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IN VITRO METHOD FOR THE DIAGNOSIS
OF NEURODEGENERATIVE DISEASES

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a 371 filing of PCT International appli-
cation no. PCT/EP2006/007272 filed Jul. 24, 2006 and pub-
lished in German as WO 2007/014667 on Feb. 8, 2007 which
claims the priority of German application no. 10 2005 036
094.7 filed Aug. 1,2005. The disclosures of these applications
and all other patents, published applications and other refer-
ences cited herein are hereby incorporated by reference in
their entirety.

The present invention relates to a novel in vitro method for
the diagnosis of neurodegenerative diseases, in particular of
dementia, such as Alzheimer’s disease.

Inthe context ofthe present invention, the term “diagnosis”
is used as a general term for medical determinations which,
depending on the clinical state of the patient for whom the
determination is carried out, may be based on different prob-
lems and which serve in particular for detection and early
detection, determination of severity and monitoring, includ-
ing monitoring during the treatment, and prognosis of the
future course of the disease. What is of particular importance
in the present context is that a diagnosis can also be a negative
diagnosis in which the presence of a certain disease is reliably
excluded on the basis of the failure to find a certain feature
typical of the disease, for example the non-detectability of a
biomarker associated with a relevant disease in a blood
sample of a patient.

Also of considerable value for the negative diagnosis are
biomarkers which can be found in elevated concentration in a
plurality of different diseases and therefore do not alone by
themselves permit a positive diagnosis of a specific disease—
although as a rule they can also be decisive for the positive
diagnosis with the use of further clinical or biochemical
parameters.

The diseases with the diagnosis of which the present inven-
tion is concerned tend to be slowly developing, chronic neu-
rodegenerative diseases of non-infectious aetiology, in par-
ticular presenile dementias.

Dementias are generally defined as diseases for which a
common feature is the loss of acquired intellectual capabili-
ties, especially of the memory, and of the normal level of the
personality as a consequence of brain damage. Dementias are
as a rule relatively slowly developing diseases of chronic
character. If dementia phenomena occur before old age, in
middle aged people, they are referred to as presenile demen-
tias and, on the basis of the symptoms typical of them and
pathological changes in the brain, a differentiation is made in
particular between the following diseases or groups of dis-
eases:

Alzheimer’s dementia (AD) (Alzheimer’s disease) is the
most frequent neurodegenerative dementia and accounts for
% of all cases of dementia. AD is distinguished by three
important pathological features which, however, can only be
detected with certainty post-mortem: the formation of amy-
loid plaques and neurofibrillar bundles and the loss of nerve
cells (for an overview, cf. 19; references in the description in
the form of numbers refer to the list of references following
the description). Amyloid plaques consist of extraneuronal
aggregates of amyloid-p-protein, while the neurofibril
bundles contain mainly tau-protein and neurofilaments. It is
presumed that the plaque and neurofibril formation is the
cause of the death of nerve cells.
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The most important symptoms of AD are increasing dys-
functions of memory and intellect with relatively persistent
emotional responsiveness, these symptoms being accompa-
nied by further less specific disturbances which make it dif-
ficult to differentiate AD from other forms of dementia.

Dementia with Lewy bodies (DLB) is the second most
frequent cause of a dementia after Alzheimer’s dementia.
Neuropathologically, DLB is characterized by the occurrence
of so-called Lewy bodies in the brain stem and in the cortex.
These Lewy bodies consist predominantly of aggregates of
the presynaptic protein (a-synuclein) and ubiquitin. Lewy
body pathology can be associated to different extents with
neuropathological changes typical of Alzheimer’s and Par-
kinson’s disease. Thus, in DLB too, the formation of beta-
amyloid and senile plaques occurs, but not neurofibril
bundles (for an overview, cf. 14). Lewy bodies are also
present in the brain of patients with Parkinson’s disease, even
if in a different distribution.

Key symptoms of DLB are a progressive cognitive distur-
bance, episodes of confusion with fluctuating attention and
consciousness, Parkinsonism, frequent falls and syncopes
(brief, paroxysmal unconsciousness). The sensitivity and
specificity of the diagnostic criteria show high specificity
throughout but a very low sensitivity in some cases. This
means that DLB is frequently not diagnosed in clinical rou-
tine.

Frontotemporal dementia (FTD) is also referred to as
Pick’s disease and accounts for about 20% of presenile
dementias. FTD is genetic in some cases and is among the
so-called tauopathies, which are distinguished by overexpres-
sion or underexpression of a tau-protein subtype or by the
expression of a mutated tau-protein. Neuropathological
symptoms are local atrophy of the frontal and/or temporal
cortex and of the substantia nigra and of the basal ganglia.
This results in different levels of speech disturbance, a change
of personality and behavioural peculiarities. Overall, FTD is
underdiagnosed with a sensitivity of 93% and a specificity of
only 23%, AD being the most frequent misdiagnosis.

The term vascular dementia (VAD) covers diseases in
which a dementia is triggered owing to disturbed blood flow
in the brain. There are different types of VAD, of which
multi-infarction dementia (MID) and subcortical VAD (also
referred to as Binswanger’s disease) are the most frequent
forms.

Binswanger’s disease is a slowly progressing dementia
which is characterized pathologically by cerebrovascular
legions in the white brain substance. Clinically this results in
behavioural peculiarities, such as agitation, irritability,
depression and euphoria, and slight memory disturbance.

Multi-infarction dementia arises gradually as a conse-
quence of several small strokes, also referred to as transient
ischaemic attacks (T1A), which led to the destruction of brain
tissue in the cortex and/or subcortical areas. The strokes may
also have remained completely unnoticed, in which case the
dementia is the first noticeable consequence. In the presence
of MID, there is a gradual decrease in cognitive capabilities,
associated with severe depressions, mood fluctuations and
epilepsy.

A diagnosis of dementias is performed nowadays predomi-
nantly on the basis of neuropsychological investigations and
the observation of the development of the disease and its
course using exclusion criteria for certain forms of dementia.
In very many cases, these investigations give ambiguous
results, which explain the abovementioned numbers for the
underdiagnosed forms of dementia or incorrectly diagnosed
cases. The cerebral changes typical of the disease cannot of
course be established directly in living patients and technical
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medical investigations of brain function by means of, for
example, X-ray tomography or MRI are complicated and
expensive.

For the diagnosis of Alzheimer’s disease, the Ronald and
Nancy Reagan Institute of the Alzheimer’s Association and
the NIA Working Group published guidelines for the criteria
which are set for an ideal biomarker for the detection of AD
(7). The following criteria should ideally be fulfilled by the
biomarker:

1. It should be brain-specific and detect a fundamental
feature of the neuropathology of these diseases.

2. The diagnostic sensitivity and the specificity should be at
least 80%.

3. The disease-specific change of the biomarker should
manifest itself in as earlier a stage of the disease as possible,
in order to be able to begin suitable therapeutic measures (9).

There has to date, however, been no biomarker which could
be used in clinical routine in the blood or the cerebrospinal
fluid with sufficient certainty for the early and differential
diagnosis of AD and which fulfils all abovementioned crite-
ria. At present, various potential marker candidates are being
investigated, including inflammation markers, such as IL-6
and TNFq, markers for oxidative stress, such as 3-nitroty-
rosine, and markers which are associated with characteristic
pathological changes of the AD, such as amyloid 3, which is
a main constituent of the amyloid plaques, and the tau-pro-
tein, which is a substantial constituent of the neurofibril
bundles (cf. the overview in 7; 26).

There is a current need for supplementary methods for
investigation which give valid laboratory findings, are based
on a determination of substances in blood or plasma samples
which are suitable as biomarkers for dementias, in particular
for Alzheimer’s dementia (AD), and are suitable for a positive
diagnosis and/or for a negative exclusion diagnosis in patients
in whom the presence of a dementia, in particular of AD, are
suspected.

The present invention provides such a method of investi-
gation in the form of an in vitro method for the detection, for
the determination of severity and for the monitoring and
prognosis of neurodegenerative diseases, in which the pres-
ence and/or concentration of a physiologically inactive proa-
drenomedullin partial peptide is determined in a biological
fluid of a patient who is suffering from a neurodegenerative
disease or 1s suspected of suffering from such a disease, and
conclusions about the presence, the course, the severity or the
success of a treatment of the neurodegenerative disease are
drawn on the basis of the presence and/or concentration found
or of the absence of the specific partial peptide.

Advantageous or preferred developments of a method
according to Claim 1 are described in subclaims 2 to 10.

The present invention is based on considerations by the
inventors for improving the diagnosis of dementias by apply-
ing the discovery that the known forms of presenile dementia
explained in more detail at the outset are also accompanied—
to different extents—by inflammatory processes and endot-
helial damage, which are regarded as essential for the devel-
opment, the symptoms and the course of dementias, which is
why neurodegenerative diseases can also be regarded as neu-
roinflammatory diseases.

Thus, Alzheimer’s disease is characterized, inter alia, by
the occurrence of chronic local inflammatory reactions in the
brain with participation of various inflammatory proteins,
such as complement factors, acute-phase proteins and proin-
flammatory cytokines (26).

Inflammatory processes also play a role in the origin of
vascular dementias (VAD). The levels of TNFa, TGFp, IL-6
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and GM-CSF (granulocyte-macrophage colony-stimulating
factor) are substantially elevated in patients with VAD (23,
24).

In DLB, too, inflammatory processes appear to play a role.
Thus, the number of activated microglia cells in the brain of
patients with DLB is increased, and proinflammatory cytok-
ines, such as TNFa, are overexpressed in certain regions of
the brain, such as the amygdala and the hippocampus.

On the other hand, there are only isolated indications of the
occurrence of inflammatory reactions in the brain of FTD
patients.

Starting (1) from the hypothesis that the neuroinflammatory
processes associated with dementia lead to blood flow distur-
bances, in particular also to microcirculatory disturbances of
the brain, and (ii) that to this extent there is a similarity with
cardiovascular diseases which are associated with blood flow
disturbances or disturbances of the microcirculation (4) of the
cardiac tissue, and (iii) from analytical findings which show
that increased formation of, inter alia, the strong vasodilator
adrenomedullin is detectable in such cardiovascular diseases,
and finally (iv) utilizing the possibility of determining the
formation or physiological release of adrenomedullin reliably
and in clinically valid form with the aid of a novel immunoas-
say of the Applicant which measures the concentration of a
midregional, physiologically inactive preproadrenomedullin
partial peptide (MR-proADM; SEQ ID NO: 2), the inventors
examined the question as to whether it is possible to detect
increased concentrations of the abovementioned midregional
proadrenomedullin partial peptide (MR-proADM) in plasma
also in the case of patients with dementias, in particular
patients in whom Alzheimer’s dementia (AD) had been diag-
nosed with high probability and who otherwise suffered from
no known disease associated with increased adrenomedullin
production.

The measured results in EDTA plasma samples of appar-
ently healthy normal persons and Alzheimer patients,
described below in the experimental section, gave a clear,
diagnostically significant correlation between the concentra-
tions found for the midregional proadrenomedullin partial
peptide (MR-proADM; SEQ 1D NO: 2) and the presence of
dementia symptoms which had led to the diagnosis of “prob-
able Alzheimer’s disease”.

Although the investigations have been limited to date to
plasma samples of Alzheimer patients, the inventors assume
that—possibly with different typical concentration ranges—
characteristic increases of the MR-proADM concentrations
in patient plasmas would have to be detectable also in the case
of other neuroinflammatory dementia forms, in particular in
vascular dementia (VAD) and dementia with lewy bodies
(DLB). This assumption is also supported in particular by
more recent measurements by the applicant of the concentra-
tions of the biomarker procalcitonin in cerebrospinal fluid
(CSF), which demonstrates an immunodiagnostically recog-
nizable relationship of said diseases (cf. patent application
DE 10 2005 034 174.8 of 21 Aug. 2005).

The assay method used for the measurements described in
the experimental section for MR-proADM concentrations in
patient plasmas is based on a non-competitive immunolumi-
nometric sandwich assay, which is described in more detail in
WO 2004/090546 Al (or EP 1 488 209 A1) of the Applicant,
in particular in paragraphs 5 and 6 of the experimental sec-
tion, and in (21). The general statements on the problem of
adrenomedullin determination in patient samples and the
explanations for carrying out the assay in WO 2004/090546
Al and in (21) are hereby incorporated by reference for
supplementing the statements in the present Application.
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Adrenomedullin (ADM) is a peptide hormone which con-
sists of 52 amino acids and is formed in its biosynthesis from
alonger precursor peptide comprising 185 amino acids (SEQ
IDNO: 1). The biosynthesis of adrenomedullin, as in the case
of other peptide hormones, takes place initially as a prepro-
hormone on membrane (Golgi)-bound ribosomes. After
elimination of the hydrophobic N-terminal signal sequence
consisting of 21 amino acids by signal peptidases and folding
of the remaining propeptides in the lumen of the endoplasmic
reticulum, the propeptides in the Golgi apparatus are packed
in vesicles and transported to the cell membrane (20). During
the transport, processing of the propeptides to mature hor-
mones is effected by prohormone convertases on generally
dibasic amino acid sequences (1). Via various stimuli, the
physiologically active, mature peptides (peptide hormones)
are then released into the extracellular space or into the
plasma. After release, the mature active peptides are usually
rapidly deactivated by proteolysis and/or removed from the
circulation by binding to their receptors. They therefore gen-
erally have only short physiological half-lives. Thus, a half-
life of only 22 minutes in the plasma was determined for
ADM (15).

Adrenomedullin is expressed in high concentrations by
vascular endothelial cells (22) in the adrenal medulla, in the
pancreas, in the atrium, in the lungs, in the smallintestine (10)
and in the brain (18). ADM has a variety of biological activi-
ties (a more recent overview is to be found in 2). Thus, ADM
leads to a reduction in blood pressure, to greater sodium
excretion and to an increase in renal blood flow. ADM also
inhibits the secretion of ACTH (adrenocorticotropic hor-
mone) by the pituitary gland and HCI secretion by the gas-
trointestinal mucosa. Furthermore, ADM has antimicrobial
properties against gram-positive and gram-negative bacteria.

The preproadrenomedullin precursor of ADM (SEQ ID
NO: 1) contains, in addition to ADM itself, further segments
or partial peptides, which include a further active peptide, the
proadrenomedullin N-terminal 20 peptide (PAMP), which
likewise has hypotensive, i.e. blood pressure-reducing, prop-
erties (12). A C-terminal partial peptide which has been inves-
tigated in less detail, is referred to as adrenotensin and com-
prises 33 amino acids (amino acids 153-185 of preproADM;
cf. for example description in 21) is likewise vasoactive
according to the findings to date (a vasoconstrictor).

The possibility of the analytical determination of ADM
itself is adversely affected by its short half-life, by its auto-
crine or paracrine action and also by the masking of the
hormone by an ADM-binding protein (5) and its extreme
physical properties (adhesion to surfaces of vessels). A reli-
able, reproducible direct quantification of ADM in the blood
of patients which is suitable for routine purposes is therefore
not possible.

A breakthrough for the reliable determination of the for-
mation or release of ADM by measurement of a blood or
plasma biomarker was made only through the finding that a
stable pro-ADM fragment, the abovementioned preproADM
45-92 or MR-proADM (SEQ ID NO: 2; cf. also WO 2004/
090546 A1 or21) is also present in the blood and is formed in
a stoichiometric ratio to the most important of the active
pro-ADM peptides ADM and PAMP, but is inactive and
stable, so that its quantification by means of an immunoassay
in a valid, reproducible form was possible.

The results of a significant increase in the measurable
plasma concentration of MR-proADM in Alzheimer patients,
reported in the present Application, can be interpreted as
confirmation of the working hypothesis that increased ADM
production, measurable as increased MR-proADM plasma
concentration, is to be observed generally in the case of patho-
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logical endothelial damage or damage to the microcircula-
tion. Dementias constitute an impairment of the microcircu-
lation in the brain, while the heart tissue is affected in the case
of cardiovascular diseases.

The significant increases in the measurable MR-proADM
plasma concentrations found on the basis of a relatively small
group of 20 patients with cardiovascular diseases (heart fail-
ure) and shown in WO 2004/09054 6 has in the meantime been
completely confirmed in more extensive investigations with a
larger group of 232 patients with chronic heart failure (CHF;
also digestive heart failure). Thus, measurable MR-proADM
concentrations of the patients, detected by a sandwich assay
according to WO 2004/090546 with a functional assay sen-
sitivity (interassay CV<20%) of 0.12 nmol/l, could be clearly
correlated with the severity of the respective heart failure.
While the mean value for the plasma concentrations of MR-
proADM in healthy control persons (264 persons) was deter-
mined as 0.33+0.07 nmol/l (value range from 0.10 to 0.64
nmol/l), the mean value for the patients suffering from diges-
tive heart failure was 0.8£0.55 nmol/l and increased with the
severity of the disease (classified according to the NVHA
classification as classes I, I1, ITT and TV; mean MR-proADM
concentrations in nmol/l for class I 0.41x0.15; class 1I
0.61+0.31; class 111 0.77+0.44; class IV 1.35£0.77). An
increase in the MR-proADM value also proved to be a pow-
erful prognosis marker for the expectation of survival of a
patient suffering from heart failure (an increase in the MR-
proADM value proved to be a prognosis marker for poor
chances of survival with a hazard ratio of 1.181 per 0.1 nmol/
1, p<0.0001).

The invention is explained in more detail below with ref-
erence to measured results and a figure.

FIG. 1 shows the results of the measurement of the MR-
proADM concentrations in EDTA plasmas of healthy control
persons, the evaluation having been carried out on the basis of
two age groups, and of patients diagnosed with “probable
Alzheimer’s dementia”.

EXPERIMENTAL SECTION

Description of Assay

The measurement of the mid-regional proADM 45-92
(MR-proADM; SEQ ID NO: 2) in the plasma was effected by
means of an immunoluminometric sandwich assay substan-
tially as described in the experimental section of WO 2004/
090546 or the corresponding EP 1 488 209 Al or in (21) or
(16).

In particular 10 ul of sample/calibrator and 200 pl of tracer
(marked first antibody) were introduced into the tubes coated
with the second antibody and incubated for 2 hours at room
temperature (18-24° C.) with mixing (170-300 rpm). There-
after the liquid phase was decanted and the tubes were washed
four times with 1 ml of LUMItest wash solution
(B.R.A.H.M.S Aktiengesellschaft, Hennigsdorf, Germany).
The bound chemiluminescence was then measured for 1 s per
tube using an LB952T luminometer (Berthold, Wildbad, Ger-
many).

In control measurements, it was found that MR-proADM
should be measured in EDTA plasmas since substantially
lower values are obtained in serum than in EDTA plasma, and
heparin plasma and citrate plasma also give deviating values
which would necessitate another calibration.
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Measurement of MR-proADM in the Plasma of Healthy Con-
trols and Patients Suffering from a Probable Alzheimer’s
Dementia

For determining a reference value for the concentration of
the MR-proADM, a measurement was carried out in EDTA
plasmas of 264 healthy control persons who suffered neither
from a neurodegenerative disease nor from any other recog-
nizable disease (cardiovascular diseases; severe infection or
inflammation) which is known to give an elevated measure-
ment of ADM or of proADM partial peptide. For the control
group, a mean value of 0.33+0.07 nmol/1 (range from 0.10 to
0.64 nmol/l) of MR-proADM was determined. In an evalua-
tion of the control persons according to age groups, a mean
value of 0.337 nmol/l was obtained for the age group
38.3+13.9 years, and a mean value of 0.392 nmol/l for the
selected age group 69.0+4,8 years (cf. FIG. 1).

Patients who had signs of dementia and who had been
diagnosed with “probable Alzheimer’s dementia” served as a
patient group. A value of 0.614 nmol/l was obtained as amean
value for the patient group.

The measured MR-proADM concentrations in the plasma
of healthy controls and patients with a probable Alzheimer’s
dementia are shown in FIG. 1.

The MR-proADM concentration is substantially increased
in patients with a probable Alzheimer’s dementia. Here,
Alzheimer patients can be differentiated from healthy con-
trols with a specificity of 95% (based on younger healthy
controls with an age of 38.3£13.9) or of 82% (based on
age-matched healthy controls with an age 0f 69.0£4.9) and a
sensitivity of 89%.

Although increased ADM production, measured as MR-
proADM concentration in plasma, is observed not only in the
case of dementias but also in the case of other diseases (sep-
sis; cardiovascular diseases/heart failure; as a rule, however,
these can be easily distinguished clinically from dementias)
and MR-proADM is therefore not a brain-specific parameter,
the MR -proADM determination, owing to the high specificity
and sensitivity in AD patients is very suitable for purposes of
supporting AD positive diagnosis and in particular for nega-
tive diagnosis (exclusion diagnosis), normal MR-proADM
concentrations in the plasma of a patient suspected of suffer-
ing from AD can rule out with very high probability a diag-
nosis of AD.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 2

<210> SEQ ID NO 1

<211> LENGTH: 185

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

Met Lys Leu Val Ser Val Ala Leu Met Tyr Leu Gly Ser Leu Ala Phe

1 5 10 15

Leu Gly Ala Asp Thr Ala Arg Leu Asp Val Ala Ser Glu Phe Arg Lys

20 25 30

Lys Trp Asn Lys Trp Ala Leu Ser Arg Gly Lys Arg Glu Leu Arg Met

35 40 45

Ser Ser Ser Tyr Pro Thr Gly Leu Ala Asp Val
50 55 60

Gln Thr Leu Ile Arg Pro Gln Asp Met Lys Gly Ala
65 70 75

Glu Asp Ser Ser Pro Asp Ala Ala Arg Ile Arg Val
85 90 95

Gln Ser Met Asn Asn Phe Gln Gly Leu Arg
100 105

Ser
110
Gly Thr Cys Leu Ala His
115

Thr Val Gln Lys
120

Gln
125

Ile

Ser
140

Asp Lys Asp Lys Asp Asn Val Ala Pro Pro
130 135

Lys

Gly Tyr Gly Arg Arg Arg Arg Arg Ser Leu Pro Glu Ala

145 150 155
Pro Gln Ala His

175

Arg Thr Leu Val
165

Ser Ser Lys
170

Pro Ser Gly Ser Ala Pro His Phe Leu

180 185

<210> SEQ ID NO 2

<211> LENGTH: 48

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Lys Ala

Ser

Lys

Phe Gly

Tyr

Ile

Gly Ala

Arg Ser

Cys Arg

Gln Phe

Pro Ala

Gly Pro 2la

Pro
80

Arg Tyr Arg

Phe

Thr

Ser Pro Gln

Gly Pro Gly

160

Pro

Glu Leu Arg Met Ser Ser Ser Tyr Pro Thr Gly Leu Ala Asp Val Lys

1 5 10

15
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12

-continued

Ala Gly Pro Ala Gln Thr Leu Ile Arg Pro Gln Asp Met Lys Gly Ala

20 25 30

Ser Arg Ser Pro Glu Asp Ser Ser Pro Asp Ala Ala Arg Ile

35 40 45

Arg Val

The invention claimed is:

1. An in vitro method for the detection, for the determina-
tion of severity and for the monitoring and prognosis of
neurodegenerative diseases, said method comprising deter-
mining the concentration of a physiologically inactive proa-
drenomedullin (proADM) partial peptide in a biological fluid
of a patient who is suffering from a neurodegenerative disease
or is suspected of suffering from such a disease, wherein a
concentration of said proADM partial peptide that is elevated
as compared to the concentration in healthy individuals is
indicative of neurodegenerative disease in said patient.

2. The method according to claim 1, wherein the assay
method is an immunodiagnostic assay method.

3. The method according to claim 1, wherein a midregional
proadrenomedullin partial peptide (MR-proADM; SEQ 1D
NO: 2) which has the amino acids 45-92 of the complete
preproadrenomedullin (SEQ ID NO: 1) is determined in the
biological fluid of said patient.

4. The method of claim 2, wherein the immunodiagnostic
assay method is an immunoassay of the sandwich type.

5. The method of claim 1, wherein the neurodegenerative
disease is a presenile dementia selected from the group con-
sisting of Alzheimer’s dementia (AD), dementia with Lewy
bodies (DLB), frontotemporal dementia (FTD) and various
forms of vascular dementia (VAD).

6. The method according to claim 5, wherein said method
1s carried out as part of the diagnosis of Alzheimer’s disease.

7. The method of claim 1, wherein said method is carried
out as part of a multi-parameter determination in which at

10

20

25

least one further biochemical or physiological parameter
informative with regard to the respective clinical picture is
simultaneously determined and in which a measured result is
obtained in the form of a set of at least two measured vari-
ables, which is evaluated for the fine diagnosis of the neuro-
degenerative disease.

8. The method according to claim 7, wherein, as part of the
multi-parameter determination, in addition to the determina-
tion of the proadrenomedullin partial peptide, at least one
further biochemical parameter which is selected from the
groups consisting of inflammation mediators, complement
components, cytokines, chemokines, blood coagulants and
fibrinolytic factors, acute-phase proteins and free radical
compounds is determined.

9. The method according to claim 7, wherein the multi-
parameter determination is effected as a simultaneous deter-
mination by means of a chip technology measuring apparatus
or an immunochromatographic measuring apparatus.

10. The method of claim 7, wherein the evaluation of the
complex measured result of the multi-parameter determina-
tion is effected with the aid of a computer program.

11. The method of claim 1, wherein said biological fluid is
plasma.

12. The method of claim 1, wherein said concentration of

proADM partial peptide in said biological sample is greater
than 0.460 nmol/1.
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