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ENDOGENOUS MORPHINE OR A
NATURALLY OCCURRING METABOLITE
THEREOF AS A MARKER FOR INFECTION

FIELD OF THE INVENTION

[0001] The invention relates to a method for detecting
infection in a patient.

BACKGROUND OF THE INVENTION

[0002] Infection is the detrimental colonization of a host
organism by a foreign species. The infectious agent, or patho-
gen, interferes with the normal functioning of the host and can
lead to dysfunction of the infected tissue, fluid, organ or
organist, and even to death. Infection can be caused by a
variety of pathogens, including bacteria, parasites, fungi,
viruses, prions, and viroids.

[0003] Diagnosis of infectious disease can involve the iden-
tification of the infectious agent, either directly or indirectly.
[0004] Directidentification of a pathogen can be carried out
after a microbial culture. A sample taken from potentially
diseased tissue or fluid is tested for the presence of an infec-
tious agent able to grow within a specific growth medium. For
example, most pathogenic bacteria are easily grown on nutri-
ent agar plates where they will form colonies. The size, color,
shape and form of a colony is characteristic of the bacterial
species, its specific genetic makeup (its strain), and the envi-
ronment which supports its growth. Other ingredients are
often added to the plate to facilitate identification. Plates may
contain substances that permit the growth of some bacteria
and not others, or that change color in response to certain
bacteria and not others. Microbial culture may also be used in
the identification of viruses: the medium in this case being
cells grown in culture that the virus can infect, and then alter
orkill. In the case of viral identification, a region of dead cells
results from viral growth, and is called a “plaque”. Eukaryotic
parasites may also be grown in culture as a means of identi-
fying a particular agent.

[0005] Direct identification of infectious agents can also
rely on biochemical tests such as the detection of metabolic or
enzymatic products characteristic of a particular infectious
agent. For example, in the case of bloodstream infection by
bacteria, bacterial toxins can be secreted into the bloodstream
and readily measured.

[0006] Immunodiagnostic methods are highly sensitive,
specific and often extremely rapid tests used to identify
microorganisms. These tests are based upon the ability of an
antibody to bind specifically to an antigen. The antigen, usu-
ally a protein or carbohydrate made by an infectious agent, is
bound by the antibody. This binding then sets off a chain of
events that can be visibly obvious in various ways, dependent
upon the test.

[0007] PCR-based methods can also be used to detect a
pathogen if the genome of the pathogen is known. One can
generate specific primers recognizing a specific genomic
region of the pathogen and amplify this region from a sample
obtained from a patient.

[0008] Indirect identification of a pathogen can be carried
out by detecting, in a sample obtained from a patient, a mol-
ecule which is specifically induced by the pathogen. For
example, many infectious diseases are diagnosed by the pres-
ence of specific antibodies against the pathogen in the blood-
stream of the patient.
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[0009] An alternative manner to detect infection which
does not require the identification of the pathogen itself is to
detect the organism’s response to infection. Indeed, blood-
stream infection usually results in an inflammatory response,
as is the case in sepsis. Sepsis is an infection-induced syn-
drome characterized by a generalized inflammatory state and
represents a frequent complication in the surgical patient
(Tsiotou et al., 2005).

[0010] Sepsis assessment relies on various laboratory
parameters and hemodynamic parameters. However, changes
in body temperature, heart and respiratory rate and white cell
count (the “SIRS” criteria) are not specific enough to identify
infected patients. Among many biological parameters, mea-
surement of lactate, central venous oxygen saturation
(Scv02), C-reactive protein (CRP) and procalcitonin (PCT)
are of particular interest. (see Spapen et al. 2006 for review).
Document U.S. Pat. No. 5,639,617 describes the quantifica-
tion of PCT for assessing the course of sepsis. Document US
Application No 2004/0180396 discloses the use of other pep-
tide prohormones as biomarkers in the diagnosis of sepsis.
[0011] To date, the diagnosis of sepsis relies on a panel of
parameters, the determination of which is costly and time-
consuming. Moreover, if sepsis is accompanied by clinical
and laboratory signs of systemic inflammation, patients with
inflammation caused by non-infectious causes may also
present similar signs and symptoms (Reinhart et al 2006).
[0012] Thus there is still an existing need to develop an
accurate and specific method for diagnosing infection which
is independent of the infectious agent.

SUMMARY OF THE INVENTION

[0013] In fulfilling this need, there is described a method
for detecting infection, in particular sepsis, in a patient, said
method comprising detecting endogenous morphine or a
naturally occurring metabolite thereof in a biological sample
obtained from said patient.

[0014] The invention also relates to method for detecting
infection, in particular sepsis, in a patient, said method com-
prising measuring the concentration of endogenous morphine
or a naturally occurring metabolite thereof in a biological
sample obtained from said patient.

[0015] The invention also relates to the use of endogenous
morphine or a naturally occurring metabolite thereof as a
marker of infection, in particular sepsis. in a patient.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

[0016] As used herein, the term “infection” refers to the
pathological process caused by the invasion of normally ster-
ile tissue or fluid or body cavity by pathogenic or potentially
pathogenic micro-organisms.

[0017] As used herein, the term “bloodstream infection”
refers to a disease wherein the infectious agent is present in
the bloodstream of the patient.

[0018] As used herein, the terms “sepsis”, “severe sepsis”
and “septic shock” are used to identify the continuum of the
clinical response to infection. Patients with sepsis present
evidences of infection and clinical manifestations of inflam-
mation. Patients with severe sepsis develop hypoperfusion
with organ dysfunction. Septic shock is manifested by hypop-
erfusion and persistent hypotension.

[0019] The term “endogenous morphine” as used herein
has its general meaning in the art (see, for example, Stefano et
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al., 2000). Endogenous morphine and naturally occurring
metabolites thereof were identified in numerous mammalian
tissues (Goumon et al., 2005; Goumon et al., 2006).
Examples of naturally occurring metabolites of morphine are
morphine-6-glucuronide (M6G) and morphine-3-glucu-
ronide (M3G).

[0020] Inapreferred embodiment of the invention, “a natu-
rally occurring metabolite of morphine” is M6G.

[0021] Theterm “anti-morphine antibody” refers to an anti-
body or a fragment thereof which recognizes morphine or a
naturally occurring metabolite thereof.

[0022] The term “anti-CRP” antibody refers to an antibody
or a fragment thereof which recognizes C-reactive protein
(CRP).

[0023] The term “anti-procalcitonin” antibody refers to an

antibody or a fragment thereof which recognizes procalcito-
nin.

[0024] The term “patient” as used herein denotes a mam-
mal such as a rodent, a feline, a canine and a primate. Pref-
erably, a patient according to the invention is a human.

Diagnostic Methods and Kits

[0025] Thepresent invention relates to a method for detect-
ing infection in a patient, said method comprising detecting
endogenous morphine or a naturally occurring metabolite
thereof in a biological sample obtained from said patient.
[0026] Thepresent invention relates to a method for detect-
ing infection in a patient, said method comprising measuring
the concentration of endogenous morphine or a naturally
occurring metabolite thereof in a biological sample obtained
from said patient.

[0027] Examples of biological samples suitable for the
method of the invention include, but are not limited to whole
blood, serum, plasma, urine, saliva and cerebrospinal fluid.
Typically, the biological sample is whole blood, serum,
plasma, or urine. Typically, the biological sample is serum.
[0028] As the skilled person will appreciate, when the
method comprises the detection endogenous morphine or a
naturally occurring metabolite thereof in a biological sample,
the biological sample will be one which is devoid of endog-
enous morphine or a naturally occurring metabolite thereof
under normal conditions, i.e. in a patient who does not suffer
from infection.

[0029] As the skilled person will appreciate, if the patient
has received a treatment comprising morphine or a molecule
which can be metabolized into morphine such as codeine, this
can complicate the determination of the concentration of
endogenous morphine or a naturally occurring metabolite
thereof. In a preferred embodiment of the invention, the
patient has not been treated with any exogenous morphine or
molecule which can be metabolized by the patient into mor-
phine, such as codeine.

[0030] In a preferred embodiment, the present invention
relates to a method for detecting bloodstream infection in a
patient, said method comprising measuring the concentration
of endogenous morphine or a naturally occurring metabolite
thereof in a biological sample obtained from said patient.
[0031] Typically said patient may be affected with sepsis.
[0032] Once the biological sample from the patient is pre-
pared, the concentration of endogenous morphine or a natu-
rally occurring metabolite thereof may be measured by any
known method in the art.

[0033] Inaparticularembodiment, such methods comprise
contacting the biological sample with a binding partner
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capable of selectively interacting with endogenous morphine
or a naturally occurring metabolite thereof present in the
biological sample. The binding partner may be an antibody
that may be polyclonal or monoclonal, preferably mono-
clonal. In another embodiment, the binding partner may be an
aptamer.

[0034] Polyclonal antibodies of the invention or a fragment
thereof can be raised according to known methods by admin-
istering the appropriate antigen or epitope to a host animal
selected, e.g., from pigs, cows, horses, rabbits, goats, sheep,
and mice, among others. Various adjuvants known in the art
can be used to enhance antibody production. Although anti-
bodies useful in practicing the invention can be polyclonal,
monoclonal antibodies are preferred.

[0035] Monoclonal antibodies of the invention or a frag-
ment thereof can be prepared and isolated using any tech-
nique that provides for the production of antibody molecules
by continuous cell lines in culture. Techniques for production
and isolation include but are not limited to the hybridoma
technique originally described by Kohler and Milstein
(1975); the human B-cell hybridoma technique (Cote et al.,
1983); and the EBV-hybridoma technique (Cole et al. 1985).
For example, document TW 526269 discloses monoclonal
antibodies against morphine. Alternatively, techniques
described for the production of single chain antibodies (see
e.g. US. Pat. No. 4,946,778) can be adapted to produce
anti-morphine, single chain antibodies. Antibodies useful in
practicing the present invention also include anti-morphine
fragments including but not limited to F(ab'), fragments,
which can be generated by pepsin digestion of an intact anti-
body molecule, and Fab fragments, which can be generated
by reducing the disulfide bridges of the F(ab'), fragments.
Alternatively, Fab and/or scFv expression libraries can be
constructed to allow rapid identification of fragments having
the desired specificity to morphine. For example, phage dis-
play of antibodies may be used. In such a method, single-
chain Fv (scFv) or Fab fragments are expressed on the surface
of a suitable bacteriophage, e.g., M13. Briefly, spleen cells of
a suitable host, e.g., mouse, that has been immunized with a
protein are removed. The coding regions of the VL and VH
chains are obtained from those cells that are producing the
desired antibody against the protein. These coding regions are
then fused to a terminus of a phage sequence. Once the phage
is inserted into a suitable carrier, e.g., bacteria, the phage
displays the antibody fragment. Phage display of antibodies
may also be provided by combinatorial methods known to
those skilled in the art. Antibody fragments displayed by a
phage may then be used as part of an immunoassay.

[0036] Inanother embodiment, the binding partner may be
an aptamer. Aptamers are a class of molecule that represents
an alternative to antibodies in term of molecular recognition.
Aptamers are oligonucleotide or oligopeptide sequences with
the capacity to recognize virtually any class of target mol-
ecules with high affinity and specificity. Such ligands may be
isolated through Systematic Evolution of Ligands by EXpo-
nential enrichment (SELEX) of a random sequence library, as
described in Tuerk C. 1997. The random sequence library is
obtainable by combinatorial chemical synthesis of DNA. In
this library, each member is a linear oligomer, eventually
chemically modified, of a unique sequence. Possible modifi-
cations, uses and advantages of this class of molecules have
been reviewed in Jayasena S. D., 1999. Peptide aptamers
consist of conformationally constrained antibody variable
regions displayed by a platform protein, such as E. coli
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Thioredoxin A, that are selected from combinatorial libraries
by two hybrid methods (Colas et al., 1996). US Patent Appli-
cation No. 2003/0224435 discloses the use of aptamers for
the detection and quantification of various drugs, including
morphine, in a biological sample.

[0037] The binding partners of the invention such as anti-
bodies or aptamers, may be labelled with a detectable mol-
ecule or substance, such as a fluorescent molecule, an enzyme
able to produce a coloured product, a radioactive molecule or
any others labels known in the art. Labels are known in the art
that generally provide (either directly or indirectly) a signal.
[0038] As used herein, the term “labelled”, with regard to
the antibody, is intended to encompass direct labelling of the
antibody or aptamer by coupling (i.e., physically linking) a
detectable substance, such as a radioactive agent or a fluoro-
phore (e.g. fluorescein isothiocyanate (FITC) or phycoeryth-
rin (PE) or Indocyanine (Cy5). to the antibody or aptamer, as
well as indirect labelling of the probe or antibody (e.g., horse-
radish peroxidise, HRP) by reactivity with a detectable sub-
stance. An antibody or aptamer of the invention may be
labelled with a radioactive molecule by any method known in
the art. For example radioactive molecules include but are not
limited radioactive atom for scintigraphic studies such as
1123,1124,In111, Rel86, Rel88.

[0039] The aforementioned assays generally involve the
bounding of the binding partner (i.e., Antibody or aptamer) in
a solid support. Solid supports which can be used in the
practice of the invention include substrates such as nitrocel-
lulose (e.g., in membrane or microtiter well form); polyvinyl-
chloride (e.g., sheets or microtiter wells); polystyrene latex
(e.g., beads or microtiter plates); polyvinylidine fluoride; dia-
zotized paper; nylon membranes; activated beads, magneti-
cally responsive beads, and the like.

[0040] More particularly, an ELISA method can be used,
wherein the wells of a microtiter plate are coated with a set of
anti-morphine antibodies. A biological sample containing or
suspected of containing morphine or a naturally occurring
metabolite thereof is then added to the coated wells. After a
period of incubation sufficient to allow the formation of anti-
body-antigen complexes, the plate(s) can be washed to
remove unbound moieties and a detectably labelled second-
ary binding molecule added. The secondary binding molecule
is allowed to react with any captured sample marker protein,
the plate washed and the presence of the secondary binding
molecule detected using methods well known in the art. An
alternative method of ELISA involves the addition of a bio-
logical sample containing or suspected of containing mor-
phine or a naturally occurring metabolites thereof to the
coated wells in addition to a known amount of labelled mor-
phine or metabolite thereof. After a period of incubation
sufficient to allow the formation of antibody-antigen com-
plexes and the competition between labelled and non-labelled
naturally occurring molecules, the plate(s) can be washed to
remove unbound moieties. The intensity of the label obtained
by the binding of, for example HRP-conjugated morphine or
metabolite thereof, is detected using methods well known in
the art. In this configuration, that is more sensitive that com-
mon ELISA, decrease of the label is in relation with the
amount of natural molecules present in the sample. In the case
of HRP-conjugated morphine, the addition of a HRP sub-
strate will allow the detection. Colour detection is commonly
used but needs incubation time, whereas luminol-derived
substances alternatives allow a direct (no incubation time)
and a highly sensitive detection.
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[0041] The concentration of endogenous morphine or a
naturally occurring metabolite thereof may be measured by
using standard immunodiagnostic techniques, including
immunoassays such as competition, direct reaction, or sand-
wich type assays. Such assays include, but are not limited to,
agglutination tests; enzyme-labelled and mediated immu-
noassays, such as ELISAs; biotin/avidin type assays; radio-
immunoassay for detecting morphine or a naturally occurring
metabolite thereof has been commercialized under the name
“COAT-A-COUNT Morphine” by DPC Diagnostic. ELISA
kits for detecting morphine or a naturally occurring metabo-
lite thereof are commercially available from Immunalysis
Corporation (Pomona, 91767. California, US) under the ref-
erence 213-0192.

[0042] Measuring the concentration of morphine or a natu-
rally occurring metabolite thereof (with or without immu-
noassay-based methods) may also include separation of the
compounds: HPLC based on hydrophobicity; size exclusion
chromatography based on size; and solid-phase affinity based
on the compound’s affinity for the particular solid-phase that
is used. Once separated, morphine or a naturally occurring
metabolite thereof may be identified based on the known
“separation profile” e.g., retention time, for that compound
and measured using standard techniques. For example, docu-
ment U.S. Pat. No. 4,473,640 discloses amethod for detecting
morphine comprising hydrolysis with a beta-glucuronidase
followed chromatography. Goumon et al. (2005) describe the
detection of morphine or a naturally occurring metabolite
thereof by reverse phase HPLC.

[0043] The separated compounds may be detected and
measured by, for example, a mass spectrometer.

[0044] Other methods can include the enzymatic detection
of morphine or a naturally occurring metabolite thereof. For
example, document U.S. Pat. No. 5,298,414 discloses a
method based on the enzymatic oxidation of morphine to
morphinone by morphine deshydrogenase wherein the enzy-
matic reaction is coupled to a sensor.

[0045] In one embodiment, the method of the invention
further may comprise a step of comparing the concentration
of endogenous morphine or a naturally occurring metabolite
thereof with a predetermined threshold value. Said compari-
son is indicative of infection. Endogenous morphine is
increased during the development of infection.

[0046] A further object of the invention relates to a method
for detecting infection, preferably sepsis, in a patient, said
method comprising the steps of:

[0047] (i) measuring the concentration of endogenous mor-
phine or a naturally occurring metabolite thereof in a a bio-
logical sample obtained from said patient,

[0048] (ii) comparing the concentration of endogenous
morphine or a naturally occurring metabolite thereof mea-
sured in step (i) to a reference value derived from the concen-
tration of endogenous morphine or a naturally occurring
metabolite thereof in a biological sample from a subject who
does not suffer from infection,

wherein an elevated level of endogenous morphine or a natu-
rally occurring metabolite thereof in the biological sample
obtained from said patient as compared to said reference
value indicates that the patient suffers from infection, prefer-
ably sepsis.

[0049] For example, if the biological sample is serum, the
level of endogenous morphine or a naturally occurring
metabolite thereof in a serum sample can be deemed to be
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elevated when it is higher than 0.5 ng/ml, preferably higher
than 1 ng/ml, even more preferably higher than 1.5 ng/ml.
[0050] A further object of the invention relates to the use of
endogenous morphine or a naturally occurring metabolite
thereof as a marker of infection, in particular sepsis, in a
patient.

[0051] A further object of the invention relates to the use of
akit detecting endogenous morphine or a naturally occurring
metabolite thereof for diagnosing infection, in particular sep-
sis, in a patient.

[0052] Yetanother object of the invention relates to a kit for
detecting infection in a patient, comprising a binding partner
which selectively interacts with morphine or a naturally
occurring metabolite thereof. The kit may include an anti-
morphine antibody as above described. In a particular
embodiment, the antibody is labelled as above described. The
kit may also contain other suitably packaged reagents and
materials needed for the particular detection protocol, includ-
ing solid-phase matrices, if applicable, and standards.
[0053] The method or the kit of the invention can also be
used in combination with other methods commonly used for
the diagnosis of infection or sepsis in a patient.

[0054] Typically, the method of the invention further com-
prises the step of detecting CRP and/or procalcitonin in a
biological sample obtained from said patient.

[0055] Typically, the method of the invention further com-
prises the step of determining the erythrocyte sedimentation.
[0056] Typically, the method of the invention further com-
prises the step of determining the white blood cell count.
[0057] Thekit may also contain an anti-CRP antibody and/
or an anti-procalcitonin antibody. Typically, the kit can enable
the detection of endogenous morphine or a naturally occur-
ring metabolite thereof and the detection of CRP or procalci-
tonin in a single biological sample. In one embodiment, said
sample is divided into two samples for the detection in par-
allel assays of endogenous morphine or a naturally occurring
metabolite thereof on the one hand and the detection of CRP
or procalcitonin on the other hand. In one embodiment, the
sample will be used for the multiplex measurement of both
markers in one single assay. In such an embodiment, the kit
contains a binding partner which selectively interacts with
endogenous morphine or a naturally occurring metabolite
thereof and anti-CRP or anti-procalcitonin antibody which
are labelled in a manner that enables their simultaneous
detection.

[0058] The inventors have demonstrated that endogenous
morphine is a marker for infection, in contrast with com-
monly used markers which are elevated in the case of inflam-
mation. Endogenous morphine levels are increased upon any
infection, independently of the infectious agent. Morphine, or
a naturally occurring metabolite thereof, represents an accu-
rate tool of detecting infection in a patient.

[0059] The invention will further be illustrated in view of
the following figures and example.

FIGURE LEGENDS

[0060] FIG. 1 represents the mean+SEM endogenous mor-
phine concentration measured in the serum of infected and
non-infected patients over 3 days of monitoring. *:p<0.05
compared to non-infected patients.

[0061] FIG. 2 represents the mean+=SEM endogenous mor-
phine concentration measured in the serum of patients with
sepsis (S), severe sepsis/septic shock (SS/SSH) compared to
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healthy patients (No SIRS No Infection, NSNI) over 3 days of
monitoring. *:p<0.05 compared to healthy patients.

[0062] FIG. 3 represents the individual and the mean
endogenous morphine concentrations measured in the serum
of patients with S, SS and SSH in comparison with healthy
donors (NSNI) and patients with SIRS. #*:p<0.05 compared to
NSNT and SIRS groups.

EXAMPLE
Material and Methods
[0063] Morphine Specific ELISA
[0064] The morphine specific ELISA kit from Immunaly-

sis Corporation was used for the quantification of morphine
present in secretion and tissue extracts as well as for deter-
mination of morphine plasma levels in septic patients. The
specificity of the test for morphine was confirmed by testing
different amount of M6G, M3G and codeine (0-50 ng/ml,
data not shown). For all tests, standards of morphine were
diluted in the appropriate buffer. 40 pl of blood, culture media
or serum were tested in duplicates.

[0065] Study Setting and Population

[0066] This study protocol was approved by our institu-
tional review board for human experimentation; written
informed consent was obtained before enrolment from each
participant or the authorized representative. 100 consecutive
patients admitted between July and September 2006 to the
intensive care unit (ICU) of the Hospital Hautepierre (Stras-
bourg, France) were prospectively considered for inclusion.
Exclusion criteria comprise former chronic renal, hepatic or
cardiac failure (Taupenot, 2003), ongoing steroids (Rozan-
sky, 1994) proton pump inhibitors and a medical history with
neuroendocrine tumours (Berruti, 2005). Patients with recent
(within 1 month) multiple stress factors, such as repeated
surgical interventions, were excluded. Patients who received
exogenous morphine before admission or during their stay on
ICU were also excluded.

[0067] Data Collection

[0068] Participants (n=43) were divided into five groups
according to ASCCP/SCCM criteria: non septic, non stressed
patients (NSNI, comatose patients after self-poisoning,
requiring therefore transiently mechanical ventilation; n=5),
SIRS (Systemic Inflammatory Response Syndrome) patients
(out of hospital cardiac arrest without any exclusion criteria
norinfection; n=9), infected patients with criteria of sepsis (S;
n=8), severe sepsis (SS; n=6) or septic shock (SSH; n=15).
For diagnosis of infection, special attention was paid to fever
or hypothermia, laboratory relevant positive cultures and
clinical examination according to the definition of specific
infection (Levy, 2003). In septic patients (S, SS and SSH),
sources of infection were respiratory, urinary or digestive
tract. Gram negative bacteria were involved in 55% of the
cases and Gram positive bacteria in 45%. Critically ill
patients (SIRS, SSH) were older (p<0.05) than HC. Between
groups of patients, there were no differences with regard to
mean initial time of first organ dysfunction from admission or
mean ICU stay. SIRS and SSH patients underwent signifi-
cantly more often mechanical ventilation compared with
other critically ill patients (p<0.01). SSH patients had signifi-
cantly higher concentrations of infection biomarkers than
healthy controls (p<0.01).

[0069] Statistical Analysis of Patient Results

[0070] Data are expressed as mean+SEM. SPSS was used
for statistical analysis of non parametric data, including



US 2010/0304411 Al

Mann-Whitney tests, One-Way Anova analysis, Spearman’s
Correlation test, Fisher Exact test, Repeated-Measure analy-
sis and Receiver Operating Characteristics (ROC) curves
comparisons (p<0.05 was considered to be significant).
[0071] Results:

[0072] The circulating amount of morphine was measured
in the serum of a cohort of patient of five groups: non septic
non stressed patients (NSNI, comatose patients after self-
poisoning, requiring therefore transiently mechanical venti-
lation), SIRS patients (out hospital cardiac arrest without
infection), infected patients with criteria of sepsis (S), severe
sepsis or septic shock (SS and SSH respectively). Morphine
specific ELISA was used to measure the concentration of
morphine present in each serum. Data were first analyzed to
determine if a difference exists between serum from infected
and non infected patients. This analysis shows that the mor-
phine concentration found in the serum of infected patients
was significantly higher than the concentration found in non
infected patients (FIG. 1). This concentration was signifi-
cantly higher during the three days of monitoring.

[0073] In a second step, data were analyzed in order to
determine if a difference exists between healthy donors (no
SIRS and no Infection; NSNI), and patients with sepsis (S)
and severe sepsis/septic shock (SS/SSH; F1G. 2). This analy-
sis revealed that morphine concentrations were significantly
higher in patients with sepsis and severe sepsis/septic shock
than healthy donors, during the three days of monitoring. No
significant difference was observed between sepsis and
severe sepsis/septic shock groups.

[0074] To finish, all groups were compared together (day 1)
showing that morphine concentrations increase significantly
only in patients with S, SS and SSH in comparison with
healthy donors (NSNI) and SIRS (FIG. 3).

[0075] Together these data indicate that endogenous mor-
phine represents a marker of infection.
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1. A method for detecting infection in a patient, said
method comprising detecting endogenous morphine or a
naturally occurring metabolite thereof in a biological sample
obtained from said patient.

2. The method of claim 1, said method comprising mea-
suring the concentration of endogenous morphine or a natu-
rally occurring metabolite thereof in a biological sample
obtained from said patient.

3. The method of claim 1, wherein said infection is blood-
stream infection and said detecting comprises detecting
endogenous morphine or naturally occurring metabolite
thereof in a biological sample obtained from said patient.

4. The method of claim 2, wherein said infection is blood-
stream infection and said detecting comprises measuring the
concentration of endogenous morphine or naturally occurring
metabolite thereof in a biological sample obtained from said
patient.
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5. A method for detecting sepsis in a patient, said method
comprising detecting endogenous morphine or a naturally
occurring metabolite thereof in a biological sample obtained
from said patient.

6. A method for detecting sepsis in a patient, said method
comprising measuring the concentration of endogenous mor-
phine or a naturally occurring metabolite thereof in a biologi-
cal sample obtained from said patient.

7. The method according to claim 1, wherein said naturally
occurring metabolite thereof compound is morphine-6-glu-
curonide (M6G).

8. The method according to claim 1, wherein said biologi-
cal sample is a blood sample, a serum sample, a plasma, or a
urine sample.
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9-12. (canceled)

13. A kit comprising a binding partner which selectively
interacts with morphine or a naturally occurring metabolite
thereof and at least one antibody selected from the group
consisting of an anti-C-reactive Protein (CRP) antibody and
an anti-procalcitonin antibody.

14. A kit according to claim 13 wherein said binding part-
ner which selectively interacts with morphine or a naturally
occurring metabolite thereof is an anti-morphine antibody.

15. A kit according to claim 13 wherein said biological
sample is a blood sample, a serum saniple, a plasma or a urine
sample.
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