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(57) Abstract

The invention relates to a method and
a kit for the diagnosis of endometriosis using
blood and endometrial leukocyte markers or a
combination thereof. The marker is a surface
antigen from endometrial or blood leukocytes.

PREDICTIVE ALGORITHM FOR THE DIAGNOSIS OF ENDOMETRIOSIS

Example
Endometrial combination # 18 (see table 4)

CD8+ CD13+ CD3+ CDi6+ CD69+ CD5+

Proportion of )
leucocyto subset ' 18% 2%  45% 17% 25%  36%

! Pl b

Compare to cutoff point * <20% >22%  <40% >23%  <I0%  <40%

Negative

I

Positive

score of 0 seore of | 1 1 0 1 0 1 1

Add up the scores and

convert in percentage 4/6 x 100 = 66.7%

(disgnostic value)
Compate to a threshold value >415%
Lower Higher Higher
& Diagnosis l

Normal Endometriosis ENDOMETRIOSIS

! Proportion of cells expressiug a specific matker, or a given subsct defined by markers within the
leucocyte population (CD45+) in the peripheral blood or the atromal 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.
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METHOD AND DIAGNOSTIC KIT FOR
DIAGNOSIS OF ENDOMETRIOSIS

BACKGRQUND OF THE INVENTION

(a) Field of the Invention

The invention relates to a method and a kit for
the diagnosis of endometriosis using Dblood and
endometrial leukocyte markers.

(b) Description of Prior Art

Endometriosis 1is 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 1is a major threat to physical,
psychological and social integrity of the patients.

Endometriosis is characterized by the
implantation and growth of endometrial cells (which
normally constitute the 1lining of the uterus) in
extra-uterine sites such as the peritoneal cavity.
Although the etiology and pathogenegis 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 development 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
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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 1s supported by the observation of several

immunological abnormalities in patients with
endometriosis.

At present, direct visualization of the
endometriotic lesions under surgical procedures

(laparascopy or laparotomy) 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 1lesions with a
variety of appearances. The type of 1lesions, their
size and their localization will determine the stage
of the disease (stage I minimal, stage II mild, stage
ITT moderate, stage IV 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 wvisualization.

Indeed, several studies have reported microscopic
endometriotic lesions that were not detected
laparoscopically. 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



WO 00/43789 - PCT/CA00/00060

10

15

20

25

30

35

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.

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.

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.

High concentrations of antibodies to
endometrial antigens were found in the serum of
patients with endometriosis, 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
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antigens recognized by these antibodies are still
poorly characterized or yet totally unknown.

In U.S. patent No. 5,478,725, low levels of
avf3 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 I and II) only and, thus, is not
useful to detect advanced stages of the disease.
Moreover, this method yielded a specificity of 91% but
a very low sensitivity (38%).

Taking into account that a number immunological
abnormalities have been reported in patients with
endometriosis, 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., et al., 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
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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.
Several studies 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 CDé68+ cells were upregulated in the
endometrium of patients with endometriosis compared
with infertile controls. In contrast, several other
studies wusing 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
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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.

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

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.

In accordance with the present invention there
is provided a specific blood and/or endometrial
leukocyte marker for endometriosis selected from the
group consisting of CD3+, CD4+, CD5+, CDS8+, CD13+,
CD14+, CD20+, CD36+, CD44+, CD56+, CD57+, CD695+,
CD122+, HLADR+, CD16+, CD45RA+, CD45RO+, CD56-CD122+,
CD3+CD4-CD69+, CD3-CD8+HLADR-, CD3+CD4 +, CD3+CD4 -,
CD3-CD4 -, CD3+CD5+; CD3-CD5+, CD3-CD5-, CD3+CD8+,
CD3+CD8-, CD3-CD8-, CD3+CD16+, CD3-CD16+, CD3+CD16-,
CD3+CD20-, CD3-CD20-, CD3+CD44-, CD3-CD44+, CD3-CD44 -,

CD3+CD45RA-, CD3-~CD45RA -, CD3+CD45RA+, CD3+CD45R0O+,
CD3-CD45RO+, CD3+CD45RO0O-, CD3+CD56-, CD3-CD56-,
CD3+CD57-, CD3-CD57+, CD3-CD57-, CD3+CD69-, CD3+CD69+,
CD3-CDé69+, CD3+CD122-, CD3+HLADR+, CD3+HLADR-, CD3-
HLADR+, CD3-HLADR-, CD4+CD13+, CD4+CD13-, CD4-CD13+,
CD4+CD14 -, CD4-CD14-, CD4-CD1l6-, CD4-CD36+,

CD4+CD45RA-, CD4-CD45RA-, CD4+CD45R0O+, CD4+CD45R0O-,
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CD4-CD45RO+, CD4+CD69-, CD4-CD65+, CD4-CD69~,
CD4+HLADR-, CD4 -HLADR+, CD8-CD44+, CD8-CD44-,
CDh8+CD695~-, CD8+HLADR-, CD8-HLADR-, CD13+CD1l6-, CD13-
CD16+, CD13+CD44+, CD13-CD44-, CD13+CD45RO-, CD13-
CD45R0O+, CD13-CD69+, CD13-CD122+, CD13-CDh122-,
CD13+HLADR+, CD13-HLADR+, CD14+CD13+, CD14+CD13-,
CD14+CD16-, CD14+CD44+, CD14-CD44-, CD14+CD45RO+,
CD14-CD69-, CD14+CDh1l22-, CD14+HLADR+, CD14 -HLADR+,
CD20-CD5+, CD20-CD5-, CD20+CD44-, CD20-CD44+, CD20-
CD44-, CD20-CD69+, CD20-CD69-, CD20+HLADR+, CD20-

HLADR+, CD20-HLADR-, CD36-HLADR+, CD56-CD16+, CD56-
CD16-, CD56-CD44-, CD56+CD69-, CD56-CD69+, CD56-CD69-,

CD56+CD122+, CD56+CD122-, CD56-CD122-, CD56+HLADR+,
CD57-CD44+, CD57-CD44 -, CD3-CD4-CD44+, CD3 -
CD4+CD45RA-, CD3-CD4-CD45RA+, CD3-CD4-CD45RA-, CD3-
CD4 -CD45R0O+, CD3-CD8-CD44+, CD3+CD8+CD69-,
CD3+CD8+HLADR-, CD3+CD8-HLADR+, CD3+CD8-HLADR-, CD3-
CD8-HLADR-, CD3+CD20-CD5+, CD3+CD20-CD5-, CD3-CD20-
CD5-, CD3+CD56+CD16+, CD3+CD56-CD16+, CD3+CD56-CD16-,
CD3-CD56+CD16+, CD3-CD56+CD16~, CD3+CD56-CD44+,
CD3+CD56-CD44-, CD3+CD56-CD122+, CD3+CD56-CD122-, CD3-
CD56+CD122+, CD3-CD56-CD122-, CD3-CD56-HLADR-, CD3-

CD57+CD44-, CD3-CD57-CD44+, CD3-CD57-CD44-, CD3+CD57-
HLADR+, CD4-CD13+CD16+, CD4-CD13-CD16+, CD4-CD13-CD16-
, CD14+CD13+CD1l6b+, CD14+CD13+CD16b-, CD14+CD13-CD16b-
, CD14—CD13—HLADR+,>CDl4—CDl3—HLADR—, CD14+CD20+CD44 +,
CD14+CD20+CD44 -, CD14+CD20-CD44 +, CD14+CD20-CD44 -,
CD14-CD20+CD44-, ratio CD3/CD45RO, Ratio CD13/CD3,
Ratio CD13/CD8, Ratio CD14/CD3, and Ratio CD14/CDS8.
Also in accordance with the present invention,
there is provided a diagnostic method for the
detection of endometriosis in a patient sample. The
method comprises the step of detecting at least one

specific marker as described above, whereby detection
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endometriosis.

Further in accordance with the present
invention, there is provided a diagnostic method for
the detection of endometriosis in a patient sample.
The method comprises the step of detecting at least
two different surface antigens from blood or
endometrial leukocytes, whereby detection of at least
two different surface antigens is indicative of
endometriosis.

In accordance with a further embodiment of the
invention, there is provided a diagnostic method for
the detection of endometriosis in a patient sample.
The method comprises the step of detecting a specific
marker combination for endometriosis as defined above,
whereby detection of this combination is indicative of
endometriosis.

Further in accordance with the present
invention, there is provided a diagnostic kit for the
detection of endometriosis. The kit comprises an
antibody specific for the specific maker as described
above. Preferably, the kit comprises at 1least two
different antibodies, each specific for different
surface antigens as defined in the specific marker
combination defined above. Most preferably, the
specific marker combination of the diagnostic kit is
selected from the combination described below in
Tables 1 and 2.

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.
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BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 illustrates a predictive algorithm for

the diagnosis of endometriosis.

DETAILED DESCRIPTION OF THE INVENTION

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 1in patients with endometriosis and normal
controls.

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.

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.

Further in 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 endometriosis (Tables 1 and 2).
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TABLE 1
Levels of sensibility and specificity provided by
several examples of endometrial and/or blood marker
combinations used as a diagnostic method for
5 ‘ endometriosis

Marker combination Threshold Specificity Sensibility
value'

Endometrial leukocyte markers

1.

CD4+ (<17%)? >67% 90% 67%
CD8+CD69- (<21%)

CD13+CD45R0O- (<17.5%)

2.

CD4+ (<15.5%) >60% 89% 65%
CD8+CD69- (<21%)

CD56+CD122- (>19%)

CD3+CD45RA- (<35%)

CD13+CD45RO0- (<17.5%)

3.

CD4+ (<17%) >67% 88% 65%
CD8+CD69- (<21%)

CD13-CD122+ (>28%)

CD13+CD45RO0O- (<17.5%)

4.
CD4+ (<17%) >67% 89% 63%
CD8+CD69- (<21%)

CD14+CD13-CD16b- (>14.5%)

5.

CD3+CD16- (<40%) >55% 84% 62%
CD13+CD45RO0- (<13.5%)

CD3+ (<40%)

CD8+ (<20%)

CD3+CD69+ (<15%)

6.

CD3+ (<40%) >65% 84% 63%
CD3+CD8+ (<16%)

CD13+CD45R0O- (<17.5%)

CD3-CD20- (>56%)

7.
CD3+CD8+ (<16%) >65% 81% 65%
CD13+CD45RO- (<17.5%)

CD3+CD5+ (<37%)

CD3+CD122- (<42.5%)

CD3-CD20- (>56%)

CD3+CD45RO- (<30%)
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Marker combination Thresh<1)ld Specificity Sensibility
value

8.
CD3+CD8+ (<16%) >60% 82% 64%
CD13+CD45RO- (<17.5%)

CD3+CD5+ (<37%)

CD3+CD122- (<42.5%)

9.
CD3+CD20-CD5- (>7.7%) >60% 81% 66%
CD4+CD13- (<20.5%)
CD56-CD122- (<47%)

10.
CD3+CD8+ (<16%) >60% 80% 65%
CD13+CD45RO- (<17.5%)

CD4+CD45RA- (<16%)

CD3+CD45RO- (<30%)

1.
CD3+ (<40%) >35% 79% 67%
CD8+CD69- (<18%)

CD3-CD4-CD45R0+ (>56%)

Ratio CD13+/CD3+ (>0.675%)

CD13+CD45RO- (<21%)

12.
CD3+CD8+ (<16%) >70% 81% 61%
CD13+CD45RO- (<17.5%)

CD3-CD5- (>54%)

CD20-CD5+ (<44%)

13.
CD8+ (<20%)? >51% 81% 60%
CD5+ (<37%)

CD3-CD20- (>58%)

CD3-HLADR- (>54.5%)

14,
CD3+CD8+ (<16%) >60% 81% 60%
CD13+CD45RO- (<17.5%)

CD5+ (<40%)

15.
CD4+ (<17%) >50% 76% 71%
CD13-CD122+ (>28%)

CD8+CD69- (<19.5%)

CD3+CD45RA- (<37%)
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Marker combination Threshold Specificity Sensibility
value'

16.
CD4+ (<15.5%) >35% 71% 78%
CD8+CD69- (<21%)

CD13-CD122+ (>28%)

CD3+CD45RA-(<35%)

CD13+CD45RO0- (<17.5%)

17.
CD4+ (<15.5%) >40% 70% 78%
CD8+CD69- (<21%)

CD56-CD122- (<47%)

CD3+CD45RA- (<35%)

CD13+CD45RO- (<17.5%)

18.

CD3+(<40%) >35% 2% 76%
CD4+ (<17%)

CD3+CD8+ (<16%)

CD13+CD45RO0- (<21%)

CD3+CD5+ (<37%)

19.

CD3+(<40%) >40% 74% 74%
CD4+ (<17%)

CD3+CD8+ (<16%)

CD13+CD45R0- (<21%)

20.

CD3+(<40%) >40% 75% 73%
CD3+CD8+ (<16%)

CD13+CD45R0- (<21%)

21,

CD3+ (<40%) >25% 71% 69%
CD5+ (<40%)

CD3+CD5+ (<37%)

CD69+ (<33%)

CD4-CD69+ (<35%)

22.
CD3+ (<40%) >30% 68% 83%
CD3+CD8+ (<13.5%)

CD13+CD45RO0- (<17.5%)

23.

CD3+ (<40%) >30% 61% 86%
CD3+CD8+ (<16%)

CD13+CD45RO- (<17.5%)
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Marker combination Threshold Specificity Sensibility
value'

24,
CD3+ (<40%) >22% 62% 80%
CD3+CD8+ (<16%)

CD13+CD45RO- (<17.5%)

CD3-CD20- (>58%)

CD56-CD16- (<46%)

25.

CD3+CD16- (<47.5%) >45% 66% 79%
CD3-CD4-CD45RO+ (>31.5%)

CD3+ (<40%)

CD8+ (<20%)

CD3+CD69+ (<15%)

CD13+CD45RO0O- (<17.5%)

26.
CD3+ (<40%) >40% 66% 75%
CD3-CD45RO+ (>15%)

Ratio CD13+/CD3+ (>0.675%)

CD3+CD8+ (<16%)

CD8+CD69- (<21%)

27.

CD3+CD20-CD5- (>7.7%) >45% 61% 80%
CD4+CD13- (<20.5%)

CD56-CD122- (<47%)

CD4+CD45R0O- (<16%)

28.
CD3+ (<40%) >20% 61% 86%
CD3+CD8+ (<16%)

CD13+CD45R0- (<17.5%)

CD3-CD20- (>58%)

29.
CD13+CD45RO- (<17.5%) >70% 90% 54%
CD4+CD45RA- (<16%)

CD3+CD122- (42.5%)

CD8+CD69- (<21%)

30.

CD3+CD8+ (<16%) >70% 84% 60%
CD13+CD45RO- (<17.5%)

CD4+CD45RA- (<16%)

CD3+CD45R0- (<30%)

CD3-CD5- (>54%)
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Marker combination Threshold Specificity Sensibility
value'

Blood leukocyte markers

31.

CD3-CD5+ (>14.5%) >55% 66% 60%
CD3-CD45RA- (>14.5%)

CD3-CD44+ (>13%)

CD13+ (>17.5%)

CD3-CD57-CD44- (<41.3%)

32.
CD3-CD45RA- (>17%) >22% 61% 64%
CD20-CD44+ (>17%)

CD20-HLADR+ (>20%)

CD3-CD4-CD44+ (>40.5%)

CD36-HLADR+ (<5.6%)

33.

CD3-CD45RA- (>14.5%) >40% 62% 64%
CD3-CD45RO+ (>19%)

CD20-HLADR+ (>14.5%)

Blood (in italics) and endometrial
leukocyte markers

34,

CD57+ (>10%) >50% 76% 72%
CD14+ (>10%)

CD3-CD69+ (>17.5%)

CD3+ (<40%)

CD4+ (<15.5%)

CD3+CD8+HLADR- (<35%)

35.

CD3-CD69+ (>17.5%) >33% 70% 79%
CD3+ (<40%)

CD4+ (<15.5%)

CD3+CD8+HLADR- (<35%)
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Marker combination Threshold Specificity Sensibility
value'

36.

CD4-CD36+ (>14.4%) >43% 70% 74%
CD3-CD69+ (>17.5%)

CD8+ (<20%)

CD13+ (>29%)

CD3+ (<40%)

CD16+ (>27%)

CDB9+(<33%)

CD5+ (<40%)

37.

CD3-CD45RA- (>14.5%) >50% 73% 71%
CD3-CD45R0O+ (>19%)

CD20-HLADR+ (>14.5%)

CD14+CD44+ (>15%)

CD8+ (<20%)

CD5+ (<37%)

CD3-CD20- (>58%)

CD3-HLADR- (>54.5%)

' Value above which a diagnosis of endometriosis is

given.
2 Ccutoff point established for each individual marker.

5 TABLE 2
Examples of logistic regression models provided by
endometrial or blood leukocyte markers for the
identification of patients with endometriosis

Marker combination B value Threshold Specificity Sensibility Number of
value' sample
tested

Endometrial leukocyte
markers

Combination no. 1

" CD3+ (<40%)? -7.9747 >55 83% 79% 41
2. CD3-CD5- (>60%) 7.2921
3. CD13+CD45RO- -0.1410
(<17.5%) -1.6259
4. CD3-CD20- (>58%) 9.5142

lr;teraction of 1to4
Constant = 2.0516
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Marker combination B value Threshold Specificity Sensibility Number of
value' sample
tested
Combination no. 2
1. CD3+ (<40%) -6.7753 >55 74% 73% 67
2. CD3-CD5- (>60%) 5.8240
3. CD13+CD45R0O- -1.9298
(<17.5%) -0.0262
Interaction 1 to 4 2.8385
Constant = 2.7910
Combination no. 3
1. CD3+CD8+ (<16%) -0.1308 >.50 84% 72% 51
2. CD13+CD45R0- -2.6688
(<17.5%) -1.1778
3. CD3+CD5+ (<37%)
Constant = 3.1417
Combination no. 4
1. CD3+ (<40%) -1.6965 >.50 78% 75% 81
Length of menstruation -1.8160
(>7days) -1.9656
3. CD13+CD20- (<21%) 10.3064
4. Pelvic pain®
Constant = 3.1984
Blood leukocyte markers
Combination no. 1
1. CD14+CD44+ (>15%) 0.9298 >0.55 80% 70% 140
2. CD57+ (>10%) 0.7423
3. CD3-CD45RA- (>12%) -0.8147
4. CD14+ (>10%) 0.8629
Combination no. 2
1. CD14+ (>10%) 10.5891 >.50 65% 71% 125
2. CD57+ (>10%) 0.7326
3. CD3+CD69+ (>17.5%) 0.6899
4. CD3+HLADR+ (<4%) 1.2004
5. CD3-CD45RA- (>12%) -0.1137
C

on

stant = -1.2062
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Marker combination B value Threshold Specificity Sensibility Number of
value' sample
tested

Combination no.3
1. CD14+ (>10%) 1.1994 >.55 76% 75% 142
2. CD57+ (>10%) 0.8080
3. CD3+HLADR- (<4%) 1.3593
4. CD3-CD45RA- (>12%) -0.63
5. Pelvic pain 2.1506
6. Length of menstruation .7489

(>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- (<4%) -0.8805
5. CD3-CD45RA- (>12%) 2.1574
6. Pelvic pain 1.5164
7. Age (>40)
Constant = -1.7686

' Value above which a diagnosis of endometriosis is

given.

? Cutoff point established for each individual marker.
presence of pain at any time other than menstruation
and intercourse

3

The predictive models for endometriosis were

established according to the following equation:

P (r> - e ¢ + Bl*(markerl) + B2* (marker2) + ... Bn* (marker n)

1+ e €7 Bl* (markerl) + B2* (marker2) + ... Bn* (marker n)
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.

In the present invention, a series of
endometrial and peripheral blood leukocyte

subpopulations for which proportions were modulated in
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patients with endometriosis (stage I-IV;I-II or III-
IV) compared with those of normal controls, have been
identified. The novelty of the present invention is to
use these leukocyte subpopulations, either alone or in
combination, as markers for the diagnosis of
endometriosis. Moreover, risk factors for
endometriosis identified amongst personal information
and menstrual characteristics were shown to be of
significant value when used in combination with blood
or endometrial leukocyte subsets in a predictive test
for endometriosis.

Two methods were used for the combination of
markers.
Method 1

A cutoff point is established for the
proportion of each leukocyte markers in order to
obtain the best discrimination between patients with
endometriosis and controls. The proportion obtained
for each marker is compared 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 1is 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 endometriosis is given when the final
diagnostic value is lower than the threshold wvalue

(see Fig. 1).
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Method 2
A predictive model for endometriosis is
established by including each marker of a particular

combination 1in the following 1logistic regression

equation:
P(I‘) - e ¢ + Bl* (markerl) + B2* (marker2) + ... Bn* (marker n)
1+ e ¢ + Bl*(markerl) + B2* (marker2) + ... Bn* (marker n)
Where:
P(r) = probability of having endometriosis;
C = constant established for a particular combination;
P
B = coefficient of regression; and
n = total number of markers in the combination.

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.

In the present invention, there is reported a
series of 102 endometrial CD45+ leukocyte populations
and 93 blood mononuclear CD45+ leukocyte populations
which were shown by flow cytometric analysis to be
modulated in patients with endometriosis compared with
normal controls and, thus are candidate markers for
the diagnosis of endometriosis (Tables 3, 4, 5, and
6). An 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.



PCT/CA00/00060

20

WO 00/43789

(€681 'y 59 08 SYS< 0000 £69°0 08 £9 FOIX6'L SEIF96S 0CIFv oy “dAVIH-€dD
(s8-8°1) (184 £9 L se> S000°0 189°0 08 IS vO01X8T €TIF90E €01F18¢ “dAVIH+£AD
(1) 6'C 9L ¥9 STr> ¢i00 699°0 (39 6¢ 1100 ¥TLFPYE 00l Fv' 1P “Ad+EdD
@s-1n e 139 LY Si> 0100 90 9L 144 £00°0 08FSSI  96FV0C +69d0+£dD
(s8-6'1) (U4 €9 0L §ES< 1 01X6'1 8890 ¥8 123 FOIXE'T 0L FT8S 0TIFI6h -8dD-€dD
1) (A4 s 89 $ee> 609°0 ¥8 ¥s - 7200 I'LFIET  §LFI9T -8dD+£dD
(611-€0) € Vs 18 sel>

(81197 9°¢ 0L 0L 91> S-0IX¢ge PIL0 ¥8 123 GOLXITL LLFLEL SLF68I +8dD+EdD
Lir-zo I's 0s €8 19< $-01%6'9 8690 88 199 cOIXIY 9CTIF809 CTPIFIIS “PdD-£dO
(9°6-07) 1A% (43 08 o> L1000°0 L89°0 88 39 yOIXTlL T'6F9¢€T  96F66C -PAD+EAD
(ss-¢1) Lt LS L9 Si> 000 1¥9°0 88 39 ¥00°0 LSFyvl  SSFTLI +HdAD+£dD
(To1-¢0) 8y 9 vL 0> 610000 8890 L8 123 yOIXV' L 98F681  S8FEHT +84D
(88-,1) 6'€ 8s €L or>

Le681) oy €S 08 LE> 20000 0L°0 VL 9% p-OIX9'L  €TIFEIE IIIFISH +SdD
(0'9-v'1) 6'C [4% <L SSl>

T9-sD 0t £9 £9 L1> 800°0 €9°0 88 99 8000 GSFLSL 9SF¢8l +dD
6v1-67) $'9 sS 8 0>  §-0IXE€ €0L°0 88 86  OIXLEE 9TIFLBE CTUFLLY +£dD

onel yutod 2M D0 Al-1 33815
vQUv SPPO Aapisues  fpyneds o ed Japun gaie  epuyg [oajuo) Nk opuy sjoajuo) spsqng 3)£30nag
Paysa) sapdures s)asqns
Jo _quny 33420303 Jo ("p's  o4,) uontodosd urapy

STSOTajsuwopu® Y3iTtm sjuatjed o
UOTIBOTITIUSPT OSY3 I0F saoyieuw aaT3orpeoad poob se pesodoxd suotjerndod 934oo)neT TeTajzswopuy
¢ dTdY.L




PCT/CA00/00060

21

WO 00/43789

(T9-01) ST 6S 9 8T< $09°0 8¢ 4 100 L8IFY9EE 8G6FOLL +2T1AD-E1AD
(€8-L1) 8¢ LL 49 $19< 6000°0 SL90 6L (34 yOIXCT  S6F189 S6F919 -4avIH-8ad
(T681) Ity vs LL 8i> 10070 €L9°0 6L 6t 1000 S8FI'81 LLFECSEL “UAVIH+8AD
o191 (44 89 $9 12>
(6c1-6'1) I's 6S 9L S'61>
(9L1-6'1) 6 €S €8 81> #0070 L89°0 6$ 0f LOO0  €8F681 GLFOVC ~69UD+8dD
L9-91) €€ 99 79 91> 6000 €90 s 29 0100  LSFTPL €SFLII “VUSHad+rad
(1ro1-91) 'y €S 8L P> 100 8490 4 LE TI00 I'SFSEl 8V FH9I -69U0+rdD
(9°6-6°1) €Y 99 99 Ps<
(T11-6'1) 9f Is 8 09< 750000 0690 YL St 1000  6CIF065 0TIF90S -SdD-£dD
(co1-1'0) LY 19 LL LE> 9£000°0 $69°0 vL S vOIXI'T €TUFEEE VIIFOIP +SUAD+EAD
(6612 9f S¢S 8L o> £5000°0 ¥L9°0 €8 96 -OIXTE 8TIFS8E TTIFSOP -9SAD+EAD
(9's-z'1) 9T 08 ov SLy>
(6'3-07) Y 8¢ SL o>
(6607 Sy 6v 08 8¢> £000°0 089°0 €8 LS ZOIXE'T  I'€LFTLE 1ZLFSSH “9LAD+EAD
(Ls-<1) LT 0L S¢S 0g>
99-v'1) I'¢ 29 9 8> 7000 199°0 €L 0S 000  8G6FO0ST I'IIFOIC -QUSPAI+EAD
O 4 69 IS < ,01XT8 L9970 S8 9 FOIXTY VELF96E LTIFVIE “VUSHUD-£AD
(§8-6'1) 'y 09 €L Se>
(L6C0) Ly 99 69 LE> 20000 ¥89°0 S8 96 »-01X§'T QTIFLIE TIIFECOP “VUSEUD+EAD
(Ly-01) (44 ov LL 6'v> 0€0°0 809°0 S8 96 810°0 0EFLS LY FHL +VUSHUD+EAD
one.l jurod M D0 INREEED
vauv SppO Auanisues  Kdyoedg fi{ulile] ed ddpun gaie  opuy [odjuo) 1 opuyg sjoa3u0) spsqng 3)£30)n37
Pa)sa) sojdwies sjasqns

Jo paquiny

3)£203n3] Jo ("p's ¥ %) uontodoad ueapy




PCT/CA00/00060

22

WO 00/43789

os1-v1) 9y £8 (%9 Syi<
(€91-¥1) 6¥ 69 89 £C< 7100 £0L°0 9¢ 61 9200  GTTFVEE ¥IIFL6I  -q9LAD-€IAD+PIAD
LGS0 ¥L 8¥ 1200 6LFE08 68FLIL “AAVIH-8AD-£dD
Lyo1) (A4 0s 69 Lp< £09°0 vL 8y 6OIFEW SLFICH ~HAVHI-8dD+EdD
weomn) S€ S§ (42 Se> T00°0 $99°0 vL 34 €000 STIF9EE CTO6EFS6E -MAVTH+8AD+EAD
(TeT1) ¥'e 49 SL SyeE> o0 $€9°0 95 6C 6£00  LILFISE TOLFH0F ~694D+8(D+£dD
120°0 0290 6L is W00  TSIFECEY IVIF6LS “VUSHAD-+dD-€AD
€200 819°0 6L 1s 900  ISIF6VE LEIFIOF  +VHSPAD-HAD-€AD
(S cr-v'1) Sy 09 0L 96<
(Tiz-s1) 79 €S £8 86< 00 699°0 (9% 74 9100 G¥IFO19 S1IFETS -07d)-£dd
€zr-vn) 'y 8s 8L or> £20°0 L99°0 Sy ¥C Y200  SEIF69E TILFvp -02dD+£AD
6£9°0 9¢ 1T 170°0 SIFE€T  60F¥1 -€1aD+1ad
S10°0 9290 08 IS 0200 LOFTI 01FS) +OUSPUD/HE£AD ONEa
L9911 €€ LS IL 9>  ,00X8] L89°0 ¥8 9¢ yOIXTL SCLF8CY TTIFOIS -913-95dD
1LS°0 8 9§ P00 991 F0LT TTIFOTC +91UD-9SAD
(98-61) 9'¢ 0s LL 09< 600070 2690 99 8% 1000 6TIF609 8TIFOTS -SdD-07dD
(6Ls1) S 1L LS >
weszn) 9T 79 09 17> 700°0 189°0 99 184 10000 9CTIFH9€ 0TI F9bp +5dD-9TAD
(T9-1°1) 9T ¥9 8¢ o> SE€0°0 $€9°0 8¢ [43 €00  OSIFVOor vvlIFILy ~ZTIAD-€1dD
onel jutod 2MW D0 Al-[ ?3¢ejs
vQUv SpPO Aiagisues  Apyadg Homnp ed Japun vaae  opujy [o)uo) 1 opuj sjonuo) $)asqus 9)4A303na|
P15y sajdures sjasqns

Jo Jaquiny

31420031 Jo (*ps F ¢4,) uonsodoad urapy




PCT/CA00/00060

23

WO 00/43789

191 97 ov 08 89°0< 9650 8L ot ILOFSLO $SOF950 +£AD/+£1dD onel
Lz o€ |87 18 £¢> LSS0 8L (%% $LIFS8E GTIFSIP +694D
€200 6690 9¢ 91 6SIFYTT OVIFOIC +H9LAD+E1AD-$AD
Gri-v'1) 9y 99 6L S16> ¥€0°0 6590 o T 8EIF088 LTFOEG6 +$AD-0TAD+EAD
(691-¢1) 8¥ €5 18 €T €00 TL90 9¢ 1T 9CF0E  G61FYE +E1AD+PIAD
(s'8-z'1) (43 $9 €9 LT 80°0 8€9°0 6t LT £€0°0 81F9T  0TF9€E +2T1AD+9SAD-€AD
(@ov1) 0'¢ S (43 $o> 920°0 S19°0 8L €S 6v0°0 0V¥89 8E¢FT8 +91dD+95AD-£AD
(s'8-€1) €€ €L s 0> $T0°0 1590 1S 62 LTF9T CTFSE +TTIUD+ISAD
(9s-z'1) 9C o IS 9> ¥€0°0 S19°0 YL LYy T9FOEl  €SFOVI -QUSYUD++AD
(8-01) (44 L9 LS LT> 140°0 T19°0 9L 44 9€00  V8FECET OLFVIC -69AI+£AD
(€6v1) 9°¢ 69 $9 Ly> 1£9°0 1S (Y4 8SIF8LY CTTIFO6F ~701d0-95dD
(811-51) (4 08 49 1z>
(€750 SL 0L 9L SLI>  L01X9Y 9L 0 ¥s [« 6000  LOIFSSI 88FICTT -QUSPUD+ELAD
9€z-v'1) 8¢ oL 1L 15> 0£0°0 S0L'0 0¢ 1 6£00 TSIFECTIY CVIFTHS +69d)-€1AD
(9'8¢-6'1) L8 L8 LS L1> €200 SIL0 0¢ Pl 810°0 I'vF€TL LSFO9I AV HI+PAD
(Lsv) €9 €8 LS 9L< €€0°0 1120 €T ¥l ST00  LSFOI8 ISFLSL -P1dD-+AD
(0'ze-s1) 69 $9 6L 991> L1070 8€L°0 €T 1 PI00  8SFEVI  SLFLOT 1A+ AD
onel yurod 2Mm D0 Al-[ 98¢e)s
vQUv SppO Aupisuas  pyneds o) ed dopun gaie  opuy [o.3u0)d) 1 opuy s[jonuo) $395qnS 14303 n31]
Pa)say sajdures sjasqns

Jo Jdquiny

9420313} jo (*ps F 4,) uonaodead uvapy




PCT/CA00/00060

24

WO 00/43789

(czz-¢1) ¥'s 9 18 §9< §59°0 9¢ 9] VITFTI9 OCIFSHS -91dD-€1dD-+AD
(os1-1'1) [ 8¢ SL r'L> w90 9¢ 9] S0lFLS 9€*S8 +91AD-€1dD-pUdD
Fo-1'1) 9C 6 €L SEe> TLS0 99 143 SELFOVE 001 FTLE +690D-vUD+£AD
(s'8-¢1) €€ T ss 8i<

6LT1) I'€ 1L 6S 6l< 1290 1S 6C CLIFLST SIIFSIC -2L1AD+9SaD
(i9-1'1) 9C IS 43 9> 7950 IL 6€ €EFLY SLFOS +91dD-£1aD
o1-1'1) 2 oY S8 9Z< 0190 €S €€ EYIFEVT 6TIF961 -6900+95AD
(86-0'1) A3 Sy 08 8T< §29°0 s $T CILFE9T L8FVIT +OUSPAD-€1AD
(s9-¢1) 6T Iy 18 rA%S 2950 LS LS TLIFTOE STIFT9L +9sdD
(sc-1°1) 6T 0s YL 8LE> 965°0 9 1€ 9EIFEC8E 0TI FL b “+PaAD+€AD -
(€11-9'1) €y 98 A% $0T> ¥65°0 €9 9¢ VSFSI 69FSLI ~€1AD+AD
(1'87-17) 66 0S L8 Li< S10°0 £89°0 oy ¥ 9EIFS6 €TFIS -SAD-07dD+EAD
(coTv) aS 06 LE ¥8< 36570 (174 ¥ TSFLO6 69F088 -SAD-0TdD-£AD

onel juiod 7M1 DOY Al-1 38e)s
VCUV SPpPO Aanisuag Lpywsdg oy ed 3pun gaue  opug [onjuo)) ~.~ opuy sjo.nuo) spsqng 3jLr0nag
Pa1say sajduies s)asqns

Jo Jaquuny|

91430303} Jo (*p's F 9,) uonaodoad UBIN




PCT/CA00/00060

25

WO 00/43789

"O1jeI SPPO 10J [BAISJUI 90USPLUO])
"OAIND HOY I9pun Bare Jo douedyruis (G0°Q > usym) anfea 4
OAIN DY 1opun B3I Aq POYSI[qeISI IONIBW (OB JO SN[EA IAIBUIWLIOSI(]

'S101u0d [euLiou 03 pareduiod sem AJ-] 95e3s SIsoLowopua Yy syusyed ur punog uoniodoxd ueour usym 1533 ), JUIPTYS & UI PAUTRIO (00 S uayM) anjea g

LI 4

o~

|

8¢ 18 98<
1L 133 Sle< 0€S°0 L 137 C60TFVEY I81FCIY +OUSYAD-+AD-£AD
( 14 89 Se> wor0 [43 Lt 08IFLLE 811F¢E6E +6940-vAD -
08 143 Sl< 96$°0 €L 0s EILFILT STIFOEC +OUSFUAD-E£AD
oz 87 Ly 9L Ly< €650 L LE 981FV9y GCTIFLOY “69UD-+dD
(6¢r-v1) 8L ¥6 [43 91> 9190 9¢ 6l CIFS9  SUFOI +Q91AD+EIAD+PIAD
onel jutod PM DO Al-1 33e)s
v:Uv SPPO  Apamswes  Lpypads poyn) ed J3pun gase  opuy [oajuo) ~.~ opuyg sjo3uo0)) $198qNS 934303 N3

Pa)sa) sajdures s)asqns
Jo Jaquiny 91430313] Jo (*ps F o4,) uoniodoad ueapy




PCT/CA00/00060

26

WO 00/43789

66L1-17)  s61 79 76 6l< 6000 1LL°0 12 €1 LEOO  TOFO6]  ¥LFSEI +9€£dD-+AD
(1) v 1S 69 $9l< €200 9850 i€l 801 000 89F€E9l  09FSYI +£1AD-PAD
(8'z-01) L1 6¢ €L ST< 7950 691 9Z1 OLFIET €9F91C -95dD-£AD
Lwevi) €7 09 19 SPI< 9000 $65°0 891 vl ¥000  TOFTIl  TSFIVI -VUSrad-£ad
050°0 8950 991 (44| 00l FSSE  TG6FVEE -8dD-€AD
0500 995°0 L1 el €00  O0G6FCEE  SGFIIE -+AD-£aD
($'p-51) 9T 44 LL G6l< 8000 $65°0 8l L1 9000  89FI'SI  9SFQY| +OUSFAD-£AD
(o¢-z1) 1T 1y SL S'LI< 9000 2090 1§41 LO] 9000 S9FVIlL  9SFIYI +69d0-£dD
¥v0°0 €LS°0 9Pl €11 €200 I'EF0'S STFTY +L5AD-€£AD
wevn) (a4 €L 44 S1l< 7000 S19°0 54 111 1000 €9F961  €SFI¢l +PdD-€AD
L£O0 TLS0 99] €Tl 9€00 L8FVYST 6LFCEL +91dD-€dD
(Trs1) ST (43 0S Syi< 1000 6190 991 SIl €000  P8FEC8l  €SFSE| +SAD-€AD
een T LL (114 > 000 109°0 129! KA 900°0 TIFSE FIF6E +HAVTH+EQD
Lo 9] (4% 69 86> $20°0 8L5°0 ¥91 121 1200 86F965 +8FCTT9 -TLIAD+EAD
€200 ¥85°0 vl LO1 T6FGLS 96F 109 -69a2+£dD
(6'¢-€1) €C LL oy L9> 11070 2650 9p1 €11 6000 LGFLO9 €8FLEO -LSAD+EAD
(6z-1'1) 81 1L (A% 89>  L£0°0 1570 691 971 SE00  98FTEY  YBFCEY -9SUD+EAD
(8z-11) L1 (43 ov > S10°0 €850 891 iZ4! ¥v0°0 €8FTLE  S6FCGE “VUSPUD+EAD
(6z11) 8l 0L 44 69> L1070 9850 9p1 Sii LIOO  $O1FLEY §8F999 +5UAD+EAD
FeT1) 1T w L ye< L9S°0 99] 44| LILFTIE ¥8FT6T +221dD
(ez1) 0¢ Sy 1L S'IZ<  v10°0 0650 24! 601 I'LFOIT  T8F¥6l +690D
(re-11) 8’1 6€ SL 0l< 6950 8yl v1l €200 6VFT6 GEFOS +LSdD
Lzon) Ll IS 19 $8l< 8100 $85°0 8yl €11 600°0 SOFI6l  9SFILI +rad
(oez1) 1'T LE LL 61< 095°0 ovl 41! CLFTLL  89FLGI +9€4dD
oc11) 81 L 6€ 9> L1070 7850 291 ¥l 900°0 CTFSY I'€EFLS +07dD
(gc-¢1) 0¢C IL 94 0l< 62070 SLSO L91 144! 0200 09F el 6CYFSII +H1dD
6z11) 81 Is €9 S'LI< TE00 SLS0 561 (44| 6500 SY9YFOLL  09FO09I +£14D
(8'01) Ll LL €€ 681> 650 Ll 6C1 8VFP9l  TSFCLI +80D
L€O0 0LS0 TL 43! TE00  L8FSV9  S8F999 +€AD
onel jutod EYSTTH) Al-1 98e18 Al-1 98815
v:Uv sSPPO  KAuamsuas  Gynads  jjoin) mk JIpun vaae ‘opuy jofnuo) Nk ‘opuy [onuo) $)sqNS 33420 NdY

Pajsa)

sajduies jo Jaquny

s)asqns A0 na|
30 (p's F %) uon.odoid ueapy

STSOTIjswopu® YjTm sjueried JO UOTIROTITIUSPT
Y3 I03 sIsIew SAT3IDTP9Id poob se pesodoxd suorjzerndod 934oo3net poolq Texsydrasg
v HI9VYL




PCT/CA00/00060

27

(€s-v1) 8T |84 08 £iv> 8000 0190 48 ¥8 ¥00°0 EOLFSPr 1Ol FLSY “PrQAD-LSAD-€AD

WO 00/43789

¥20°0 1850 8yl €11 FILFTIT TIFVe ~721a2-95dD-€dD
£55°0 €91 izl €200 0lF¥1 90F Tl -91A4D+95AD-£AD
(€€01) 8l Sy 69 SOp< LLS0 48! 88 TE00  9TIFISE OLIFPpe +PAD-vAD-€AD
(se1n) 61 %2 (42 L'E>  $£0°0 ¥85°0 811 96 VIFOP SIFECY +HAVTIH-LSAD+EAD
(Se1n) 6l 1L 474 9>  ¥10°0 2090 L1 8 S10°0 LLFLIL  69F€VL -PPAD-LSAD
(se-¢1) 1'C s L9 SY9> L1070 9850 123! €l PI00  SILFLP9  €8FLLY -721aD-9sAd
€600 1L9°0 €T €1 SLO0  V6FLTY ESFGLY -6940-95dD
((¥aral)) 0¢ 1} vL €7<  0£00 8LS0 123! €11 8200 98FVIC  L'SFS6I +271AD-950D
(€ee-1°1) 09 43 S8 $0T< L99°0 €C €l €800 L9FSIT TYFISI +69dD-95AD
ov-z1) (A oF LL 96> 1000 6290 izl $6 $000°0 0TFv9 TEFSL +HAVIH-9£0dD
0L5€2) 911 s iL 96>  LTO0 11L°0 6< 4 $90°0 SOFECSL  LIFV6L ~69d0-07dD
7200 0650 921 $6 8000 1'9FSLL I'SFS6L -bpAD-02aD
Leen T oL 6t SYI<  +100 165°0 84| 901 Y000  69F 9Ll 67 F¥SI +HAV1H-07AD
(€91-1'1) (44 9L LS 91< 1200 61L°0 6¢ 14 9100 TIOFOIT  CvFv9l +6902-074D
1) ST Ly L LI< 1000 9€9'0 921 S6 0000  TIFELI I'SF¥i +HPAD-07AD
ez 0¢ 99 79 > 1L5°0 971 6 £€0°0 TTFLY 8CTF0S “PPAD+07AD
(ce1'D) 61 SL 6€ s> 0100 9650 184 901 $00°0 I'TF¢y 6TFTS +HAVITHH0ZAD
Ty 7T LE 6L 08> 7£00 8850 4 s8 €200 €9F9I8  €SFSES +rAD-¥1dD
(ceT1) 0T Ly 69 8> TV00 1190 Lyl 601 100°0 LTF16 CEFECOI +FHAV U IAD
(sLz-on) €s Ly 98 Lo< 8¥9°0 23 14! 6200 TSFPT COFV0 “TLAD+HPIAD
€090 184 €T €200 VSFLC 80FLO “91AD+P1AD
8200 986°0 811 701 Y000  1'9FE¥l  vYFCT +QUSPAD+P1aD
Fs-€1) LT €€ S8 Sl< 9000 2190 €Tl s8 €000  L'SFGTL  6VFLOL +HPAD+P1dD
(9¢-¢1) [Ar oL 8y §6<  L100 L8S0 Lyl 601 60070 6SFLI  9vFOII +AAVIH+P1AD
(o¢-1°1) 0¢ 9. 6€ 78> L000 9090 4! 96 #00°0 98F69L TIF66L “PPAD-€1dD
oy - v | 0L 0S 8> 1000 6190 sel 801 S00°0 0EFOL TEFTS +JAVIE-€1aD
(6c1-¢D) (47 LS 9L < 000 LTLO LE 4 S00°0 9V FLE 60F vl S01dI+E1AD
(re1n 81 w L SSI<  1£0°0 1850 SEl 801 #2070 19F Lyl CSFOEI HIAVIHEIAD
Fern 61 9L 8¢ I1< 8000 S09°0 121 96 9000 6SFHSI £€SFEEl +HPAD+E1AD
(e Iz oL 8% 89> 0400 ¥85°0 611 83 6£0°0 99FVY9  OLFY99 rAD-8dD
0£0°0 8850 611 88 L10°0 LYF68I $SF89] +rdD-8dD
2950 891 STl E8FVVYCL  S9FLIT -VaStdd-+ad
0290 0s LT €70°0 LLFOLT L9FYEL +OUSHAD-$AD
(ev-¢1) v'C Sy SL 61< 6000 €090 071 v6 1200 SOF I'81 1'9F 091 +69U0D-vUdD
onel jurod PAAIND Al-1 93815 Al-138e18
v:Uv SpPO  Apapisuag  Kjpywads  jon) mk JIpun gaie ‘opuy jonuo) ~.~ ‘opuyg 1o3u0) spsqng 3)40)qna1
P331sa) $31asqus 334303 n3|

saldures jo saquiny Jo ('p's F 9,) uonaodoad uespy




PCT/CA00/00060

28

WO 00/43789

pue (AI-] 23e)s) sisomawopus yum sjusned usemlaq pa1edwod sem sjasqus 9)£003na] Jo uoniodord ueswr usym 159 ol

‘01l SPPO I0J [BAID)UI SOUIPYUOD) |

"9AIND HOY 19pun eare Jo 2ouBdLIUSIS (50°0 > uoym) anjea Q
"BAIND HOY 1opun eale Aq PIYSI[GE)SI IONIBLU [OES JO AN[BA SANRUILLIOSI(]

¢
‘S|O1UOD JeuLIOU

Juapmys e ul pauielqo (Q°Q > usym) anjea 4

9€0°0

VLSO

P91 91l 000 SSOFI60 LVYOFSLO +8AD/MA+Y 1A oney

(re-1p 61 L ov P1'o< 8200 SLS'O S91 £Cl 1100 TI0FTC0O0 010F61°0 +£AD/+¥14D oney
6£0°0 yLS O €Sl vl 6£00  690F0TI SSOFPOI +8AD+£1QD oy

(o¢r1n 8’1l 134 1L 0€0< 8100 £85°0 1391 121 §200  PI'OFG6TO CTIOFSTO +£dD/+€1AD oney

Ov1°1) 1T 194 IL L> 6200 0090 8 LL 1200 9CF9L SEFLS HAAVIH-€1A0-P1dD
@y €T 137 SL > §£0°0 090 SL $9 LEO0 EEFoOY SYF6'¢ “PrdD-01dO+P1dD
v €7 (37 SL S6< 1200 vi9°0 SL $9 9100 SEFSE6 9V ¥816 Hrad-01dDo+r1dD
LEO0 €190 SL s9 9¢0°0 1'0F1°0 COFTO “PPAD+0TAD+Y1AD
onel jurod EYNTIE) Al-133e1g Al-1933e15
v:Uv SPPO  Ananiswas  Lpypeds  jjorn)) m.m 1apun gaue -opuy [o3u0) 1 ‘opug [o3u0) spsqng 31400n37
pajsa) sjasqns 3£50)nayf

sajdues jo saquiny

30 (p's F %) uoniodoud uvapy




PCT/CA00/00060

WO 00/43789

29

Sy 1y 0s I8 £8< 0100 $69°0 [44 9¢ €S 9100 6TIFS6L ILFTLE 1'8F0L8  -91AD-9SAD+EAD
€L-LD s 0s ¥8 6< 600°0 8690 ° T 9s €S 0S¢0 T6FO01I TIOFOL SLF99 +9LAD-95AD+£AD
(€o1-0) s¢ LL (4 8'I< $20°0 0L9°0 [44 9s €S LT00 LSFO09 TEF6T VEFOEC  +91ADHISAD+EAD
&s1-91) 0 6¢ 8L > £10°0 169°0 [44 [49 8  9¢00 TSTFI9 I'9F 98 S9FS6  -4AVIH+8AD-£AD
(ror-rn ¢¢ €L 39 8vi< 6000 10£°0 [44 [43 34 1100 1TIF9¢C 98F8SI  I8F6SI +UHAVTH-8AD+EAD
or-rn e 14 78 L0> 120°0 899°0 94 ¥S ¢ T00 LOFOI 60FS1 60F ST -VYSPAD+rAD-£AD
(SLeT1) 89 €8 8¢ $9> 1¥0°0 80L°0 4 |84 0¢ €200 YOTFIIS VEIFSEI 0CIFSE9 “Frad-9saoO
(o€e-s1) TL IL SL L1> 810°0 IvL°0 S Ll 91 EEFOY 1100 LOFSI L1F8T +ddVTH+ISAD
SL LS €l> 6L9°0 14 ¥ 4! ['SF80I 6¥0°0 6€FTOI SLFLVI +dAVTH-+1aD
@@L+ g1 [43) 129 > 120°0 orL 0 4! LE L LI00 €IF9¢ €TFES LTFLS +IAVIH+EIAD
(8€1-01) 8¢ 6L 0s L1> 8590 61 144 9 ST00 TIFV¥I L1¥TT 61F€T +EIAD+AD
1L €L Sl< §95°0 €T 0¢ 0s S6FTEL €P00 9SFOTL P8F6VI +OUSrAD+E£AD
€8y L9 6> L850 174 LS IS EEFOL €100 9TFI9 LSFE8 +AAVTH+EAD
Q€D 671 76 [43 Bp< L00°0 99L°0 ¢l 134 € SI00 991 F819 611 FS0S 6CTIF00S “Pradd-£dD
Mo s commds w4 percn S e g s g T ey sosans o
pa1syy P s19sqns 33430} n3|
sojdures Jo Jaquuny Jo ('p's F %) uonodoad ueapy

s3oefqns Tewxou pue AI-III oBe3s 1o IT-I obeas STSOTI32WOopuUD
U3aTM sjustied uosmisq 93RUTWIIDSTP 03 sIoiew se psasn suorjelndod 934Apo3neT TeTajzswopulg
S HI9VYL

SUBSTITUTE SHEET (RULE 26)



PCT/CA00/00060

'S[ORUOD [eULIOU 0 paredwrod sem AJ-[] 25els SISOLHAWOPUS Yiim sjuaned ul punoy sjasqns 9}£00N3] JO 9, ULSW UYM 153} why JUSPIS € UL PIUTE)GO dN[BA 4
S[01U0D JeuLou 0 parediwiod sem [[-] 95e)s SISOLLOWOPUS Yiim sjusned Ul punoy sjosqns 9}490YN3] JO 9, ULSTU UYM IS3) ], JUSPIIS & UL PAUTEIQO aN[eA g |

30

WO 00/43789

4% 89 6C< [44 LS Ly €0TFe 1€ LYIFS'ST  LTIFSPT +£1dD
Fyi-¢1) vy 157 88 [45S 0290 14 ¥S 0s ['SI ¥ 9th SSIF08E 9¢IFH8¢ +OUSPaAD
(s'L-01) 8°C 8y SL SeT> 2950 4 09 9¢ 091 F6°LT 06F9LT 1'6F¢8C +VISrad

8y 0¢ LT<
(so1-z'1) §e 6¢ g8 6€< £09°0 €T 9 8¢ §6l Fv'6¢ CTILFO0E PTIFYLL +91dD
(res-€n) 88 08 69 19< €00 £€5L°0 01 9T 61 1100 v'9TFT8¢ 8STFTIS LOTFLTY -991AD+EIAD+HPIAD

Ly 9L 86> S¥Y0°0 659°0 I Ic e vicF m.m.v £€00 LTIFI6S 6TIFSIS =91dO-vdO
(sst-1'1) (14 €9 IL S9L<  ¥T00 SIL0 91 113 LT y20°0 L'1TF0'89 89F0¢€8 TBFO6I8 -TT1IUD-9SAD+EAD
Lrevn L9 0¢ L8 0Z<  ¥70°0 SIL0 91 123 LT S00°0 OVIFLIC €COF61]  SLFITI +TT1IAD-9SAD+EAD

6S eL 9¢>  L¥00 90L°0 9 L1 St CITF 6T 0500 961 FLTY 9SIFL6T -HAVIH-9SAD-€AD
(Leg-sn 0L 8¢ €8 I8< 899°0 Cl 8¢ 8T 6¥0'0 6¢1F08L COFE8 19FI'LS “PPAD-9SAD+EAD

6 (44 > £0°0 I2L0 41 8¢ 8T 200 SO1FCTel 8YF19 I9F0L +rPdD-95dD+£dD

#{10) M_”“.w -Z%Wow -cwmum MMMMM_V d Nwwﬂﬂwww \w__...“% ow_._mﬂ onuoy  dJ -:—\w_uﬁm e :“._uﬂwm”«m s[o.nuo) $19sQn§ 334303057
Pasa oped $39sqns 33430 na|

sojdures jo saquiny 30 ('p's F 9,) uontodoad usspy

SUBSTITUTE SHEET (RULE 26)



PCT/CA00/00060

WO 00/43789

31

(rsy-zn 'L 9S 98 £l> 8690 6 8¢ 1T SE00 TI'EFeEPpl L'8F891 T8F678I +91dD-£1dD
(Svp-971) '8 06 0s 861> $¥9°0 61 1€ LT 6200 €Y FTII V9FS0C 9SFS6I +OUSFAD+AD
(3] £'C 09 09 §6C> 0100 290 ¥S 141! STl 9000 S8FLLT TLFL6T 1'8FVIE “VASPAOD+AO
L9 8y gol< 8850 6v 96 Cll 9¢00  99F0CC T9F861 09F861 +ddVTH-+aAD
wszn Lt iL €S 8T< LO00 ¥r9°0 Sy 101 el Y000 S6FE€TE CTLFO6T 69F¢8C ~LSAD-£dD
I8 I€ L'e< 8750 €S el €Tl 9100 €¥F09 [TIFP8 CEIFC6 +91AD+EAD
o1 14 94 ¢L SIZ< 0800 L09°0 [43 01 121 0100 69F80¢ SOFL8I 8SFIGI +ddVTH-£dD
99-s'1) e €L 49 $'€9> 0100 8790 [49 01 IT1 6000 6'LF96S ['6F0¢9 LGFEE9 -“dAVTH+EAOD
(1'9-¢1) 87T €L IS 19> Lv00 S09°0 94 86 IT1 Lv0'0 08FTLS 88FT6S 98FT09 “PrdD+E£dD
(rei-co) s S8 4 S'IS>  T000 ¥59°0 €S el (44! Cl00 88F¢o¥ C6F06r S8F66Y -8dD+£dD
(Sv11) (a4 974 €L Spi< 986°0 (43 01 ira LEOO L9F w,.mm 99FLIT 09F9IC +ddVTH
Lyon te €$ 99 Sv>  6¥00  L090 X4 0s $9 LTFOS €00 9TFLY 6TFLS  -prADIHOTAD-PIAD
(€s1°1) 9t Ly 175 £88< 8000 L£90 8¢ 123 LL CEF6'S8 9100 6€F9L8 0SFICS -HAVIH-EIAD-YIAD
v1rn I'c 134 L 9GI< 986°0 £ 18 ¥8 69FTTL 0€00 SLF6V¥I TIOFSTI “PrdO+LSAD-£AD
Kife)) M_”M_v ->_um__.uw -o..%w ds muww_ﬂn_v d NW.M.”“_W%.M \w“.._w% cﬂm—@ [043u0) N& -———Wwﬁm N& :Muﬂwm”ﬁm sjo.nuo) s1asqng 33430 na g
Pa1sa) opH $19sSqns 33430 n3f
sajdures jo Jaquny Jo ('p’s ¥ ¢4,) uon.aodoad ueagy
sjoafgqns Tewxou pue AI-IITI oHeas 1o TI1-I =Beas STSOTI3}9Wopua
Y3itM sjusTied uoemlaq 93BRUTWTIOSTP O3 SI9yIew se posn suoT3erndod 834oo3nsT poolq Trasydrxed

9 FTAVL

SUBSTITUTE SHEET (RULE 26)



PCT/CA00/00060

WO 00/43789

32

" S[0UOO [eULIOU 0 PAIBdUIOD sem AT-][] 5eIS SISOLIAWOPUS L sjusned ur punoj sjosqns 3340040 9, ) USYM 157 J JUIPIIS & Ul paurejqo anfea 4,
'S[ORUOD [EULIOU 0} paredwiod seam [[-] 95els SISOLISWOPUS i sjusned wr punoj uortodord ueaw USYM 353} ,,J,, JUSPIIS € UI POUILIQO SN[EA |

(60e-¢1)  +9 16 6¢ I'e> LY9°0 £C (49 $9 1000 LO0FV'I SIFIT CIFIT  +pPADH0TAD+HPIAD
8¢S €9 Py< SLSO 133 18 8 6200 LTIFOVY STL F€0y 1TIFG8E  +hbAD-LSAD-€AD
€9 123 Sor< 88¢0 - T¢ 08 L8 6100 9CI¥F N.mv LTIFTLE 611FTLE  +PAD-8AO-£AD

(Sv11) £C 19 65 S§e> L3S0 0¢ 601 ol 00 SEFVS 0y ++v9 YP+69 -vVaSPADI+rAD-£dAD

o 11 h.w oy 08 9'IZ< €LS°0 3 8 78 90’0 LLFLGI POFE8l SSFTULI +PdD-LSAD
[43 Iy £08> €LS°0 4% L6 901 ST00 99FI'LL OLFSBL TSFLOL “HAVIH-0TAD

Ore1') 09 98 0s 8> §200 6CL'0 4! [43 0c 1€000 L9F09L ['6FVLL T9F0I8 “69dD-¥1dD

)00 s oumds pomy 4 speraon AP MU onuy -:.._wwa A Moy 0w ssans aomma
Paisdy Pud s3asqns 3)K30naf
sajdures jo Joquinp Jo ('p's ¥ %,) uoiptodoad ueapy

SUBSTITUTE SHEET (RULE 26)



WO 00/43789 PCT/CA00/00060

10

15

20

25

30

35

- 33 -

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 invention

In accordance with a preferred embodiment of
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 (Tables 1 and 2) and 4 combinations
of endometrial and blood leukocyte markers providing a
diagnostic test with 1levels 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
from the disease. Furthermore in patients with
endometriosis, these markers could serve to monitor
the disease or to give a prognosis.

Study subjects and samples

Uterine endometrial tissues were obtained from
146 subjects undergoing laparoscopy or laparotomy. The
experimental group was formed of up to 88 subjects
with endometriosis stage I-IV confirmed by laparoscopy
or laparotomy and the control group consists of up to
58 healthy subjects who underwent surgery for tubal
ligation (or reanastomosis) and had no «c¢linical
evidence, nor family history of endometriosis. Table 7
gives details concerning the age, menstrual cycle and
indication of 1laparoscopy or laparotomy for the

subjects included in experimental and control groups.
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TABLE 7
Description of the experimental groups used in the
analysis of endometrial leukocyte populations

Percentage of patients*

Menstrual Indication of laparoscopy
cycle
Experimental Number Mean age ESI* LSz* ligation Hysterecto- Diagnos- Other**
groups of +s.d. or my and/or tic
subjects reanas-  ovariectomy laparos-
tomosis copy

Controls 58 34253 545% 45.5% 100%

Endometriosis

Stage I-IV 88 344+£6.8 47.0% 53.0% 21.6% 22.7% 52.3% 3.4%

Stage I-11 63 344+73  509%  49.1% 28.6% 22.2% 47.7% 1.5%

Stage I1I-IV 25 344+54  364% 63.6% 4.0% 24.0% 64.0% 8.0%
5 1 Early secretory (days 14-21)

10

15

20

25

2 Late secretory (days 22-28)
* % patients among control or endometriosis groups

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.

Blood samples were obtained from up to 172
subjects with endometriosis (stage I-IV) confirmed by
laparascopy or laparotomy and from up to 132 healthy
subjects with no evidence of endometriosis at surgery,
and no family history of endometriosis. 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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TABLE 8
Description of the subjects included in the study of
peripheral blood mononuclear leukocytes

Percentage of patients*

Menstrual cycle Indication of laparoscopy
Experimental Number Meanage Prolife- Secre- ligation Hysterecto- Diagnos-  Other
groups of *s.d. rative  tory or my and/or tic
subjects reanas-  ovariectomy laparos-
tomosis copy
Control 132 3430+ 43.8%  56.2% 100%
5.5
Endometriosis
Stage I-IV 172 36.40* 42.8%  57.2% 22.1% 33.7% 38.9% 5.3%
Stage I-11 116 35.96 41.0%  59.0% 31.1% 30.2% 37.1% 1.6%
6.39
Stage III-IV 56 3430+ 46.2%  53.8% 3.6% 41.1% 42.9% 12.4%
5.5
5 * % of patients amongst control or endometriosis groups

10

15

20

25

Stromal cell preparation from endometrial samples
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 pm stainless steel sieve (Millipore) to retain the
glandular fraction and was washed twice with 10 ml
phosphate buffered saline (PRS) (Sigma) containing 1%
BSA (Boehringer Mannheim), 0.1% sodium azide (Fisher)
(thereafter called PRS washing buffer).
Isolation of mononuclear cells from peripheral blood
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 PRS

and resuspended in PBS washing buffer.
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Endometrial and peripheral blood leukocyte surface
antigen staining

Endometrial stromal cells or peripheral blood
mononuclear cells were distributed in 5 ml tubes (1 to
1.5 x 10° cells/tube) or in 96 well plates (5 x 10°
cells/well), respectively and incubated in the
presence of 0.1 ug 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 (MAbs) in a total volume of 100
pnl. 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 phycoerythrin-texas 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).
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TABLE 9

PCT/CA00/00060

Description of mouse monoclonal antibodies used for

immunophenotyping

Specificity Clone Isotype Supplier Fluoro-
chrome
CD3 HIT3A mouse IgG2a Beckman/Coulter ECD
CD4 SK3 mouse IgG1 Becton Dickinson PE
CDS5 BL1A mouse IgG2a Beckman/Coulter FITC
CD8 SK1 mouse IgG1 Becton Dickinson PE
CD13 SJIDI mouse IgG1 Beckman/Coulter RPE
CD14 RMO052 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 2D1 mouse IgG1 Becton Dickinson PerCP
CD45-RA ALBL11 mouse IgG1 Beckman/Coulter FITC
CD45-RO UCHLI1 mouse IgG2a Beckman/Coulter FITC
CD56 N9OI(NKH-1) mouse IgG1 Beckman/Coulter PE
CD57 VCI.1 mouse IgM Sigma RPE
CD69 L78 mouse IgG1 Becton Dickinson FITC
CD122 2RB mouse IgG1 Beckman/Coulter FITC
HLA-DR L.243 mouse IgG2a Becton Dickinson FITC
5 Table 10 below lists the distribution of the

antigens listed in Table 9.

} TABLE 10
Main distribution of antigens

Antigen Main Cell Distribution
CD3 Expressed on all mature T cells associated with TCR complex (a/b, v/8)
CD4 Expressed on T helper lymphocytes. It can be also expressed on cells of the
monocyte/macrophage lineage
CDs 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.
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Antigen Main Cell Distribution
CD13 Detected on most cells of myeloid origin polymorphonuclear cells or cells of
the monocyte/macrophage lineage.
Member of metalloproteinase family
CDl4 Expressed strongly on the surface of monocytes
Found on most tissue macrophages
Weakly expressed on the surface of granulocytes and B lymphocytes
Receptor for lipopolysacharride (LPS) and LPS binding protein
CD16 Expressed mainly on NK cells, monocytes macrophages and
polymorphonuclear leukocytes
Low affinity receptor for IgG
CDI16b 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 celis
Also expressed on B lymphocytes and monocytes
CD4SRO 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 II molecule

Found on antigen presenting cells or on other cells upon activation such as T
cells.

Blood cells were washed twice with 0.15 ml of

PBS washing buffer. Endometrial cell samples were
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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 10° cells/ml and kept at
4°C in the dark until the immunofluorescence
reactivity was determined by flow cytometry.
Flow cytometry analysis

The immunofluorescence reactivity was carried
out on a Coulter EPICS XL™ flow cytometer (Coulter
Corporation, 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 II software. The 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

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



WO 00/43789 PCT/CA00/00060

10

15

20

25

30

35

- 40 -

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.

Endometrial and blood leukocyte markers can be

used in combinations in logistic regression model :

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

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

Where:

P(r) = probability of having endometriosis
c
B

n

constant established for a particular combination

If

coefficient of regression

total number of markers in the combination

The probability of having endometriosis (P(x))
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. Alternativeiy, a negative
diagnosis of endometriosis is given when the P(r)
value is lower than the threshold value.

Results

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
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the basis of 1) a significant difference in the mean
proportion of leukocyte subsets between patients with
endometriosis (stage I-IV) and control groups; 2)
several endometrial and blood leukocyte markers were
also selected according to the area under the ROC
curve (>0.500), an indication of the discriminative
value of the markers. The ROC curve allowed the
determination of one or more cutoffs (proportion % of
leukocyte subpopulations) 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, 3) 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 identiinng women with high likelihood of
suffering from endometriosis.

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-II endometriosis or with stage III-IV endometriosis
when compared to normal controls. These markers
remain good candidates for a diagnostic test for
endometriosis, but their use may be limited to a

specific stage of the disease.
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Several of 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; see also Fig. 1) 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 1is
indicated in Table 1. 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 1levels 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.

The present invention also demonstrate that
logistic regression models can also be used to combine
endometrial 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, menstruation or in other circumstances)
and age. In some instances, these factors were shown

to increase the predictive value of the model.
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The present invention 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.

While the invention has been described in con-
nection with specific embodiments thereof, it will be
understood that it is capable of further modifications
and this application is intended to cover any varia-
tions, uses, or adaptations of the invention follow-
ing, in general, the principles of the invention and
including such departures from the present disclosure
as come within known or customary practice within the
art to which the invention pertains and as may be
applied to the essential features hereinbefore set
forth, and as follows in the scope of the appended
claims. For example, other blood or endometrial
markers, alone or in combination, might also be
suitable to practice the method of the present
invention, and are thus intended to be included in the

present invention.
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WHAT IS CLAIMED IS:
1. An endometrial or blood leukocyte marker for

endometriosis characterized in that said marker is a

surface antigen from endometrial or blood leukocytes.

2. The marker of claim 1, wherein the surface
antigen from blood leukocytes is selected from the
group consisting of CD3+, CD8+, CD13+, CD14+, CD20+,
CD36+, CDh44+, CD57+, CD69+, CD122+, CD3+CD5+,
CD3+CD45RA-, CD3+CD56-, CD3+CD57-, CD3+CD69-,
CD3+CD122-, CD3+HLADR+, CD3~-CD5+, CD3-CD16+, CD3 -
CD44+, CD3-CD57+, CD3-CD69+, CD3-CD45RO+, CD3-CD4-,
CD3-CD8-~, CD3-CD45RA-, CD3-CD56-, CD4-CD13+, CD4 -
CD36+, CD4-CD69+, CD4-CD45RO+, CD4 -CD45RA-, CD8-CD44+,
CD8-CD44-, CD13+CD44+, CD13+HLADR+, CD13+CDl6-, CD13-

HLADR+, CD13-CD44 -, CD14+HLADR+, CD14+CD44+,
CD14+CD45RO+, (CD14+CD16-, CD14+CD122-, CD14~HLADR+,
CD14-CD44-, CD20+HLADR+, CD20+CD44-, CD20-CD44+, CD20-
CD69+, CD20-HLADR+, CD20-CD44 -, CD20-CD69-, CD36-
HLADR+, CD56-CD69+, CD56-CD122+, CD56-CD69-, CD56-
CDl122-, CD57-CD44-, CD3+CD57-HLADR+, CD3-CD4-CD44+),
CD3-CD56+CD16-, CD3-CD56-CD122-, CD3-CD57-CD44 -,
CD14+CD20+CD44 -, CD14+CD20-CD44+, CD14+CD20-CD44-,

CD14-CD13-HLADR+, Ratio CD13+/CD3+, Ratio CD13+/CD8+,
Ratio CD14+/CD3+, Ratio CD14+/CD8+, CD3-CD57+CD44-,
CD14-CD13-HLADR-, CD14-CD20+CD44-, HLADR+, CD3+CD8-,

CD3+CD44 -, CD3+HLADR-, CD3-HLADR+, CD3+CD1l6+, CD3-
CD57-, CD4 -HLADR+, CD4+CD45RA-, CD4+CD45R0O+, CD13-
CD16+, CD14-CD69-, CD20-HLADR-, CD57-CD44 +, CD3-
CD4+CD45RA-, CD3-CD8-CD44+, CD3-CD57-CD44+, and
CD14+CD20+CD44 +.

3. The marker of claim 2, wherein the surface

antigen 1is chosen from CD3-CD57+CD44-, C(CD14-CD13-
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HLADR-, CD14-CD20+CD44-, HLADR+, CD3+CD8-, CD3+CD44 -,
CD3+HLADR-, CD3-HLADR+, CD3+CD16+, CD3-CD57-, CD4-
HLADR+, CD4+CD45RA-, CD4+CD45RO+, CD13-CD16+, CD14-
CD69-, CD20-HLADR-, CD57-CD44+, CD3-CD4+CD45RA-, CD3-
CD8-CD44+, CD3-CD57-CD44+, and CD14+CD20+CD44+.

4. The marker of claim 1, wherein the surface
antigen from endometrial leukocytes is selected from
the group consisting of CD3+, CD4+, CD5+, CD8+,
CD3+CD4+, CD3+CD4-, CD3-CD4-, CD3+CD8+, CD3+CD8-, CD3-
CD8-, CD3+CDé69+, CD3+CD122-, CD3+HLADR-, CD3-HLADR-,
CD3+CD45RA+, CD3+CD45RA-, CD3-CD45RA-, CD3+CD45RO-,
CD3+CDl16-, CD3+CD56-, CD3+CD5+, CD3-CDS5-, CD4+CD69-,
CD4+CD45RA-, CD8+CD69-, CD8+HLADR-, CD8-HLADR-, CD13-
CD122+, CD13-CD122-, CD20-CD5+, CD20-CD5-, CD56-CD16+,
CD56-CD16-, ratio CD3+/CD45RO+, CD14+CD13-, CD3+CD20-,

Cbh3-CDh20-, CD3-CD4-CD45RA+, CD3-CD4-CD45RA-,
CD3+CD8+CD69~-, CD3+CD8+HLADR-, CD3+CD8-HLADR-, CD3-
CD8-HLADR-, CD14+CD13-CD16b-, CD4+CD14-, CD4-CD14-,
CD4+HLADR-, CD13-CD69+, CD13+CD45R0O-, CD56-CD122-,
CD3+CD69-, CD4+CD45RO-, CD56+CD122+, CD3-CD56+CD16+,
CD3-CD56+CD122+, CD14+CD13+, CD3+CD20-CD5+, CDh4 -
CD13+CD16+, CD69+, ratio CD13+/CD3+, CD3-CD20-CD5-,
CD3+CD20-CD5-, CD4+CD13-, CD3+CD44 -, CD56+, CD13-
CD45RO+, CD56+CD69-, CD13-CD16+, CD56+CD122-, CD3+CD4-
CD69+, CD4FCD13—CD16+, CD4-CD13-CD1l6-,

CD14+CD13+CD16b+, CD4-CD69-, CD3-CD45RO+, CD4-CD69+,
CD3-CD4-CD45RO+, CD3+HLADR+, CD3+CD45RO+, CD4+CD13+,
CD13+HLADR+, CD14-HLADR+, CD56+HLADR+, CD56-CD44 -,

CD3-CD4+CD45RA -, CD3+CD8-HLADR+, CD3-CD8+HLADR-,
CD3+CD56+CD16+, CD3+CD56-CD16+, CD3+CD56-CD16-,
CD3+CD56-CD44 +, CD3+CD56-CD44 -, CD3-CD56-HLADR-,
CD3+CD56-CD122+, CD3+CD56-CD122-, CDh4-CD16-,

CD14+CD13+CD16b-, CD3-CD44-, CD16+, CD45RA+, CD45R0O+,
and CD13+.
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5. The marker of claim 4, wherein the surface
antigen is chosen from CD3+HLADR+, CD3+CD45R0O+,
CD4+CD13+, "CD13+HLADR+, CD14-HLADR+, CD56+HLADR+,
CD56-CD44 -, CD3-CD4+CD45RA-, CD3+CD8-HLADR+, CD3-
CD8+HLADR-, CD3+CD56+CD16+, CD3+CD56-CD16+, CD3+CD56-
CDlé6-, CD3+CD56-CD44+, CD3+CD56-CD44-, CD3-CD56-HLADR-

, CD3+CD56-CD122+, CD3+CD56-CD122-, Ch4-CD1l6-,
CD14+CD13+CD16b-, CD3-CD44-, CD1l6+, CD45RA+, CD45RO+,
and CD13+.

6. A combination of markers for endometriosis

comprising at least two different surface antigens

from blood or endometrial leukocytes.

7. The combination of claim &, wherein the
surface antigens are selected from the group
consisting of CD3+, CD4+, CD5+, CDS8+, CD13+, CD1l4+,
CD20+, CD36+, CD44+, CD56+, CD57+, CD69+, CDl1l22+,
HLADR+,CD16+, CD45RA+,CD45R0O+, CD56-CD122+, CD3 -
CD8+HLADR-, CD3+CD4-CD69+, CD3+CD4+, CD3+CD4-, CD3-
CDh4-, CD3+CD5+, CD3-CD5+, CD3-CD5-, CD3+CD8+, CD3+CD8-
. CD3-CD8-, CD3+CD16+, CD3-CD16+, CD3+CD16-, CD3+CD20-

, CD3-CD20-, CD3+CD44 -, CD3-CD44+, CD3-CD44 -,
CD3+CD45RA-, CD3-CD45RA-, CD3+CD45RA+, CD3+CD45RO+,
CD3-CD45RO0O+, CD3+CD45RO—, CD3+CD56 -, CD3-CD56-,
CD3+CD57-, CD3-CD57+, CD3-CD57-, CD3+CD69-, CD3+CD69+,
CD3-CD69+, CD3+CD122-, CD3+HLADR+, CD3+HLADR-, CD3-
HLADR+, CD3-HLADR-, CD4+CD13+, CD4+CD13-, CD4-CD13+,
CD4+CD14 -, CDh4-CD14-, CDh4-CD16-, CD4-CD36+,
CD4+CD45RA-, CD4-CD45RA-, CD4+CD45RO+, CD4+CD45RO-,
CD4 -CD4 5RO+, CD4+CD69-, CD4-CD69+, CD4-CD69-,
CD4+HLADR -, CD4 -HLADR+, CD8-CD44+, CD8-CD44-,
CD8+CD69-, CD8+HLADR-, CD8-HLADR-, CD13+CD16-, CD13-

CDlé6+, CD13+CD44+, CD13-CD44-, CD13+CD45RO-, CD13-
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CD45RO+, CD13-CD69+, CD13-CD122+, CDh13-CDh122-,
CD13+HLADR+, CD13-HLADR+, CD14+CD13+, CD14+CD13~,
CD14+CD16-, CD14+CD44+, CD14-CD44-, CD14+CD45RO+,
CD14-CD69-, ~ CD14+CD122-, CD14+HLADR+, CD14 -HLADR+,
CD20-CD5+, CD20-CD5-, CD20+CD44-, CD20-CD44+, CD20-

CD44 -, CD20-CD69+, CD20-CD69-, CD20+HLADR+, CD20-
HLADR+, CD20-HLADR-, CD36-HLADR+, CD56-CD16+, CD56-
CD16-, CD56-CD44-, CD56+CD69-, CD56-CD69+, CD56-CD69-,
CD56+CD122+, CD56+CD122-, CD56-CD122-, CD56 +HLADR+,
CD57-CD44+, CD57-CD44-, CD3-CD4-CD44+, CD3-CD4+CD45RA-
+ CD3-CD4-CD45RA+, CD3-CD4-CD45RA-, CD3-CD4-CD45R0O+,
CD3-CD8-CD44+, CD3+CD8+CD69-, CD3+CD8+HLADR-, CD3+CD8-
HLADR+, CD3+CD8-HLADR-, CD3—CD8—HLADR—, CD3+CD20-CD5+,
CD3+CD20-CD5-, CD3-CD20-CD5-, CD3+CD56+CD16+,
CD3+CD56-CD16+, CD3+CD56-CD16-, CD3-CD56+CD16+, CD3-
CD56+CD16-, CD3+CD56-CD44+, CD3+CD56-CD44-, CD3+CD56-
CDhl22+, CD3+CD56-CD122-, CD3-CD56+CD122+, CD3-CD56-

CDh1l22-, CD3-CD56 -HLADR-, CD3-CD57+CD44 -, CD3-CD57-
CD44+, CD3-CD57-CD44 -, CD3+CD57-HLADR+, CD4 -
CD13+CD16+, CD4-CD13-CD16+, CD4-CD13-CD1l6-,

CD14+CD13+CD16b+, CD14+CD13+CD16b-, CD14+CD13-CD16b-,
CD14-CD13-HLADR+, CD14-CD13-HLADR-, CD14+CD20+CD44+,
CD14+CD20+CD44-, CD14+CD20-CD44+, CD14+CD20-CD44-,
CD14-CD20+CD44-, ratio CD3+/CD45RO+, Ratio CD13+/CD3+,

Ratio CD13+/CD8+, Ratio CD14+/CD3+, and Ratio
CD14+/CD8+.
8. A combination of markers for endometriosis

selected from the group consisting of:
a) CD4+, CD8+CD69-, and CD13+CD45RO-;
b) CD4+, CD8+CD69-, CD56+CD122-, CD3+CD45RA-,
and CD13+CD45RO-;
c) CD4+, CD8+CD69-, CD13-CD122+, and
CD13+CD45RO- ;
d) CD4+, CD8+CD69-, and CD14+CD13-CD1léb-;
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CD3+CD16-, CD13+CD45RO-, CD3+,CD8+, and
CD3+CD69+;

CD3+, CD3+CD8+, CD13+CD45RO-, and CD3-CD20-;
CD3+CD8+, CD13+CD45RO-, CD3+CD5+,
CD3+CD122-, CD3-CD20-, and CD3+CD45RO-;
CD3+CD8+, CD13+CD45RO-, CD3+CD5+, and
CD3+CD122-;

CD3+CD20-CD5-, CD4+CD13-, and CD56-CD122-;
CD3+CD8+, CD13+CD45RO-, CD4+CD45RA-, and
CD3+CD45RO-~;

CD3+, CD8+CD69-, CD3-CD4-CD45RO+, Ratio
CD13+/CD3+, and CD13+CD45RO-;

CD3+CD8+, CD13+CD45RO-, CD3-CD5-, and CD20-
CD5+;

CD8+, CD5+, CD3-CD20-, and CD3-HLADR-;
CD3+CD8+, CD13+CD45RO-, and CD5+;

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

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

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

CD3+, CD4+, CD3+CD8+, CD13+CD45RO-, and
CD3+CD5+;

CD3+, CD4+, CD3+CD8+, and CD13+CD45R0O-;
CD3+, CD3+CD8+, and CD13+CD45RO-;

CD3+, CD5+, CD3+CD5+, CD69+, and CD4-CD69+;
CD3+, CD3+CD8+, and CD13+CD45RO-;

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

CD3+, CD3+CD8+, CD13+CD45RO-, CD3-CD20-, and
CD56-CD16-;

CD3+CD16-, CD3-CD4-CD45RO+, CD3+, CD8+,
CD3+CD69+, and CD13+CD45RO-;

CD3+, CD3-CD45RO+, Ratio CD13+/CD3+,
CD3+CD8+, and CD8+CD69-;
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aa) CD3+CD20~CD5-, CD4+CD13-, CD56-CD122-, and
CD4 +CD45RO-;

bb) CD3+, CD3+CD8+, CD13+CD45R0O-, and CD3-CD20-;

cc) CD13+CD45RO-, CD4+CD45RA~, CD3+CD122-, and
CD8+CD69-;

dd) CD3+CD8+, CD13+CD45RO-, CD4+CD45RA-,
CD3+CD45RO-, and CD3-CD5-;

ee) CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, and
CD3-CD57-CD44-;

ff) CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-
CD4-CD44+, and CD36-HLADR+;

9gg) CD3-CD45RA-, CD3-CD45RO+, and CD20-HLADR+;

hh) CD57+, CDl4+, CD3-CD69+, CD3+, CD4+, and
CD3+CD8+HLADR- ;

ii) CD3-CDé69+, CD3+, CD4+, and CD3+CD8+HLADR- ;

jj) CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+,
CDl6+, CD69+, and CD5+;

kk) CD3-CD45RA-, CD3-CD45RO+, CD20-HLADR+,
CD14+CD44+, CD8+, CD5+, CD3-CD20-, and CD3-
HLADR-;

11) CD3+, CD3-CD5-, CD13+CD45R0O-, and CD3-CD20-;

mm) CD3+, CD3-CD5-, and CD13+CD45RO-;

nn) CD3+CD8+, CD13+CD45RO-, and CD3+CD5+;

00) CD3+, Length of menstruation, CD13+CD20-,
and Pelvic pain;

pp) CD14+CD44+, CD57+, CD3-CD45RA-, and CD14+;

qg) CD14+, CD57+, CD3+CD69+, CD3+HLADR+, and
CD3-CD45RA-;

rr) CDl4+, CD57+, CD3+HLADR-, CD3-CD45RA-,
Pelvic pain, and Length of menstruation; and

ss) CDl4+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-
CD45RA-, Pelvic pain, and Age.

9. A  diagnostic method for the detection of

endometriosis in a patient sample, said method
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comprising the step of detecting at least one marker
of any one of claims 1, 2, 3, 4, and 5, whereby

detection of said specific marker is indicative of

endometriosis.
10. A diagnostic method for the detection of
endometriosis in a patient sample, sald method

comprising the step of detecting at 1least two
different surface antigens from blood or endometrial

leukocytes, whereby detection of said at least two

different surface antigens is indicative of
endometriosis.

11. A diagnostic method for the detection of
endometriosis in a patient sample, said method

comprising the step of detecting a combination for
endometriosis as defined in any one of claims 6, 7,
and 8, whereby detection of said combination is

indicative of endometriosis.

12. A diagnostic kit for the detection of
endometriosis, said kit comprising an antibody
specific for a marker as defined in any one of claims
1, 2, 3, 4, and 5.

13. A diagnostic kit for the detection of
endometriosis, said kit comprising at least two
different antibodies, each specific for different

surface antigens as defined in the combination of

claim 6, 7 or 8.

14. The diagnostic kit of claim 13, wherein said
specific marker combination is selected from the group
consisting of:

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

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

CD4+, CD8+CD69-, and CD14+CD13-CD16b-;
CD3+CD16-, CD13+CD45RO-, CD3+,CD8+, and
CD3+CD69+;

CD3+, CD3+CD8+, CD13+CD45RO-, and CD3-CD20-;
CD3+CD8+, CD13+CD45RO-, CD3+CD5+,
CD3+CD122-, CD3-CD20-, and CD3+CD45RO-;
CD3+CD8+, CD13+CD45RO-, CD3+CD5+, and
CD3+CD122-;

CD3+CD20-CD5-, CD4+CD13-, and CD56-CD122-;
CD3+CD8+, CD13+CD45RO-, CD4+CD45RA-, and
CD3+CD45R0O~;

CD3+, CD8+CD69-, CD3-CD4-CD45R0O+, Ratio
CD13+/CD3+, and CD13+CD45R0O-;

CD3+CD8+, CD13+CD45RO-, CD3-CD5-, and CD20-
CD5+;

CD8+, CD5+, CD3-CD20-, and CD3-HLADR-;
CD3+CD8+, CD13+CD45RO-, and CD5+;

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

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

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

CD3+, CD4+, CD3+CD8+, CD13+CD45R0O-, and
CD3+CD5+;

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

CD3+, CD5+, CD3+CD5+, CD69+, and CD4-CD69+;
CD3+, CD3+CD8+, and CD13+CD45RO-;

CD3+, CD3+CD8+, and CD13+CD45RO-;
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X) CD3+, CD3+CD8+, CD13+CD45RO-, CD3-CD20-, and
CD56-CD16-;

V) CD3+CD16-, CD3-CD4-CD45RO+, CD3+, CD8+,
CD3+CD69+, and CD13+CD45RO-;

z) CD3+, CD3-CD45RO+, Ratio CD13+/CD3+,
CD3+CD8+, and CD8+CD69-;

aa) CD3+CD20-CDS-, CD4+CD13-, CD56-CD122-, and
CD4+CD45RO-;

bb) CD3+, CD3+CD8+, CD13+CD45RO-, and CD3-CD20-;

cc) CD13+CD45RO-, CD4+CD45RA-, CD3+CD122-, and
CD8+CD69-;

dd) CD3+CD8+, CD13+CD45RO-, CD4+CD45RA-,
CD3+CD45R0O-, and CD3-CD5-;

ee) CD3-CD5+, CD3-CD45RA-, CD3-CD44+, CD13+, and
CD3-CD57-CD44-;

ff) CD3-CD45RA-, CD20-CD44+, CD20-HLADR+, CD3-
CD4-CD44+, and CD36-HLADR+;

gg) CD3-CD45RA-, CD3-CD45RO+, and CD20-HLADR+;

hh) CD57+, CD14+, CD3-CD69+, CD3+, CD4+, and
CD3+CD8+HLADR- ;

ii) CD3-CDé69+, CD3+, CD4+, and CD3+CD8+HLADR- ;

jj) CD4-CD36+, CD3-CD69+, CD8+, CD13+, CD3+,
CD16+, CD69+, and CDS5+;

kk) CD3-CD45RA-, CD3-CD45RO+, CD20-HLADR+,
CD14+CD44+, CD8+, CD5+, CD3-CD20-, and CD3-
HLADR-;

11) CD3+, CD3-CD5-, CD13+CD45RO-, and CD3-CD20-;

mm) CD3+, CD3-CD5-, and CD13+CD45RO-;

nn) CD3+CD8+, CD13+CD45RO-, and CD3+CD5+;

00) CD3+, Length of menstruation, CD13+CD20-,
and Pelvic pain;

pp) CD14+CD44+, CD57+, CD3-CD45RA-, and CD14+;

aqq) CD14+, CD57+, CD3+CD69+, CD3+HLADR+, and
CD3-CD45RA-;
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rr) CD14+, CD57+, CD3+HLADR-, CD3-CD45RA-,
Pelvic pain, and Length of menstruation; and

ss) CDl4+, CD57+, CD3+CD69+, CD3+HLADR-, CD3-
CD45RA-, Pelvic pain, and Age.

15. Use of a marker as defined in any one of
claims 1, 2, 3, 4, and 5 for identifying a woman

suffering or likely to suffer from endometriosis.

16. Use of a combination as defined in any one of
claims 6, 7, and 8 for identifying a woman suffering

or likely to suffer from endometriosis.

17. Use of a diagnostic kit as defined in any one
of claims 12, 13, and 14 for identifying a woman

suffering or likely to suffer from endometriosis.
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PREDICTIVE ALGORITHM FOR THE DIAGNOSIS OF ENDOMETRIOSIS

Example

Endometrial combination # 18 (see table 4)

CD8+  CDI3+ CD3+ CDl6+ CDG69+ CD5+

Proportion of
leucocyte subset ! 18% 27% 45% 17% 25% 36%
Compare to cutoff point <20% >22% <40% >23% <30% <40%
o ol
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)

l l

Compare to a threshold value >45%
Lower Higher Higher
l Diagnosis l » l
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.

? 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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