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Summary

Platelet count has been reported to have predictive value in
various cancer entities. In the case of breast cancer, evidence
about involvement of platelets is still incomplete. Our objective
was to assess the influence of pretreatment thrombocytosis on
survival and establish its prognostic relevance for breast cancer
patients.

We performed a retrospective, multivariate analysis of 4,300
patients with early-stage breast cancer. All subjects participated
in one of five prospective, randomized, multicenter trials con-
ducted by the Austrian Breast and Colorectal Cancer Study
Group. Thrombocytosis was defined as a platelet count
exceeding 400 G/L. Median follow-up was 52 months.
Univariate and multiple Cox regression models were calculat-
ed for overall survival (OS), breast cancer-related survival and
disease-free survival (DFS).
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Pretreatment thrombocytosis was observed in 161 patients
(3.7%). Estimated median OS, breast cancer-related survival and
DFS for patients with versus those without thrombocytosis
was 71.0 versus 99.5, 72.0 versus 100.9, and 80.4 versus 88.4
months, respectively (p = 0.0054, p = 0.0095, p = 0.0199).
A multiple Cox regression model including tumor and nodal
status, grading, age, hormone receptor status and pretreatment
thrombocytosis identified pretreatment thrombocytosis as an
independent predictive factor for OS (p = 0.0064) and breast
cancer-related survival (p = 0.0162). Multivariate analysis failed
to identify pretreatment thrombocytosis as an independent risk
factor for DFS (p = 0.1355).

In our retrospective study, elevated platelet counts at time of
diagnosis were associated with poor prognosis in breast cancer.
We hypothesize that platelets may contribute to the patho-
physiology of hematogenous metastasis.

Thromb Haemost 2003; 89: 1098-106

to a revisited version of Virchow's triad (1), the three com-
ponents of hemostasis are soluble coagulation factors, the endo-
The majority of deaths in women with breast cancer is attributhelium and platelets. Some aspects of coagulation (2) and espe-
able to hematogenous metastasis. Malignant cells challengglly cancer cell-endothelium interactions (3) have in recent
hemostasis while approaching the site of metastasis. Accordittignes been the goal of investigations in cancer and metastasis
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research, and the impact of platelets in cancer angiogenesis anfbrmed consent before entering the trial according to the
metastasis has for years been on debate (4-8). High pretreatmeiedsinki declaration. Three trials have already been closed, the
platelet count is reported to be associated with poor survival ispecific outcomes assessed have in part been published (28-30),
malignant mesothelioma (9), lung cancer (10-14), gynecologiand recruitment to two other trials is still ongoing. Study end-
malignancies (15-24), renal cancer (25, 26) and colorectal capeints included death, breast cancer-related death, and first
cer (14, 27). However, in the literature we found no evidenceelapse of disease, respectively, for overall survival (OS), breast
dealing with the influence of pretreatment platelet count orancer-related survival , and disease-free survival (DFS).
survival in breast cancer patients. We therefore performed a A detailed description of these trials is given in Table 1. A
retrospective, multivariate analysis of women with stage I, Itotal of 5,708 patients were randomized by May 2001.
and IlIA breast cancer in an attempt to assess the influence Bfetreatment platelet counts and follow-up data were document-
pretreatment platelet count on survival. ed in 4,382 subjects, and those presenting pretreatment counts
of less than 150 G/L were excluded. Finally, 4,300 patients
(75% of total) were eligible for analysis. Patients were stratified
in two groups according to the presence or absence of pretreat-
Study patients ment thrombocytosis, which was defined as a platelet count
The study population was pooled among stage |, Il and lllAexceeding 400 G/L. Detailed demographic characteristics are
breast cancer patients, participating as of 1990 in one of fiested in Table 2.

prospective, randomized, multicenter trials initiated and imple-

mented by the Austrian Breast and Colorectal Cancer Studytatistical analysis

Group (ABCSG). All trials were approved by local EthicsWe evaluated the impact of pretreatment thrombocytosis
Committees and since 1995 were subject to continuous ametrospectively. The proportions of patients with a given charac-
independent monitoring according to Good Clinical Practiceteristic were compared by the chi-square test. Differences in the
Patients randomized before 1995 were monitored retrospectiveteans of continuous variables were tested by Student’s t test.
ly. All patients in these five trials of the ABCSG had to give theirAll tests were two-tailed.

Material and methods

Table |: Description of ABCSG multicenter trials in breast cancer patients*. Five different prospective, randomized, multicenter trials
conducted by the Austrian Breast and Colorectal Cancer Study Group were described in detail, giving the trial number, total number
of patients, the number of eligible patients, investigational objectives, stratification criteria and trial status.

* ABCSG = Austrian Breast and Colorectal Cancer Study Group

1 CMF = Cyclophosphamide 600mg/m?, Methotrexate 40mg/m2, and 5-Fluorouracil 600mg/m? iv day |1+8, every 28 day;

1 EC = Epirubicin 60mg/m? and Cyclophosphamide 600mg/m? every 2| days

Trial Total Eligible Investigational Stratification Trial
number | patients | patients objectives criteria status
Adjuvant chemotherapy (6xCMF)t vs. tumor stage, nodal status, type
5 N=1.072 N=926 | endocrine therapy (goserelin and of surgery, hormone receptor Closgd,
" (86.4%) | tamoxifen) in premenopausal patients status, grading, participating published”
with receptor-positive disease center
Adjuvant endocrine therapy (tamoxifen age, tumor stage, nodal status,
6 N=1.991 N=1,645 | vs. tamoxifen + aminoglutethimide) in type of surgery, hormone Closed,
o (82.6%) | postmenopausal patients with receptor- | receptor status, grading, published®
positive disease participating center
. . age, tumor stage, nodal status, | Closed,
N=304 | Preoperative vs. pre- and postoperative
7 N=372 b hormone receptor status, abstract
(81.7%) | chemotherapy in high-risk disease participating center published®
N=1.257 Tamoxifen vs. tamoxifen and anastrozole | age, tumor stage, nodal status,
8 N=2,089 (60 _'2‘y) in postmenopausal patients with hormone receptor status, type | open
°) | receptor-positive, high-grade disease of surgery, participating center
Tamoxifen vs. adjuvant chemotherapy age, tumor stage, nodal status,
9 N=184 =168 | (4xEC)$ + tamoxifen in postmenopausal | hormone receptor status, open
(91.3%) | patients with receptor-positive, low-grade | grading, type of surgery, P
disease participating center
N=4,300
total N=5,708 (75.3%)
* ABCSG = Austrian Breast & Colorectal Cancer Study Group
+ CMF = Cyclophosphamide 600mg/m?, Methotrexate 40mg/m?, and 5-Fluorouracil
600mg/m? iv day 1+8, every 28 day; $ EC = Epirubicin 60mg/m? and
Cyclophosphamide 600mg/m2 every 21days
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Table 2: Characteristics of 4,300 women

with breast cancer eligible for analysis Characteristic All patients Without With

Patients characteristics were given in table 2 data available thrombocytosis __thrombocytosis

with detailed description of tumor stage, No. 4,300 4,139 (96.3%) 161 (3.7%)

nodal stage, Grading, menopausal status, Age (yrs) 592+11.4 57.2 +10.6*

hormone-receptor status and platelets count

in all patients and distributed in patients with Tumor staget

and without thrombocytosis. T1 2,541 (59.4%) 2,464 (59.8%) 77 (48.4%)
T2 1,607 (37.6%) 1,530 (37.1%) 77 (48.4%)
T3 132 (3.1%) 127 3.1%) 5(3.1%)

Nodal statust

Negative 2,625 (61.1%) 2,540 (61.4%) 85 (53.1%)

Positive 1,670 (38.9%) 1,595 (38.6%) 75 (46.9%)
Gradingt

Gl1, G2, Gx 3,337 (77.8%) 3,227 (78.2%) 110 (68.8%)

G3 950 (22.2%) 900 (21.8%) 50 (31.3%)
Menopausal statust

Pre 1,089 (25.3%) 1,036 (25.0%) 53 (32.9%)

Post 3,211 (74.7%) 3,103 (75.0%) 108 (67.1%)
Estrogen receptort

Negative 360 (8.4%) 349 (8.5%) 11 (6.9%)

+or ++ 3,012 (70.5%) 2,905 (70.6%) 107 (67.3%)

+++ 899 (21.0%) 858 (20.9%) 41 (25.8%)

Progesterone receptort

Negative 923 (21.6%) 885 (21.5%) 38 (23.9%)
+or ++ 2,487 (58.2%) 2,393 (58.2%) 94 (59.1%)
+H+ 864 (20.2%) 837 (20.3%) 27 (17.0%)
Platelets
Count (G/L) 258 + 54 453 £50
* tested by chi-square, p < 0.05 compared to patients without pretreatment
thrombocytosis,
+ tested by Student’s ¢ test, p = 0.012 compared to patients without pretreatment
thrombocytosis

Further analysis included well-known prognostic covariateser-related survival and DFS was described by applying the
in breast cancer: tumor stage, nodal status, grading, menopauSalx regression model. Furthermore, the effect of pretreatment
status, age, and estrogen receptor (ER) and progesterone redpembocytosis on OS, breast cancer-related survival and DFS
tor (PgR) status. Tumor stage (T1, T2, T3) was defined accorevas checked in a multiple Cox regression model, also including
ing to International Union Against Cancer (UICC) criteria,the well known prognostic covariates, in order to describe the
nodal status as negative or positive, and tumor grading accorapact of pretreatment thrombocytosis in addition to the covar-
ing to Bloom and Richardson (G1, G2 and Gx versus G3)ates.

Premenopausal status was defined on the basis of known men- OS was calculated for all patients from the date of random-
struation; menopausal status was otherwise assessed by seimation until death of any cause, breast cancer-related survival
hormone level. Age was included as a continuous variable. finom randomization until death from breast cancer, and DFS
the presence of immunohistochemistry, ER and PgR status werem randomization until time of relapse. Breast cancer-related
stratified as negative, + or ++, and +++. Performing quantisurvival reports the percentage of patients surviving breast can-
tative, biochemical assays, these parameters were stratifiedr (only deaths of breast cancer were counted), whereas DFS is
in negative, less than 10 fmol/mg or positive, and more thadefined as period after randomization with no evidence of dis-
10 fmol/mg (31). ease, in particular without any relapse of breast cancer. Relapse

The univariate effect of the above-mentioned prognostievas defined as occurrence of organ metastasis as well as distant

covariates and pretreatment thrombocytosis on OS, breast cdpmph node metastasis. In the absence of events (death, breast
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cancer-related death or relapse), calculations were based on thbi-square: 7.96, p = 0.005) and to be premenopausal (chi-
date when the patient was last known to be event-fresquare: 5.10, p = 0.024) as compared to women with normal-
Cumulative OS, breast cancer-related survival and DFS curveange platelet counts. Detailed data are shown in Table 2. With
were separately calculated according to Kaplan and Meier foespect to the trial therapy arms, no significant difference was
patients with and without pretreatment thrombocytosis. Théentified in distribution between subjects with or without pre-
Mantel test was used to establish the significance of differencéseatment thrombocytosis (data not shown).
between the curves.

Survival analysis

Results At a median follow-up of 52.0 months (95% confidence inter-
val, 49.3 — 54.4 months), 367 (8.5%) patients had died. A high-
Comparison of groups er proportion of subjects presenting with pretreatment thrombo-

Thrombocytosis was observed in 161 patients (3.7%). Paytosis (16.8%) died as compared to those without thrombo-
tients with thrombocytosis were more likely to be youngercytosis (8.2%). Breast cancer-related deaths occurred in 327
(p =0.018), to present with T2 and T3 stages (chi-square: 8.5%.6%) women, 14.9% in patients with as compared to 7.3% in
p = 0.014), N1 status (chi-square: 4.47, p = 0.035), G3 gradirgatients without pretreatment thrombocytosis. Recurrence

Figure |: Overall t
survival with and
without thrombocyto-
sis. Kaplan-Meier esti-
mates and significance
levels in patients with
and without thrombo-
cytosis concerning
overall survival were
shown in figure 1.
——— with thrombo-
cytosis, — without
thrombocytosis.

Figure 2: Breast can-
cer-related survival

with and without Breast
thrombocytosis. Cancer-

Kaplan-Meier esti- Related

mates and significance . . .
levels in breast cancer Survival 60 - without thrombocytosis

patients with and % with thrombocytosis p=0.016
without thrombo-

cytosis concerning 50 1
breast cancer-related
survival were shown 40 w T T T T T \ T ‘ )
in figure 2. 0 12 24 36 48 60 72 8 96 108 120
——— with thrombo-
cytosis, — without Months
thrombocytosis.
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Figure 3: Disease-free survival in patients with and without thrombocytosis
Kaplan-Meier estimates and significance levels in breast cancer patients with and without thrombocytosis concerning disease-free sur-
vival were shown in figure 3.

Menopausal status

0.90 (0.72 - 1.11)

0.81 (0.65 - 1.02)

0.66 (0.56 —0.77)

P value 0.3188 0.0736 0.0001
Estrogen receptor status 0.71 (0.60 — 0.85) 0.71 (0.59 — 0.85) 0.73 (0.64 - 0.83)
P value 0.0001 0.0002 0.0001

Progesterone receptor status

0.72 (0.62 — 0.84)

0.72 (0.62 — 0.84)

0.68 (0.61 — 0.76)

P value 0.0001 0.0001 0.0001
Thrombocytosis 1.73 (1.17-2.57) 1.72 (1.14-2.61) 1.47 (1.06 — 2.03)
P value 0.0054 0.0095 0.0199

— —— with thrombocytosis, — without thrombocytosis
Table 3: Risk ratios
Overall Breast cancer-related Disease-free concerning survival
Characteristic survival survival survival (univariate Cox
Tumor stage 230(1.96-2.72)  2.40 (2.02—2.84) 2.26 (2.00 - 2.56) regression model)
Univariate Cox
P value 0.0001 0.0001 0.0001 regression model
revealed tumor stage,
Nodal status 2.79 (2.25-3.47) 3.15 (2.49 - 3.98) 2.57 (2.19 - 3.00) nodal status, grading,
age, menopausal
P value 0.0001 0.0001 0.0001 status, ER status, PgR
status and pretreat-
Grading 1.61 (1.30 - 2.00) 1.75 (1.40-2.19) 1.79 (1.52-2.10) ment thrombocytosis
as significant factors
P value 0.0001 0.0001 0.0001 influencing OS, breast
cancer-related survival
Age 1.00 (0.99 - 1.01) 0.99 (0.99 — 1.00) 0.98 (0.97 - 0.98) and DFS.
P value 0.5891 0.1993 0.0001



Thrombocytosis in breast cancer

Table 4: Results of

1103

multivariate anal}'sis Characteristic Overall Breast canc.er-related Dlseas?-free
concerning survival survival survival survival
(Cox model). Tumor stage 1.96 (1.66 —2.33) 1.98 (1.66 —2.37) 1.92 (1.69 —2.19)
Multivariate analysis

of survival showed P value 0.0001 0.0001 0.0001

pretreatment throm-
bocytosis to have a
significant predictive

Nodal status

2.33(1.86-2.93)

2.57 (2.01 —3.30)

2.10 (1.78 — 2.48)

value for OS P value 0.0001 0.0001 0.0001
(risk ratio: 1.73, .

p = 0.0064) and Grading 1.11 (0.88 — 1.39) 1.19 (0.94 - 1.51) 1.25 (1.05-1.48)
breast cancer-related P value 0.3756 0.1494 0.0103
survival (risk ratio:

1.67.p = 0.0162), Age’ 1.02 (1.01 — 1.04 1.01 (0.99 — 1.02 0.98 (0.97 — 0.99
but not for DFS g 02 (1. 04) 01 (0. 02) 98 (0. .99)
(risk ratio 1.29, P value 0.0100 0.6791 0.0001

p = 0.1355). Detailed
data including risk
ratios, levels of signifi-

Menopausal status”

0.72 (0.50 — 1.04)

0.88 (0.60 —1.29)

1.10 (0.85 — 1.43)

cance and 95% con- P value 0.0100 0.6791 0.0001
fidence intervals are

listed in Table 4. Estrogen receptor status 0.73 (0.60 — 0.88) 0.75 (0.61 —0.91) 0.90 (0.78 — 1.04)
“since age and meno-

pausal status interact, P value 0.0009 0.0043 0.1460

these covariates were
tested in combination

Progesterone receptor status

0.81 (0.69 — 0.95)

0.80 (0.67 — 0.95)

0.70 (0.62 — 0.80)

P value 0.0098 0.0096 0.0001
Thrombocytosis 1.73 (1.17-2.57) 1.67 (1.10-2.54) 1.29 (0.93 - 1.79)
P value 0.0064 0.0162 0.1355

* ., . . . . .
since age and menopausal status interact, these covariates were tested in combination

occurred in 658 (15.3%) of all subjects, 24.2% in patients witfp = 0.1355). Detailed data including risk ratios, levels of signif-
as compared to 15.0% in those without pretreatment thrombd@zance and 95% confidence intervals are listed in Table 4.
cytosis.
The estimated median OS time was 71.0 months (WitDjscussion
thrombocytosis) versus 99.5 months (without thrombocytosis),
the estimated median breast cancer-related survival was 72Zlirombocytosis is a finding associated either with essential
months (with thrombocytosis) versus 100.9 months (withouthrombocytosis or chronic myeloproliferative syndromes
thrombocytosis), and the estimated median DFS was 80(ermed primary), or more frequently with trauma, acute and
months (with thrombocytosis) versus 88.4 months (withouthronic infections, iron deficiency anemia, surgical interven-
thrombocytosis). Kaplan-Meier estimates and significance lewions with or without splenectomy and in 6 - 62.5% of cancer
els for both groups concerning OS, breast cancer-related suryiatients (termed secondary) (32-40).
val and DFS are shown in Figures 1-3. The present retrospective analysis is the first to assess the
Univariate analysis revealed tumor stage, nodal status, gramfluence of pretreatment thrombocytosis on prognosis in
ing, ER status, PgR status and pretreatment thrombocytosiswemen with stage I, Il and IlIA breast disease. To our knowl-
significant factors influencing OS, breast cancer-related surviedge, no data on pretreatment thrombocytosis have been
val and DFS (Table 3). Remarkably thrombocytosis was asseeported in patients with breast cancer. We found a rather low
ciated with a risk ratio similar to tumor grading (approximatelyincidence of thrombocytosis in our study population (3.7%).
1.7). Percentages of pretreatment thrombocytosis in other cancer
Multivariate analysis of survival showed pretreatmententities are reported at 10-39% in cervical cancer (15, 17, 19,
thrombocytosis to have a significant predictive value for 0S34), 24-63% in ovarian cancer (20, 35, 36), 15-27% in vulvar
(risk ratio: 1.73, p = 0.0064) and breast cancer-related survivahncer (23, 24), 25-32% in lung cancer (13, 37, 38), 27% in
(risk ratio: 1.67, p = 0.0162), but not for DFS (risk ratio 1.29,malignant peritoneal mesothelioma (39), 48% in malignant



|1 04 Taucher, et al.

pleural mesothelioma (40), 33-57% in renal cancer (25, 26), amdviewed by Locopo et al (60). Platelets of cancer patients show
finally at 56% in patients with a malignant pelvic mass (16). VEGF values that are some three times as high as those present
This retrospective analysis clearly demonstrates the indéa healthy controls, whereas very little or no VEGF was found
pendent negative prognostic value of pretreatment thrombocytas the plasma (61). In breast cancer patients, serum VEGF con-
sis for survival in a large series of breast cancer patients. Thentrations correlate with platelet counts during chemotherapy
effect was seen in multivariate analysis of both OS and breai7). Platelets seem to prevent circulating VEGF from inducing
cancer-related survival. With regard to DFS, multivariate analythe development of new blood vessels except at sites where
sis failed to identify pretreatment thrombocytosis as prognosticoagulation takes place. Apart from its thrombopoietic effect,
factor. One may ask why such a simple question was natterleukin 6 also seems to affect the amount of VEGF stored in
answered earlier. We argue that a very large patient cohort tise platelets. Interaction of interleukin 6 with the angiogenic
required to observe a significant effect in a factor that is onlpathways in cancer might explain the stimulation of tumor
present in a very small percentage of patients. The presegitowth occasionally observed in the course of interleukin 6 ad-
retrospective analysis does not discriminate between primaryinistration. Such interaction conforms to the worst outcome
and secondary thrombocytosis. There is some possibility thassociated with high interleukin 6 levels and with thrombocyto-
primary breast cancer, in a small number of patients, is coincsis in several tumor types (62).
dentally associated with primary thrombocytosis. This is as like- Taken together, we suggest that different compounds pro-
ly as a small minority of cases in which breast cancer-inducinguced in tumor cells are challenging hemostasis and lead to
thrombocytosis is seen as a secondary effect. One path thirombocytosis. High concentrations of VEGF are stored in
thrombocytosis induction is the production of thrombopoietin. the platelets of cancer patients, and VEGF levels correlate with
Thrombopoietin stimulates platelet production (41-43) anglatelet counts. VEGF is released at the site of metastasis
seems to be regulated by a positive feedback from platelet alpdaring tumor cell-induced platelet aggregation. Furthermore,
granular contents released during activation (44). However, tHeD-ECGF is released during platelet activation, resulting in a
role of thrombopoietin in reactive thrombocytosis is discussetbcally high angiogenic environment.
controversially (45, 46). In patients with advanced carcinoma In conclusion, our retrospective study describes pretreat-
associated with thrombocytosis, blood thrombopoietin levelsnent thrombocytosis as an independent risk factor for survival
were observed to be high, possibly caused, at least in part, bywomen with breast cancer. Given, that platelets contribute to
carcinoma-cell thrombopoietin (47). Furthermore, thrombothe pathophysiology of hematogenous metastasis, the underly-
poietin concentrations are not strictly inversely related to platéng mechanism needs to be elucidated, preferably in a prospec-
let counts, arguing for the existence of additional mechanisntive study design.
of thrombopoietin regulation (48). One possible candidate is
interleukin 6, since blood levels are reported to be high il\cknowledgments
malignant disease (36, 49, 50) and interleukin 6 is produced Be aythors are particularly indebted to Irene Agstner and Martina Mittlbock,
various non-hematological cancer entities (51-55). Schuler et alienna University, Institute for Medical Computer Sciences, for their valuable
reported profound regu|at0ry effects of recombinant humagxpertise in biometrical matters and to Karl Thomanek for overall, dedicated
interleukin 6 on hematopoiesis and inflammatory response (56)PPO™
Interleukin 6, thrombopoietin and/or their interaction thus
appear to be involved in cancer-associated thrombocytosis, aksppendix

thrombocytosis may secondarily reflect the challenge of hem(j\dembers of the Austrian Breast and Colorectal Cancer Stqdy (ABCSG)

stasis by malignant cells included: R. Jakesz,_ I. Agstner, C. Dadak, P. Dubsky, A. _Gahd, M. Gnant,
; L E. Hanzal, H. Helbich, E. Joura, D. Kandioler, E. Kubista, G. Locker,

The question remains unresolved as to why thrombocytos§ wader, M. Mittibock, G. Reiner, S. Roka, M. Rudas, A. Salat, C. Sam,

is an independent prognostic factor in breast cancer patients, Schemper, M. Seifert, G. Steger, S. Taucher, C. Wenzel, G. Wolf, Univer-
regardless of whether it is a primary or secondary phenomengiy of Vienna; H. Hausmaninger, B. Mlineritsch, R.-C. Menzel, E. Hell

. Lo . Kogelnik, E. Moritz, C. Papp, R. Schandalik, M. Umlauft, H. Waclawiczek,
It cannot be ruled out that this phenomenon is simply meCha@lblzburg, Braunau, Hallein and Oberndorf Hospitals, and BHB Hospital

istic. Sticky platelets bind circulating tumor cells by entrap-saizburg: H. Samonigg, H.-J. Mischinger, P. Steindorfer, E. Andritsch,
ment, leading to the origin of metastasis. Other possible explé: Bacher, T. Bauernhofer, A. Berger, H. Cervenka, A. El-Shabrawi,

; ; ; ). Freisinger, H. Hauser, J. Hebenstreit, G. Hofmann, A.-K. Kasparek,
nations are the production of growth factors derived from pIateF]). Konstantiniuk. G, Kosina. P. Krippl, L. Kronberger. 1. Kuss, G. Luschin-

lets that result in enhanced proliferation of tumor cells. _Ebengreuth, R. Moser, H. Papadi, H. Pfeifer, F. Ploner, S. Reinisch,
Platelets are known to contain platelet-derived endotheliahi. Riegler, G. Rosanelli, W. Schippinger, M. Schmid, W. Schwaiger,
cell growth factor (PD-ECGF), and there is evidence for vascu¥- Smola, H. Stoger, M. Thalhammer, I. Thiel, P. Wagner, M. Wehrschiitz,

. . R. Winter, G. Zehetleitner, University of Graz, Graz Hospital, and BHB Hos-
lar endothelial growth factor (VEGF) storage in platelets (57pital Graz; D. Depisch, W. Kwasny, K. Haider, T. Payrits, Wiener Neustadt

59). The clinical significance arising from the angiogenicHogpital; R. Kolb, Waehring Lutheran Hospital Vienna: C. Tausch, M. Auf-
effects of VEGF and PD-ECGF in breast cancer has beeswhnaiter, D. Heck, R. Klug, F. Kugler, R. Schildberger, BHS Hospital Linz;
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M. Stierer, H. Matzinger, H. Spoula, Hanusch Hospital Vienna; K. RennerHospital Sankt Veit/Glan; J. Omann, M. Starlinger, A. Urbania, Klagenfurt
R. Schiessel, SMZ Ost Hospital Vienna; U. Schmidbauer, M. WunderlichHospital; K. Keller, W. Schennach, H. Zoller, Zams Hospital; E. Klug,

BHS Hospital Vienna; M. Fridrik, G. Wahl, Linz General Hospital; F. Hof- K. Mach, Oberwart Hospital; J. Berger, R. Lenzhofer, G. Winter Schwarzach
bauer, M. Lang, D. Bauer, Oberpullendorf Hospital; G. Jatzko, V. Wette, BHBHospital; A. Haid, R. Kdberle, G. Zimmermann, Feldkirch Hospital.
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