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CANCER IMMUNOTHERAPY PREDICTIVE PARAMETERS

The present invention relates to parameters which allow the pre-
diction of a clinical benefit following prevention of cancer oxr

treatment of cancer patients by cancer immunotherapies.

Investigations that allow a prediction of the efficacy of a
planned therapeutic intervention for individual cancer patients
are of great importance. Such measures allow to select the ap-
propriate therapy for a certain disease condition and import-
antly avoid treatment and exposure of patients with probably in-
effective but possibiy toxic therapies. Given the substantial
direct and indirect costs of many cancer therapies, predictive

measures also have a major impact on health-economical issues.

The knowledge of predictive parameters is of great importance
also in case of novel investigational agents. Success in clinic-
al profiling of new therapeutics may critically depend on enrol-
ment of those cancer patients into clinical trials that will
likely benefit from this therapy. “Dilution” of clinical results
by non-responding patients may lead to a negative study (e.g. no
statistical significance in a controlled pivotal clinical
trial), which would have been avoided if - based on the know-
ledge of predictive parameters - better inclusion criteria would
have been used.

There are a variety of predictive parameters that allow the
physician to decide which established therapy should be given to
a cancer patient. Most of these parameters directly relate to
the tumor, such as disease stage, spread of disease, previous
therapies etc. Important predictive parameters are determina-
tions of certain biological features of tumor cells such as the
hormone receptor status for hormone-dependent cancers. For
chemotherapies there is the possibility of ex-vivo testing of
chemo-sensitivity of isolated tumor. For recently established
targeted therapies the molecular detection of the presence of
the relevant target is critical. A meanwhile famous example is
the over-expression of the her2-neu receptor in breast cancer as
crucial prerequisite for a successful therapy with the mono-

clonal anti-her2-neu antibody trastuzumab (Herceptin).
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However, cancer is a disease that substantially involves con-
stant interactions between tumor and the tumor-bearing host.
There is increasing evidence that the immune system already
plays a critical role in controlling early events in the recog-
nition and destruction of first malignant cells, but importantly
a proper function is also very important in later stages of the
disease to control and stabilise progression (at least for a
certain time). It is, however, well known that the immune system
of cancer patients often is impaired due to the disease and also
due to immunosuppressive therapies such as chemotherapies and

radiation therapy.

It is assumed by most scientists in the field that cancer immun-
otherapies, and especially active immunotherapies such as cancer
vaccines, rely on a proper function of the immune system as one
of the key requisites for a possible clinical efficacy. In con-
sequence, for such immunotherapies host factors and their inter-
play may be as important for clinical success as properties of
the tumor. Therefore, certain immunoldgical host parameters may
predict the efficacy of cancer immunotherapies. This may be es-
pecially valid for cancer vaccine approaches, as these ap-
proaches are designed to act as trigger for a specific activa-
tion of the immune system to produce the pharmacologically act-
ive principle such as e.g. tumor-specific cytotoxic T-cells, tu-
mor-specific antibodies with appropriate effector functions, and
the like.

One of the well-known and general parameters of the status of
the immune system is the white cell blood count enumerating
various types of white blood cells. Such measurements are always
performed in the course of a cancer therapy. Thus, for example,
the number of neutrophils or the number of lymphocytes is always
determined in cancer patients, especially when undergoing clin-
ical trials.

These data have been correlated by some groups with the success
of the cancer therapy. For example, Fumagalli et al. (J Immun-
other. 2003 Sep-0Oct;26(5): 394-402) reported that lymphocyte

counts independently predicted overall survival in advanced can-
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cer patients as a biomarker for IL-2 immunotherapy. In this
study it was retrospectively evaluated whether lymphocytosis, in
addition to clinical characteristics at baseline and to tumor
objective response, may predict overall survival in metastatic
renal cell carcinoma patients who received IL-2 subcutaneously
(s.c.). Overall survival, clinical characteristics, tumor re-
sponse, and- total lymphocyte count at baseline and during the
first treatment cycle of 266 advanced renal cell cancer pa-
tients, treated with 1 of 4 different firstline s.c. IL-2-based
protocols, were studied using the Cox multivariate analysis. A
two-step bootstrapping procedure confirmed such predictive per-
formance. Lymphocyte count monitoring was regarded to represent
a biomarker of the host response to subcutaneous IL-2 treatment
useful for multimodal clinical assessment, as it predicts over-
all survival in advanced cancer patients independently from tu-

mor response and from main clinical characteristics.

The purpose of the study of Atzpodien et al. (Br J Cancer. 2003
Feb 10;88(3):348-53) was to identify a comprehensive prognostic
system of pretreatment clinical parameters in 425 patients (pts)
with metastatic renal-cell carcinoma treated with different sub-
cutaneous (s.c.) recombinant cytokine-based home therapies in
consecutive trials. Treatment consisted of (A) s.c. interferon-
alpha 2a (INF-alpha), s.c. interleukin-2 (IL-2) (n=102 pts), (B)
s.c. IFN-alpha 2a, s.c. IL-2, and i.v. 5-fluorouracil (5-FU)
(n=235 pts) or (C) s.c. IFN-alpha 2a, s.c. IL-2, and i.v. 5-FU
combined with p.o. 13-cis-retinoic acid (13cRA) (n=88 pts). Ka-
plan-Meier survival analysis, log-rank statistics, and Cox re-
gression analysis were employed to identify risk factors and to
create a multiple risk factor model. The following pretreatment
risk factors were identified by univariate analyéis: (1) three
and more metastatic sites, (2) presence of liver, lymph node or
bone metastases, (3) neutrophil count > or = 6500 cells microl
(-1), (4) serum lactate dehydrogenase level (LDH) > or = 220 U 1
(-1), and (5) serum C-reactive protein level (CRP) > or = 11 mg
1(-1). Cox regression analysis with forward stepwise variable
selection identified neutrophil count as the major prognostic
factor (hazard ratio = 1.9, P<0.001), while serum levels of LDH
and CRP, time between diagnosis of tumor and onset of metastatic

disease, number of metastatic sites, and bone metastases were
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significart hut somewhat l2ss important prognosiic variables within the muitiple risk
factor model (hazard ratio < or = 1.8), Schmidt et al. (Brit . J. Cancer 895 (2005), 273~
278) report that elevated neutrophil and monocyte counts In peripheral blood are
associated with poor survival in patients with metastatic melanoma receiving IL-2-based

immunotherapy.

The present invention proviges immunological parameters measured at baseline (for
chinical trials: preterably before first treatment of enrolled patients) that may have a
predictive value for a clinical benefit of cancer immunotherapies, especially regarding
overall survival (OS) . The present invention also provides methads for the pre-selection
of cancer patients who may experience a clinical benefit following immunaotherapies.
These parameters should be easily detectable and manageable.

Therefore, the present invention provides a method far pradicting the efficacy ot a
cancer mmunolherapy of an individual with respect to clinical benefit, this methad
comprising the following steps:

providing a blcod sample of said individual,

(al) determining the numiber of lymphocytes in the blood of said individual and/or
- {a2) determining the number of neutraphils in the blood of said individual and

{bl) identifying the individual as having a predictive clinical benefit from the
immunotherapy, if the number of lymphocytes is below or equal to a lymphocyte
baseline level of 1.4 to 1.8 x 10Y per litar binod, especially betow or equal to 1.6 x 10°

per liter blood: or

immunotherapy, if the number of neutrophils is el or equal to @ neutrophil baseline
level of from 4.0 10 6.0 x 10° per liter blond, especially below or equal 105 0 x 10°
neutrophils per liter blood; or

(b3} identifying the individual as not having a predictive clinical benefl, if the
number of lymphocyles is above a lymphocyte baseling level of 1.4 10 1.8 x 10° per liter v
blood, especially above 1.6 x 107 per litar blood and the nurnber of nsutrophils is above

a neutrophil baselina level of frarn 4.0 10 6.0 x 10? per liter blood.

RECEIVED TIME 18. APR. 16:04
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Thers is tharefore provided an in vitro method for identifying an individual as having a
good predicted clinical enafit for effective tumor vaccination based on tumor antigens.
aaid individual suffering from a tumor which is associated with said turmor antigen,
COMPrising

detemmining the number of lymphocytes or neutrophils in a bland sample of
sAaid individual and

- identifying the individual as having a gooad predicted clinical benefit for
effective tumar vaccination based nn tumar antigens if the number of
lyrmphocytes in the blood sample of said tumor individual is below or equal to a
hyrnphocyte vaccination baseling level of 1.4 to 1.8 x 10% per liter blood, or if the
number of neutrophils is below or equal to a neutrophil vaccination hassline level
of 4.0 10 6.0 x 10° per liter blond.

An in vitro method for identifying an individual as having a good predicted clinical benefit

for effective tumor vaccination with a tumor antigen, said individual suffering from a

tumor which is associated with said tumor antigen, comprising

44444 detemining the number of lymphocytes and neutraphils in a tlood sample of
said individual and

identifying the individual as having a good predicted clinical benefit for
effective tumor vaccination based on tumor antigens, if the number of
lymphocytas in the blaod sample of said tumor individual is below or equal 10 a
lymphocyte vaccination baseline level of 1.4 to 1.8 x 10" per liter blood, and if the
number of neutrophils s below or equal to a neutrophil vaccination haseling lovel
S of 4.0 to 6.0 x 107 per liter blood.

are considered which @irs usually within the "normal” values of individuals. It is clear that
tumar patients which have alreardy a lymphocoyle or neutrophil number within
pathological ranges have a bad prediction for clinical benefit in general. However, the

present invention makes use of a significant difference in prediction of a treatment

RECEIVED TIME. 18. APR. 16:04
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within the physiological range of lymphocoyte numbsrs and neutraophil numbers or

combinations of theee numbers.

numbears within 1.2 and 4.5 x 10° per liter blood, or leukocyta numbers within 4 and 10 x
10° per liter blocd, are regarded as physislogical ("normal’) . Pathological values differ
fiom souce o BOUUICE, €.43. neuliopania is repailed 1o be associated with less than 1 x
10° neutrophils; severe neutropenia is associated with less than 0.5 x 10° neutrophils,
Lymphopenia is associated with less thar 1 x 10° lymphocytes per liter blood;
leukopenia with less than 4 x 10” leukocyles per liter blood. According to the present
invention, patients with a number of lymphocytes or neutrephils within the physiological’
range are contemplated, i.e. with at least 0.5 x 10 lymphocytes or neutraphils per liter
blood. preferably with at least 1 x 10” lymphocytes or neutrophils per liter blood. This
daoes not exclude transiently antificially reducad levels of ivmphmcytes or neutrophils
within the course of the present invention to be excluded from the preferred

ambhndiments of this inventinn.

Within the present invention cerain critical baselines for iymphocytes or neutrophils
nurmbers {which are within the physiolagical range) are contemplated, for examiple to

aefine alow neutrophil number or @ low lymphoeyte number; or combina-

RECEIVED TIME 18, APR. 16:04
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tions of these values, such as the neutrophils or lymphocytes
low low value (NOL-LL). A
Specifically the parameter NOL-LL (low neutrophils or low lymph-
ocytes for a good prediction for the treatment) is a surprising
result, because although it is in principle beneficial for any
patient to have e.g. a high lymphocyte number, in the case of
prediction of efficacy of a cancer immunotherapy, the opposite
is true: in terms of prediction of clinical benefit it is bene-
ficial if lymphocytes or neutrophils are low. Even if only one
of lymphocytes or neutrophils are low (and the other number is
high) prediction is positive. Only if both the lymphocyte num-
bers and neutrophil numbers are high, prediction for efficacy of
the treatment is not good. Since neutrophils represent usually
around 70 % of total’leukocytes, the subject matter of the
present invention also relates to methods as disclosed herein,
where instead of neutrophils or lymphocytes total leukocytes are
contemplated, optionally with a correction factor of (around)

70 %, e.g. instead of 4.0 to 6.0, especially 5.0 x 10° neutro-
phils per liter blood, one could also use 6.5 to 8.5, especially
7.5 x 10° leukocytes per liter blood. However, there is a likeli-
hood that a certain amount of significance is lost, if one re-

lies on the total leukocyte number instead of neutrophil counts.

The present invention allows a statistically significant predic-
tion of the efficacy of the cancer immunotherapy. The clinical
benefit according to the present invention may be defined in
various established ways in tumor medicine. For example, defini-
tion is proper if based on time-to-event measurements (against a
control group):

-  Improvement in overall survival (fully accepted by all
oncologists and regulatory authorities)

- Improvement in relapse-free survival (when no clinically
evident tumor mass is present; i.e. after surgery; =
adjuvant setting)

- Improvement in progression-free survival (time until disease
is progressing, based on defined measurable increase in

tumor mass).

Benefit is often also claimed in case of an improved response

rate (based on defined shrinking of a tumor mass for a certain
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time period). However, clinical response in terms of tumor
shrinking does not necessarily improve survival parameters. Ac-
cording to a preferred embodiment, the improved clinical benefit
is an improved overall survival time.

As already stated above, the method according to the present in-
vention is preferably performed only with patients having a num-
ber of neutrophils or lymphocytes within “normal” ranges, i.e.
usually above 1.0 x 10° of each cell type per liter blood.
Preferably the number of lymphocytes is from above 1.0 x 10° to
1.6 x 10° per liter blood for a good predictive efficacy, espe-
cially from 1.2 x 10° to 1.6 x 10° per liter blood. According to
a preferred embodiment, the number of neutrophils for the pre-
diction of a good efficacy is from 1.0 x 10° to 5.0 x 10° per
liter blood, especially from 1.7 x 10° to 5.0 x 10° per liter
blood.

Cancer immunotherapy is based on therapeutic interventions that
aim to utilise the immune system to combat malignant diseases.
It can be divided into unspecific approaches and specific ap-
proaches. Unspecific cancer immunotherapy aims at activating
parts of the immune system generally, such as treatment with
specific cytokines known to be effective in cancer immunotherapy
(e.g. IL-2, interferon’s, cytokine inducers).

In contrast, specific cancer immunotherapy is based on certain
antigens that are preferentially or solely expressed on cancer
cells or predominantly expressed by other cells in the context
of malignant disease (usually in vicinity of the tumor site).
Specific cancer immunotherapy can be grouped into passive and
active approaches: )

In passive specific cancer immunotherapy substances with spe-
cificity for certain structures related to cancer that are de-
rived from components of the immune system are administered to
the patient. The most prominent and successful approaches are
treatments with humanised or mouse/human chimeric monoclonal an-
tibodies against defined cancer associated structures (such as
Trastuzumab, Rituximab, Cetuximab, Bevacizumab, Alemtuzumab).

The pharmacologically active substance exerts is activity as
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long as a sufficient concentration is present in the body of the
patient, therefore administrations have to be repeated based on

pharmacokinetic and pharmacodynamic considerations.

On the other hand, active specific cancer immunotherapy aims at
antigen-specific stimulation of the patient’s immune system to
recognise and destroy cancer cells. Active specific cancer im-
munotherapy therefore, in general, is a therapeutic vaccination
approach. There are many types of cancer vaccine approaches be-
ing pursued, such as vaccination with autologous or allogeneic
whole tumor cells (in most cases genetically modified for better
immune recognition), tumor cell lysates, whole tumor associated
antigens (produced by means of genetic engineering or by chemic-
al synthesis), peptides derived from protein antigens, DNA vac-
cines encoding for tumor associated antigens, surrogates of tu-
mor antigens such as anti-idiotypic antibodies used as vaccine
antigens, and the like. These manifold approaches are usually
administered together with appropriate vaccine adjuvants and
other immunomodulators in order to elicit a quantitatively and
qualitatively sufficient immune response (many novel vaccine
adjuvant approaches are being pursued in parallel with the de-
velopment of cancer vaccinesf. Another set of cancer vaccine ap-
proaches relies on manipulating dendritic cells (DC) as the most
important antigen presenting cell of the immune system. For ex-
ample, loading with tumor antigens or tumor cell lysates, trans-
fection with genes encoding for tumor antigens and in-vivo tar-
geting are suitable immunotherapies according to the present in-
vention.

Consequently, preferred cancer immunotherapies according to the
present invention are selected from the group consisting of un-
specific cancer immunotherapy, preferably treatment with cy-
tokines, especially treatment with interleukin-2 (IL-2), inter-
ferons or cytokine inducers, tumor antigen-specific active im-
munotherapy and tumor antigen-specific passive immunotherapy, or
combinations thereof. It is specifically preferred that said
cancer immunotherapy is a tumor antigen-specific active or pass-
ive immunotherapy and that said individual suffers from a tumor

which is associated with said tumor antigen or antigens.
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According to a preferred embodiment, the cancer immunotherapy
according to the present invention includes administration of an
. immunogenic antibody. Such antibodies are preferably based on
one or more tumor antigens being specific for the cancer to be
treated. Preferred immunogenic antibodies to be used according
to the present invention are for example described in EP 0 528
767, EP 0 644 947, EP 1 140 168 and EP 1 230 932. A preferred
antibody used for active immunotherapy is an anti-EpCAM antibody
as described in WO 00/41722 or WO 2004/091655. A specifically
preferred antibody is the antibody IGN101l, an anti-EpCAM anti-
body described e.g. in WO 00/41722. IGN 101 is a ready-to-use
therapeutic vaccine that triggers an immune response to EpCAM
(epithelial cell adhesion molecule), a membrane molecule that is
almost always expressed - and often over—expressed - on epi-
thelial cancer cells and that mediates self-adhesion. The vac-
cine antigeh in IGN 101 is an immunogenic murine monoclonal an-
tibody that structurally mimics certain EpCAM epitopes but also
itself binds to EpCAM.

The methods according to the present invention are generally ap-
plicable for all types of tumors or tumor patiehts, specifically
for tumor patients undergoing cancer immunotherapy. The present
invention is therefore specifically suited for solid tumors, es-
pecially for tumors of the colorectal system. The present method
is surprisingly suitable for tumors which are non-immunogenic
tumors (i.e. tumors with low frequency of spontaneous remission;
in contrast to immunogenic tumors, such as melanoma or renal
cell carcinoma) . Preferred tumors for the method according to
the present invention are tumors which are non-immunogenic tu-
mors (and have therefore not a direct correlation to white blood
cells), especially epithelial tumors. These preferred tumors
have an extremely low likelihood for spontaneous remission
mainly because these tumors are more “hidden” to the immune sys-
tem. Examples of preferred tumors according to the present in-
vention are breast cancer, lung cancer, cancer in the stomach,
pancreas carcinoma, prostate cancer, ovarial carcinoma and
colorectal cancer. The present method is preferably applied for
patients with colorectal cancer.

Preferably, the prediction is made of a tumor patient in stage
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III or IV of said tumor, classified according to the American
Joint Committee on Cancer Manual for Staging Cancer, 6" Edition

(2002), especially a tumor patient in stage IV.

The neutrophil or lymphocyte number may also be adjusted to a
level for predictive benefit if the original level of the pa-
tient does not indicate a prediction for improved benefit. With
such suitable methods it is possible to modulate lymphocyte val-
ues or neutrophil values in peripheral blood e.g. to below or
equal to 1.6 x 10° or below or equal to 5.0 x 10° per liter
blood, respectively. Such a transient modulation of the WBC
counts of cancer patients could e.g. be done immediately before
start of cancer therapy, especially before cancer immunotherapy
(against all common understanding of the problems caused by a
damaged immune system for cancer vaccination) and may then lead
to a survival benefit. As stated above, this could be achieved
by several means:

. Apheresis techniques to transiently reduce lymphocyte and
neutrophil counts

. Radiation therapies to transiently reduce lymphocyte and
neutrophil counts

. Pre-treatment with agents that reduce the number of lympho-
cytes (and neutrophils), such as chemotherapeutic drugs, mono-
clonal antibodies against lymphocyte markers (e.g. OKT-3, anti-
CD25 Mabs), immunomodulatory drugs, cytokines or mixtures there-
of in an amount to effectively bring the lymphocyte/neutrophil
number to the desired level for prediction of benefit.

Therefore, it is preferred that said individual is an individual
who had received a lymphocyte reduction treatment, preferably
selected from one or more of lymphocyte reducing apherésis, ra-
diation therapy or administration of lymphocyte reducing agents,
especially of chemotherapeutic drugs, monoclonal antibodies
against lymphocyte markers, immunomodulatory drugs, cytokines or
mixtures thereof, or that said individual is an individual who
had received a neutrophil reduction treatment, preferably selec-
ted from one or more of neutrophil reducing apheresis, radiation
therapy or administration of neutrophil reducing agents, espe-
cially of chemotherapeutic drugs, monoclonal antibodies against

neutrophil markers, immunomodulatory drugs, cytokines or mix-
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tures thereof.

The individual for whom a prediction is established is prefer-
ably a healthy individual with a genetic or behavioural risk of
developing a tumor being associated with said tumor antigen. For
such individuals a prevention of the tumor disease is critical
and a successful active immunisation is highly beneficial for
these persons.

In a preferred embodiment according to the present invention, a

method for identifying the prediciton for improved clinical be-

nefit of an individual suffering from a tumor is provided which

comprises .

- providing a blood sample of said individual,

- (al) determining the number of lymphocytes in the blood of
said individual and

- (a2) determining the number of neutrophils in the blood of
said individual and

- (bl) identifying the individual as having a predictive
clinical benefit, if the number of lymphocytes is below or
equal to a lymphocyte baseline level of 1.4 to 1.8 Q 10° per
liter blood, especially below or equal to 1.6 x 10° per
liter blood (even if the number of neutrophils is above 4,0
to 6.0 x 10° per liter blood, especially above 5.0 x 10°
neutrophils per liter blood); or

- (b2) identifying the individual as having a predictive
clinical benefit, if the number of neutrophils is below or
equal to a neutrophil baseline level of from 4.0 to 6.0 x
10° per liter blood, especially below or equal to
5.0 x 10° neutrophils per liter blood (even if the number of
lymphocytes is above 1.4 to 1.8 x 10° per liter blood,
especially above 1.6 x 10° per liter blood); or

- (b3) identifying the individual as not having a predictive
clinical benefit, if the number of lymphocytes is above a
lymphocyte baseline level of 1.4 to 1.8 x 10° per liter
blood, especially above 1.6 x 10° per liter blood and the
number of neutrophils is above a neutrophil baseline level
of from 4.0 to 6.0 x 10° per liter blood, especially above
5.0 x 10° neutrophils per liter blood.
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According to another aspect, the present invention also relates

to a method for preventing or treating tumor diseases in an in-

dividual comprising the steps of

- determining whether the number of lymphocytes in the blood
of said individual is above or below or equal to a
lymphocyte baseline level of from 1.4 to 1.8 x
10° per liter blood, especially below or equal to 1.6 x 10°
lymphocytes per liter blood,

- optionally adjusting the number of lymphocytes in the
blood of said individual to a level below or equal to
said lymphocyte baseline level, and

- administering an effective amount of a cancer immunotherapy
drug to said individual, and optionally repeating these
steps in subsequent treatments.

Accordingly, the present invention also relates to a method for

preventing or treating tumor diseases in an individual compris-

ing the steps of

- determining whether the number of neutrophils in the blood
of said individual is above or below or equal to a
neutrophil baseline level of from 4.0 to 6.0 x
10° neutrophils per liter blood, especially below or equal
to 5.0 x 10° neutrophils per liter blood,

- optionally adjusting the number of neutrophils in the
blood of said individual to a level below or equal to
said neutrophil baseline level, and

- administering an effective amount of a cancer immunotherapy
drug to said individual, and optionally repeating these
steps in subsequent treatments.

Preferably, the cancer immunotherapy drug is a tumor antigen
vaccine based on an antigen or antigens specific for said tumor

disease to be treated or prevented.

Optional repeating of such administering may be carried out
once, twice or more times (also up to 10 to 20 times per year is
not unusual)

According to a preferred embodiment the tumor is an epithelial

tumor, preferably breast cancer, lung cancer, especially Non-
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Small-Cell-Lung-Cancer (NSCLC), cancer in the stomach, pancreas
carcinoma, prostate cancer, ovarial carcinoma or colorectal can-
cer, especially colorectal cancer.

Preferred individuals for the cancer immunotherapies according
to the present invention are tumor patients in stage III or IV
of said tumor, classified according to the American Joint Com-
mittee on Cancer Manual for Staging Cancer, 6™ Edition (2002),

especially tumor patients in stage IV.

On the other hand, it is also preferred to treat a healthy indi-
vidual with a genetic or behavioural risk of developing a tumor,
especially a tumor being associated with said tumor antigen.

The adjustment of the number of lymphocytes may be established
by a lymphocyte reduction treatment, preferably selected from
one or more of lymphocyte reducing apheresis, radiation therapy
or administration of lymphocyte reducing agents, especially of
chemotherapeutic drugs, monoclonal antibodies against lymphocyte
markers, immunomodulatory drugs, cytokines or mixtures thereof.

The adjustment of the number of neutrophils may be established
by a neutrophil reduction treatment, preferably selected from
one or more of neutrophil reducing apheresis, radiation therapy
or administration of neutrophil reducing agents, especially of
chemotherapeutic drugs, monoclonal antibodies against neutrophil

markers, immunomodulatory drugs, cytokines or mixtures thereof.

Preferably, the number of lymphocytes and the number of neutro-
phils is adjusted to a level below or equal to each baseline
level.

The present method is specifically suitable for designing and
evaluating clinical trials for proving efficacy of a given tumor
treatment by grouping of patients in specific groups selected
and determined according to the parameters according to the
present invention. According to a specific aépect, the present
invention therefore also relates to a method for conducting
clinical trials for a cancer immunotherapy comprising the group-
ing of patients into a group which has a lymphocyte number below
or equal to a lymphocyte baseline level, said lymphocyte
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baseline level being a value from 1.4 to 1.8 x 10° lymphocytes
per liter blood, especially 1.6 x 10° per liter blood, or a neut-
rophil number below or equal to a neutrophil baseline level,

said neutrophil baseline level being a value from 4.0 to 6.0 x
10° neutrophils per liter blood, especially 5.0 x 10° per liter
blood.

The invention consegquently also relates to a method for conduct-
ing clinical trials for a cancer immunotherapy comprising the
grouping of patients into a group which has a lymphocyte number
below or equal to a lymphocyte baseline level, said lymphocyte
baseline level being a value from 1.4 to 1.8 x 10° lymphocytes
per liter blood, especially 1.6 x 10° per liter blood, and a
neutrophil number below or equal to a neutrophil baseline level,
said neutrophil baseline level being a value from 4.0 to 6.0 x

10° neutrophils per liter blood, especially 5.0 x 10° per liter
blood.

According to a preferred embodiment, the group which has a
lymphocyte number below or equal to said lymphocyte baseline
level and/or has a neutrophil number below or equal to said
neutrophil baseline level is treated with said cancer immuno-
therapy, especially with an antigen-specific tumor vaccine. This
enables said group to receive the maximal possible clinical be-

. nefit from the cancer immunotherapy applied.

According to another aspect, the present invention also relates
to a method for re-analysing the results of clinical trials for
a tumor vaccine comprising a tumor antigen comprising the group-
ing of patients into a group which has a lymphocyte number below
or equal to a lymphocyte baseline level, said lymphocyte
baseline level being a value from 1.4 to 1.8 x 10° lymphocytes
per liter biood, especially 1.6 x 10° per liter blood, or a neut-
rophil number below or equal to a neutrophil baseline level,
said neutrophil baseline level being a value from 4.0 to 6.0 x
10° neutrophils per liter blood, especially 5.0 x 10° per liter
blood, and re-evaluating the efficacy of the clinical trial
based on this grouping based on lymphocyte or neutrophil number.

The present invention also relates to a method for re-analysing
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the results of clinical trials for a tumor vaccine comprising a
tumor antigen comprising the grouping of patients into a group
which has a lymphocyte number below or equal to a lymphocyte
baseline level, said lymphocyte baseline level being a wvalue
from 1.4 to 1.8 x 10° lymphocytes per liter blood, especially 1.6
x 10° per liter blood, and a neutrophil number below or equal to
a neutrophil baseline level, said neutrophil baseline level be-
ing a value from 4.0 to 6.0 x 10° neutrophils per liter blood,
especially 5.0 x 10° per liter blood, and re-evaluating the ef-
ficacy of the clinical trial based on this grouping based on
lymphocyte and neutrophil number.

These methods for conducting or re-analysing clinical trials
have been proven to be effective in colorectal cancer trials,
but are in principle applicable for all cancer trials, espe-
cially those cancers which do not primarily involve the immune
system itself (malignancies of the hemapoietic system, such as
e.g. in leukemias). Preferably, the tumor patients are human tu-
mor patients in stage III or IV of said tumor, classified ac-
cording to the American Joint Committee on Cancer Manual for
Staging Cancer, 6™ Edition (2002), especially a tumor patient in
stage 1IV.

The conduct'or re-analysis of clinical trials is often performed
with the assistance of professional firms having computerised
data bases or systems for such clinical trials offered to their
customers. Examples of such data bases or systems are disclosed
e.g. in US 2002/0143577 Al, US 6,820,235 B1, US 6,904,434 B1,
and many of the documents cited in these documents. The present
invention therefore also relates to such data storage means used
and offered in connection with clinical trials comprising a
grouping of patients as defined according to the present inven-
tion (as well as the computers on which these data storage means

are running or are operatable).

According to a further aspect, the present invention also
relates to the use of a preparation comprising a cancer immuno-
therapy agent for the manufacture of a cancer immunotherapy drug
for treating a tumor patient suffering from a tumor, wherein the

number of lymphocytes in the blood of said tumor patient is be-
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low or equal to a lymphocyte baseline level of 1.4 to 1.8 x 10°
per liter blood, especially below or equal to 1.6 x 10° per liter
blood.

Consequently, the invention also relates to the use of a prepar-
ation comprising a cancer immunotherapy agent for the manufac-
ture of a cancer immunotherapy drug for treating a tumor patient
suffering from a tumor, wherein the number of neutrophils in the
blood of said patient is below or equal to a neutrophil baseline
level of from 4 to 6 x 10° and per liter blood, especially 5 x
10° neutrophils per liter blood.

The selection of the panel of recipients of such immunotherapies
(especially active or passive tumor vaccination) has shown to be
highly predictive for a successful treatment in terms of clinic-
al benefit, such as overall survival time.

A related aspect of the present invention is represented by a

method for identifying an individual as having a good predicted

clinical benefit for effective tumor wvaccination based on tumor

antigens, said individual suffering from a tumor which is asso-

ciated with said tumor antigen, comprising

- providing a blood sample of said individual,

- determining the number of lymphocytes or neutrophils in
the blood of said individual and

- identifying the individual as having a good predicted
clinical benefit for effective tumor vaccination based on
tumor antigens, if the number of lymphocytes in the blood of
said tumor individual is below or equal to a lymphocyte
vaccination baseline level of 1.4 to 1.8 x 10° per liter
blood, especially below or equal to 1.6 x 10° per liter
blood, or if the number of neutrophils is below or equal to
a neutrophil vaccination baseline level of 4.0 to 6.0 x 10°
per liter blood, especially below or equal to 5.0 x 10° per
liter blood.

A preferred embodiment of this method comprises the steps of

- providing a blood sample of said individual,

- determining the number of lymphocytes and neutrophils in
the blood of said individual and

- identifying the individual as having a good predicted
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clinical benefit for effective tumor vaccination based on
tumor antigens, if the number of lymphocytes in the blood of
said tumor individual is below or equal to a lymphocyte
vaccination baseline level of 1.4 to 1.8 x 10° per liter
blood, especially below or equal to 1.6 x 10° per liter
blood, and if the number of neutrophils is below or equal to
a neutrophil vaccination baseline level of 4.0 to 6.0 x 10°

per liter blood, especially below or equal to 5.0 x 10° per
liter blood.

According to a preferred embodiment, the present invention
relates to a method for preventing or treating tumor diseases in
an individual comprising the steps of

- determining whether the number of lymphocytes in the blood
of said individual is above or below or equal to a lymphocyte
baseline level of from 1.4 to 1.8 x 10° per liter blood, espe-
cially below or equal to 1.6 x 10° lymphocytes per liter blood,

- optionally adjusting the number of lymphocytes in the blood
of said individual to a level below or equal to said lymphocyte
baseline level,

- determining whether the number of neutrophils in the blood
of said individual is above or below or equal to a neutrophil
baseline level of from 4.0 to 6.0 x 10° neutrophils per liter
blood, especially below or equal to 5.0 x 10° neutrophils per
liter blood,

- optionally adjusting the number of neutrophils in the blood
of said individual to a level below or equal to said neutrophil
baseline level, and

- administering an effective amount of a cancer immunotherapy
drug to said individual, and optionally repeating these steps in
subsequent treatments.

Preferred embodiments of this method are performed as described
above.

The present invention is further described in the following ex-
amples and Figs., yet without being restricted thereto.

Fig.1l shows Kaplan Meier survival curves for all stage IV

colorectal cancer patients (n = 93) treated with vaccine or
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placebo;

Fig. 2 shows Kaplan Meier survival curves for all stage IV
colorectal cancer patients with lymphocyte counts < 1.6 x 10°/L

at baseline (n = 41), treated with vaccine or placebo;

Fig.3 shows Kaplan Meier survival curves for all stage IV
colorectal cancer patients with neutrophil counts < 5.0 x 10°/L

at baseline (n = 54), treated with vaccine or placebo;

Fig.4 shows Kaplan Meier survival curves for all stage IV
colorectal cancer patients with lymphocyte counts < 1.6 x 10°/L
or neutrophil counts < 5.0 x 10°/L at baseline (n = 72), treated
with vaccine or placebo;

Fig.5 shows Kaplan Meier survival curves for all stage IV cancer
patients (n = 134) treated with vaccine or placebo;

Fig.6 shows Kaplan Meier survival curves for all stage IV cancer
patients with lymphocyte counts < 1.6 x 10°/L at baseline (n =
61), treated with vaccine or placebo;

Fig.7 shows Kaplan Meier survival curves for all stage IV cancer
patients with lymphocyte counts < 1.6 x 10°/L orlneutrophil
counts < 5.0 x 10°/L at baseline (n = 103), treated with vaccine
or placebo;

Fig.8 shows Kaplan Meier survival curves for all cancer patients
(n = 234) treated with vaccine or placebo; and

Fig.9 shows Kaplan Meier survival curves for all cancer patients
with lymphocyte counts < 1.6 x 10°/L at baseline (n = 102),
treated with vaccine or placebo.

Fig. 10 sths Kaplan Meier survival curves regarding RFS for
all patients with NSCLC stages Ib, II and IIIa with neutrophil
counts < 5.0 x 10°/L at baseline (n =148), treated with vaccine
or placebo.

Fig. 11 shows Kaplan Meier survival curves regarding RFS for all
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patients with NSCLC stages Ib, II and IITa with neutrophil
counts < 5.0 x 10°/L at baseline and lymphocyte counts < 1,6 X

10°/L at baseline (n = 60), treated with vaccine or placebo.

Fig. 12 shows Kaplan Meier survival curves regarding OS for all
patients with NSCLC stages Ib, II and IIIa with neutrophil
counts < 5.0 x 10°/L at baseline and lymphocyte counts < 1,6 x

10°/L at baseline (n = 60), treated with vaccine or placebo.

Examples:

The present investigations are based on a data set accumulated
in the context of a finished and thus opened double-blind
placebo controlled Phase IIb trial with the cancer vaccine IG-
N101 (Himmler et al., Proceedings ASCO 2005, Abstract # 2555,
“A randomized placebo-controlled phase II study with the cancer
vaccine candidate IGN10l in patients with epithelial cancers”)
in patients with epithelial cancers.

Methods:

As described in the co-pending patent application of the applic-
ant of the present invention filed on the same day as the
present invention, lymphocyte and neutrophil counts (and in par-
ticular the composite parameters NOL-LH and NML) have a pro-
gnostic value for cancer patients, especially regarding overall
survival. Overall leukocyte counts also have prognostic value,
but, as summary parameter, act in this regard similar to neutro-
phil counts, since neutrophils are the main cell type of the
leukocyte pool.

As for the induction of an immune response against a cancer vac-
cine such as IGN10l1 white blood cells are considered important,
it was investigated and described in the following examples,
whether baseline lymphocyte and/or neutrophil counts (at the
time of randomization of patients, prior start of treatment)
predict the efficacy of IGN10l regarding overall survival pro-
longation, always in direct comparison with the respective pa-
tients who were being treated with placebo. In general, analyses
are based on the Intention To Treat (ITT) population. The actu-

ally used number of patients always is mentioned in the respect-
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ive section. These numbers may differ to a minor extent from the
ITT population as defined in the official study report, since
(very few) patients with missing baseline parameters or death
date information had to be omitted. Respective data were avail-
able for 234 of the 239 randomized patients.

The distribution of stages and indications was as follows:

Patients treated with placebo (n = 118):

Stage III: 54 (including 1 pt stage II)
colon: 23
rectum: 13
NSCLC: 10
gastric: 6
other:

Stage IV: 64

colon: 25
rectum: 21
NSCLC:
gastric: 7
other: .

Patients treated with IGN10l (n = 116):

Stage III: 46 (including 1 pt stage II)
colon: 16
rectum: 16
NSCLC: 8
gastric: 5
other: 1

Stage IV: 70
colon: 16
rectum: 31
NSCLC: 10
gastric: 12
other: 1

For the calculations and plotting of Figs. the following soft-
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ware programmes were used:

* Tables: MS Excel

* Kaplan Meier survival curves: GraphPad Prism 4
* Cox regression analysis: Internet:
http://members.aol.com/johnp71/prophaz2.html

Results:

1. Patients with colo-rectal cancer (CRC) stage IV: Lower lymph-
ocyte counts at baseline as predictive marker for efficacy

The Kaplan Meier survival curves for all CRC stage IV patients
without pre-selection are shown in Figure 1. A hint for a sur-
vival prolongation of the patients treated with the vaccine com-
pared to placebo is seen (P = 0.2446).

Next, only CRC stage IV patients with baseline lymphocyte counts
< 1.6 x 10°/L and then treated with vaccine or placebo were com-
pared regarding their overall survival. The Kaplan Meier surviv-
al curves for these patients are shown in Figure 2. In contrast
to the results obtained with all CRC IV patients, when this pre-
selection is applied, a survival benefit close to statistical
significance is seen for the patients treated with the vaccine.
The median survival is 404 days (IGN10l) versus 253 days
(placebo), the l-year survival is 62.5% (IGN101l) versus 29.4 %
(placebo). The P value of 0.0860 is clearly lower than that ob-
tained when analysing all CRC IV patients (P = 0.2446). Accord-
ing to this analysis, CRC IV patients with lymphocyte counts <
1.6 x 10°/L mostly experience a clinical benefit following vac-
cination.

o\

2. Patients with colo-rectal cancer stage IV: Lower neutrophil

counts at baseline as predictive marker for efficacy

Next, CRC stage IV patients with baseline neutrophil counts

< 5 x 10°/L and then treated with vaccine or placebo were com-
pared regarding their overall survival. The Kaplan Meier surviv-
al curves for these patients are shown in Figure 3. Similar to
the results described in example 1, when this pre-selection is

applied, an improved survival benefit is seen for the patients
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treated with the vaccine compared to the results for all CRC IV
patients without pre-selection (Figure 1). The P value of 0.1220
is considerably lower than that obtained when analysing all CRC
IV patients (P = 0.2446).

3. Patients with colo-rectal cancer stage IV: Combination of

lower neutrophil or lower lymphocyte counts at baseline as pre-
dictive marker for efficacy

Since lower lymphocyte counts as well as lower neutrophil counts
at baseline have a predictive value for the efficacy of IGN10l1
vaccination of CRC IV patients (examples 1 and 2), a combination
of both parameters was also analysed. CRC IV patients presenting
with baseline lymphocyte counts < 1.6 x 10°/L or baseline neutro-
phil counts < 5 x 10°/L and then treated with vaccine or placebo
were compared regarding their overall survival. This novel com-
posite parameter is named NOL-LL (Neutrophils QOr Lymphocytes —
Low Low). The Kaplan Meier survival curves for these patients
are shown in Figure 4. A significant survival prolongation (P =
0.0390) of CRC IV patients with low lymphocyte or low neutrophil
counts is seen in the vaccine group. The median survival is 407
days (IGN101l) versus 268 days (placebo), the l-year survival is
62.1% (IGN101l) versus 37.1 % (placebo). In contrast, a survival
analysis of all CRC IV patients leads to P = 0.2446 only" (Figure
1). 77.4% of all CRC IV patients belong to the group with low
lymphocyte or low neutrophil counts at baseline. Thus, the se-
lection based on NOL-LL gquite precisely excludes CRC IV patients
who may not benefit from immunotherapy.

4. Stage IV patients: Lower lymphocyte counts at baseline as
predictive marker for efficacy

The Kaplan Meier survival curves for all stage IV patients (dis-
tribution of indications see above) without pre-selection are
shown in Figure 5. Practically no survival prolongation of all
stage IV patients treated with the vaccine compared to placebo
is seen (P = 0.5767).

Then, only stage IV patients with baseline lymphocyte counts <

1.6 x 10°/L and then treated with vaccine or placebo were com-
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pared regarding their overall survival. The Kaplan Meier surviv-
al curves for these patients are shown in Figure 6. In contrast

to the results obtained with all stage IV patients (P = 0.5767),
when this pre-selection is applied, a statistically significant

survival benefit is seen for the patients treated with the vac-

cine (P = 0.0502). According to this analysis and similar to the
results with CRC IV patients (example 1), stage IV patients with
lymphocyte counts < 1.6 x 10°/L mostly experience a clinical be-
nefit following vaccination.

5. Stage IV patients: Combination of lower neutrophil or lower

lymphocyte counts at baseline as predictive marker for efficacy

Since baseline lymphocyte counts have predictive value also for
stage IV patients, the composite parameter NOL-LL combining
baseline lymphocyte counts and neutrophil counts (see example 3)
was also analysed for stage IV patients. The respective Kaplan
Meier survival curves are shown in Figure 7. The survival pro-
longation of stage IV patients with low lymphocyte or low neut-
rophil counts seen for the vaccine group (P. = 0.1498) is clearly
more pronounced than that observed for all stage IV patients
without pre-selection (P = 0.5767, Figure 5). Although the pre-
dictive value of NOL-LL is not as pronounced as in case of low
baseline lymphocyte counts as parameter (see example 4), NOL-LL
selects a greater percentage of patients into the group that has
a benefit after vaccination compared to the selection by the
lymphocyte count (77 % versus 46 % of all stage IV patients).

6. All study patients: Lower lymphocyte counts at baseline as
predictive marker for efficacy

The Kaplan Meier survival curves for all study patients (distri-
bution of stages and indications see above) without pre-selec-
tion are shown in Figure 8. No survival prolongation whatsoever
is seen for patients treated with the vaccine compared to
placebo (P = 0.6332), there is even a very weak tendency for im-
proved survival for placebo patients.

Next, only those study patients with baseline lymphocyte counts



WO 2008/040044 PCT/AT2007/000469
- 24 -

< 1.6 x 10°/L and then treated with vaccine or placebo were com-
pared regarding their overall survival. The Kaplan Meier surviv-
al curves for these patients are shown in Figure 9. In contrast
to the results obtained with all study patients, when this pre-
selection is applied, apparently a hint for a survival benefit
is seen for the patients treated with the wvaccine (P = 0.4011).
The survival curves clearly separate but eventually collapse
after approx. 2 years observation time.

7. Cox~ regression analyses for evaluation of the predictive
value of baseline parameters

Cox’~ regression analysis is another valuable method for the ana-
lysis of a possible predictive value of the above described
baseline parameters. If treatment is the only tested predictor
in such an analysis, the resulting P-values are almost identical
to those obtained by Kaplan-Meier analysis using the log-rank
test. However, Cox’ regression analysis also allows to correct
simultaneously for possible imbalances of one or several
baseline factors that may influence survival results. A well-
known parameter with prognostic relevance is the Karnofski Per-
formance Status (KPS). For example, a significant survival pro-
longation in the treatment group found by a Kaplan Meier surviv-
al analysis could be (partly) caused by an imbalance in KPS and
not by the tested drug, if by incidence more patients with a
higher KPS would be randomised to the treatment group. Such im-
balances may especially play a role for smaller controlled Phase

II trials and for subgroup analyses.

In view of possible bias by imbalances of prognostic factors, a
series of Cox’ regression analyses was performed for the CRC IV
patients as homogeneous patient group, based on all CRC IV pa-
tients as well as on pre-selections obtained by applying lower
baseline lymphocyte counts, lower baseline neutrophil counts and
NOL-LL (all as described above). KPS as subjective parameter and
the newly defined strongly prognostic parameter NML (obtained by
subtraction of baseline neutrophil counts and baseline lympho-
cyte counts; see: co-pending Austrian patent application filed
by the applicant of the present invention on the same day as the

present application) as objective parameter were used as pre-
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dictors and compared with the respective analyses without pre-
dictors. The resulting P values are shown in the following
table:

log-rank Cox no corr. | Cox with corr.
CRC IV lymphocytes < 1,6 0.0860 0.0921 0.0784
CRC IV neutrophils < 5 0.1220 0.1264 0.1993
CRC IV NOL-LL low 0.0390 0.0419 0.0236
CRC IV no pre-selection 0.2446 0.2468 0.1519

The log-rank P values, as also presented in examples 1, 2 and 3
and Figs. 1 - 4, and the respective P values obtained by Cox~
regression analysis without correction are, as expected, almost
identical. When these analyses were corrected for a possible im-
balance regarding KPS and NML, the resulting P values in part
were even lower, indicating indeed a certain imbalance of these

prognostic factors “in favour” of the placebo group.

Furthermore, a placebo-controlled double blind clinical trial
with the cancer vaccine IGN10l in 762 patients with Non-Small-
Cell-Lung-Cancer (NSCLC) stages Ib, II and IIIa was used to ana-
lyze above described predictive parameters. At the time of un-
blinding, the study was ongoing for approx. 5 years. As in this
study patients were included directly after RO-resection of
their lung cancer, both relapse-free and overall survival (RFS
and 0S) was evaluated. In consequence, the predictive parameters
-were both assessed regarding their prognostic value for RFS and
0S. Neutrophil counts and lymphocyte counts were measured at
entry for all patients.

As shown in Figure 10, neutrophil counts at entry have a certain
predictive value for RFS. NSCLC patients with lower neutrophil
counts (< 5 x 10°/L) show a trend to improved RFS when treated
with IGN10l. Since most patients had substantially elevated
neutrophil counts at entry due to recent surgery, only approx.
20% of patients presented with neutrophil counts < 5 x 10°/L.

As shown in Figure 11 and 12, NSCLC patients with lower neutro-
phil counts (< 5 x 10°/L) and lower lymphocyte counts (< 1,6 x
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10%L) show a significant improvement In RFS and a trend to Improved OS when treated

with {GNIOL QObviously it is important for efficacy of IGNIOI nol to present with elevated
neutrophils (sign of inflarmmation). Those NSCLC patients stage Ib, | and [ha with rather
normal neutrophil counts at entry benefit most from vaccination with IGNIOI when they
present also with rather low lymphocyte counts at entry, i line with the findings

dascribed above for stage 1 patients,

Strikingly, neutrophil counts and lymphocyte counts measured at entry of the NSCLC
patients, 1e. directlly after surgery, in the early stages Ib, Il and He, have a subslantial
predictive value tor the efficacy of the cancer vaccine IGNIO! in terms of suivival
paramelers, s surprising that these white bload cell counts directly after surgery of
2arly stage NSCLC patients not only have predictive value for the efficacy of IGNIOI
regarding relapse-free survival, but also regarding overall survival, although death of
these patients due to lung cancer usually occurs several years after surgsry and
therefore several years after measurernent of this pararneter {median time 1o death in
this, sliidy was approx 3 yeara aftar surgery).

Throughout this specification. unless the context requires otherwise, the ward
"comprise” or variglions such as "comiprises” or “comprising”. will be understood to
imply the inclusion of a slated integer or group of integers but not the exclusion of any

other integer or group of integereg.

and considerad by the reader as part of this text. That the document, reference, patent

application, or palen! cited in this texd is not repeated in this text is morely for reasons of

CONTCISHBINSS,
The following discussion of the background to the mvention is intended to facilitate an

understanding of the present invention only. It should be appreciated that the discussion
g not an acknowledgement or admission that any of the material referrad to was
published, known or part of the common general knowledge of the porson skilled in the

artin any jurisdiction as at the priority date of the invention.
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Whatis claimed s

-

“)

4,

6.

An in vitro methad for identifying 2n individual as having a good pradicted clinical benefit for
effactive tumor vaccination based on tumor antigens, $3id individual sullecging from-a tumor
which is associatad with said tumor antipen, cornprising

delermining the number of lymphocytes or neutrophils in a blood sample of said
individuat ang

identifying the individual as having a good pradicted clinical benefit for elfeclive Lumar
vaccination based an tumor antizens, if the number ef lymphocytas in the blood sample
of said tumor individual is below or equal 10 3 lymphocyte vaccination bassline tavel of
1.4 t0 1.8 x 107 pov liter blood, ar if the number of neutrophils is below or equal to &
neutraphil vaccination baseline lavel of 4.0 16 6.0 x 10 per liter blood. ‘

An in vitro method for identifying an individual as having 2 good predicted clinizal benefil for
gffective lumors vaccination with & tumor antigen, said individual suffering from a tumear which is
RES0CIated with said tumor antigan, Campnsimsg

= determining the number of lymphocytes and reuwrophils In 2 hlood sample of sa3id
individual and

identifying the fndividual as baving a good pradicted clinizal benefit for effective tumor
vaccination based on tTumor antigens, if the number of lymphocytes in the blond sample
of said tumor individual is below or equal to a lymphoryte vaceinaticn haseline level aof
1.4 W L8« 107 per liter blood, and if the nurnber of neutrophils ks below gr egqual to a
neulrophil vacoinalion bisseline level of 4.0 (s 6,0 x 10 per liter blood,
N methed according ta claim L or 2 wherein tha number of famphacytes in the biond sample of
said tamor individual is belov or equal to g lymphocyte vaccination baseline level of 1.6 x 10°

Py lier bipad,

A mathad accarding Lo claim 1 or 2 wherein the number of neulrophils is below or oqual to a
neutrophil vaccination baseline level of $.0 x 10° per liter blood.

Amethod according to claim 1 or 2, charatierised in thal the numbear of lympbaocaes is from 3.0
£ 10% 10 4.8 % 10% pad liter Wond.

A method accerding 1o cdaim 5 whergin the number of lymphacytes is from 1.2 x 20" 10 1.6 x 10°
per liter blaod,

Amatod accordiog Ly anyoae oF claimg 1 1o 5, wharein the number of neutrophils is from 1.0 2
10710 5.0% 10% per liter blood.

Amethod according to clabn 7 whereln the number of neutrophils 15 fram1.7 v 10% 1 5.0 « 10°
per hver blood.

RECEIVED TIME 18. APR. 16:04
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Q.

12.

13,

28 -

& method according Lo any one of claims 1 10 8, whercin said tumaor is an epithzlial tunor,
cancer, ovarial carcingma ar colorectal cancer,

Lomethed aceording to cleim 9 wherein the turhor is a colerertal cancer.

. A method according te any ane of claiins 21 10, whersin sanf individoal is @ lumar patirnt in

stage Hf or IV of gaid toumor, cassifled according to the American Jeinl Cormmittes on Cancer
manual far Staging Cancar, 61h Edition (2002).

A methad according 1o claim 11 wherein the individual is a tumar paticnt in stage V.

A melhod actording 1o ¢laim 1 or 2 substantislly as herein described with reference to the
cxamples.
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