.

TABLE 2

Examples of logistic regression models provided by endometrial or blood leukocyte markers for the
identification of patients with endometriosis

Marker B value Threshold Specificity Sensibility Number of

combination

value! sample tested

Endometrial
leukocyte
markers

Combination no.
1

1. CD3+ (<40%)2  -7.9747 >55
2. CD3-CD5- 7.2921
(>60%)

3. -0.1410
CD13+CD45R0O-

(<17.5%) -1.6259
4. CD3-CD20- 9.5142
(>58.%)

Interaction of 1 to

4

Constant =

2.0516

Combination no.

2

83% 79% 41

10
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(continued)
Examples of logistic regression models provided by endometrial or blood leukocyte markers for the
identification of patients with endometriosis

Marker
combination

B value

Threshold
value’

Specificity

Sensibility

Number of
sample tested

1. CD3+ (<40%)
2. CD3-CD5-
(>60%)

3.
CD13+CD45R0-
(<17.5%)
Interaction 1 to 4
Constant =
2.7910

Combination no.
3

-6.7753
5.8240

-1.9298

-0.0262
2.8385

>.55

74%

73%

67

1. CD3+CD8+
(<16%)

2.
CD13+CD45R0-
(<17.5%)

3. CD3+CD5+
(<37%)
Constant =
3.1417

Combination no.
4

-0.1308

-2.6688

-1.1778

>.50

84%

72%

51

1. CD3+ (<40%)
2. Length of
menstruation
(>7days)

3. CD13+CD20-
(<21%)

4. Pelvic pain3
Constant =
3.1984

Bloodleukocyte
markers

-1.6965
-1.8160

-1.9656
10.3064

>.50

78%

75%

81

Combination no.
1

1. CD14+CD44+
(>15%)
2. CD57+ (>10%)
3.CD3-CD45RA-
(>12%)
4. CD14+ (>10%)

Combination no.
2

0.9298

0.7423
-0.8147

0.8629

>0.55

80%

70%

140

11
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(continued)

Examples of logistic regression models provided by endometrial or blood leukocyte markers for the
identification of patients with endometriosis

Marker B value Threshold Specificity Sensibility Number of
combination value’ sample tested
1.CD14+ (>10%) 10.5891 >.50 65% 71% 125
2. CD57+ (>10%) 0.7326
3. CD3+CD69+ 0.6899
(>17.5%)
4.CD3+HLADR+  1.2004
(<4%)
5.CD3-CD45RA-  -0.1137
(>12%)
Constant =
-1.2062
Combination no.3
1.CD14+ (>10%) 1.1994 >.55 76% 75% 142
2.CD57+ (>10%) 0.8080
3. CD3+HLADR-  1.3593
(<4%)
4.CD3-CD45RA- -0.63
(>12%)
5. Pelvic pain 2.1506
6. Length of .7489
menstruation
(>7d)
Constant=-1.771
Combination no.4
1.CD14+ (>10%) .9727 >.50 71% 78% 141
2. CD57+ (>10%) .4489
3. CD3+CD69+ .8129
(>17.5%) 1.3368
4. CD3+HLADR-  -0.8805
(<4%)
5.CD3-CD45RA- 2.1574
(>12%)
6. Pelvic pain 1.5164
7. Age (>40)
Constant =
-1.7686

TValue above which a diagnosis of endometriosis is given.
2 Cutoff point established for each individual marker.
3 presence of pain at any time other than menstruation and intercourse

[0021] The predictive models for endometriosis were established according to the following equation:

P(r)

Where:

= e

¢ + Bl*(markerl) + B2*(marker2) + .

. Bn* (marker n)

1+ e

12

¢ + Bl* (markerl) + B2* (marker2) + ...

Bn* (marker n)
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P(r) = probability of having endometriosis;

¢ = constant established for a particular combination;
B = coefficient of regression; and

n = total number of markers in the combination.

[0022] In the present invention, a series of endometrial and peripheral blood leukocyte subpopulations for which
proportions were modulated in patients with endometriosis (stage I-1V;I-1l or lI-IV) compared with those of normal controls,
have been identified. The novelty of the present invention is to use these leukocyte subpopulations in combination, as
markers for the diagnosis of endometriosis. Moreover, risk factors for endometriosis identified amongst personal infor-
mation and menstrual characteristics were shown to be of significant value when use in combination with blood or
endometrial leukocyte subsets in a predictive test for endometriosis.

[0023] Two methods were used for the combination of markers.

Method 1

[0024] A cutoff point is established for the proportion of each combination of leukocyte markers in order to obtain the
best discrimination between patients with endometriosis and controls. The proportion obtained for each marker is com-
pared to the cutoff point. A positive test result gives a score of 1, whereas a negative test result gives a score of 0. The
diagnostic value is obtained by adding the scores of all the markers of a particular combination and converting it in
percentage. The final diagnostic value is then compared to a threshold value that was established to provide the best
levels of sensibility and specificity. A positive diagnosis of endometriosis is given when the final diagnostic value exceeds
the threshold value established for a particular combination of markers. On the opposite, a negative diagnosis of en-
dometriosis is given when the final diagnostic value is lower than the threshold value (see Fig. 1).

[0025] Therefore, according to a first embodiment of the invention, there is provided a method .for determining en-
dometriosis in a sample of eutopic uterine endometrial tissues or a sample of blood of a female subject, comprising:
a) measuring in said sample a quantitative level of at least two different surface antigens from blood leukocytes and/or
eutopic endometrial leukocytes, said surface antigens from blood leukocytes and/or eutopic endometrial leukocytes
being selected from the leukocyte marker combinations defined in the following Table:

Leukocyte Marker Combinations

Endometrial leukocyte markers

CD4+, CD8+CD69-, and CD13+CD45R0O-

CD4+, CD8+CD69-, CD56+CD122-, CD3+CD45RA-, and CD13+CD45RO0-,
CD4+, CD8+CD69-, CD13-CD122+, and CD13+CD45RO-

CD4+ CD8+CD69-, and D14+CD13-CD16b-

CD3+CD16-, CD13+CD45R0-, CD3+, CD8+, and CD3+CD69+

CD3+, CD3+CD8+, CD13+CD45R0O-, and CD3-CD20-

CD3+CD8+, CD13+CD45R0O-, CD3+CD5+, CD3+CD122-, CD3-CD20-, and CD3+CD45R0O-
CD3+CD8+, CD13+CD45R0O-, CD3+CD5+, and CD3+CD122-
CD3+CD20-CD5-, CD4+CD13-, and CD56-CD122-

CD3+CD8+, CD13+CD45R0-, CD4+CD45RA-, and CD3+CD45R0-

CD3+, CD8+CD69-, CD3-CD4-CD45R0O+, ratio CD13+/CD3+, and CD13+CD45R0-
CD3+CD8+, CD13+CD45R0-, CD3-CD5-, and CD20-CD5+

CD8+, CD5+, CD3-CD20-, and CD3-HLADR-

CD3+CD8+, CD13+CD45R0O-, and CD5+

CD4+, CD13-CD122+, CD8+CD69-, and CD3+CD45RA-

CD4+, CD8+CD69-, CD13-CD122+, CD3+CD45RA-, and CD13+CD45R0O-
CD4+, CD8+CD69-, CD56-CD122-, CD3+CD45RA-, CD13+CD45R0O-
CD3+, CD4+, CD3+CD8+, CD13+CD45R0-, and CD3+CD5+

CD3+, CD4+, CD3+CD8+, and CD13+CD45RO-

CD3+, CD3+CD8+, and CD13+CD45R0-

CD3+, CD5+, CD3+CD5+, CD69+, and CD4-CD69+

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, and CD13+CD45R0O-

13
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(continued)

Endometrial leukocyte markers

CD3+, CD3+CD8+, CD13+CD45R0-, CD3-CD20-, and CD56-CD16-
CD3+CD16-, CD3-CD4-CD45R0O+, CD3+, CD8+, CD3+CD69+, and CD13+CD45R0O-
CD3+, CD3-CD45R0+, ratio CD13+/CD3+, CD3+CD8+, and CD8+CD69-
CD3+CD20-CD5-, CD4+CD13-, CD56-CD122-, and CD4+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0-, and CD3-CD20-

CD13+CD45R0-, CD4+CD45RA-, CD3+CD122-, and CD8+CD69-

CD3+CD8+, CD13+CD45R0-, CD4+CD45RA-, CD3+CD45R0-, and CD3-CD5-
CD3+, CD3-CD5-, CD13+CD45R0O-, and CD3-CD20-

CD3+, CD3-CD5-, and CD13+CD45R0O-

CD3+CD8+, CD13+CD45R0-, and CD3+CD5+

CD3+ and CD13+CD20.

Blood Leukocyte markers

CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, and CD3-CD57-CD44-
CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-CD4-CD44+, and CD36-HLADR+
CD3-CD45RA-, CD3-CD45R0O+, and CD20-HLADR+

CD14+CD44+, CD57+, CD3-CD45RA, and CD14+

CD14+, CD57+, CD3+CD69+, CD3+HLADR+, and CD3-CD45RA-

CD14+, CD57+, CD3+HLADR- and CD3-CD45RA-

CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-

Blood (in italics) and endometrial leukocyte markers

CD57+, CD14+, CD3-CD69+, CD3+, CD4+, and CD3+CD8+HLADR-

CD3-CD69+, CD3+, CD4+, and CD3+CD8+HLADR-

CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+, CD16+, CD69+, and CD5+

CD3-CD45RA-, CD3-CD45R0O+, CD20-HLADR+, CD14+CD44+, CD8+, CD5+, CD3-CD20-, and CD3-HLADR-

the measurement of the quantitative level of the combination of endometrial leukocyte markers CD3+, CD13+CD20
being associated with length of menstruation (> 7 days) and pelvic pain at any time other than menstruation and
intercourse ; the measurement of the quantitative level of the combination of blood leukocyte markers CD14+, CD57+,
CD3+HLADR-, CD3-CD45RA-being associated with pelvic pain at any time other than menstruation and intercourse,
and length of menstruation (>7 days); and the measurement of the quantitative level of the combination of blood leukocyte
markers CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA- being associated with pelvic pain at any time
other than menstruation and intercourse, and age > 40,

b) establishing a cutoff value for the proportion of each leukocyte marker in the combination,

¢) comparing the proportion obtained in step (b) for each leukocyte marker to a predetermined cutoff value wherein a
positive result gives a score of 1 whereas a negative result gives a score of 0,

d) obtaining a diagnostic value by adding the scores of all the markers of the combination and converting it in percentage,
e) comparing the final diagnostic value to an established threshold value wherein a positive diagnosis of endometriosis
is given when the final diagnostic value exceeds the threshold value established for the combination of leukocyte markers
whereas a negative diagnosis of endometriosis is given when the final diagnostic value is lower than the threshold value
established for the combination of leukocyte markers.

Method 2
[0026] A predictive model for endometriosis is established by including each marker of a particular combination in the

following logistic regression equation:

P(I) = e ¢ + Bl*(markerl) + B2 {(marker2) + ... Bn (marker n)

1+ e c + Bl* (markerl) + B2 (marker2) + ... Bn {marker n)

14
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Where:

P(r) = probability of having endometriosis;

¢ = constant established for a particular combination;
B = coefficient of regression; and

n = total number of markers in the combination.

[0027] The probability of having endometriosis (P(r)) is then compared to a threshold value that provides the best
discriminative value. A positive diagnosis of endometriosis is given when the P(r) value exceeds the threshold value
established for a particular combination of markers. Alternatively, a negative diagnosis of endometriosis is given when
the P(r) value is lower than the threshold value.

[0028] Therefore, according to a second embodiment of the invention, there is provided a method for determining
endometriosis in a sample of eutopic uterine endometrial tissues or a sample of blood of a female subject, comprising:
a) measuring in said sample a quantitative level of at least two different surface antigens from blood leukocytes and/or
eutopic endometrial leukocytes, said surface antigens from blood leukocytes and/or eutopic endometrial leukocytes
being selected from the leukocyte marker combinations defined in the following Table:

Leukocyte Marker Combinations

Endometrial leukocyte markers

CD4+, CD8+CD69-, and CD13+CD45R0O-

CD4+, CD8+CD69-, CD56+CD122-, CD3+CD45RA-, and CD13+CD45R0O-,
CD4+, CD8+CD69-, CD13-CD122+, and CD13+CD45R0O-

CD9+ CD8+CD69-, and D14+CD13-CD16b-

CD3+CD16-, CD13+CD45R0O-, CD3+, CD8+, and CD3+CD69+

CD3+, CD3+CD8+, CD13+CD45R0-, and CD3-CD20-

CD3+CD8+, CD13+CD45R0-, CD3+CD5+, CD3+CD122-, CD3-CD20-, and CD3+CD45R0O-
CD3+CD8+, CD13+CD45R0-, CD3+CD5+, and CD3+CD122-
CD3+CD20-CD5-, CD4+CD13-, and CD56-CD122-

CD3+CD8+, CD13+CD45R0-, CD4+CD45RA-, and CD3+CD45R0-

CD3+, CD8+CD69-, CD3-CD4-CD45R0O+, ratio CD13+/CD3+, and CD13+CD45R0-
CD3+CD8+, CD13+CD45R0-, CD3-CD5-, and CD20-CD5+

CD8+, CD5+, CD3-CD20-, and CD3-HLADR-

CD3+CD8+, CD13+CD45R0O-, and CD5+

CD4+, CD13-CD122+, CD8+CD69-, and CD3+CD45RA-

CD4+, CD8+CD69-, CD13-CD 122+, CD3+CD45RA-, and CD13+CD45R0O-
CD4+, CD8+CD69-, CD56-CD122-, CD3+CD45RA-, CD13+CD45R0O-

CD3+, CD4+, CD3+CD8+, CD13+CD45R0-, and CD3+CD5+

CD3+, CD4+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD5+, CD3+CD5+, CD69+, and CD4-CD69+

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0O-, CD3-CD20-, and CD56-CD16-
CD3+CD16-, CD3-CD4-CD45R0O+, CD3+, CD8+, CD3+CD69+, and CD13+CD45R0O-
CD3+, CD3-CD45R0+, ratio CD13+/CD3+, CD3+CD8+, and CD8+CD69-
CD3+CD20-CD5-, CD4+CD13-, CD56-CD122-, and CD4+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0-, and CD3-CD20-

CD13+CD45R0O-, CD4+CD45RA-, CD3+CD122-, and CD8+CD69-

CD3+CD8+, CD13+CD45R0-, CD4+CD45RA-, CD3+CD45R0-, and CD3-CD5-
CD3+, CD3-CD5-, CD13+CD45R0-, and CD3-CD20-

CD3+, CD3-CD5-, and CD13+CD45R0O-

CD3+CD8+, CD13+CD45RO0O-, and CD3+CD5+

CD3+ and CD13+CD20.
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(continued)

Blood Leukocyte markers

CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, and CD3-CD57-CD44-
CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-CD4-CD44+, and CD36-HLADR+
CD3-CD45RA-, CD3-CD45R0O+, and CD20-HLADR+

CD14+CD44+, CD57+, CD3-CD45RA, and CD14+

CD14+, CD57+, CD3+CD69+, CD3+HLADR+, and CD3-CD45RA-

CD14+, CD57+, CD3+HLADR-, CD3-CD45RA-

CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-

Blood (in italics) and endometrial leukocyte markers

CD57+, CD14+, CD3-CD69+, CD3+, CD4+, and CD3+CD8+HLADR-

CD3-CD69+, CD3+, CD4+, and CD3+CD8+HLADR-

CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+, CD16+, CD69+, and CD5+

CD3-CD45RA-, CD3-CD45R0O+, CD20-HLADR+, CD14+CD44+, CD8+, CD5+, CD3-CD20-, and CD3-HLADR-

the measurement of the quantitative level of the combination of endometrial leukocyte markers CD3+, CD13+CD20
being associated with length of menstruation (> 7 days) and pelvic pain at any time other than menstruation and
intercourse ; the measurement of the quantitative level of the combination of blood leukocyte markers CD14+, CD57+,
CD3+HLADR-, CD3-CD45RA-being associated with pelvic pain at any time other than menstruation and intercourse,
and length of menstruation (>7 days); and the measurement of the quantitative level of the combination of blood leukocyte
markers CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA- being associated with pelvic pain at any time
other than menstruation and intercourse, and age > 40,

b) establishing a predictive model for endometriosis by including each marker of said combination in the following logistic
regression equation :

¢+B1*(marker])+B2*(marker2)+...Bn*(marker n)

P _ c
(r) - 1+ ec+B1*(markerl)+B2"‘(marker2)+...Bn"(markern)

Where:

P (r) = probability of having endometriosis;

¢ = constant established for a particular combination;
B = coefficient of regression;

n = total number of markers in the combination,

c) comparing the probability of having endometriosis (P (r)) to a threshold value wherein a positive diagnosis of en-
dometriosis is given when the P (r) value exceeds the threshold value established for said combination of markers
whereas a negative diagnosis of endometriosis is given when the P (r) value is lower than the threshold value estab-
lished for said combination of markers.

[0029] In the present invention, there is reported a series of 101 endometrial CD45+ leukocyte populations and 96
blood mononuclear CD45+ leukocyte populations which were shown by flow cytometric analysis to be modulated in
patients with endometriosis (stage |, Il, 11l or IV) compared with normal controls and, thus are good candidate markers
for the diagnosis of endometriosis (Tables 3, 4, 5, and 6). The innovative feature of the present invention is to use these
markers in combination to increase their level of sensibility and specificity in the diagnostic test.
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[0030] Cutoff points established for each individual marker are presented in Table 3, 4, 5, 6 and threshold value
established for a particular marker combination are presented in Table 1. Any other cutoff points or threshold values
providing a valuable diagnostic test for endometriosis are meant to be included in the present application.

[0031] In accordance with the present invention, there is provided a series of 34 different combinations of endometrial
leukocyte markers (Tables 1 and 2), 7 combinations of blood leukocyte markers (Table 1) and 4 combination of endometrial
and blood leukocyte markers providing a diagnostic test with levels of sensibility and specificity up to 89 and 90%,
respectively. The different marker combinations of the present invention may serve several important clinical needs.
Hence in the general population, these markers could be used to evaluate the risk factor to develop endometriosis or
to identify women with high likelihood of suffering of the disease. Furthermore in patients with endometriosis, these
markers could serve to monitor the disease or to give a prognosis.

Study subjects and samples

[0032] Uterine endometrial tissues were obtained from 146 subjects undergoing laparoscopy or laparotomy. The
experimental group was formed of 88 subjects with endometriosis stage I-IV confirmed by laparoscopy or laparotomy
and the control group consist of 58 healthy subjects who underwent surgery for tubal ligation (or reanastomosis) and
had no clinical evidence, nor family history of endometriosis. Table 7 gives details concerning the age, menstrual cycle
and indication of laparoscopy or laparotomy for the subjects included in experimental and control groups.
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[0033] Endometrial biopsies were taken with a Pipet Curette (Milex) (approximately 0.5g of tissue). All samples were
harvested in the secretory phase (day 14-28) of the menstrual cycle as confirmed by histological evaluation. The samples
were collected into sterile RPMI-1640 medium (Gibco) supplemented with 2% heat-inactivated fetal calf serum (Bio-
Media) and 1% penicillin-streptomycin and kept at 4°C until cell isolation.

[0034] Blood samples were obtained from 172 subjects with endometriosis (stage I-1V) confirmed by laparascopy or
laparotomy and from 132 healthy subjects with no evidence of endometriosis at surgery, and no family history of en-
dometriosis. Blood samples (30 ml) were collected in heparin-tubes (Vacutainer™, Becton Dickinson) and kept at 20°C
until mononuclear cell separation. The age, menstrual dating and indication for laparoscopy of the subjects included in
the study are given in Table 8.
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Stromal cell preparation from endometrial samples

[0035] Endometrial tissue samples were mechanically disrupted with a Pyrex™ glass Broeck tissue grinder (Fisher)
to obtain a single cell suspension. Stromal cell fraction was isolated by filtration through a 250 wm stainless steel sieve
(Millipore) to retain the glandular fraction and was washed twice with 10 ml phosphate buffered saline (PBS) (Sigma)
containing 1% BSA (Boehringer Mannheim), 0.1% sodium azide (Fisher) (thereafter called PBS washing buffer).

Isolation of mononuclear cells from peripheral blood

[0036] Blood samples were diluted 1:1 with Hank’s Balanced Salt Solution (HBSS) (Gibco), layered on an equal volume
of Ficoll-Paque™ (Pharmacia Biotech) and centrifuged at 1500 rpm for 40 minutes at room temperature. Leukocytes
were isolated at the interface of Ficoll and HBSS and they were washed in 50 ml of HBSS. Contaminating red blood
cells were lysed with 6 ml of ammonium chloride solution (0.15M) (6 minutes at room temperature). The peripheral blood
mononuclear cells were then washed twice in 10 ml PBS and resuspended in PBS washing buffer.

Endometrial and peripheral blood leukocyte surface antigen staining

[0037] Endometrial stromal cells or peripheral blood mononuclear cells were distributed in 5 ml tubes (1 to 1.5 x 106
cells/tube) or in 96 well plates (5 x 10° cells/well), respectively and incubated in the presence of 0.1 p.g of human y-
globulin for 5 minutes at room temperature. The cells were then incubated 30 minutes in the dark (at room temperature
for endometrial cells and at 4°C for peripheral blood mononuclear cells) with a panel of 4 different mouse monoclonal
antibodies (MADbs) in a total volume of 100 wl. The cell samples were stained with mouse anti-human CD45 MAbs
conjugated to peridinin chlorophyl protein (PerCP) and with several sets of three different mouse MAbs labeled with
distinct fluorochromes (fluorescein isothiocyanate - FITC-, phycoerythrin -PE or with phycoerythrintexas red -ECD-)
directed toward cell surface markers for specific cell populations such as T lymphocytes, B lymphocytes, NK cells,
macrophages and/or activation markers (Table 9).

TABLE 9

[0038]

Description of mouse monoclonal antibodies used for immunophenotyping

Specificity Clone Isotype Supplier Fluorochrome
CD3 HIT3A mouse IgG2a  Beckman/Coulter ECD
CDh4 SK3 mouse IgG1 Becton Dickinson PE
CD5 BL1A mouse IgG2a  Beckman/Coulter FITC
CD8 SK1 mouse IgG1 Becton Dickinson PE
CD13 SJ1D1 mouse IgG1 Beekman/Coulter RPE
CD14 RM052 mouse IgG2a  Beckman/Coulter PE
CD16 NKP15 mouse IgG1 Becton Dickinson FITC

CD16B 1d3 mouse igM Beckman/Coulter FITC
CD20 H299 mouse IgG2a  Beckman/Coulter RD1
CD36 SMf mouse IgM Sigma RPE
CD44 L178 mouse IgG1 Becton Dickinson FITC
CD45 2DI mouse IgG1 Becton Dickinson PerCP
CD45-RA ALB11 mouse 1gG1 Beckman/Coulter FITC

CD45-RO UCHLI mouse IlgG2a  Beckman/Coulter FITC
CD56 N901(NKH-1) mouse IgG1 Beckman/Coulter PE
CD57 VC1.1 mouse IgM Sigma RPE
CD69 L78 mouse IgG1 Becton Dickinson FITC

CD122 2RB mouse IgG1 Beckman/Coulter FITC
HLA-DR L243 mouse IgG2a  Becton Dickinson FITC

Table 10 below lists the distribution of the antigens listed in Table 9.
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TABLE 10
Main distribution of antigens
Antigen Main Cell Distribution
CD3 Expressed on all mature T cells associated with TCR complex (o/b, Y/3)
CD4 Expressed on T helper lymphocytes. It can be also expressed on cells of the monocyte/macrophage
lineage
CD5 Found on all mature T lymphocytes and a subset of B lymphocytes
CD8 Found on a subset of T lymphocytes called suppressor/cytotoxic T cells.
CD13 Detected on most cells of myeloid origin polymorphonuclear cells or cells of the monocyte/macrophage
lineage.

Member of metalloproteinase family

CD14 Expressed strongly on the surface of monocytes Found on most tissue macrophages Weakly expressed
on the surface of granulocytes and B lymphocytes Receptorfor lipopolysacharride-(LPS) and LPS binding
protein

CD16 Expressed mainly on NK cells, monocytes macrophages and polymorphonuclear leukocytes Low affinity

receptor for IgG

CD 16b Found on granulocytes including polymorphonuclear cells (PMN)
CD20 Present on all B lymphocytes
CD36 Expressed on platelets, monocytes or macrophages, microvascular endothelial cells, mammary

endothelial cells, during stages of erythroid cell development

CD44 Widely expressed on the surface of most cell types. Including most leukocytes and epithelial cells. Family
of core/link peptidoglycan

CD45 Present on the surface of all leukocytes
CD45RA  Isoforms of CD45
Found on naive/resting T cells
Also expressed on B lymphocytes and monocytes
CD45RO Isoforms of CD45 expressed on memory/activated T cells also expressed on monocytes
CD56 Marker for NK cells
Can also be found on a population of T lymphocytes
CD57 Found on a subset of cells with natural killer activity
CD69 Expressed on activated leukocytes including T cells, B cells, NK cells, neutrophils, eosinophils and cells
of the monocyte/macrophage lineage. Activation marker detected early after cell activation

CD122 Expressed on NK cells B, T lymphocytes or monocytes/macrophages Component of the IL-15 receptor
HLADR+  HLA class Il molecule
Found on antigen presenting cells or on other cells upon activation such as T cells.

[0039] Blood cells were washed twice with 0.15 ml of PBS washing buffer. Endometrial cell samples were incubated
with a red blood cell lysing solution, (FACS™ Lysing Solution, Becton Dickinson) for 10 minutes at room temperature in
the dark and washed with 3 ml of PBS washing buffer. Endometrial and blood cells were fixed in 1% paraformaldehyde
(diluted in PBS) at a concentration of 1 x 108 cells/ml and kept at 4°C in the dark until the immunofluorescence reactivity
was determined by flow cytometry.

Flow cytometry analysis
[0040] The immunofluorescence reactivity was carried out on a Coulter EPICS XL™ flow cytometer (Coulter Corpo-
ration, Hialeah, FL) equipped with an argon laser operating at 488 nm, 15 mW and detectors at 525, 575, 610, and 675

nm. Calibration of the flow cytometer parameters for forward scatter, side scatter and fluorescence were the same for
all the samples. Cells expressing CD45 pan leukocyte antigen were gated using the Coulter system Il software. The
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percentage of cells bearing markers for T, B lymphocytes, macrophages or NK cells and/or activation markers was
evaluated within the CD45 positive populations only. A minimum of 6000 CD45+ cells were analyzed for each sample.

Use of leukocyte markers in a diagnostic test for endometriosis

[0041] A cutoff point was established for the proportion of the endometrial or blood leukocyte subpopulations identified
as diagnostic markers. The value obtained for each marker is compared to the cutoff point (Fig. 1). A positive result was
given when the proportion of a particular leukocyte subset fulfills the condition established by the cutoff point (for example
< 40% for CD3+ cells). When these markers are used in combination, a positive result for each marker gives a score of
1, whereas a negative result gives a score of 0. A diagnosis of endometriosis is given, when the final diagnostic score
obtained from adding the results of all the markers of a particular combination is higher than a predetermined threshold
value. The levels of sensibility and/or specificity measured for the marker combination represents the number of positive
test results obtained among the patients already confirmed with endometriosis and the number of negative test results
among the subjects within the control group, respectively.

[0042] Endometrial and blood leukocyte markers can be used in combinations in logistic regression model:

P(r) = e c + Bl*(markerl) + B2 {(marker2) + ... Bn (marker n)

1+ e c + Bl*(markerl) + B2 (marker2) + ... Bn {marker n)

Where:

P(r) = probability of having endometriosis

¢ = constant established for a particular combination
B = coefficient of regression

n = total number of markers in the combination

[0043] The probability of having endometriosis (P(r)) is then compared to a threshold value that provides the best
discriminative value. A positive diagnosis of endometriosis is given when the P(r) value exceeds the threshold value
established for a particular combination of markers. Alternatively, a negative diagnosis of endometriosis is given when
the P(r) value is lower than the threshold value.

Results

[0044] Endometrial and blood leukocyte subsets defined as good potential markers for the diagnosis of endometriosis
are presented in Tables 3 and 4 respectively. Selection of these markers was done on the basis of a significative difference
in the mean proportion of leukocyte subsets between patients with endometriosis (stage I-IV) and control groups. In
addition, several endometrial and blood markers were also selected according to the area under the ROC curve, an
indication of the discriminative value of the markers. The ROC curve allowed the determination of one or more cutoff
proportion that best discriminate between patients with endometriosis (stage I-IV) and normal controls. In an attempt to
use these differences for identifying patients with endometriosis, a positive test result was given when the proportion
measured for a particular leukocyte subset fulfills the condition established by the cutoff point (for example < 40% for
CD3+ cells). The levels of specificity and sensibility were calculated for each marker used alone to diagnose endometriosis
and are presented in Table 3 (for endometrial leukocyte markers) and Table 4 (for blood leukocyte markers). Moreover,
a significant odds ratio calculated with a particular cutoff point gave an additional indication that the leukocyte markers
selected in Tables 3 and 4 are associated with an increased risk to develop endometriosis and can, thus, be used for
identifying women with high likelihood of suffering of endometriosis.

[0045] The mean proportion of some endometrial (Table 5) and blood (Table 6) leukocyte subsets was found to be
significantly modulated only in patients with stage I-Il endometriosis or with stage Ill-IV endometriosis when compared
to normal controls. Nevertheless, these markers remains good candidates for a diagnostic test for endometriosis, but
their use may be limited to a specific stage of the disease.

[0046] Several of the endometrial and blood leukocyte markers were found to be even more reliable as diagnostic
markers when they are analyzed in combination with other markers. Table 1 gives a series of 33 combinations in which
endometrial or blood leukocyte markers are used in a diagnostic test for endometriosis. For each marker, a positive test
result (as described above) gives a score of 1, whereas a negative test result gives a score of 0. The final diagnostic
value obtained from adding the scores of all the markers of a particular combination is then compared to a threshold
value, which is indicated in Table 1.
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[0047] A diagnosis of endometriosis is given, when the diagnostic value exceeds the threshold value established for
each set of combination markers- The use of leukocyte marker subsets in combination in this new method clearly
improves the levels of sensibility and/or specificity for diagnosing endometriosis. Table 1 also provides 4 examples
showing that blood leukocyte markers, when used in combination with endometrial markers, can also increase the
predictive value of the diagnostic test.

[0048] The presentinvention also demonstrates that logistic regression models can also be used to combine endome-
trial as well as blood leukocyte markers for the development of a predictive model of endometriosis (Table 2). In some
cases, these models need to be adjusted with risk factors associated with endometriosis such as the length of the
menstrual cycle, the duration of menstruation, pain during intercourse and age. In some instances, these factors were
shown to increase the predictive value of the model.

[0049] The presentinvention identifies several examples of marker combinations, which give rise to diagnostic methods
yielding improved levels of sensibility and specificity. Indeed, the different marker combinations of the present invention
may serve different clinical applications including screening, diagnosis, monitoring and prognosis of endometriosis.

Claims

1. A method for determining endometriosis in a sample of eutopic uterine endometrial tissues or a sample of blood of
a female subject, comprising:

a) measuring in said sample a quantitative level of at least two different surface antigens from blood leukocytes
and/or eutopic endometrial leukocytes, said surface antigens from blood leukocytes and/or eutopic endometrial
leukocytes being selected from the leukocyte marker combinations defined in the following Table:

Leukocyte Marker Combinations

Endometrial leukocyte markers

CD4+, CD8+CD69-, and CD13+CD45R0O-

CD4+, CD8+CD69-, CD56+CD122-, CD3+CD45RA-, and CD13+CD45R0O-,

CD4+, CD8+CD69-, CD13-CD122+, and CD13+CD45R0O-

CD4+ CD8+CD69-, and D14+CD13-CD16b-

CD3+CD16-, CD13+CD45R0-, CD3+, CD8+, and CD3+CD69+

CD3+, CD3+CD8+, CD13+CD45R0-, and CD3-CD20-

CD3+CD8+, CD13+CD45R0-, CD3+CD5+, CD3+CD122-, CD3-CD20-, and CD3+CD45R0O-
CD3+CD8+, CD13+CD45R0-, CD3+CD5+, and CD3+CD122-

CD3+CD20-CD5-, CD4+CD13-, and CD56-CD122-

CD3+CD8+, CD13+CD45R0-, CD4+CD45RA-, and CD3+CD45R0-

CD3+, CD8+CD69-, CD3-CD4-CD45R0+, ratio CD13+/CD3+, and CD13+CD45R0-
CD3+CD8+, CD13+CD45R0-, CD3-CD5-, and CD20-CD5+

CD8+, CD5+, CD3-CD20-, and CD3-HLADR-

CD3+CD8+, CD13+CD45R0-, and CD5+

CD4+, CD13-CD122+, CD8+CD69-, and CD3+CD45RA-

CD4+, CD8+CD69-, CD13-CD 122+, CD3+CD45RA-, and CD13+CD45R0O-

CD4+, CD8+CD69-, CD56-CD122-, CD3+CD45RA-, CD13+CD45R0-

CD3+, CD4+, CD3+CD8+, CD13+CD45R0-, and CD3+CD5+

CD3+, CD4+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD5+, CD3+CD5+, CD69+, and CD4-CD69+

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0-, CD3-CD20-, and CD56-CD16-

CD3+CD16-, CD3-CD4-CD45R0O+, CD3+, CD8+, CD3+CD69+, and CD13+CD45RO-
CD3+, CD3-CD45R0+, ratio CD13+/CD3+, CD3+CD8+, and CD8+CD69-
CD3+CD20-CD5-, CD4+CD13-, CD56-CD122-, and CD4+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0-, and CD3-CD20-
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(continued)

Endometrial leukocyte markers

CD13+CD45R0O-, CD4+CD45RA-, CD3+CD122-, and CD8+CD69-

CD3+CD8+, CD13+CD45R0O-, CD4+CD45RA-, CD3+CD45R0-, and CD3-CD5-
CD3+, CD3-CD5-, CD13+CD45R0O-, and CD3-CD20-

CD3+, CD3-CD5-, and CD13+CD45R0O-

CD3+CD8+, CD13+CD45R0-, and CD3+CD5+

CD3+ and CD13+CD20.

Blood Leukocyte markers

CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, and CD3-CD57-CD44-
CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-CD4-CD44+, and CD36-HLADR+
CD3-CD45RA-, CD3-CD45R0O+, and CD20-HLADR+

CD14+CD44+, CD57+, CD3-CD45RA, and CD14+

CD14+, CD57+, CD3+CD69+, CD3+HLADR+, and CD3-CD45RA-

CD14+, CD57+, CD3+HLADR- and CD3-CD45RA-

CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-

Blood (in italics) and endometrial leukocyte markers

CD57+, CD14+, CD3-CD69+, CD3+, CD4+, and CD3+CD8+HLADR-

CD3-CD69+, CD3+, CD4+, and CD3+CD8+HLADR-

CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+, CD16+, CD69+, and CD5+

CD3-CD45RA-, CD3-CD45R0O+, CD20-HLADR+, CD14+CD44+, CD8+, CD5+, CD3-CD20-, and CD3-HLADR-

the measurement of the quantitative level of the combination of endometrial leukocyte markers CD3+,
CD13+CD20 being associated with length of menstruation (> 7 days) and pelvic pain at any time other than
menstruation and intercourse ; the measurement of the quantitative level of the combination of blood leukocyte
markers CD14+, CD57+, CD3+HLADR-, CD3-CD45RA- being associated with pelvic pain at any time other
than menstruation and intercourse, and length of menstruation (>7 days); and the measurement of the quanti-
tative level of the combination of blood leukocyte markers CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-
CD45RA- being associated with pelvic pain at any time other than menstruation and intercourse, and age > 40,
b) establishing a cutoff value for the proportion of each leukocyte marker in the combination,

c) comparing the proportion obtained in step (b) for each leukocyte marker to a predetermined cutoff value
wherein a positive result gives a score of 1 whereas a negative result gives a score of 0,

d) obtaining a diagnostic value by adding the scores of all the markers of the combination and converting it in
percentage,

e) comparing the final diagnostic value to an established threshold value wherein a positive diagnosis of en-
dometriosis is given when the final diagnostic value exceeds the threshold value established for the combination
of leukocyte markers whereas a negative diagnosis of endometriosis is given when the final diagnostic value
is lower than the threshold value established for the combination of leukocyte markers.

The method of claim 1, wherein said proportion of leukocytes marker is determined by using at least one antibody
specific for said at least one specific population of leukocytes.

A method for determining endometriosis in a sample of eutopic uterine endometrial tissues or a sample of blood of
a female subject, comprising:

a) measuring in said sample a quantitative level of at least two different surface antigens from blood leukocytes
and/or eutopic endometrial leukocytes, said surface antigens from blood leukocytes and/or eutopic endometrial
leukocytes being selected from the leukocyte marker combinations defined in the following Table:

Leukocyte Marker Combinations

Endometrial leukocyte markers
CD4+, CD8+CD69-, and CD13+CD45R0O-
CD4+, CD8+CD69-, CD56+CD122-, CD3+CD45RA-, and CD13+CD45R0O-,
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(continued)

Endometrial leukocyte markers

CD4+, CD8+CD69-, CD13-CD 122+, and CD13+CD45R0O-

CD4+ CD8+CD69-, and D14+CD13-CD16b-

CD3+CD16-, CD13+CD45R0O-, CD3+, CD8+, and CD3+CD69+

CD3+, CD3+CD8+, CD13+CD45R0-, and CD3-CD20-

CD3+CD8+, CD13+CD45R0-, CD3+CD5+, CD3+CD122-, CD3-CD20-, and CD3+CD45R0O-
CD3+CD8+, CD13+CD45R0-, CD3+CD5+, and CD3+CD122-
CD3+CD20-CD5-, CD4+CD13-, and CD56-CD122-

CD3+CD8+, CD13+CD45R0O-, CD4+CD45RA-, and CD3+CD45R0O-

CD3+, CD8+CD69-, CD3-CD4-CD45R0O+, ratio CD13+/CD3+, and CD13+CD45R0O-
CD3+CD8+, CD13+CD45R0-, CD3-CD5-, and CD20-CD5+

CD8+, CD5+, CD3-CD20-, and CD3-HLADR-

CD3+CDB+, CD13+CD45RO0O-, and CD5+

CD4+, CD13-CD122+, CD8+CD69-, and CD3+CD45RA-

CD4+, CD8+CD69-, CD13-CD 122+, CD3+CD45RA-, and CD13+CD45R0O-
CD4+, CD8+CD69-, CD56-CD122-, CD3+CD45RA-, CD13+CD45R0O-

CD3+, CD4+, CD3+CD8+, CD13+CD45R0-, and CD3+CD5+

CD3+, CD4+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD5+, CD3+CD5+, CD69+, and CD4-CD69+

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, and CD13+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0O-, CD3-CD20-, and CD56-CD16-
CD3+CD16-, CD3-CD4-CD45R0O+, CD3+, CD8+, CD3+CD69+, and CD13+CD45R0O-
CD3+, CD3-CD45R0+, ratio CD13+/CD3+, CD3+CD8+, and CD8+CD69-
CD3+CD20-CD5-, CD4+CD13-, CD56-CD122-, and CD4+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0O-, and CD3-CD20-

CD13+CD45R0-, CD4+CD45RA-, CD3+CD122-, and CD8+CD69-

CD3+CD8+, CD13+CD45R0-, CD4+CD45RA-, CD3+CD45R0-, and CD3-CD5-
CD3+, CD3-CD5-, CD13+CD45R0-, and CD3-CD20-

CD3+, CD3-CD5-, and CD13+CD45R0O-

CD3+CD8+, CD13+CD45R0O-, and CD3+CD5+

CD3+ and CD13+CD20-

Blood Leukocyte markers

CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, and CD3-CD57-CD44-
CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-CD4-CD44+, and CD36-HLADR+
CD3-CD45RA-, CD3-CD45R0O+, and CD20-HLADR+

CD14+CD44+, CD57+, CD3-CD45RA, and CD14+

CD14+, CD57+, CD3+CD69+, CD3+HLADR+, and CD3-CD45RA-

CD14+, CD57+, CD3+HLADR-, CD3-CD45RA-

CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-

Blood (in italics) and endometrial leukocyte markers

CD57+, CD14+, CD3-CD69+, CD3+, CD4+, and CD3+CD8+HLADR-

CD3-CD69+, CD3+, CD4+, and CD3+CD8+HLADR-

CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+, CD16+, CD69+, and CD5+

CD3-CD45RA-, CD3-CD45R0O+, CD20-HLADR+, CD14+CD44+, CD8+, CD5+, CD3-CD20-, and CD3-HLADR-

the measurement of the quantitative level of the combination of endometrial leukocyte markers CD3+,
CD13+CD20 being associated with length of menstruation (> 7 days) and pelvic pain at any time other than
menstruation and intercourse ; the measurement of the quantitative level of the combination of blood leukocyte
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markers CD14+, CD57+, CD3+HLADR-, CD3-CD45RA-being associated with pelvic pain at any time other than
menstruation and intercourse, and length of menstruation (>7 days); and the measurement of the quantitative
level of the combination of blood leukocyte markers CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-
CD45RA- being associated with pelvic pain at any time other than menstruation and intercourse, and age > 40,
establishing a predictive model for endometriosis by including each marker of said combination in the following
logistic regression equation :

c+B1*(markerl)+B2*(marker2)+...Bn*(marker n)

c+B1*(marker1)+B2*(marker2)+.. Bn*(marker n)

PO= I+e

Where:

P (r) = probability of having endometriosis;

¢ = constant established for a particular combination;
B = coefficient of regression;

n = total number of markers in the combination,

comparing the probability of having endometriosis (P (r)) to a threshold value wherein a positive diagnosis of
endometriosis is given when the P (r) value exceeds the threshold value established for said combination of
markers whereas a negative diagnosis of endometriosis is given when the P (r) value is lower than the threshold
value established for said combination of markers.

4. The method of claim 3, wherein said quantitative level is measured by using at least one antibody directed against

said specific populations of leukocytes.

Patentanspriiche

1.

Verfahren zur Feststellung von Endometriose in einer Probe von eutopischen uterinen endometrialen Geweben
oder einer Blutprobe eines weiblichen Subjekts, umfassend:

a) Messen eines quantitativen Levels von wenigstens zwei verschiedenen Oberflachenantigenen aus Blutleu-
kozyten und/oder eutopischen endometrialen Leukozyten in der Probe, wobei die Oberflaichenantigene aus
Blutleukozyten und/oder eutopischen endometrialen Leukozyten aus den in der nachstehenden Tabelle defi-
nierten Leukozytenmarkerkombinationen ausgewahlt werden:

Leukozytenmarkerkombinationen

Endometriale leukozytenmarker

CD4+, CD8+CD69-, und CD13+CD45R0O-

CD4+, CD8+CD69-, CD56+CD122-, CD3+CD45RA-, und CD13+CD45R0O-,

CD4+, CD8+CD69-, CD13-CD122+, und CD13+CD45R0O-

CD4+ CD8+CD69-, und D14+CD13-CD16b-

CD3+CD16-, CD13+CD45R0-, CD3+, CD8+, und CD3+CD69+

CD3+, CD3+CD8+, CD13+CD45R0-, und CD3-CD20-

CD3+CD8+, CD13+CD45R0-, CD3+CD5+, CD3+CD122-, CD3-CD20-, und CD3+CD45R0O-
CD3+CD8+, CD13+CD45R0O-, CD3+CD5+, und CD3+CD122-

CD3+CD20-CD5-, CD4+CD13-, und CD56-CD122-

CD3+CD8+, CD13+CD45R0-, CD4+CD45RA-, und CD3+CD45R0O-

CD3+, CD8+CD69-, CD3-CD4-CD45R0+, Verhaltnis CD13+/CD3+, und CD13+CD45RO-
CD3+CD8+, CD13+CD45R0-, CD3-CD5-, und CD20-CD5+

CD8+, CD5+, CD3-CD20-, und CD3-HLADR-

CD3+CD8+, CD13+CD45R0-, and CD5+
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(fortgesetzt)

Endometriale leukozytenmarker

CD4+, CD13-CD122+, CD8+CD69-, und CD3+CD45RA-

CD4+, CD8+CD69-, CD13-CD122+, CD3+CD45RA-, und CD13+CD45R0O-
CD4+, CD8+CD69-, CD56-CD122-, CD3+CD45RA-, CD13+CD45R0-

CD3+, CD4+, CD3+CD8+, CD13+CD45R0-, und CD3+CD5+

CD3+, CD4+, CD3+CD8+, und CD13+CD45R0-

CD3+, CD3+CD8+, und CD13+CD45RO-

CD3+, CD5+, CD3+CD5+, CD69+, und CD4-CD69+

CD3+, CD3+CD8+, und CD13+CD45R0O-

CD3+, CD3+CD8+, und CD13+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0O-, CD3-CD20-, und CD56-CD16-
CD3+CD16-, CD3-CD4-CD45R0O+, CD3+, CD8+, CD3+CD69+, und CD13+CD45R0O-
CD3+, CD3-CD45R0O+, Verhaltnis CD13+/CD3+, CD3+CD8+, und CD8+CD69-
CD3+CD20-CD5-, CD4+CD13-, CD56-CD122-, und CD4+CD45R0-

CD3+, CD3+CD8+, CD13+CD45R0O-, und CD3-CD20-

CD13+CD45R0O-, CD4+CD45RA-, CD3+CD122-, und CD8+CD69-
CD3+CD8+, CD13+CD45R0O-, CD4+CD45RA-, CD3+CD45R0-, und CD3-CD5-
CD3+, CD3-CD5-, CD13+CD45R0-, und CD3-CD20-

CD3+, CD3-CD5-, und CD13+CD45R0O-

CD3+CD8+, CD13+CD45R0-, und CD3+CD5+

CD3+ und CD13+CD20.

Blutleukozytenmarker

CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, und CD3-CD57-CD44-
CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-CD4-CD44+, und CD36-HLADR+
CD3-CD45RA-, CD3-CD45R0O+, und CD20-HLADR+

CD14+CD44+, CD57+, CD3-CD45RA, und CD14+

CD14+, CD57+, CD3+CD69+, CD3+HLADR+, and CD3-CD45RA-

CD14+, CD57+, CD3+HLADR- und CD3-CD45RA-

CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-

Blut- (in Kursivschrift) und endometriale leukozytenmarker

CD57+, CD14+, CD3-CD69+, CD3+, CD4+, und CD3+CD8+HLADR-

CD3-CD69+, CD3+, CD4+, und CD3+CD8+HLADR-

CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+, CD16+, CD69+, und CD5+

CD3-CD45RA-, CD3-CD45R0O+, CD20-HLADR+, CD14+CD44+, CD8+, CD5+, CD3-CD20-, und CD3-HLADR-

Wobei die Messung des quantitativen Levels der Kombination der endometriale Leucozytenmarker CD3+,
CD13+CD20 mit der Lange der Menstruation (> 7 Tage) und Beckenschmerzen zu jeder beliebigen Zeit, aul3er
der Menstruation und dem Geschlechtsverkehr, assoziiert ist; die Messung des quantitativen Levels der Kom-
bination der Blutleukozytenmarker CD14+, CD57+, CD3+HLADR-, CD3-CD45RA- mit Beckenschmerzen zu
jeder beliebigen Zeit, aulter der Menstruation und dem Geschlechtsverkehr, und der Léange der Menstruation
(> 7 Tage) assoziiert ist; und die Messung des quantitativen Levels der Kombination der Blutleukozytenmarker
CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA- mit Beckenschmerzen zu jeder beliebigen Zeit,
auler der Menstruation und dem Geschlechtsverkehr, und Alter > 40 assoziiert ist,

b) Etablieren eines Grenzwertes fir den Anteil jedes Leukozytenmarkers in der Kombination,

c) Vergleichen des in Stufe (b) fur jeden Leukozytenmarker erhaltenen Anteils mit einem vorher festgelegten
Grenzwert, wobei ein positives Ergebnis eine Bewertung von 1 ergibt, wahrend ein negatives Ergebnis eine
Bewertung von 0 ergibt,

d) Erhalten eines diagnostischen Werts durch Addieren der Bewertungen aller Marker der Kombination und
Umwandeln in eine Prozentzahl,

e) Vergleichen des diagnostischen Endwertes mit einem etablierten Schwellenwert, wobei eine positive Dia-
gnose der Endometriose vorliegt, wenn der diagnostische Endwert den fiir die Kombination von Leukozyten-
markern etablierten Schwellenwert Uiberschreitet, wahrend eine negative Diagnose der Endometriose vorliegt,
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wenn der diagnostische Endwert niedriger als der fiir die Kombination von Leukozytenmarkern etablierte Schwel-
lenwert ist.

Verfahren nach Anspruch 1, wobei der Anteil an Leukozytenmarker bestimmt wird, indem wenigstens ein Antikorper,
der fiir die wenigstens eine spezifische Population von Leukozyten spezifisch ist, verwendet wird.

Verfahren zur Feststellung von Endometriose in einer Probe von eutopischen uterinen endometrialen Geweben
oder einer Blutprobe eines weiblichen Subjekts, umfassend:

a) Messen eines quantitativen Levels von wenigstens zwei verschiedenen Oberflachenantigenen aus Blutleu-
kozyten und/oder eutopischen endometrialen Leukozyten in der Probe, wobei die Oberflachenantigene aus
Blutleukozyten und/oder eutopischen endometrialen Leukozyten aus den in der nachstehenden Tabelle defi-
nierten Leukozytenmarkerkombinationen ausgewahlt werden:

Leukozytenmarkerkombinationen

Endometriale leukozytenmarker

CD4+, CD8+CD69-, und CD13+CD45R0O-

CD4+, CD8+CD69-, CD56+CD122-, CD3+CD45RA-, und CD13+CD45R0O-,
CD4+, CD8+CD69-, CD13-CD122+, und CD13+CD45R0-

CD4+ CD8+CD69-, und D14+CD13-CD16b-

CD3+CD16-, CD13+CD45R0O-, CD3+, CD8+, und CD3+CD69+

CD3+, CD3+CD8+, CD13+CD45R0O-, und CD3-CD20-

CD3+CD8+, CD13+CD45R0O-, CD3+CD5+, CD3+CD122-, CD3-CD20-, und CD3+CD45RO-
CD3+CD8+, CD13+CD45R0O-, CD3+CD5+, und CD3+CD122-
CD3+CD20-CD5-, CD4+CD13-, und CD56-CD122-

CD3+CD8+, CD13+CD45R0O-, CD4+CD45RA-, und CD3+CD45RO-

CD3+, CD8+CD69-, CD3-CD4-CD45R0+, Verhaltnis CD13+/CD3+, und CD13+CD45R0-
CD3+CD8+, CD13+CD45R0O-, CD3-CD5-, und CD20-CD5+

CD8+, CD5+, CD3-CD20-, und CD3-HLADR-

CD3+CD8+, CD13+CD45R0-, und CD5+

CD4+, CD13-CD 122+, CD8+CD69-, und CD3+CD45RA-

CD4+, CD8+CD69-, CD13-CD122+, CD3+CD45RA-, und CD13+CD45RO-
CD4+, CD8+CD69-, CD56-CD122-, CD3+CD45RA-, CD13+CD45R0O-

CD3+, CD4+, CD3+CD8+, CD13+CD45R0O-, und CD3+CD5+

CD3+, CD4+, CD3+CD8+, und CD13+CD45R0O-

CD3+, CD3+CD8+, und CD13+CD45RO0O-

CD3+, CD5+, CD3+CD5+, CD69+, und CD4-CD69+

CD3+, CD3+CD8+, und CD13+CD45RO0O-

CD3+, CD3+CD8+, und CD13+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0-, CD3-CD20-, und CD56-CD16-
CD3+CD16-, CD3-CD4-CD45R0O+, CD3+, CD8+, CD3+CD69+, und CD13+CD45RO-
CD3+, CD3-CD45R0O+, Verhaltnis CD13+/CD3+, CD3+CD8+, und CD8+CD69-
CD3+CD20-CD5-, CD4+CD13-, CD56-CD122-, und CD4+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0-, und CD3-CD20-

CD13+CD45R0-, CD4+CD45RA-, CD3+CD122-, und CD8+CD69-

CD3+CD8+, CD13+CD45R0O-, CD4+CD45RA-, CD3+CD45R0-, und CD3-CD5-
CD3+, CD3-CD5-, CD13+CD45R0-, und CD3-CD20-

CD3+, CD3-CD5-, und CD13+CD45RO-

CD3+CD8+, CD13+CD45R0O-, und CD3+CD5+

CD3+ und CD13+CD20

Blutleukozytenmarker
CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, und CD3-CD57-CD44-
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(fortgesetzt)

Blutleukozytenmarker

CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-CD4-CD44+, und CD36-HLADR+
CD3-CD45RA-, CD3-CD45R0O+, und CD20-HLADR+

CD14+CD44+, CD57+, CD3-CD45RA, und CD14+

CD14+, CD57+, CD3+CD69+, CD3+HLADR+, und CD3-CD45RA-

CD14+, CD57+, CD3+HLADR-, CD3-CD45RA-

CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-

Blut- (in Kursivschrift) und endometriale Leukozytenmarker

CD57+, CD14+, CD3-CD69+, CD3+, CD4+, und CD3+CD8+HLADR-

CD3-CD69+,CD3+, CD4+, und CD3+CD8+HLADR-

CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+, CD16+, CD69+, und CD5+

CD3-CD45RA-, CD3-CD45R0O+, CD20-HLADR+, CD14+CD44+, CD8+, CD5+, CD3-CD20-, und CD3-HLADR-

wobei die Messung des quantitativen Levels der Kombination der endometrialen Leukozytenmarker CD3+,
CD13+CD20 mit der Lange der Menstruation (> 7 Tage) und Beckenschmerzen zu jeder beliebigen Zeit, auRer der
Menstruation und dem Geschlechtsverkehr, assoziiert ist; die Messung des quantitativen Levels der Kombination
der Blutleukozytenmarker CD14+, CD57+, CD3+HLADR-, CD3-CD45RA- mit Beckenschmerzen zu jeder beliebigen
Zeit, auBer der Menstruation und dem Geschlechtsverkehr, und der Lédnge der Menstruation (> 7 Tage) assoziiert
ist; und die Messung des quantitativen Levels der Kombination der Blutleukozytenmarker CD14+, CD57+,
CD3+CD69+, CD3+HLADR-, CD3-CD45RA- mit Beckenschmerzen zu jeder beliebigen Zeit, auRer der Menstruation
und dem Geschlechtsverkehr, und Alter > 40 assoziiert ist,

Etablieren eines Vorhersagemodells fir Endometriose durch EinschlieBen jedes Markers der Kombination in die
nachstehende logistische Regressionsgleichung:

c+BI1*(Marker 1)+ B2*(Marker 2)+...Bn*(Marker n)

c+B1*(Marker 1)+ B2*(Marker 2)+...Bn*(Marker n)

P(r):1+e

worin:

P (r) = Wahrscheinlichkeit dafiir, Endometriose zu haben;
¢ = Konstante, etabliert fur eine bestimmte Kombination;
B = Regressionskoeffizient;

n = Gesamtzahl der Marker in der Kombination,

Vergleichen der Wahrscheinlichkeit dafiir, Endometriose zu haben (P (r)) mit einem Schwellenwert, wobei eine
positive Diagnose der Endometriose vorliegt, wenn der P (r)-Wert den fir die Kombination der Marker etablierten
Schwellenwert berschreitet, wahrend eine negative Diagnose der Endometriose vorliegt, wenn der P (r)-Wert
niedriger ist, als der fir die Kombination der Marker etablierte Schwellenwert.

Verfahren nach Anspruch 3, wobei der quantitative Level gemessen wird, indem wenigstens ein Antikérper, der
gegen die spezifischen Populationen von Leukozyten gerichtet ist, verwendet wird.

Revendications

Procédé permettant de déterminer 'endométriose dans un échantillon de tissus de I'endométre utérin eutopique
ou dans un échantillon de sang d’un sujet féminin, comprenant les étapes consistant a :

a) mesurer dans ledit échantillon un niveau quantitatif d’au moins deux différents antigénes de surface provenant

de leucocytes du sang et/ou de leucocytes de 'endométre eutopique, lesdits antigénes de surface provenant
des leucocytes du sang et/ou des leucocytes de 'endométre eutopique étant choisis a partir des combinaisons
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de marqueurs leucocytaires définies dans le tableau suivant :

Combinaisons de marqueurs leucocytaires

Marqueurs leucocytaires de I'’endométre

CD4+, CD8+CD69-, et CD13+CD45R0-

CD4+, CD8+CD69-, CD56+CD122-, CD3+CD45RA-, et CD13+CD45RO-,
CD4+, CD8+CD69-, CD13-CD122+, et CD13+CD45RO-

CD4+ CD8+CD69-, et D14+CD13-CD16b-

CD3+CD16-, CD13+CD45R0O-, CD3+, CD8+, et CD3+CD69+

CD3+, CD3+CD8+, CD13+CD45RO-, et CD3-CD20-

CD3+CD8+, CD13+CD45R0O-, CD3+CD5+, CD3+CD122-, CD3-CD20-, et CD3+CD45RO-
CD3+CD8+, CD13+CD45R0O-, CD3+CD5+, et CD3+CD122-
CD3+CD20-CD5-, CD4+CD13-, et CD56-CD122-

CD3+CD8+, CD13+CD45R0O-, CD4+CD45RA-, et CD3+CD45R0-

CD3+, CD8+CD69-, CD3-CD4-CD45R0+, rapport CD13+/CD3+, et CD13+CD45R0O-
CD3+CD8+, CD13+CD45R0O-, CD3-CD5-, et CD20-CD5+

CD8+, CD5+, CD3-CD20-, et CD3-HLADR-

CD3+CD8+, CD13+CD45R0-, et CD5+

CD4+, CD13-CD122+, CD8+CD69-, et CD3+CD45RA-

CD4+, CD8+CD69-, CD13-CD122+, CD3+CD45RA-, et CD13+CD45R0O-
CD4+, CD8+CD69-, CD56-CD122-, CD3+CD45RA-, CD13+CD45R0-

CD3+, CD4+, CD3+CD8+, CD13+CD45R0-, et CD3+CD5+

CD3+, CD4+, CD3+CD8+, et CD13+CD45RO-

CD3+, CD3+CD8+, et CD13+CD45RO-

CD3+, CD5+, CD3+CD5+, CD69+, et CD4-CD69+

CD3+, CD3+CD8+, et CD13+CD45RO-

CD3+, CD3+CD8+, et CD13+CD45RO-

CD3+, CD3+CD8+, CD13+CD45R0-, CD3-CD20-, et CD56-CD16-
CD3+CD16-, CD3-CD4-CD45R0O+, CD3+, CD8+, CD3+CD69+, et CD13+CD45R0O-
CD3+, CD3-CD45R0+, rapport CD13+/CD3+, CD3+CD8+, et CD8+CD69-
CD3+CD20-CD5-, CD4+CD13-, CD56-CD122-, et CD4+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45RO-, et CD3-CD20-

CD13+CD45R0-, CD4+CD45RA-, CD3+CD122-, et CD8+CD69-

CD3+CD8+, CD13+CD45R0O-, CD4+CD45RA-, CD3+CD45R0-, et CD3-CD5-
CD3+, CD3-CD5-, CD13+CD45R0-, et CD3-CD20-

CD3+, CD3-CD5-, et CD13+CD45RO-

CD3+CD8+, CD13+CD45R0O-, et CD3+CD5+

CD3+ et CD13+CD20.

Marqueurs leucocytaires sanguins

CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, et CD3-CD57-CD44-
CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-CD4-CD44+, et CD36-HLADR+
CD3-CD45RA-, CD3-CD45R0O+, et CD20-HLADR+

CD14+CD44+, CD57+, CD3-CD45RA, et CD14+

CD14+, CD57+, CD3+CD69+, CD3+HLADR+, et CD3-CD45RA-

CD14+, CD57+, CD3+HLADR- et CD3-CD45RA-

CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-

Marqueurs leucocytaires du sang (en italiques) et de ’endométre
CD57+, CD14+, CD3-CD69+, CD3+, CD4+, et CD3+CD8+HLADR-
CD3-CD69+, CD3+, CD4+, et CD3+CD8+HLADR-

CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+, CD16+, CD69+, et CD5+

CD3-CD45RA-, CD3-CD45R0O+, CD20-HLADR+, CD14+CD44+,CD8+, CD5+, CD3-CD20-, et CD3-HLADR-
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la mesure du niveau quantitatif de la combinaison de marqueurs leucocytaires de I'endométre CD3+,
CD13+CD20 étant associée a la durée de la menstruation (> 7 jours) et a une douleur pelvienne a tout moment
autre que pendant la menstruation et le rapport sexuel ; la mesure du niveau quantitatif de la combinaison de
marqueurs leucocytaires du sang CD14+, CD57+, CD3+HLADR-, CD3-CD45RA-, étant associée a une douleur
pelvienne a tout moment autre que pendant la menstruation et le rapport sexuel, et a la durée de la menstruation
(> 7 jours) ; et la mesure du niveau quantitatif de la combinaison de marqueurs leucocytaires du sang CD14+,
CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-, étant associée a une douleur pelvienne a tout moment
autre que pendant la menstruation et le rapport sexuel, et a un age > 40 ans,

b) établir une valeur limite pour la proportion de chaque marqueur leucocytaire dans la combinaison,

¢) comparer la proportion obtenue a I'étape (b) pour chaque marqueur leucocytaire a une valeur limite prédé-
terminée, dans lequel un résultat positif donne une note de 1 tandis qu’un résultat négatif donne une note de 0,
d) obtenir une valeur diagnostique par addition des notes de tous les marqueurs de la combinaison et conversion
de celle-ci en pourcentage,

e) comparer la valeur diagnostique finale a une valeur seuil établie, dans lequel un diagnostic positif d’endo-
métriose est établi lorsque la valeur diagnostique finale dépasse la valeur seuil établie pour la combinaison de
marqueurs leucocytaires tandis qu’un diagnostic négatif d’endométriose est établi lorsque la valeur diagnostique
finale est inférieure a la valeur seuil établie pour la combinaison de marqueurs leucocytaires.

Procédé selon la revendication 1, dans lequel ladite proportion de marqueurs leucocytaires est déterminée en
utilisant au moins un anticorps spécifique de ladite au moins une population spécifique de leucocytes.

Procédé permettant de déterminer 'endométriose dans un échantillon de tissus de 'endométre utérin eutopique
ou dans un échantillon de sang d’un sujet féminin, comprenant les étapes consistant a :

a) mesurer dans ledit échantillon un niveau quantitatif d’au moins deux différents antigénes de surface provenant
de leucocytes du sang et/ou de leucocytes de 'endométre eutopique, lesdits antigénes de surface provenant
des leucocytes du sang et/ou des leucocytes de 'endométre eutopique étant choisis a partir des combinaisons
de marqueurs leucocytaires définies dans le tableau suivant :

Combinaisons de marqueurs leucocytaires

Marqueurs leucocytaires de I’endométre

CD4+, CD8+CD69-, et CD13+CD45R0O-

CD4+, CD8+CD69-, CD56+CD122-, CD3+CD45RA-, et CD13+CD45R0-,
CD4+, CD8+CD69-, CD13-CD122+, et CD13+CD45R0-

CD4+ CD8+CD69-, et D14+CD13-CD16b-

CD3+CD16-, CD13+CD45R0-, CD3+, CD8+, et CD3+CD69+

CD3+, CD3+CD8+, CD13+CD45R0-, et CD3-CD20-

CD3+CD8+, CD13+CD45R0-, CD3+CD5+, CD3+CD122-, CD3-CD20-, et CD3+CD45R0O-
CD3+CD8+, CD13+CD45R0-, CD3+CD5+, et CD3+CD122-
CD3+CD20-CD5-, CD4+CD13-, et CD56-CD122-

CD3+CD8+, CD13+CD45R0-, CD4+CD45RA-, et CD3+CD45R0O-

CD3+, CD8+CD69-, CD3-CD4-CD45R0O+, rapport CD13+/CD3+, et CD13+CD45R0-
CD3+CD8+, CD13+CD45R0-, CD3-CD5-, et CD20-CD5+

CD8+, CD5+, CD3-CD20-, et CD3-HLADR-

CD3+CD8+, CD13+CD45R0-, et CD5+

CD4+, CD13-CD122+, CD8+CD69-, et CD3+CD45RA-

CD4+, CD8+CD69-, CD13-CD 122+, CD3+CD45RA-, et CD13+CD45R0O-
CD4+, CD8+CD69-, CD56-CD122-, CD3+CD45RA-, CD13+CD45R0O-
CD3+, CD4+, CD3+CD8+, CD13+CD45R0O-, et CD3+CD5+

CD3+, CD4+, CD3+CD8+, et CD13+CD45R0O-

CD3+, CD3+CD8+, et CD13+CD45R0-

CD3+, CD5+, CD3+CD5+, CD69+, et CD4-CD69+

CD3+, CD3+CD8+, et CD13+CD45RO-

CD3+, CD3+CD8+, et CD13+CD45R0O-
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(suite)

Marqueurs leucocytaires de I'’endométre

CD3+, CD3+CD8+, CD13+CD45R0O-, CD3-CD20-, et CD56-CD16-
CD3+CD16-, CD3-CD4-CD45R0O+, CD3+, CD8+, CD3+CD69+, et CD13+CD45R0O-
CD3+, CD3-CD45R0O+, rapport CD13+/CD3+, CD3+CD8+, et CD8+CD69-
CD3+CD20-CD5-, CD4+CD13-, CD56-CD122-, et CD4+CD45R0O-

CD3+, CD3+CD8+, CD13+CD45R0-, et CD3-CD20-

CD13+CD45R0-, CD4+CD45RA-, CD3+CD122-, et CD8+CD69-

CD3+CD8+, CD13+CD45R0-, CD4+CD45RA-, CD3+CD45R0-, et CD3-CD5-
CD3+, CD3-CD5-, CD13+CD45R0O-, et CD3-CD20-

CD3+, CD3-CD5-, et CD13+CD45R0O-

CD3+CD8+, CD13+CD45RO0-, et CD3+CD5+

CD3+ et CD13+CD20

Marqueurs leucocytaires sanguins

CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, et CD3-CD57-CD44-
CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-CD4-CD44+, et CD36-HLADR+
CD3-CD45RA-, CD3-CD45R0O+, et CD20-HLADR+

CD14+CD44+, CD57+, CD3-CD45RA, et CD14+

CD14+, CD57+, CD3+CD69+, CD3+HLADR+, et CD3-CD45RA-

CD14+, CD57+, CD3+HLADR-, CD3-CD45RA-

CD14+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-

Marqueurs leucocytaires du sang (en italiques) et de ’endomeétre

CD57+, CD14+, CD3-CD69+, CD3+, CD4+, et CD3+CD8+HLADR-

CD3-CD69+, CD3+, CD4+, et CD3+CD8+HLADR-

CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+, CD16+, CD69+, et CD5+

CD3-CD45RA-, CD3-CD45R0+, CD20-HLADR+, CD14+CD44+,CD8+, CD5+,CD3-CD20-, et CD3-HLADR-

ou:

la mesure du niveau quantitatif de la combinaison de marqueurs leucocytaires de I'endométre CD3+,
CD13+CD20 étant associée a la durée de la menstruation (> 7 jours) et a une douleur pelvienne a tout moment
autre que pendant la menstruation et le rapport sexuel ; la mesure du niveau quantitatif de la combinaison de
marqueurs leucocytaires du sang CD14+, CD57+, CD3+HLADR-, CD3-CD45RA-, étant associée a une douleur
pelvienne a tout moment autre que pendant la menstruation et le rapport sexuel, et a la durée de la menstruation
(> 7 jours); et la mesure du niveau quantitatif de la combinaison de marqueurs leucocytaires du sang CD14+,
CD57+, CD3+CD69+, CD3+HLADR-, CD3-CD45RA-, étant associée a une douleur pelvienne a tout moment
autre que pendant la menstruation et le rapport sexuel, et a un dge> 40 ans,

établir un modéle de prévision pour 'endométriose en incluant chaque marqueur de ladite combinaison dans
I'équation de régression logistique suivante :

c+BI1*(marqueur 1)+B2*(marqueur 2)+...Bn*(marqueur n)

C
+¢€

c+B1*(marqueur 1)+B2*(marqueur 2)+...Bn*(marqueur n)

P(r)=1

P (r)= la probabilité d’avoir 'endométriose ;

¢ = la constante établie pour une combinaison particuliére ;
B = le coefficient de régression;

n = le nombre total de marqueurs dans la combinaison,

comparer la probabilité d’avoir 'endométriose (P(r)) a une valeur seuil, dans lequel un diagnostic positif d’endomé-
triose est établi lorsque la valeur P(r) dépasse la valeur seuil établie pour ladite combinaison de marqueurs, tandis
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gu’un diagnostic négatif d’endométriose est établi lorsque la valeur P(r) est inférieure a la valeur seuil établie pour
ladite combinaison de marqueurs.

Procédé selon la revendication 3, dans lequel ledit niveau quantitatif est mesuré en utilisant au moins un anticorps
dirigé contre lesdites populations spécifiques de leucocytes.

50



EP 1 147 421 B1

PREDICTIVE ALGORITHM FOR THE DIAGNOSIS OF ENDOMETRIOSIS

Example

Endometrial combination # 18 (see table 4)

CD8+ CDI13+ CD3+ CDl6+ CD69+ CDs+
Proportion of

leucocyte subset ' 18% 27% 45% 17% 25% 36%
Compare to cutoff point 2 <20% >22% <40% >23% <30%  <40%
T A
Negative Positive
score of 0 score of 1 1 1 0 0 1 1
Add up the scores and
convert in percentage 4/6 x 100 = 66.7%

(diagnostic value)

} |

Compare to a threshold value >45%
Lower Higher Higher
l Diagnosis l . i
Normal Endometriosis ' ENDOMETRIOSIS

! Proportion of cells expressing a specific marker, or a given subset defined by markers within the
leucocyte population (CD45+) in the peripheral blood or the stromal fraction of the endometrium.

2 A positive test result is given when the proportion of a leucocyte subset fulfills the condition established
by the cutoff point.

Fig. 1
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