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Background: The proteolytic enzyme
plasmin, which is generated from the
precursor plasminogen by the action of
urokinase plasminogen activator, is
thought to play a role in tumor cell in-
vasion and metastasis. Urokinase plas-
minogen activator receptor (UPAR) is
functionally involved in the cell surface
activation (i.e., cleavage) of plasmino-
gen. Increased tumor tissue levels of
UPAR are associated with poor progno-
sis in several types of cancer. This ret-
rospective study was undertaken to test
the relationship between preoperative
plasma levels of soluble uPAR (suPAR)
and survival in patients with colorectal
cancer. Methods: suPAR levels in pre-
operative plasma from 591 patients
with colorectal cancer were determined
by use of a kinetic enzyme-linked im-
munosorbent assay and analyzed with
respect to associations with postopera-
tive survival, Dukes’ stage, age, and se-
rum carcinoembryonic antigen level.
Plasma suPAR measurements were log
transformed for survival analysis,
which employed the Kaplan—Meier
method and the Cox proportional haz-
ards model. All P values reported are
two-sided. Results:Univariate analysis,
using the log-transformed suPAR con-
centrations, demonstrated that there
was an increasing risk of mortality with
increasing plasma suPAR level
(P<.0001). An arbitrary cut point, the
median for all patients (1.37 ng/mL),
divided patients with Dukes’ stage B,
C, or D disease into statistically differ-
ent prognostic groups. In multivariate
Cox analysis including Dukes’ stage,
age, and carcinoembryonic antigen
level, the suPAR concentration inde-
pendently predicted survival (P<.0001).
Conclusions: The preoperative plasma
SUPAR level independently predicted
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survival of patients with colorectal can-

cer. Further studies of plasma suPAR
in patients with cancer are needed to
evaluate the utility of plasma suPAR

measurements and cut points in identi-
fying high-risk patients among those
with early stage disease. [J Natl Cancer
Inst 1999;91:869—74]

UPAR is functionally involved in cancer
invasion(15-18),consistent with its abil-
ity to concentrate and enhance uPA activ-
ity on cell surfaceg10).

We and others have previously re-
ported the association of UPAR levels in
tumor tissues with prognosis for patients
with squamous cell lung cancét9), co-
lon cancel(20),and breast canc€gl).In
the latter study, it was found that a frac-
- - : tion representing soluble uPAR (SuPAR),
juvant treatment for patients with cancerlre_, UPAR protein without the glycolipid

many investigators have searched fo . :
anchor, was inversely related to survival.

prognostlc mar_kers. S_ucce_ssful |Qent|f|cawe have previously found that SUPAR is
tion and selection of high-risk patients for .
normally present at low levels in the

adjuvant treatment could spare aSUbStarﬂ)Tood (22) but that the levels are in-
tial number of low-risk patients from the . - " in patients with non-small-cell

side effect; of chemot.herapy'. Moreover,ung cancel(23), metastatic breast cancer
the exclusion of low-risk patients could(24) Dukes’ stage D colorectal cancer
potentlally Improve th_e eff|c_|ency_ of ad- 24),and ovarian cancép5), probably as
juvant treatment studies, since it wouldy roqit of the release of SUPAR into the
reduce both the number of patientscylation from tumors.

needed and the follow-up time required \ye have now undertaken a retrospec-

for valid assessment. tive study of SUPAR levels in preoperative
It is now well established that proteo-masma from 591 patients who had sur-

lytic enzymes produced by cancer cellgery for colorectal cancer. We tested for

volved in the intensive tissue remodelingsypAR and patient survival.

that accompanies cancer cell invasion and

metastasig1l-3). Among several enzyme SUBJECTS AND METHODS

systems expressed in cancer tissue, pIaS'Patients.This study included 591 patients who

min generated ny urokinase plasminogefhgerwent surgery for colorectal cancer. Blood
activator (UPA) is thought to play a keysamples were obtained from all patients before sur-
role in tissue degradatioi,5), activation gery. Written informed consent was also obtained
of pro-metalloprotease@®), activation of from all patients before surgery in accordance with
cytokines(?),and angiogenes(sS), all of the Helsinki declaration, and permission was

which could lead to an increase in thegranted by the local ethical committees of the Hvi-
dovre Hospital and the Aalborg Hospital in Den-

metastatic potentlal of the cancer CeIISmark. All patients had histologically verified adeno-

uPAis .secreteq as an inactive proenzymgycinoma of the colon or rectum. Fifty-nine patients
(9), which localizes on cell surfacg40) (10%) were classified as having Dukes' stage A dis-

In an effort to more selectively use ad

by binding through its epidermal growthease, 219 (37%) as having Dukes’ stage B disease,

factor-like domain to a specific high- 170 (29%) as having Dukes’ stage C disease, and
affinity cell surface receptor (urokinasel43 (24%) as having Dukes’ stage D dise{26).
plasminogen activator receptor [UPAR])
(lﬁz UPAR; IS Zli cell surfa?esglygg?(rdotem Affiliations of authors:R. W. Stephens, I. J.
wi a molecular mass o — . andChristensen, K. Dang, N. Bmmer, The Finsen
consists of thre_e h0m0|0901_15 protein dor anoratory, Rigshospitalet, Copenhagen, Denmark;
mains, all of which are required for high-H. J. Nielsen, Department of Surgical Gastroenter-
affinity binding of uPA. At the carboxyl ology, Hvidovre Hospital, Copenhagen; O. Thor-
terminal of domain 3, uPAR is anchoredacius-Ussing, Department of Surgical Gastroenter-
to the cell membrane by a glycosylphosp'ogy' Aalborg Hqspital, IZ_)enmar_k; S. Sﬂ_rensen,
phatidylinositol moiety(11). Compared mg&g%‘;p‘;‘;gggal Biochemistry, Hvidovre
with ?Ctlvathn O_f uPA proeénzyme in free Correspondence toRoss W. Stephens, Ph.D.,
50|Ut|0n,_aCt|Vat|0n of UPAR-bound pro-Tthe Finsen Laboratory, Rigshospitalet, Strandbou-
enzyme is strongly enhanced as a result @varden 49, DK-2100 Copenhagen @, Denmark
the proximity of cell surface-bound plas-(e-mail: stephens.r@finsenlab.dk).

minogen and plasmit{12—-14). There is See“Notes” following “References.”
considerable experimental evidence thab Oxford University Press
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Patients with Dukes’ stage A, B, or C disease unfecombinant suUPAR was added to plasma as an irml_)_ When the patient data were broken
derwent complete resection of their tumors, whereaternal control, 97% of the standard could be detecteggyyn according to Dukes’ stage, there
patients with Dukes’ stage D disease had resectiopy ELISA. Specificity was rigorously controlled by vgere statistically significant differences
ir pri i lasma immunoabsorption experiments as describe . ,
of their primary tumor and distant metastases wherp p p i plasma SUPAR levels, with Dukes

ever possible. None of the patients received adjuvaireviously(24). . ,
chemotherapy. Complete clinical data, including Statistical analysesThe SAS® software package stage A being the lowest and Dukes’ stage

age, sex, Dukes’ stage, serum carcinoembryonic afversion 6.12; SAS Institute, Cary, NC) was used td being the highest (Kruskal-Wallis test,
tigen (CEA) level, and overall survival after the sur-manage the patient data and to perform all statisticd = .001). Nevertheless, it was clear that
gery were registered for all patients. The median aganalyses. The plasma suPAR measurements wefggher levels of plasma suPAR were not
of patients at surgery was 69 years (range, 33-999 transformed (i.e., In SUPAR) for survival analy-restricted to advanced disease. The
years), and there were 354 males and 237 female?.S; for graphical representation, the patients Werﬁ']eansl standard deviationsy medianS, and

The median follow-up time was 5.1 years (range§tratified into four groups baged on the suPAR .
4.0-6.3 years). During the observation period, 33%alue, such that each stratum yielded an equal nurrllmerquart”e ranges for plasma SUPAR are

patients (56%) died. Seventeen deaths that occurr@§" Of events (deaths of patients). For each D”ke§y.mmanzed in Table 1. There was a sig-
within 1 month of surgery from postoperative com-Stage. the median value of plasma s'uPAR.detenIflcant but relatively weak correlation
plications were censored. Recording of survival f0|m|n_ed _for all patients was u_sed for arbitrary dichot-between the suPAR levels and age of pa-
all patients surviving 1 month or more was based o MiZation. The Kaplan-Meier method was used tqjents with cancer (Spearman’s rko .28;

death from all causes. estimate survival probabilities, and the logrank tesb< 9001), but no significant association

Sampling of blood. Blood samples (5 mL) for was used to test for equality of strata. The Cox pro-

portional hazards model was used for analysis o\flvas found between sex and level of

SUPAR analysis were taken preoperatively from P8 ontinuous covariates as well as for multivariateSUPAR (Wilcoxon rank sum tes® =

tients on the day of their surgery and were CO“?C.te‘gnalysis. The assumption of proportional hazardsl1). The median CEA level was 3.8 ng/
in ethylenediamine tetraacetate (EDTA)-containing, "o igie graphically. Rank statistics were usednL (range, 0.34—9800 ng/mL), and there
ar_1t|coagulant tubes (Becton chk|n§oq, Mountamto calculate correlation coefficients and to test hywas a significant but relatively weak cor-
View, CA). Plasma was separated within 1.5 hour?)otheses on location. Tests of independence weg|ation between the level of CEA and the

and stored frozen at —80 °C until analyzed. Imme- . .
done with the use of the chi-squared test. The si ) .
- vel of SuUPAR rman’s rhe 0.31
diately before suPAR assay, the plasma sampl&§ticance level was set to 5%. The expected surviv% €l or su (Spearman’s 0.31;

were thawed rapidly at 37 °C and diluted 1:10 asg,, patients in each Dukes’ stage was calculated fo <.0001).

previously describeq24). Blood (5 mL) was also age- and sex-matched cohof28) b f official . )
i yuseorofiicial - prognostic Value of Preoperative
collected preoperatively for serum CEA measurey;is| statistics recorded and tabulated for the Danisr[blas(‘zlma SUPAR Level P

ment, by use of the Immulite™ CEA assay kit (Di- yopylation(29). All P values reported are two-sided.
agnostics Products Corporation, Los Angeles, CA).

SuPAR analysis. The plasma concentration of RESULTS | Treatefd asg Clontmuolus \Ilanfable’ the
SUPAR was determined by use of a modification of og-transformed plasma level of suPAR

a new kinetic enzyme-linked immunosorbent assay evels of SUPAR in Plasma (i.e., In suUPAR) was statistically signifi-
(ELISA) that meets strict criteria of specificity and cantly associated with survival (Cox re-
sensitivity (24). Briefly, the ELISA consisted of 2 syPAR was measured by a modifiedyression modelP<.0001; Table 2);
gamh'f‘g layer of the monoclonal antibody R2 and gjnetic ELISA method in EDTA- higher levels of suPAR were found in
etection layer of rabbit polyclonal antibodies to hu-, o0 1 lated plasma obtained preoperplasma from patients who had a shorter
man UPAR, i.e., an inversion of the two layers in the . . . . S .
described ELISA24). This modification eliminated 1Vely from each patient with colorectal survival. For survival analysis in which
a background signal found in approximately 4% ofc@ncer. All the plasma samples had medhe Kaplan—Meier method was used, the
individuals, independent of cancer diagnosis. Th&urable levels of SUPAR, with a mediarpatients were divided into four strata

R2 monoclonal antibody has high affinity for do- value of 1.37 ng/mL (range, 0.46—8.0 ngbased on the plasma suPAR value, such
main 3 of the human uPAR molecule, so that both
the full-length (domais 1 + 2 + 3) andproteolyti-

cally cleaved (domains 2 + 3) forms of suPARL) Table 1. Summary of plasma suPAR* levels for patients with colorectal cancer
were measured by this assay. A monoclonal anté
rabbit immunoglobulin/alkaline phosphatase conju- Interquartile range

gate (Sigma Chemical Co., St. Louis, MO) was used

220z 1snbny 9| uo1sanb Aq 171 /G062/698/01/16/21914e/10ul/woo dnoolwspede)/:sdiy woll papeojumo(q

in the final step, so that rate measurements for phoggukes' stage Mean suPAR + SD,T ng/mL Median, ng/mL Centilet ng/mL
phatase enzyme activi_ty coulq be au?ome_itically cola 1.30+0.57 1.20 0%—25% 0.63-0.96
lected over a 1-hour incubation period in a Ceres >25%-50% >0.96-1.20
900™ plate reader (Bio-Tek Instruments, Winooski, >50%—-75% >1.20-1.50
VT) (24). KinetiCalc software (version 2.16; Bio- >75%-100% >1.50-3.89
Tek Instruments) was used to manage the data and g 1.49 + 0.63 1.35 0%—25% 0.58-1.12
calculate the rate of color change for each well by >25%-50% >1.12-1.35
linear regression analysis. The suPAR concentration >50%-75% >1.35-1.72
of each plasma sample was calculated by use of a >75%-100% >1.72-5.99
four-parameter fitted standard curve computed frong 1.33+0.45 1.31 0%—25% 0.46-0.99
the rates for the recombinant suPAR standards. The >25%-50% >0.99-1.31
absolute concentration of the recombinant suPAR >50%-75% >1.31-1.60
standard was previously determined by amino acid >75%-100% >1.60-2.75
analysis(27). The limit Qf detection for the assay p 1.84+0.95 1.69 0%—25% 0.50-1.20
was 3 pg/mL or approximately 0.3% of the median >25%-50% >1.20-1.69
concentration found in donor plasma. The intra- >50%—-75% >1.69-2.20
assay variation for a plasma pool was 4.8%=n >75%—-100% >2.20-8.00

21), and the inter-assay variation for 30 successive
assays of aliquots of the same plasma pool (on dif- *suPAR = soluble urokinase plasminogen activator receptor.

ferent days) was 7.6%. suPAR was evidently stable 1SD = standard deviation.

in frozen plasma for at least several months. When fCentile from percentile distribution of plasma suPAR levels for all patients.
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Table 2. Summary of survival analyses of patients with colorectal cancer

Univariate analysis (r= 591) Multivariate analysis (r= 580)*

Parameter P, two-sided HR (95% CI)t P, two-sided HR (95% CI)t
Dukes’ stage

Bvs. A <.0001 2.4 (1.2-4.6) .04 2.0 (1.0-3.9)

Cvs. A <.0001 4.7 (2.5-9.1) <.0001 4.4 (2.3-8.5)

Dvs. A <.0001 19.3 (10.1-37.0) <.0001 15.0 (7.8-29.2
Sex

Female vs. male .48 0.9 (0.7-1.2) .19 0.9 (0.7-1.1)
Age in years .005 1.3% (1.1-1.7) .02 1.3% (1.1-1.7)
Serum carcinoembryonic <.0001 2.0(1.6-2.5) .18 1.1(0.9-1.5)

antigen (median)

SUPAR (In suPAR)§ <.0001 2/82.2-3.7) <.0001 1/9(1.4-2.5)

*Eleven missing serum carcinoembryonic antigen data.

THR = hazard ratio; 95% Cl= 95% confidence interval. suPAR soluble urokinase plasminogen
activator receptor.

FHR for two patients differing in age by 20 years.

8suPAR = soluble urokinase plasminogen activator receptor; In suRARg-transformed suPAR.

[IHR for two patients differing in In sUPAR by 1.0 (i.e., differing in plasma suPAR levels by a factor of 2

|—

All Patients
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n
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TIME(MONTHS)

EVENTS PATIENTS AT RISK
80 183 170 146 130 118

78 170 138 117 102 93 — |
79 w7 79 6 49 48— 1
79 m 6 4 32 28

that each stratum yielded an equal numbeince recording of overall survival in this

increasing suPAR level. respect to age and s€R9). As shown in
We next tested the prognostic signifi-Fig. 2, patients with Dukes’ stage B dis-

among the 59 patients with Dukes’ stagesquared testP<.0001). We would cau-

A disease over the observation periodtion, however, that the median for all pa-Survival probabilities at 24 months and 48 months
r{{)Ius 95% Cls) are 76% (70-82) and 61% (54-68),

respectively, for stratum | and 41% (32-50) and
27% (18-35), respectively, for stratum IV.

consistent with the good prognosis extients was chosen as an arbitrary cut poi
pected for patients with tumors detectedh testing the suPAR level for its relation-
at a very early stage that were clearly loship to prognosis, and it is not implied
calized and amenable to complete surgihat this is a clinically useful cut point for

Fig. 1. Level of soluble urokinase plasminogen ac-
tivator receptor (SUPAR) in preoperatively sampled

. . plasma and overall survival of 591 patients with co-
of events (deaths of patientsgeFig. 1). study was based on deaths from allyectal cancer. Patients were divided into four strata

This procedure produced strata with dif-causes, we calculated the expected Susased on the plasma suPAR values, yielding closely
ferent hazard ratios (HRsy€elegend to vival for a cohort drawn from the generalsimilar numbers (78-80) of events (deaths of pa-
Fig. 1), and the analysis indicated a conbanish population and matched with thdients) in each stratum. Thus, the four curves in the

tinuously increasing risk of mortality with patients with Dukes’ stage B disease witHigure represent patients with plasma suPAR <1.16
ng/mL (1), 1.16-1.52 ng/mL (ll), 1.53-1.95 ng/mL

(i, and >1.95 ng/mL (IV). TheP value (two-

. sided) was calculated by use of the logrank test, and =
cance of suPAR level in each of the fourease who had plasma levels of SUPAR bene hazard ratios (HRs) with 95% confidence inter-
Dukes’ stages (Fig. 2). For this purposelow the median (113 of 219 patients,vals (Cls) were calculated by use of the Cox regres-
we used the simplest test in which the&62%) had a death rate indistinguishableion model. The numbers of patients at risk after
patients were divided by an arbitrary cufrom that expected in the age- and sexeach 12-month interval up to 48 months are indi-
point, and we chose for the cut point thematched cohort. Patients with Dukes<ated below the figure. Patients in stratum Il had an
. ) ] HR of 1.2 (95% Cl= 0.9-1.6;P = .28) compared
median plasma suPAR level for all pa-stage B disease who had higher plasmv'?}Ith patients in stratum I: patients in stratum lll had
tients (1.37 ng/mL)Notethat the results SUPAR levels had shorter survival (testing, g of 2.2 (95% Cl= 1.6-3.0:P — .0001)
for patients with Dukes’ stage A diseasehe hypothesis that the number of eventgompared with patients in stratum I, and patients in

shown in Fig. 2 represent only 10 eventss equal to the expected number by a chistratum IV had an HR of 2.9 (95% Gt 2.1-3.9;P
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D, application of the median plasmaing of cut points for clinical applications |ationship between suPAR level and prog- 3

SuPAR level for all patients resulted inis beyond the scope of this study.

nosis (Fig. 2), but all patients with this
each case in division of patients into prog- Patients with Dukes’ stage C diseasgisease stage had relatively poor survival

N
N

nostic groups with significantly different who had plasma suPAR levels above thgue to disseminated disease. In summary,
survival (Fig. 2). Higher suPAR levels in median level (72 of 170 patients, 42%)he results that we obtained using an ar-

each of these Dukes’ stages were assodiad an HR of 1.8 (95% Ck 1.2-2.6;P  bitrary cut point for analyses of prognosis

ated with significantly shorter survival. = .005) relative to those who had levelsn each Dukes’ stage show that the suPAR

It was of some clinical interest that, inbelow the median level (Fig. 2). Thus, theevel is a statistically significant prognos-
the group with Dukes’ stage B diseasemedian plasma suPAR level could alsqic factor in Dukes’ stages B, C, and D,
representing relatively early stage and podivide patients with more advanced, lesgut its greatest potential value is as a
tentially surgically curable disease, pasurgically curable disease into groupglinical marker in early stage disease.

tients with plasma suPAR levels abovewith differing survival. However, virtu-
the median (106 of 219 patients, 48%HRlly all patients with Dukes’ stage C dis-

had an HR of 2.8 (95% confidence interease had a significantly higher death rate Multivariate Cox analysis of the sur-
val [Cl] = 1.8-4.6;P<.0001) compared than an age- and sex-matched cohokival data was performed and included

Multivariate Analysis

with those with levels below the median.drawn from the general population. the clinical parameters Dukes’ stage, sex,

Journal of the National Cancer Institute, Vol. 91, No. 10, May 19, 1999

REPORTS 871



plasma suPAR levels and survival in pa-
Dukes A Dukes B tients with colorectal cancer. The results
from this retrospective study provide evi-

1.0 1
. =T , ° \ dence that patients with higher preopera-
r><’ 08 ; 208 tive plasma suPAR levels have a shorter
z o S overall survival. Moreover, the data indi-
2 06 : § 06 cate that there is a continuously increas-
=P 5 04 ing risk of mortality associated with in-
é = creasing suPAR level. Multivariate
& og HR = 2006 -70 L oo HR=28(18 -46) analysis of survival showed that the
P=25 o P < .0001 f e
plasma level of SUPAR was a significant
0-06 o e 0-06 T e prognostic variable independent of
4 48 60 72 ' -
B e o o o
EVENTS PATIENTS AT RISK EVENTS PATIENTS AT RISK ..
5 30 3 8 M 3 Lo % T8 18 10 9% & w prognostic impact and a value as a marker
5 2 19 B 17 7o H 52 16 8 76 64 56 oo HI of early relapse of colorectal cancd@0- Y
32). By use of an arbitrary cut point for 35
Dukes € Dukes D testing the relationship to prognosis in §
1.0f 10 each Dukes’ stage, the level of suPAR &
was found to be a statistically significant &
2 08 < 08 prognostic variable for patients with i
€ E Dukes’ stage B, C, or D disease. Compar- S
E 05 086 - - i ; - 2
2 2 ing patients with Dukes’ stage B disease 3
4 04 3 04 with an age- and sex-matched cohort from g
g = the general Danish population, we found 2
2 02 ?R_zo;: (2 -26) 2 02 that patients with Dukes’ stage B disease &
o E— who had low plasma suPAR levels had a
0.0 e 0.0 e survival probability indistinguishable
0 12 24 36 48 60 72 0 12 24 36 48 60 72 from that of the cohort, whereas patients
TIME(MONTHS) TIME(MONTHS) who had higher plasma suPAR levels had
T N AT S o 58 —— 1o S AT e 5 — 10 an HR of 2.8. However, we stress that
B 72 54 36 29 25 ----u- H 88 95 M 13 7§ e H determination of clinically useful cut

points, if they exist, clearly requires fur-

Fig. 2. Preoperative plasma suPAR level and overall survival for patients with colorectal cancer in eacwgfr StUdy with _SUffIC!ent _Va“datlon'
the four Dukes’ stages. Patients in each stage were divided into two groups consisting of those A4QIEOVer, the patients in this study may
(stepped solid curve and those belowstepped dashed curvpan arbitrary cut point, for which we chose NOt necessarily represent a random
the median plasma suPAR level determined for all patients (1.37 ng/mL). The survival curve for a Dugesnple from the population; therefore, it
stage-specific, age- and sex-matched cohort drawn from the general Danish population is also piggfethot be concluded that surgically
(continuous solid Iine)_ for each Du_kes’ stage. Tr_FévaIue_(two-sided) was calculated by use of the Iogranﬁeated patients with Dukes’ stage B co-
test, an'd hazard ratios (HRs) with 9_5% confldence intervals (Cls) vyere calculated by use of the 18% tal cancer who have low suPAR lev-
regression model. The ngmbers_of patients at risk aftgr each 12—month interval up‘tg 48 months are |ndrgf1te ave no survival disadvantage
below each plot. For patients with Dukes’ stage B disease, the survival probabilities at 24 months al ! o
months (plus 95% Cls) were 92% (87-97) and 80% (72-87), respectively, for the low suPAR (LO) grougn the group with Dukes’ stage C dis-
and 74% (66-83) and 55% (46-65), respectively, for the high SUPAR (HI) group. For patients with DuR&Se, and even more so in the group with
stage C disease, the survival probabilities at 24 months and 48 months (plus 95% Cls) were 77% (6®8kes’ stage D disease, almost all pa-
a_md 54% (44—6_4), respectively, for the low suPAR (LO) group and 51% (40-63) and 34% (23-45), regpegits (and thus all SUPAR levels) were
tively, for the high suPAR (Hl) group. found to have a greater risk than their re-
spective matched population cohorts. The {3
and age, as well as CEA dichotomized bygiated with survival P = .02), whereas se- difference in this regard between patients
its median level (3.8 ng/mL) and suPARrum CEA P = .18) and sex® = .19) with Dukes’ stage B disease and patients
analyzed continuously as the log of suPARvere not. However, it was also notable thatliagnosed with more advanced disease
concentration (i.e., In sUPAR). The resultsn the multivariate analysis high levels ofimplies that the preoperative plasma level
are summarized in Table 2. Dukes’ stag@lasma suPAR were found to be an indeef this functional marker can be a useful
was statistically significantly associatedpendent prognostic indication for shortemeasure of the invasive potential of the
with survival; patients with Dukes’ stage D overall survival, with an HR of 1.9 (95% CI tumor (and thus survival) in only early
disease had an HR of 7.5 (95% €1 5.6— = 1.4-2.5;P<.0001) for an increase in In stage disease, since survival at later stages
10.2) compared with those with Dukes’suPAR of 1.0 or a 2.7-fold increase inof tumor dissemination is predominantly
stage B disease, and patients with DukesuPAR concentration. determined by the difficulty experienced
stage C disease had an HR of 2.2 (95% CE)ISCUSSION in complete surgical removal of the pa-
= 1.6-3.0) compared with those with tient's tumor. The potential value of
Dukes’ stage B disease. Age scored in years To our knowledge, this is the first re-SUPAR as a clinical marker is therefore
at entry was statistically significantly assoport showing an association betweeltikely to be greatest in managing the dis-
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ease in patients with Dukes’ stage Btermined, but this should be soughtin the  Invivoparacrine interaction between urokinase
where the cancer is still potentially cur-setting of early stage disease. and its receptor: effect on tumor cell invasion.
able by surgery but the expected mortality J Cell Biol 1991;115:1107-12.

. T - (16) Quax PH, Pedersen N, Masucci MT, Weening-
is statistically significant. Plasma suPARREFERENCES Verhoeff EJ, Dano K, Verheijen JH, et al.

IeV(_aIs cou_ld be used in identif_ying those Complementation between urokinase-

patients with Dukes’ stage B disease who(1) Dano K, Andreasen PA, Grondahl-Hansen J, producing and receptor-producing cells in ex-

are at high risk and who, therefore, can Kristensen P, Nielsen LS, Skriver L. Plasmin- tracellular matrix degradation. Cell Regul
. . . ogen activators, tissue degradation, and cancer. .

potentially benefit most from adjuvant 4, cancer Res 1985-44-139-266 1991;2:793-803. '
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