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topoisomerase (TOPOIIa) ‘= ~ =211 Luuwu viomarke t of DNA replication and a target for
antineerlastic ag ents, but 1. has not bezs cvair ated 25 a biomarker of ccRCC outcome.

Obiect ve— To ¢ raluate the assoc ‘atic.. of TZPOIlla expression in ccRCC and risk of cancer-

spec. fic ¢ zath 1>llo\7ing surgery.

Design, stting, =, d partici»a”.cs—T+, indepen_ut cohort studies were studied in tertiary

1 >ferral urology practi-es in the U=..ed States. W identified cohorts of 1378 (analytic) and 279
(validatior, patie~..s who underwei t -.cphrectc my Jor clinizw'y localized ccRCC and had paraffin
tumor ussue .vailable. TOPOIIa expression wa: assessed u<‘z,g immunohistochemistry and scored
a< the v =t ol positive c¢>lls per squarz millimete:.

Ouwume measurements and stat.stical arziysis—ir primary end point was cancer-
specific survival (CSS). We evaluated TCI Ulla exr-essidn as . col tinuous variable and

yduosnuep Joyiny vd-HIN

dichc vomized as low versus hig 1. For assc ~.attons wi'h C3S, we use 1 Kaplan-Meier curves and

Cox regiossidn n odels

Results and limitati~-.ns—In both cohorts, patients - u0 nac high TOPOIla expression were
approximate’y thre~ times more 'Ziic 'y to experier e ccP.CC J~ath than those with low expression
(hazard rat.o [TiR]: 2.75; 55% confience interv: 1 [C (], 2.12-3.56; p = 1.79E-14 and HR: 3.45;
95% CI, 1.34-°.08; p = 0 C1vu4, respectively). Maltiva=i~tic adjr ,tment for pathologic features of
aggressiveness diC not explain these associations, aid strat*fed an~l,: is suggests that the
association is 1.'ore »ronounced among patients with low-~.sxk diseasc < defined by the Mayo

Clinic stage, siz., gr: de, and necr~.is scor .

Conclusions—High-. [OPO". expression is independently aszociated vith increased risk of
cancer death among Hatie .ts undergoing surcz-y for ccR”c, and th< pireznoctic value is
pronounced among 1 atiei'ts with lo -11sk dise~se. Evalua..on of TOPCZa in ccRCC provides the
opportunity to help guide postsurgical Lurveillance for ccRCC ;auents as wen as inform the
design of more targeted ciuuicat trials and novel treatment sti itz cs.

yduosnuep Joyiny Vd-HIN
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1. Introduction

Mortality rates for renal cell carcin~z.a (RCC) he ve been r1-ing stea-ly for >3 Zccades [1].
During the same time peri~., there h=2 veen l.ftle hange in 5- yr surviu to - z..-ients
diagnosed with RCC (apj re~inately 65%) [2]. Mor=over, the sma'l observe~ increases .
survival can be attributed in part to a lead-*..ue bias ~ssociated with u rise in % » in. idental
detection of small, clinically dubizus tumore [5,4]. Taken togethcr, th.se trends underscore
the need to continue efforts t. impr~ ¢ our »mucisianding of the fu~turs thiat predict K~C
aggressiveness, particularly among th_ growirz zumber « findividua's dir g, 0s>d with 'ow-
risk RCC.

DNA topoisomerases are enzyme: tha. manage the ‘opolr gic state of DNA m the ezl oy

)duosnuep Joyiny vd-HIN

introducing temporary single- or dcible-suand breaks m the DNA [5]. Tkzough these ~tranu
breaks, the topoisomerase enzymes allov. £ o wide vo.icty of »ssential L M.\ metabolic
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reactions includi=z =cglicauon, uanscriptidn, recombination, and chromatin remodeling
16,7]. Several in restioative “Zi.us iv.ve resorted that higher intratumor expression levels of
“up 0isc merase enzymes are 'p .adic2’or of poor prognosis in a variety of human cancers [8—
10]. Of 11terest, drugs ta1 Jeting *,poisomerase enzymes have been developed and represent
some of ti e most sucrssful arugs used - wear human malignancies [11]. Despite this well-
.nown a<sc ciation wi b _ancer -~ gressivercss, the potential role of topoisomerases in the
path sgene<.s and progr usis of RC7" rerains unknown.

Mr avated by this gap in understandi.g, we used tw) large independent cohort studies to
anal—- 1,4 val late the hypothosis that hizler tumor protein expression levels of the type
ITa tonnicos, L aso (TOPOII:) are Lssociated = ich incresed risk of cancer-specific death
following surgery for localized cle2~ cell RCC' {L.ck ”C) Moreover, we explore the specific

yduosnuep Joyiny vd-HIN

hvnathecic #0210 sgociation is mor2 pronounced ¢ mor g patients with low-risk ccRCC.

2. Patients and me‘nods

2.1. Patient sele: tion

After iastitutiorz] review 1 oard appro /al, “ve identif ed 663 patients treated with radical
n.phrez.omy or r<uron-sparing surg. ry (NSS) f=. uni’ateral, sporadic, noncystic, organ-
coi fined {ic, NO or Nx, M0) ccRCC bet.7een 1990 wad 2005 from the Mayo Clinic

Roc estit Nephrectomy Registry. Of these, 1464 ~.uents (23%) had paraffin-embedded
tissue blou ks available for :,.um nohistoch: mical (TFIC) siainii g and available outcome data,
and this czoup rer.csents o1 unalytic cohot.. For our validati<,: cohort, we identified 415
patients fro’.1 the Mzyo Clinic Florida Nephrectomv Registry * cated with radical

nephrecto ny ¢ NSS for unilate~.i, 'poradic, r.oncysti= ccRCUC be ween 2000 and 2011. Of
these, 337 814%) had t*zsue block- und outcome data avail=uie, ar d this group represents our
validation cohort. We diczuss further loss of caser w1 both c~Lo. i rexulting from failure of
IHC staining in the Results section. Of note, the u1 Zerlying pati<at ce .chment areas for

yduosnuep Joyiny Vd-HIN

Mayo Rochesti 1 ana viayo Florida are se »arated by >125u miles /1000 kilometers) and as
such represent g:ugiaphice Uy and cultv- ally unique g or-lauons wi uin *he United States.

2.2. Data collection

For both cohorts, we abstru.cted follow-up lata from the reisuy efforte .c each institution.
Briefly, these data are .outinely updated .ud maintained th.ovsi a combi-.ation of »:ive
(mail-out questionnaires) and r.ssive (me<ic.l record, linkage t~ uational ~atat ases)
surveillance by experien *ed clinizur coordinatc re [ 2]. Loss t fol’sw-up is <57 Zur voth
registry efforts. In additiou, we abstracted dat» <. re'evant clin’~upathe! sgic covariaes
including age at surgery, gender, symrioms at presentation, Easte.n Coor_.ativ * Gncology
Group performance status, th2 2010 Amz.ican Joint Committee ¢n Concer £ L) primary
tumor classification, regional ";..uph no-c involvement, distant metast-.ses, the 2619 ATCC
TNM stage groupings, tumor size, rdclear grade, anu ores >nce of co tgu'ativ > ttmrr
necrosis. To obtain the pathologic feat.res in a standar lize 1 fashion, »ne u. logic
pathologist at each site (J.C.C. an 1 K...W.) centrallv revie wed the microscc;ic nem=*uxyl n

)duosnuep Joyiny vd-HIN

and eosin slides from all specimen. withy st Liowledg~ of patient outcome
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We idc ntified a pu.aiin-emnedder oloc!. with representative tumor tissue for each patient in
pot co.vorts and obtained a . um-th.ck slide for IHC. Technicians in our core facility
perfcrme 1 THC staining *or TO” Olla using a monoclonal antibody and the respective
orotoc o! Lom Leica "vicrocystems (R:alo Gruwe, IL, USA). One of our study pathologists
(J.C.C.> rained a certi ©.ed cv*uechnolosise (T.H.) to review the stained slides to determine
TC-Olla _xpression in 2ach tr,ur. The staining pattern was recorded as the average of the
numt cr of positive tumor cells in eah oi five representative high-powered fields using a
"eica DMR mictroscope (Leica Miz.usystems, “vetzlar, Germany). With a 10/25 eyepiece
and a x40 object.ve, the Le.za DMR %as an obie. 11ei1 diameter of 0.625 mm2, resulting in
a high-powered field of 0.30 7 mm?. A< zuch, TOP)IIa sxpression was quantified as the
number of positive tumor celle per square mil.imete. Fo. the purposes of evaluating

yduosnuep Joyiny vd-HIN

mtrarater reliability, * ve selected o random samy'le of .°0 c: ses from the analytic cohort for
e revi2w bv lne sar.e cytotechnologist. Sinil~i.y, to assess interrater agreement, we

ran lom 7, samried 100 cases from the analytic enhort for independent review by a urologic
pathologis* (K.J.W.).

2.4. Statistica "aethrs

Fo ' our »zaiysis in both cohorts, we explored the m.gnitud~ of the association of continuous
TO} OII: expression and RCC-specific death by »<.ug Cox *.roportional hazards regression
mode's ar.1 summarized t+2 cesilts with hi zard rati=, (ns) a1d 95% confidence intervals
(CIs). o oothine spunes we-e used to explore the functional *_rm of the continuous
TOPOIla, v nich w~, quantified as the number of pr-iuve cell~ ver square millimeter, and it
was deter1 aine « that the square-~_ot transform. tion of TUPOlL.2 h: d a linear relationship
with cance r-spu cific svival (CS€). Thus, for both the an~!yuc ard validation cohorts, the
continuous "OPOlla varizuie was quantified as th. number =1 ,2sit1 e cells per millimeter
in the Cox regression models. In the Cox models, o rirst estim~.ed t'ie age-adjusted

yduosnuep Joyiny Vd-HIN

association of ~Urula expression with ' me to RCC-<z ccific deii. Then, to assess the
association of TCTCiia ex yressicu with K CC-specifi > dew.n after ¢ yuu 2lling for other
known predictors of cci’CC ~uatcor-¢, we constructed Co'. mode. tuat ad) 1sted for
individual pathologic fes wures . aggressiv-.u ss as well as ¢ con vovite sco 'ing system
(Mayo Clinic stage, .1ze, #-ade, and necro is [.'SIGN] scure). Vve also ev aluated TOPOlla
expression as a dicho.~inized variable (ie, iiigh “"s low). Tc esti..ate a cut point for
dichotomizing TOPOIla expres<:on into hicl -ver. us-low express‘ou, we usad t1e analytic
cohort and chose the cut point that .uaximized the oncordance indza. As a1-Lul” tu20rs
with TOPOIla expression ~16.6 positive cells nez square millinetor categorized as “low”;
those >16.6 were categorized as “high ” in the val:Zation cohort, ~ve diche‘uini.e? TOPOIla
expression using the same cut Luint as for (ie analytic cohort. Wo an: lyzed ~2iocsdance
index values to compare the p eicave ak.uty of variou: models with ~ad with-2t the
addition of the TOPOIla expression variab'<. All cow.ord. nce indices w.re ntcrna.ly
validated using a bootstrap metho iolor,y proposed by Jarr:ll et al [13] an th2refore
represent optimism-corrected esti nate s of prognostic accr racy. To furti.a e plore the

)duosnuep Joyiny vd-HIN

potential prognostic value of TOPOIIa c.-nreeon, we < valuated Kaplan-Meiz, curves auu
HR estimates from Cox models strati.’~d by Max, Clinic S51CN score (1, lor = 0-3,
intermediate = 47, and high = 8-11) [14-16].
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Finally, we used P~2:22.. cuinrciauon coet.icients to evaluate intra- and interrater agreement
ror ou~ method ¢ f amantifyi~2 TCT Ulla staining. Our statistical analyses were performed
us11g ti e R programmii g lag .age, +.2.15. All tests were two sided, and p values <0.05
wer. col sidered statistice lly sigriricant.

3. Results

3.1 ’.ssociatic.i of 12 pe lla topoi:ome~.se witl' patholoqgy and renal cell carcinoma-
specific death (7.ialytic cohort)

For 227 waaryuc cohort, 1378 o€ 1464 patic.s (94%) had successful staining of TOPOlla,
and the ~z2,, (Cvel of TOPC Ha empression v.s 13.7 psitive tumor cells per square
millimeter (median: 7.0; min = 0.0 z.ax =277 7). Of ncte, we observed no statistically

yduosnuep Joyiny vd-HIN

significant 4282 s in demc 3raphi~ or clinical feaurer between the 1378 patients in our
final cohort 2= the 235 who were excludec for 'ack o ‘:ssue, follow-up, or successful IHC
stainin,. Ir our d’chotomization of TOPOIla, 332 patients (24.1%) had tumors classified as
higl (>16.6 TOPOIlla-positive tumor cells <, milu.>ter). In Table 1, we provide a
cr.aparicon of standar? ¢.inicopatholos.c fea*...c> ov di *hotomized TOPOIla status (low vs
1 igh;. Those *uinors clasziiied as TOF OII « high had mo e aggressive pathologic features
incl:ing larger size (p < 0.0001), higi er g.272 (p <0 5001), later stage (p < 0.0001),
presenc ; of necrosis (p < 0.0001), sarcon.atnid 2 wres 72 -+ 0.0006), and higher Mayo
Clin ¢ St IGN score (p < 0.0001). Estimates of “..c age-ad;..-*ed and multivariable
assoc.tior s of TOPOTT~ oxpres: ion variab'es wi*l, cancer spe :ific death are summarized in
Table Z.. Whe* inodeled ., a continuous variable, we note< c¢v.dence of a linear increase in
the risk of .ancer ,pecific death with increasing T2 rOlla expicsion (HR: 1.266; 95% CI,
1.210-1.326;; <2.0E-16) af*z, adjusting for axe: "5rOlla w is m odeled as the number of
positive tu.mor c=ls £or millimeter. When we dichotomi=ca TOP/ /l1a expression, patients
with high TCPOlla evy.cssion were nearly three .1mes mz.¢ likeiy tc experience cancer-
specific death than patients who had low TOPOIIa expressior (1R: 2.750; 95% CI, 2.123—
3.561; p = 1.79=3-14) after adjustine for ay.e. Multive~iaole adi-unent for a variety of known

yduosnuep Joyiny Vd-HIN

predictors of ccKCC o 1tcoine resualted ia slight attenu-~lion of the a: sociation of TOPOIla
expression with risk of « ancur-spe~itic death (Table 2a). ‘to quant,“y th> p1Hgnostic ability of
TOPOIla, we provide e.amat-s of the op”unit m-correct *d conco.dai..¢ inc ices for models
with and without adj st -at for TOPOIla n Teble 2b. Ot .. ~te, we obsorverd similar HRs
and 95% CIs when we modeled recurr-..ce of di. ease as th. e2,u point ¥ interest i=,.wcad of
death from RCC (data not sh~~vn).

3.2. Association of type lla topoiscmerase with path~.ug,' and rern.»! cell ~Zicinome: -
specific death (validation cohort)

For our validation cohort, 27 # of 337 pauents 12297} had successi U <air’.g of TOFOMa,
and the mean level of TOPOI1a expre<.ion was 9 9 posit.ve tumor ce’s per sqiare
millimeter (median: 3.5; minimum = 0.0, maximum = 347 6). In our dic 10to.niz >*.on ,f
TOPOIla, 35 patients (12.5%) har. tur .ors classified a« TO 2Olla high (>16.5 "OP%Sila-
positive tumor cells per square m'limi ter). Again “we prvide a comparison of st~Z,uard

)duosnuep Joyiny vd-HIN

A

clinicopathologic features by dicho.nmizea 1OPOII> status (lew vs high® .u Table ' -
with the analytic cohort, we noted evideuce wiat TOPZ1ia-high fumors ha '~ more aggressive
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pathologic feat== ‘=zlidiug wguer grade (p = 0.0013). For comparison with our analytic
cohor ., we provi e estimates I die uge-ajusted and multivariable associations of TOPOIla
_xypression with cancer- ‘pec fi- death in Table 2a. Similar to the analytic cohort, we noted
evia2nce of a linear increse in 175k of cancer-specific death with increasing TOPOIla
expreision (HR: 1.23¢, 95% 1, 1.114-1 273; ;» = 7.68E-5) after adjusting for age; TOPOIla
~vas mod_iw d as the ni'muer of rusitive tur . cells per millimeter. Moreover, when using the
sam~ cut p~nt we used w1 the an2"'tic « ohort to dichotomize TOPOIIa expression, we once
again ~oted that patients =, ith high \'OPOIla e ore: sion were more than three times more
1i'.ely to experience cancer-specific o >ath than r~%ients with low TOPOIIa expression (HR:
5.442; 95% CI, 1 337-8.877; p = 0.0107] after adirzug for age. Interestingly, multivariable
Zayusunent tor known predic oz, of ccRC vutcome di 1 not result in attenuation of the
association of TOPOIIa expressi~.. with risk « 1 cancer-specific death (Table 2a). We again
Slowveu sumilar HR: and 95% Cle wnen v7e n.odeled' rec rrence of disease as the end point

yduosnuep Joyiny vd-HIN

~fintc eor s .ad of ueath from RCC (data 10t  hown,.

3.3. Stratified analysis /analytic cohort only)

Tigure 1 displays t.c over ll disparity .n C<»s for pa ienis with low- and high-TOPOIla

e rpressiew. (og-rank . = 1.55E-15). T) ill istrate th . pot 2ntial prognostic value of TOPOlla,
we evaluateZ wne ability of dichotomize 1 TOPOIla te curther stratify patients following
init.al cissification by Mayo Clinic SSIGN score. W notec that this was primarily evident
amot g lo v-risk patients (Fie Z»; log-rank ~ - 8.62E-5) and, \» a slightly lesser extent,
interm >dia e-risk n=*.ents (Fie Zo; log-rank » - 0.0.036). ... contrast, TOPOIla expression
had a limiter ability t~ swratify patients already predicteZ o be a- high risk of RCC-specific
death base d on 5SIGN score (Fig 27; log-ranl- p = 0.33) 1. Table 3, we provide the age-
adjusted F R ai'd 95% CI- {uat correc pond with sur stratified Zsapl in-Meier curves. Given
that in our \alidauon cohor* uuly six patients who v ..¢ classified a. low risk using the
SSIGN score eapwiienced a ccRCC-specific death. w~ aid not att.mp stratified analyses in
this cohort.

yduosnuep Joyiny Vd-HIN

3.4. Inter- and intrarate reliability for ty~.e lla Zopoisomerase st=:...q lovel

We observed a high leve of intr.rater reliabi!ity for the jua.ataion of T'OJ'Olla staining.
The correlation coeff.cient ~.mong the 50 cases that were ~ead “.ice in a Funded fashion by
our cytotechnologist \T.d.) was 0.77 (p <".001 . Similarly, we »2wed a hizh level o
interrater reliability for the quanti.uon of TNPO Ta staining. The ~relation c refficient
among the 100 cases rea~ vy our cv*uechnolc zist ‘'T.H.) and n exrz.iencec 7 'ocin
pathologist (K.J.W.) was .7v (p <0.001).

4. Discussion

Key advancements in the marn.gement o1 ccRCC patien.: continue to center o.' the necd to
more accurately pinpoint postopera.ive 1i-x for cance.-relc ted death o b:tter in.or.a p-.tient
surveillance and streamline the de sign of the next gens raticn of clinical trnia.s [ 17]. elated

)duosnuep Joyiny vd-HIN

to this, there is a parallel need to 11ent fy molecular .eatu- es within ccRCC wumor tz,ues
that represent markers of disease ay aressivuuess, predictors of treatment r,ponse, and
rational targets for the development ot ..ov~! “L.crapeutiz, | 18]. We presen th.o nirst data
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supporting the ==z U,ul luguer express’on of TOPOIla is associated with an increased
risk 0. cancer-re ated deatk £llowi g sursery for clinically localized ccRCC. Aspects of our
Zoport that increase the raluc of our fadings include (1) these associations remained after
adjustment for known prodictors ot ccRCC aggressiveness, (2) we noted a specific

assoc atio 1 among the patier.s with low-.sk d.sease (the largest growing subset of ccRCC
catients), a.\d (3) we 12rurt hisk uter- and “..rarater agreement with regard to quantifying

TOPOIIa iv. ccRCC tiscues.

Imzucations of our current results w: rran. rurther 7_scussion. Primary among these is the
notenti 1Tt 1UP0Ila (or anv ~.ugle biom=.ker) to emerge as a meaningful clinical tool in
the nnete 1Ll inanagemer.t of Uk CC patieius. In fact, although we have shown that
TOPOIla remains statistically assorZaed with ~uuct t-sp >cific death after adjustment for

yduosnuep Joyiny vd-HIN

SSIGN ccorz o (o2 (p = 0.0099), th2 ciivically rele vani improvement in concordance
index deserves furthe * discussion. The inco por. tion ¢ ¢ TUPOIla into a prognostic model
w1'h ag e aru SSISN score will improve preaiction for roughly 5 in 1000 patients. However,
we »ave derunstrated in Table 3 and Figure Z wnat u.’s improvement in prediction will
la-gely t-«e place for r.u>nts who wov.d oth<. wisc be (lassified as low risk using standard
(lini.opathol~zic indices. We have pr :vio isly advor atec. for the sequential or stepwise use
of trz,or-based Liomarkers in determi ing o ~~*zurgica’ ccRCC prognosis [19]. In other

wo ds, . ather than seeking to immutably i:teora*z g partiza.ar biomarker into an existing
algo.ithn , we support the use of biomarkers or .u as-need. - basis. The most cost-effective
value for wny tumor-bacza piom. rker rests n its Zuility to firs determine prognosis for a
patient using resuily avail~uie routine pathology-based ind*_cs 'nd algorithms. This effort
can then br folle™ ¢d by further prognostic refiner.cat by biom.-ker testing, where
physician: anc their patients <.em it necessary. Al~zg these lir.es, ur data suggest that any
value of TOPO,"a 2= . prognos*:c marker would most 1i'zc1y be ir the specific subset of
patients with 'ow-risk Zisease. Patients are often 1 ncomfr:.able with he notion they are at

yduosnuep Joyiny Vd-HIN

low risk for developing metastatic diceace after surgery. For m.ay, th s fear is exacerbated
by the absence »f any guidelines as to hov’ they can 'swer their Zisk further; the lack of a
screening marker tor e rly letec’ion of recurrent dise. 5o, and the reality ‘hat if metastatic
disease develops, no the -apics offe. durable success. In rontrast, patier.ts w ho have
intermediate- or high-ri.« ccR _C are oftc .« ploced on more -apia sut ~cillar ce protocols (ie,
imaging at 6 mo rath>r th~a 1 yr) or even encou raged to er;»ll m adivwant t+ials Our data
support that staining and analysis of T7 Ulla cculd be offi re to patier:, who ha*_ iow-
risk disease to provide additi~z.al inform~lion rege rding the prelapility thz. the - are among
the 5—-10% who will pro; ress te .uetastatic disc ~zc and die frcm th eir cancer. Ultunate:>. the
clinical value of TOPOIla (or any biomarker) ~.i1l most likely v reali=eu when ad uvant
therapies for ccRCC are approved arZ wese bir~.arkers can be e .amin=Z ror th_ir ability to
predict response to therapy.

Limitations of our current study war.ant fitlier discossios . Chief an ong these ‘s that c ur
sample size for the validation coh it wis smaller than ‘he : nalytic cchorw. The t said itis
worth noting that for our primary anal vsis (estimatin, ass/.ciation with TP Dl.a), ovr

)duosnuep Joyiny vd-HIN

validation cohort was adequately power to =2 ort the same associations we oserved i he
analytic cohort as statistically significont. Additi~.al limi*.uors include } atier? populati ons
from tertiary referral centers with limited racial ~. cthnic diversity (>95% white); the focus
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on only one en7y< iz e wpuisumerase family; quantitation of TOPOIIa staining that did
not in orporate « mea<ire ¢ Slaun ¢ intensity; exclusion of individuals because of lack of
2a1 on SSIGN score; tumot ticsue or cailed IHC staining; and follow-up that, although

stan lard zed, was observ ‘tional ~.ad not performed as part of a clinical trial. Nevertheless,
the st eng hs of this ir vestig~.don include Jie t\ 70-stage cohort design, use of the same cut
coint in Foih cohorts, ceutralize< patholos: . cview, adjustment for well-known predictors of
ccRZC outome, additi ,ual stratif:=d aalyses, use of a commercially available monoclonal
antibeZy, and demonstraZon of high inte - and Z,ur: rater agreement for quantification of
T2POIla expression.

5. Cunclueizno

We provide the first evidence {iat highe~ xpr.ssion 2f T DPOIla in ccRCC tissues is

yduosnuep Joyiny vd-HIN

associated with an in.reased ris.. ot cancer- specific death ndependent of other known
pa‘tholuvgic redict~is of RCC outcome. Mor 2 ver, this association is more pronounced
amung patient;, with low-risk disease.
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Fig. 1.
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Fig. 2.

Estithated' cancer-specifi. surv’val following =irgery by dichotomized type Ila

0pois ~Taerase expre: sion ~mong pat_ats with ‘a) low, (b) intermediate, and (¢) high Mayo
Clinic ~.age size, grace, an uecrosis s-ores. RCC = renal cell carcinoma; SSIGN = stage,
si~¢, grar'e, and necrosi. ; TOPCula = ty'e Ila topoisomerase.
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