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(57) ABSTRACT

A kit for in vitro or ex vivo measurement of the expression
of solubleCD127 in a biological sample, including: tools or
reagents for measuring the expression of solubleCD127 in
the biological sample; and a positive control sample, which
is a sample calibrated to contain the quantity of sCD127 that
corresponds to the mean quantity measured in a pool of
samples from patients who have been subjected to an insult
or to an infection generating a systemic inflammatory
response who are known to have survived, and/or a negative
control sample, which is a sample calibrated to contain the
quantity of solubleCD127 that corresponds to the mean
quantity measured in a pool of samples from patients who
have been subjected to an insult or to an infection generating
a systemic inflammatory response who are known not to
have survived.
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KIT FOR IN VITRO OR EX VIVO
MEASUREMENT OF THE EXPRESSION OF
SCD127 IN A BIOLOGICAL SAMPLE

[0001] The present invention relates to the medical field in
general and in particular to the field of intensive care.
[0002] More precisely, the invention relates to a method of
evaluating the risk of mortality in a patient who has been
subjected to an insult such as surgery, burns, trauma, etc.,
generating a systemic inflammatory response or SIRS in a
patient in a septic state, i.e. a patient presenting with
SEPSIS, in particular severe SEPSIS, also known as serious
SEPSIS, and preferably in a patient in septic shock.
[0003] Sepsis is a systemic inflammatory response syn-
drome related to an infection.

[0004] Severe sepsis is sepsis associated with arterial
hypotension and/or hypoperfusion and/or dysfunction of at
least one organ.

[0005] Septic shock is severe SEPSIS associated with
persistent hypotension despite reasonable fluid resuscitation
and vasopressor treatments.

[0006] The difference between SEPSIS, severe SEPSIS,
and septic shock principally resides in the magnitude of the
disruption to all of the vital functions.

[0007] SIRS patients presenting with septic syndromes,
i.e. patients in a septic state as a result of SEPSIS, severe
SEPSIS, or septic shock, represent one of the primary causes
of mortality in intensive care units.

[0008] Estimating the risk of mortality in a SIRS, SEPSIS
or severe SEPSIS patient and in particular in a patient in a
state of septic shock, is thus essential in order to be able to
provide personalized care and thus to attempt to reduce the
risk of death.

[0009] The severity of the condition of a patient admitted
into the intensive care unit is generally estimated with the
aid of a variety of clinical and physiological parameters.
They can in particular be used to define predictive scores in
terms of survival/mortality; these include in particular SOFA
(Sequential Organ Failure Assessment or Sepsis-related
Organ Failure Assessment) and SAPSII (Simplified Acute
Physiology Score IT) (also IGS 1I (Indice de Gravité Sim-
plifié 11) [Simplified Gravity Index]) severity scores. These
composite scores, defined through using substantial cohorts
of intensive care patients, include a number of clinical-
biological parameters such as the number of circulating
platelets, bilirubinemia, diuresis, age, or body temperature.
By calculating a numerical value, these scores can be used
to evaluate the degree to which the function of one or more
physiological systems (for example: cardiovascular, renal,
cerebral) is under attack. They are calculated during the first
days of admission to intensive care. In the case of the
SAPSII score, only the worst value of the parameters
included in the score, measured during the first 24 hours or
their time in intensive care, is taken into consideration.
[0010] However, these scores are of little practical clinical
use because they require the physician to carry out active
investigation into the clinical parameters of a patient’s
history.

[0011] Thus, there is a genuine need for the provision of
other tools, in particular measurable markers, that can be
used to readily and rapidly evaluate the risk of mortality in
a patient admitted into an intensive care unit, who by
definition is in a serious condition that could become life-
threatening. In fact, being able to identify subjects with an
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increased risk of mortality would mean that their care and
follow-up and therapy could be made more suitable.

[0012] In this context, the present invention proposes
providing a novel “biomarker” that can predict an increased
risk of mortality in a patient who has been subjected to a
severe insult (surgery, burns, trauma, etc.,), generating a
systemic inflammatory response (SIRS) or in a patient
presenting with SEPSIS, in particular severe SEPSIS, and
preferably in a patient in a state of septic shock. Studying the
level of expression of this “biomarker” means that the risk
of mortality of the patient can be evaluated readily and
rapidly and all possible preventative measures can then be
taken.

[0013] In a first aspect, the present invention therefore
provides a method of evaluating the risk of mortality in a
patient who has been subjected to an insult such as surgery,
burns, trauma, etc., or to an infection generating a systemic
inflammatory response or SIRS, the method comprising or
even consisting of the following steps:

[0014] measuring the expression of sCD127 in a biologi-
cal sample obtained from said patient, also known as the test
sample; and

[0015] concluding whether there is an increased risk of
mortality after comparing the expression of sCD127 with a
reference value.

[0016] The method of the invention is a method that is
carried out in vitro or ex vivo. It has the advantage of
enabling the risk of mortality to be readily evaluated, in
particular in a patient who has been admitted to an intensive
care unit or as an emergency, by providing a marker that is
directly measurable, in contrast to the SOFA and SAPSII
severity scores, for example, and in which the measurement
can be carried out in a laboratory that is nearby, or at the
patient’s bedside. The measurement of the marker is fully
adapted to being carried out by automated analytical
machines or by test methods known as rapid testing.

[0017] sCD127 is the soluble or plasmatic form of CD127,
the IL-7 receptor. CD127, or the alpha chain of the IL-7
receptor, is a 75 kilodalton (kDa) glycoprotein that is a
member of the hematopoietic growth factor receptor super-
family. It is expressed at the membrane in association with
CD132 (common Y, chain) in order to form the IL-7 recep-
tor. This receptor plays an important role in differentiation,
survival and lymphocyte proliferation. CD127 is constituted
by an extracellular 219 amino acid (aa) portion, a 25 aa
transmembrane portion, and a 195 aa intracytoplasmic por-
tion. The existence of a soluble/plasmatic form, denoted
sCD127, generated by alternative splicing of the mRNA
coding for CD127, is described in 1990 by Goodwin R G et
al., Cell, 1990, 23, 941-951, but as yet its biological function
is only poorly understood.

[0018] In the context of the invention, the term “sCD127”
is used to mean the soluble or circulating form (also known
as the plasmatic or seric form) of the IL.-7 receptor, also
known as the alpha chain of the IL-7 receptor or IL7R or
IL7R-ALPHA or IL7RA or CDWI127, and in particular as
described by Goodwin et al, Cell, 1990, 23, 941-951 and
assayed by Crawley et al, Journal of Immunology, 2010,
184, 4679-4687.

[0019] In particular, the reference nucleic sequences for
CD127 and thus for sCD127 in accordance with the inven-
tion are preferably as follows: Ensembl:
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ENSG00000168685, HPRD-ID: 00893 and nucleotide

sequence: NM_002185.2, VEGA genes:
OTTHUMGO00000090791.
[0020] Furthermore, the reference protein sequences for

CD127 and thus for sCD127 in accordance with the inven-
tion are preferably as follows: NP_002176 XP_942460;
version: NP_002176.2 G1:28610151.

[0021] The sample to be tested in the context of the
method of the invention is a biological sample taken from a
patient in whom the risk of mortality is to be evaluated. In
particular, a biological sample of this type is selected from
those that are susceptible of containing the marker sCD127.
[0022] In the context of the invention, the term “systemic
inflammatory response” or “SIRS” is intended to mean a
response associating at least two of the following criteria:
temperature >38° C. or <36° C., heart rate >90 per minute
(/min), respiratory rate >20/min or paCO,<32 millimeters of
mercury (mmHg), leukocytes >12000 per cubic millimeter
(/mm?) or <4000/mm?> (Bone et al., Chest, 1992, 1644-1655.
[0023] The present invention presents a preferred appli-
cation in patients presenting with SEPSIS, in particular
severe SEPSIS. In particularly preferred manner, the method
of the present invention is more particularly advantageous
for evaluating the risk of mortality in a patient who is in a
state of septic shock. In patients in a septic state (SEPSIS,
severe SEPSIS, and septic shock) who present with SIRS
following an infection, the infection may have a variety of
origins, in particular a bacterial, viral, or fungal origin.
[0024] In a first preferred implementation, the method of
the invention can be employed to conclude that there is an
increased risk of mortality of a patient when an overexpres-
sion of sCD127 is demonstrated in the test sample compared
with a first reference value.

[0025] The term “overexpression” means a significant
increase in the level of expression relative to a reference
value. The person skilled in the art is able to determine the
statistical test to be used in order to determine the reference
value with which the level of expression of sCD127 needs
to be compared as a function of the comparison to be carried
out, for example a comparison of populations or different
types of samples, a comparison of the change over time of
one population or of the same type of sample, etc., and to
determine a significant increase in the level of expression of
sCD127 as a function of the type of samples to be tested (for
example plasma, serum, or blood), the type of immunologi-
cal analysis carried out (for example blot, ELISA), or even
the type of analytical equipment used, etc.

[0026] In this implementation, the first reference value
may correspond to the level of expression of sCD127
measured in a biological sample obtained from a patient who
has been subjected to an insult or to an infection generating
a systemic inflammatory response which that patient is
known to have survived, in particular a patient presenting
with SEPSIS which that patient is known to have survived,
and preferably a patient in septic shock which that patient is
known to have survived.

[0027] Inthis situation, the measurement of the expression
of sCD127 that constitutes the first reference value is
preferably carried out in parallel, i.e. at the same time as the
measurement of the expression of sCD127 that is carried out
on the sample obtained from the patient in whom the risk of
mortality is to be evaluated, even though the reference
sample would have been taken at a time that was earlier than
the time of taking the test sample.
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[0028] This first reference value may also correspond to a
mean value for the level of expression of sCD127 that is
measured on a pool of samples obtained from patients who
have been subjected to an insult such as surgery, burns,
trauma, etc., or to an infection generating a systemic inflam-
matory response (SIRS) that those patients are known to
have survived, in particular patients presenting with SEPSIS
that those patients are known to have survived, preferably
patients in a state of septic shock that those patients are
known to have survived. In this situation, the measurement
of the expression of sCD127 that constitutes the first refer-
ence value is preferably carried out prior to measuring the
expression of sCD127 that is carried out on the sample
obtained from the patient in whom the risk of mortality is to
be evaluated, even though reference samples that are to be
“pooled” will have been taken at a time that was earlier than
the time of taking the test sample.

[0029] In this first preferred implementation, and in par-
ticular in order to evaluate the risk of mortality of a patient
in a state of septic shock, the measurement of the expression
of' sCD127 in the test sample and, where appropriate, in the
biological sample used to obtain the first reference value is
carried out within 4 days, or on day 4 (D4) after the septic
shock, preferably within 3 days, or on day 3 (D3) after the
septic shock, more preferably within 2 days, or on day 2
(D2) after the septic shock, and particularly preferably
within the day, or on day 1 (D1) after the septic shock. In
other words, this first reference value is produced within 4
days, within 3 days, within 2 days, within the day after the
septic shock or on day 4, on day 3, on day 2, on day 1 after
the septic shock. In accordance with a particularly advan-
tageous implementation of this first implementation of the
invention, the first reference value is produced within 2 days
or within the day, or indeed on day 2 or on day 1 after the
septic shock, which means that the risk of the mortality of
the tested patient can be determined very early on.

[0030] In accordance with a second preferred implemen-
tation, the method of the invention can be used to conclude
that there is an increased risk of mortality in a patient when
the expression of sCD127 that is measured in the test sample
is not significantly reduced compared with a second refer-
ence value. The person skilled in the art is capable of
determining the significant percentage reduction, which
depends on the type of test sample (for example plasma,
serum or blood), or the type of immunological analysis (for
example blot, ELISA), or indeed on the equipment on which
the analysis is made, etc. In general, an increased risk of
mortality is concluded if the expression of sCD127 that is
measured in the test sample has not been reduced by more
than 30% compared with this second reference value, and
preferably has not been reduced by more than 25%, and in
particular has not been reduced by more than 20%, or indeed
has not been reduced by more than 15% or than 10%
compared with this second reference value.

[0031] This second reference value may correspond to the
level of expression of sCD127 measured in a biological
sample obtained from the same said patient when sampled
previously, i.e. in a biological sample obtained from the
patient in whom the risk of mortality is to be evaluated and
obtained at a time earlier than the time of the test sample.
The term “earlier” or “prior” is used to mean earlier in time.
Preferably, the second reference value corresponds to the
level of expression of sCD127 as measured in a biological



US 2020/0256876 Al

sample that was immediately prior to the test sample i.e. that
preceded the test sample in the order of samples taken from
the patient.

[0032] In this second preferred implementation, and in
particular in order to evaluate the risk of mortality of a
patient in a state of septic shock, the expression of sCD127
in the test sample is measured at or about 7 days (D7) after
the septic shock, more preferably at or about 4 days after the
septic shock, in particular about 3 days or 3 days after the
septic shock, and still more preferably about 2 days or 2 days
after the septic shock.

[0033] By way of example, the earlier sample may be
taken within 48 hours (h) or 48 h after the septic shock and
at least 24 h before that of the test sample, and preferably the
earlier sample is taken within 48 h or 48 h after the septic
shock and the test sample is taken within the 48 h that follow
taking the earlier sample or 48 h after taking the earlier
sample.

[0034] Thus, in all situations, before measuring the
expression of sCD127 proper in the test sample, the method
of the invention may comprise obtaining the reference value
at an earlier time for comparison with the level of expression
that is to be detected in the test sample, regardless of whether
this is the first reference value or the second reference value,
in order to conclude that there is or is not an increased risk
of mortality in the patient from whom the test sample has
been taken.

[0035] Thus, it is with these reference values, regardless of
whether they are the first reference value or the second
reference value, as obtained previously or at the same time,
that are to be compared with the value for the expression of
sCD127 as measured in the test sample.

[0036] The sample on which the method of the invention
is carried out, also termed the test sample, may be of animal
or human origin, preferably of human origin.

[0037] The test sample may be a biological fluid, for
example selected from blood, whole blood in particular
taken from a vein, i.e. containing white and red cells,
platelets and plasma, serum, plasma, and bronchoalveolar
lavage fluid.

[0038] Preferably, the test sample obtained from said
patient is a sample of plasma or serum.

[0039] The samples from which the reference values may
be determined, regardless of whether they pertain to the first
reference value or the second reference value, also known as
the “reference samples”, may be of different natures and in
particular of a biological nature as mentioned above in
respect of the test sample (biological fluids). Advanta-
geously, these biological samples are of the same nature as
that of the biological sample to be tested, or at least of a
nature that is compatible with constituting a reference as
regards detection and/or quantification of the expression of
sCD127.

[0040] In order to obtain the first reference value in
particular, these samples are preferably obtained from indi-
viduals having the same characteristics or a majority of
common characteristics, in particular the same sex and/or
similar or identical age and/or the same ethnic origin, as
those of the subject or patient in whom the risk of mortality
is to be evaluated. In this case the reference sample may also
be constituted by any, biological or non-biological sample
that has been calibrated to contain a mean value of sCD127
that corresponds to the level as measured for a pool of
biological samples obtained from patients who have been
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subjected to an insult such as surgery, burns, trauma, etc., or
to an infection generating a systemic inflammatory response
(SIRS) that those patients are known to have survived, in
particular patients presenting with SEPSIS that they are
known to have survived, and preferably patients in a state of
septic shock that they are known to have survived. In this
situation, and in a particularly preferred variation, the ref-
erence sample is obtained from one or more patients in a
state of septic shock which that/those patient/s is/are known
to have survived.

[0041] In order to obtain the second reference value in
particular, the reference sample is preferably a biological
sample obtained from a patient in whom the risk of mortality
is to be evaluated and from whom the test sample has been
obtained, but obtained from a sample taken at a time earlier
than the time of the test sample. Preferably, the second
reference value is obtained from a biological sample that
was taken at a time immediately prior to the time of the test
sample, i.e. the sample preceding the test sample in the order
in which the samples are taken from the patient.

[0042] In a particular implementation, the method of the
invention comprises measuring the expression of sCD127
combined with estimating at least one of the SOFA and/or
SAPSII severity scores in order to evaluate the risk of
mortality of the patient who has been subjected to an insult
or to an infection generating a systemic inflammatory
response (SIRS), and in particular from a patient who is in
a state of septic shock. In this implementation, the SOFA
score is preferably calculated as described by D. L. Vincent
et al., Intensive Care Med., 1996; 22:707-710, and/or the
SAPSII score is preferably calculated as described by D. R.
Le Gall et al., JAMA, 1993; 270:2957-63.

[0043] In the context of the present invention, the term
“measure the expression” is intended to mean an in vitro or
ex vivo measurement. Furthermore, this term is intended to
designate the detection and quantification of sCD127, pret-
erably at the protein level.

[0044] In this regard, any method of detection and/or
quantification that is familiar to the person skilled in the art
may be used to implement the invention, regardless of
whether it is in relation to determining the presence of and/or
measuring the expression of the sCD127 protein. By way of
an example of the method of measuring the expression of the
sCD127 protein, reference may in particular be made to that
described by Crawley et al, Journal of Immunology, 2010,
184, 4679-4687.

[0045] In particular, the level of expression of sCD127 is
measured with the aid of tools or reagents that are specific
to sCD127 that can be used directly or indirectly to deter-
mine its presence and/or to quantify its level of expression.
[0046] Examples of tools or reagents that are capable of
detecting and/or quantifying sCD127 and that may be men-
tioned are specific antibodies, which may be polyclonal or
monoclonal, preferably monoclonal, or fragments or deriva-
tives thereof, for example Fab, F(ab)'2, Sv, scFv fragments,
or antibody analogs, in particular affinity proteins with
competitive properties (Nanofitins™).

[0047] Preferred examples of these tools or reagents are
those that are specific for the soluble form of the IL-7
receptor, i.e. that do not recognize CD127, which is the
insoluble cellular/membrane form of this receptor. However,
tools or reagents that recognize both the soluble form, or
sCD127, and the cellular form of the IL-7 receptor, or
CD127, may be used as long as it is possible to distinguish
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these two forms by some other means, such as the nature of
the sample being analyzed (for example plasma or serum
versus biological sample containing cells or whole blood).
[0048] When the sCD127 is detected and/or quantified on
a protein level, standard techniques such as Western blot,
[0049] ELISA, RIA, IRMA, FIA, CLIA, ECL, flow
cytometry or immunocytology may be used.

[0050] Particularly advantageously, the expression of
sCD127 is measured on a protein level, and preferably with
the aid of an ELISA technique.

[0051] In the invention, and in particular in this particular
implementation, the level of expression of sCD127 is pref-
erably measured with the aid of an anti-sCD127 antibody,
which may be monoclonal or polyclonal, and in particular
anti-sCD127 monoclonal antibody. By way of example,
R34.34 anti-human CD127 monoclonal antibodies sold by
Beckman Coulter® or anti-CD127 polyclonal antibodies
sold by R&D Systems® may be used.

[0052] All of the indications and preferences mentioned
above concerning the measurement of the expression of
sCD127 are equally applicable to the measurement of this
expression in the test sample and in the reference sample.
[0053] In a second aspect, the present invention also
provides the use of the measurement, in vitro or ex vivo, of
the expression of sCD127 in order to evaluate the risk of
mortality in a patient who has been subjected to an insult
such as surgery, burns, trauma, etc., or to an infection
generating a systemic inflammatory response or SIRS, in
particular a patient presenting with SEPSIS, in particular
severe SEPSIS.

[0054] Preferably, this use is particularly advantageous for
evaluating the risk of mortality in a patient who is in septic
shock.

[0055] Furthermore, in the context of the use of the
invention, the expression of sCD127 is preferably measured
at the protein level and in particular with the aid of an ELISA
technique.

[0056] In particular, the expression of sCD127 may be
measured using a monoclonal or polyclonal anti-sCD127
antibody, preferably a monoclonal anti-sCD127 antibody.
The antibodies mentioned above may also be used in this
second aspect of the invention.

[0057] In a broader aspect, all of the preferred implemen-
tations mentioned above concerning the method and their
combinations also constitute preferred implementations as
regards the use. More particularly, the use in accordance
with the invention may in particular comprise measuring the
expression of sCD127 combined with an estimate of at least
one of the SOFA and/or SAPSII severity scores in order to
evaluate the risk of mortality in a patient who has been
subjected to an insult or to an infection generating a systemic
inflammatory response (SIRS), and in particular in a patient
who is in a state of septic shock.

[0058] In a third aspect, the present invention also pro-
vides a kit for in vitro or ex vivo measurement of the
expression of sCD127 in a biological sample, comprising:
[0059] specific tools or reagents for measuring the expres-
sion of sCD127 in said biological sample; and

[0060] a positive control sample, which is a sample cali-
brated to contain the quantity of sCD127 that corresponds to
the mean quantity measured in a pool of samples from
patients who are known to have survived, and/or a negative
control sample, which is a sample calibrated to contain the
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quantity of sCD127 that corresponds to the mean quantity
measured in a pool of samples from patients who are known
not to have survived.

[0061] Thus, the kit in accordance with the invention
comprises specific tools or reagents for measuring the
expression of sCD127 in said biological sample, and at least
one control sample.

[0062] In particular, the kit of the invention can be used to
evaluate the risk of mortality in a hospitalized patient who
has been the subject of an insult such as surgery, burns,
trauma, etc., or to an infection generating a systemic inflam-
matory response (SIRS), and in particular in a patient who
is in a state of septic shock.

[0063] Preferably, the specific tools or reagents that can be
used to measure the expression of sCD127 in a biological
sample that are present in the kit of the invention can be used
to detect and/or quantify the expression of sCD127, and
preferably at the protein level.

[0064] In a particularly preferred embodiment, the kit of
the invention contains monoclonal or polyclonal anti-
sCD127 antibodies, in particular monoclonal antibodies, as
specific tools or reagents enabling the expression of sCD127
in said biological sample to be measured.

[0065] Another positive control sample may also be a
biological sample obtained from at least one patient who is
known to have survived. Similarly, another negative control
sample may also be a biological sample obtained from at
least one patient who is known not to have survived.
Regardless of whether it is for a positive or negative control,
this type of control sample is in particular obtained from one
or more patient(s) who have been subjected to an insult such
as surgery, burns, trauma, etc., or to an infection generating
a systemic inflammatory response (SIRS), in particular one
or more patient(s) presenting with SEPSIS, and preferably
one or more patient(s) in a state of septic shock.

[0066] Preferably, the kit comprises both a positive control
sample and a negative control sample, and in particular each
selected from calibrated samples as defined above.

[0067] The invention also encompasses the use of a kit of
the invention for carrying out the method of the invention,
and in particular to evaluate the risk of mortality in a patient
who has been subjected to an insult such as surgery, burns,
trauma, etc., or to an infection generating a systemic inflam-
matory response (SIRS), in particular in a patient presenting
with SEPSIS, in particular severe SEPSIS. Preferably, using
the kit of the invention enables the risk of mortality in a
patient who is in a state of septic shock to be evaluated.

[0068] All of the preferred implementations that are men-
tioned above concerning the method and their combinations
also constitute preferred embodiments of the kit of the
invention and its use.

[0069] Various other characteristics become apparent from
the description below made with reference to the accompa-
nying figures which, by way of non-limiting examples, show
implementations of the subject matter of the invention, in
which:

[0070] FIG. 1 shows the ROC curve of the concentration
of plasmatic sCD127 measured on D1-2, the SAPSII score
and the SOFA score in 70 patients after septic shock.
[0071] FIGS. 2A, 2B and 2C show the survival curves for
sCD127 for 70 patients at D1-2 (A) and D3-4 (B) and the
SAPSII score (C) after septic shock.
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[0072] FIGS. 3A and 3B show the survival curves for the
combination of sCD127 for 70 patients at D1-2 (A) and
D3-4 (B) after septic shock and the SAPSII score.

METHODS

Biological Samples

[0073] Plasma samples were taken from 70 patients in
septic shock on days 1-2 (D1-2) and 3-4 (D3-4) after septic
shock, and were then stored (retrospective cohort). Plasma
samples were also taken from 41 healthy volunteer subjects.
[0074] 28 days after admission to intensive care for septic
shock, 14 patients had not survived (“NS”) i.e. 20%, while
56 patients (“S”) out of the 70 patients had survived.
Assay of the Soluble Form of the IL-7 Receptor (sCD127)
by ELISA

“Coating”

[0075] A “coating” buffer was prepared containing 0.8
grams (g) Na,CO;, 1.4 g NaHCO; and 0.1 g NaN, in 500
millimeters (mL) of water (pH 9.6).

[0076] 100 pl. of capture antibody (Ab) (mouse anti-
human CD127 monoclonal antibody R34.34, Beckman
Coulter®) diluted in a “coating” buffer were deposited per
well in a plate ([Ab]=8 ug/mL). The plate was then covered
and incubated at 4° C. overnight.

[0077] The contents of the well were then aspirated and
the wells were washed 3 times with at least 300 uL 0o 0.05%
PBS-Tween,, washing buffer. All of the liquid was carefully
removed at each wash. After the last wash, the plate was
turned upside down on adsorbent paper in order to eliminate
all traces of buffer.

“Blocking”

[0078] Non-specific fixing was blocked with the aid of 150
ul of blocking buffer per well (10% fetal calf serum
(FCS)/PBS-Tween,,, 0.05%), then the plate was incubated
for 1 h at 37° C.

[0079] Again, the contents of the well were aspirated and
the wells were washed 3 times with at least 300 uL 0o 0.05%
PBS-Tween,, washing buffer. All of the liquid was carefully
removed at each wash. After the last wash, the plate was
turned upside down on adsorbent paper in order to eliminate
all traces of buffer.

Samples and Controls

[0080] A calibration scale was produced with recombinant
human IL-7Ra/CD127 Fe chimera (R&D Systems—Cata-
log number: 306-1R) diluted in PBS 5% FCS dilution buffer,
as described in Table 1 below and in accordance with C.
Janot-Sardet et al. Journal of Immunological Methods, 2010,
28, 115-123.

TABLE 1

th IL-7Ro/CD127 Fe chimera

[e] 500 250 125 625 3125 157 7.85 0
(ng/mL)

Diluent 0 100 100 100 100 100 100 100
(ML)
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TABLE 1-continued

th IL-7Re/CD127 Fe chimera

Solution, 100 100 Successive dilutions 0
500

ng/mL

(uL)

[0081] 100 pL of sample or control (solution of CD127 Fc

chimera reconstituted extemporaneously and in aliquots at
concentrations of 60 ng/mL and 10 ng/ml) were added to
each well, then the plate was incubated for 1 h at 37° C.
[0082] Again, the contents of the well were aspirated and
the wells were washed 3 times with at least 300 uL of 0.05%
PBS-Tween,, washing buffer. All of the liquid was carefully
removed at each wash. After the last wash, the plate was
turned upside down on adsorbent paper in order to eliminate
all traces of buffer.

Detection Antibody

[0083] 100 ul. of detection antibody (biotinylated goat
polyclonal anti-CD127 antibody reconstituted with 1 mL of
1% TBS-BSA, R&D Systems®) diluted in PBS/5% FCS
was added to each well ([Ab]=200 ng/mL), then the plate
was incubated for 1 h at 37° C.

[0084] Again, the contents of the well were aspirated and
the wells were washed 3 times with at least 300 uL of 0.05%
PBS-Tween,, washing buffer. All of the liquid was carefully
removed at each wash. After the last wash, the plate was
turned upside down on adsorbent paper in order to eliminate
all traces of buffer.

Revealing

[0085] 100 ul of Streptavidin-HRP was added to each
well ([Streptavidin-HRP]=8 pl./mL). The plate was then
covered and incubated for 30 min at ambient temperature.
[0086] Again, the contents of the well were aspirated and
the wells were washed 3 times with at least 300 uL of 0.05%
PBS-Tween,, washing buffer. All of the liquid was carefully
removed at each wash. After the last wash, the plate was
turned upside down on adsorbent paper in order to eliminate
all traces of buffer. At this washing stage, the wells were
soaked with washing buffer for 1 min to 2 min before
aspiration.

[0087] The two flasks of the colorimetric substrate TMB
(3,3',5,5'-tetramethylbenzidine, bioMérieux #XX7LF1UC)
were mixed volume to volume and 100 pl. of this substrate
solution was deposited into each well. The plate was then
covered and incubated for 30 min at ambient temperature.

[0088] Finally, the plate was read by measuring the absor-
bance at 450 nm.

Multivariate Analysis

[0089] A Cox model allowed the “Hazard Ratio” and its

95% confidence interval (95% CI) along with its signifi-
cance to be estimated. The SAPSII and SOFA scores were
included in the model in the form of continuous variables,
assuming a linear relationship between their values and the
risk of death (survivors vs non-survivors). The statistical
analyses were carried out using SPSS (version 17.0, SPSS,
Chicago, I11.) and GraphPad Prism (version 5.03, GraphPad
Software, La Jolla, Calif.) software. Values for p of less than
0.05 were considered to be significant.
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Survival Comparison Analysis (“Log Rank” Test)

[0090] The ROC (Receiver Operating Characteristic)
curves were generated using the software mentioned above
and the optimized concentration or optimum sCD127 thresh-
old for obtaining the best sensitivities and specificities was
defined by means of a Youden’s index, which combines the
parameters of sensitivity and specificity for incremental
values for the marker under consideration. The optimized
concentration of the marker that provides the highest Youd-
en’s index, i.e. an optimized sensitivity and specificity, was
thus determined. The Kaplan-Meier survival curves were
obtained after stratification of the patients on the basis of this
optimized value. The difference in survival between the
groups was evaluated using the “Log Rank™ test and the
“Hazard Ratio” (and its confidence interval of 95%), calcu-
lated on the basis of the slopes of these survival curves.

Results

[0091] Assay of the Soluble Form of the IL-7 Receptor
(sCD127)

[0092] The concentration of plasmatic sCD127 was mea-
sured as described above in plasma samples from 70 patients
in septic shock and the SOFA and SAPSII severity scores
were evaluated in these patients on the basis of the clinical
and physiological data available for the first 24 hours of
hospitalization.

[0093] The same measurements were also carried out on
samples obtained from 41 healthy volunteer subjects (HV).
[0094] The results are summarized in Tables 2 to 4 below:
Capacity of sCD127 to Predict the Death of Patients in
Septic Shock

[0095] The predictive capacity of the measurement of the
concentration of plasmatic sCD127 was studied having
regard to the event to be studied, namely mortality. That
from two reference scores, SAPSII and SOFA, was also
studied in respect of this same event.

[0096] The results are represented in FIG. 1 in the form of
a ROC (Receiving Operating Characteristic) curve for
sCD127 measured on D1-2 and the SAPSII and SOFA
severity scores in 70 patients with septic shock.

[0097] The evaluation of the areas under the curve,
reported in Table 2 below, mean that the predictive perfor-
mances of the known SOFA and SAPSII scores can be
compared with that of the measurement of plasmatic
sCD127.

TABLE 2
Area under the Value
curve (AUC) of p
sCD127 measured on D1-2 0.846 P < 0.001
sCD127 measured on D3-4 0.774 P =0.002
SOFA on D1 0.692 P =10.027
SAPSII on D1 0.770 P =0.002

[0098] For the values of sCD127 measured on D1-2, the
optimum threshold was defined as 44.45 ng/ml. using Youd-
en’s index, which provided a sensitivity of 86%; a specificity
of 71%, a positive predictive value (probability that the
patient will die if the test is above the threshold) of 43% and
a negative predictive value (probability that the patient will
survive when the test is below this threshold) of 95%.
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[0099] Similarly, for the values of sCD127 measured at
D3-4, the optimum threshold was defined as 48.10 ng/mL.,
which provided a sensitivity of 71%; a specificity of 86%, a
positive predictive value of 56% and a negative predictive
value of 92%.

[0100] By comparison, with the SOFA score measured at
D1, the sensitivity was 64.3% and the specificity was 66.1%,
with a positive predictive value of 32.1% and a negative
predictive value of 88.1%.

[0101] With the SAPSII scored measured at D1, the sen-
sitivity was 71.4% and the specificity was 55.4%, with a
positive predictive value of 28.6% and a negative predictive
value of 88.6%.

[0102] Thus, these results show that the measurement at
D1-2 of the concentration of sCD127 in plasma from
patients has a better capacity for predicting post-septic shock
death than the conventionally used SOFA and SAPSII scores
(based on the areas under the ROC curves).

Multivariate Analysis

[0103] In order to evaluate the independence of the link
between the plasma concentration of sCD127 and the risk of
death compared with known risk factors for patients in
septic shock (initial severity and number of failed organs
evaluated by the SAPSII and SOFA scores), uni- and mul-
tivariate logistical regression analyses were carried out as
described above.

[0104] A multivariate analysis between the SOFA, SAPSII
scores and the measurement of sCD127 obtained at D1-2
and D3-4 was carried out. The results, which are summa-
rized in Tables 3 and 4 below, show that the measurement of
sCD127 is a marker that is entirely independent of the two
known risk factors, SOFA and SAPSII for the prediction of
post-septic shock mortality.

TABLE 3
Value “Hazard 95% confidence
of p Ratio” interval
sCD127 0.004 8.153 1.927-34.503
D1-2
SOFA 0.872 1.125 0.268-4.718
SAPSII 0.062 3.887 0.936-16,149
TABLE 4
Value “Hazard 95% confidence
of p Ratio” interval
sCD127 D3-4 0.011 6.748 1.55-29.374
SOFA 0.599 1.436 0.373-5.526
SAPSII 0.06 3.787 0.947-15.141

Kaplan-Meier Survival Curves

[0105] Survival curves were established on the basis of
optimum threshold values determined using the ROC curves
and Youden’s index for sCD127 at D1-2 and D3-4. The
survival curve after stratification of patients on the basis of
the SAPSII score was also generated (threshold equal to 53).
The results are shown in FIGS. 2A, 2B, and 2C.

[0106] Regardless of whether it was at D1-2 (FIG. 2A) or
at D3-4 (FIG. 2B), these results show a significant difference
between the two survival curves traced as a function of the
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optimum threshold of sCD127 (D1-2 (FIG. 2A): “Hazard
ratio” =10.22; [95% Cl]: 3.36-31.13; p<0.001, “Log Rank”
test; D3-4 (FIG. 2B): “Hazard ratio”=28.50; [95% Cl]:
7.519-108.0); p<0.001, “Log rank” test.

[0107] In contrast, after stratification on the basis of the
SAPSII score, no significant difference in mortality was
demonstrated (FIG. 2C: p=0.082, “Log Rank” test, “Hazard
ratio”=2.55, [95% CI]: 0.887-7.309).

[0108] Finally, the predictive capacity of the risk of death
of'the combination of an augmented value of sCD127 and an
augmented SAPSII score was evaluated as described above,
after stratification of the patients on the basis of optimum
threshold values determined using ROC curves and Youd-
en’s index for sCD127 at D1-2 and at D3-4 and the optimum
threshold for SAPSII (threshold equal to 53). The corre-
sponding survival curves were thus also generated, and the
results are represented in FIGS. 3A and 3B respectively.

[0109] Regardless of whether it was at D1-2 or at D3-4,
these results show that the patients who have the lowest
concentrations of sCD127 and the lowest SAPSII score have
a much better chance of survival, compared with those who
have higher concentrations of sCD127 and the highest
SAPSII score:

[0110] D1-2 (FIG. 3A): p<0.001, Log Rank test, Hazard
ratio=12.98; [95% Cl]: 3.453-48.83.

[0111] D3-4 (FIG. 3B): p<0.001, Log Rank test, Hazard
ratio=50.94; [95%Cl ]: 9.352-277.4).

[0112] These results demonstrate that the combined mea-
surement of sCD127 and at least one of the SAPSII or SOFA
scores can augment the strength of predictions of mortality
in patients who are hospitalized in intensive care.

[0113] As a consequence, this series of results demonstrate
that measuring the expression of sSCD127 in plasma is a very
useful and reliable immunological marker for evaluating the
risk of mortality in a patient admitted into an intensive care
unit, and in particular a patient in a state of septic shock. In
addition, this parameter can be combined with the usual
clinical scores in order to improve the predictive capacity of
the risk of death for these scores.
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[0114] The invention is not limited to the examples
described and represented, since a variety of modifications
may be provided thereto without departing from the scope of
the invention.

1. A kit for in vitro or ex vivo measurement of the
expression of solubleCD127 in a biological sample, com-
prising:

tools or reagents for measuring the expression of solu-

bleCD127 in the biological sample; and

a positive control sample, which is a sample calibrated to

contain the quantity of sCD127 that corresponds to the
mean quantity measured in a pool of samples from
patients who have been subjected to an insult or to an
infection generating a systemic inflammatory response
who are known to have survived, and/or a negative
control sample, which is a sample calibrated to contain
the quantity of solubleCD127 that corresponds to the
mean quantity measured in a pool of samples from
patients who have been subjected to an insult or to an
infection generating a systemic inflammatory response
who are known not to have survived.

2. The kit according to claim 1, wherein the tools or
reagents allow the detection and/or the quantification of
solubleCD127 expression.

3. The kit according to claim 2, wherein the tools or
reagents allow the detection and/or the quantification of
solubleCD127 expression, at a protein level.

4. The kit according to claim 3, wherein the tools or
reagents are anti-solubleCD127 antibodies.

5. The kit according to claim 3, wherein the tools or
reagents are monoclonal anti-solubleCD127 antibodies.

6. The kit according to claim 1, wherein the patients are
patients with sepsis, or severe sepsis.

7. The kit according to claim 1, wherein the patients are
patients in septic shock.

8. The kit according to claim 7, wherein the biological
samples of the pool are taken within 2 days, or at day 2 after
septic shock.

9. The kit according to claim 7, wherein the biological
samples of the pool are taken within the day after septic
shock, or one day after septic shock.
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