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ABSTRACT
Introduction : 18F-fluorodeoxyglucose positron emission tomography (FDG-PET) reaeal the

metabolic activity of malignant tumors. Recent advances in maleauwrks suggest that tumor biology
can well predict prognosis in breast cancer. We compared tligy abimaximum standardized uptake
values (SUWay from FDG-PET with tumor burden in predicting tumor recurrencepatgients with
breast cancer.

Methods. Between April 2004 and May 2009, 496 breast cancer patients who undpre«aqterative
FDG-PET were retrospectively identified. Si¥was obtained from FDG-PET, and the cut-off point
was defined using a time-dependent receiver operator chastictetirve for recurrence-free survival
(RFS). The primary end-point was RFS.

Results In multivariate analysis for RFS, SWY carried independent prognostic significan&e=
0.012, hazard ratio (HR) 2.39, 95% confidence interval (Cl) 1.20 to 4.76). Whepatikats were

classified into four groups according to the combined factor of twmer (2 cm versus >2 cm) and

SUVnax (<4 versus=4), RFS differed significantlyR <0.001). Similarly, SUWax had prognostic value

in combination with nodal status (negative versus positive) or gtagesus Il and 1ll) P <0.001 and®

= 0.001, respectively). In hormone receptor-positive diseasengWU&dMmained a significant prognostic
factor for RFS based on multivariate analysis.

Conclusions Our results highlight the prognostic value of FDG-PET in pridhiadf tumor relapse for
breast cancer patients. Particularly in hormone receptorymsdisease, the tumor metabolic

information provided by FDG-PET is more significantly correlated with pragriban tumor burden.



INTRODUCTION

Tumor burden, represented by tumor size and the number of involved lymph isothes most
important prognostic factor for breast cancer recurrence [1¢&ulse advanced-stage tumors are more
likely to have distant metastases. In this genomic era, rapid @gvan translational research have
greatly improved our understanding of breast cancer biology. Tdris provides us with the tools that
can identify the intrinsic subtype of breast cancers and mis@ie a prognosis according to the
subtypes [3], highlighting the clinical availability of tumor biolomy breast cancer prognosis [4,5].
These studies provide evidence that small tumors with undesirablegyiohn lead to a worsen
prognosis rather than large tumors with favorable biology. Thetretoredeliver more effective
personalized medicine approaches to individual patients, there is easimgy need to evaluate cancer
with tumor biology integration, as well as simple anatomical staging.

18F-fluorodexoyglucose positron emission tomography (FDG-PET) is edulusool in
prediction of tumor recurrence, as well as for providing relevanbameal information because this
imaging study well reflects tumor biology [6,7]. It is one efantools capturing tumor biology without
an invasive procedure. The degree of FDG uptake reflects the metimricteristics of tumor and can
be used as a prognostic factor in various malignancies. bBstbmancer, studies have shown the
contribution of tumor biology to increased FDG uptake [8-10], and have deatedsthat FDG uptake
is associated with aggressive tumor characteristics [11,12].

As like other molecular markers were compared or integratedtwitbr burden, we wondered
whether a prognostic power of current clinical parametepdues when the biologic information of
FDG-PET is combined with them. In this retrospective study,watuated the potential of FDG uptake

as a prognostic indicator in breast cancer as compared to and in combindtiamwait burden.



METHODS

Patient selection

Between April 2004 and May 2009, one thousand and fifty-three women atimeBcunderwent
surgery for breast cancer. Of these 1,053 patients, 835 underwent piieefelld5-PET as a part of
their routine preoperative staging. Patients were excluded dmathe of the following criteria: known
bilateral breast cancer (n=31); preoperative chemotherapy (leechesnotherapy can affect tumor
characteristics related to FDG uptake) (n=94); ductal car@narsitu (n=135); and distant metastases
at initial assessment (n=42). Of these patients, 501 womeneoéshiwere identified. Patients missing
data for any IHC marker were excluded (n=3). Patients wittH&hdcore of 2+ for HER2 but without
fluorescence in situ hybridization (FISH) results for HERDkfmation were also excluded (n=2). Data
for the remaining 496 patients were entered into the analysis (Figure 1).

For the IHC study of four markers, formalin-fixed, paraffin-eml@ebldssue sections obtained
from the surgical specimens were stained with appropriate arggddr estrogen receptor (ER)
(Novocastra, Newcastle upon Tyne, UK), progesterone receptor ((RRpcastra), HER2 (Ventana
Medical Systems, Tucson, AZ, USA), and Ki-67 (MIB-1; Dako, Glostrupnrdark). For HER2
evaluation, membranous staining was graded with a score of 0, 1+, 2+,[08]. HER2 status was
considered positive with a score of 3+ and negative with a s€@®ml+. Tumors with a score of 2+
were sent for fluorescence in situ hybridization testindopered using the PathVysion HER2 DNA
Probe Kit (Abbott-Vysis, Des Plaines, IL, USA).

The staging was performed according to the American Jointn@ib@e on Cancer (AJCC), 7th
edition. The modified Scarf-Bloom-Richardson grading system was fasdumor grading. Adjuvant
systemic therapy and/or radiotherapy were administered acgdalithe standard guidelines based on

patient age, primary tumor characteristics, and axillary lymgate status. Endocrine therapy was given



to patients whose tumors were positive for hormone receptor expreddie follow-up protocol
included planned regular visits every six months and requests faedrappointments with telephone
calls were made to minimize the number of patients lost towalp and improve the accuracy of the
survival data. The final update to the clinical database was made in Decenther 201

The institutional review board (IRB) of Gangnam Severance Hospitadsei University, Seoul,
Korea, approved the study in accordance with Good ClinicatiBeaguidelines and the Declaration of
Helsinki. The IRB granted a waiver of written documentation of mémt consent from all participants

because of the retrospective design.

FDG-PET

Prior to FDG-PET, each patient was asked to fast for a mmmimf 8 hours, and blood glucose levels
were controlled to <130 mg/dl. Patients received an intravenous amexftil8F-FDG (0.14 mCi MBQq)
in the arm contralateral to the primary tumor. Sixty minutésr ahjection of 18F-FDG, whole-body
emission scans were obtained using a Philips Allegro PET cqPiaitgps Medical Systems, Cleveland,
Ohio, USA). Scans were obtained in the supine position with the aisedr Attenuation-corrected
transaxial images were reconstructed with an iterative nngs®n algorithm (row-action maximum
likelihood 3D protocol) using a 3D image filter in a 128 x 128 matrix. For semi-quas@igvaluations,
maximum standardized uptake value (S\Y was calculated by measuring the 18F-FDG absorption by
tumors in the region of interest (ROI) using the following equat®inV.x = [maximal radioactivity
concentration in ROI (uCi/g) / injected dose (uCi)/patient’sgite(kg)]. All FDG-PET scans were
reviewed by two nuclear medicine radiologists who were blindesditvival data. SUWax was obtained

at the time of the imaging procedure.



Statistical analysis

The cut-off point of SUW.ax was obtained by using the time-dependent ROC. Age is presenteel in
study as median value with a range and was compared by the-\Mhitney U test. Discrete variables
were compared by a chi-square test. The primary endpoint waseremtfree survival (RFS), which
was measured from the date of the first curative surgemhe date of the first tumor recurrence,
including loco-regional recurrence or distant metastasis or dehstBancer-specific survival (BCSS)
was measured from the date of the first curative surgeryetddte of the last follow-up, or until death
from breast cancer during the follow-up period. The Kaplan-Mei¢hadewas utilized to estimate RFS
or BCSS. Using Harrell c-statistic [14], the concordance indemdex) was calculated to measure the
concordance for time-to event data, in which increasing valuegeéet@5 and 1.0 indicated improved
prediction. The significant prognostic factors associated with R&® selected based on ttvéndex
(Additional File 1). The Cox’s regression-hazard model was usaddtivariable survival analysis. To
assess the additional prognostic value of gilMve used changes in the likelihood ratio values (LR-
Ay®) to quantitatively measure the relative amount of informatiorSto¥max compared to the model
without SUVhax The cut-off value of young age was defined as 35 in accordartheawprevious
Korean study [15]. The software used to perform these anabaseSPSS version 18 (SPSS; Chicago,
IL) and R (http://www.r-projet.org). Statistical significancaswvdefined by #&-value <0.05 or a 95%

confidence interval (CI).

RESULTS

Definition of cutoff point for SUV pax



The cut-off point of SUWax was obtained using the time-dependent ROC. The time-dependent ROC
curve for SUV,ax in relation to RFS yielded the area under the curve of 0.673 (95% 88 (%.753;
Additional File 2). Youden’s index was the highest for SldVof 4.2. Considering the clinical

application, we defined the cutoff of Sii¥ as 4.

Patient characteristics

A total of 496 patients with breast cancer were included in thgssmaThe median age of the cohort
was 48 years (range, 25-80 years). The median and meap.,Ddfe 4.3 £ 3.1 and 3.2 (range, 0.3-
32.9), respectively. When patients were divided into two groups accoiaiSi)Vina, these groups
differed significantly in T stage, N stage, AJCC stage, wheghasent tumor burden. They also differed
in characteristics reflecting tumor biology, including histolograde, ER, PR, HER2, and Ki67. In
considering the distribution of tumor subtypes, the group with highpglhad a higher rate of luminal
B, HERZ2, and triple-negative subtypes. In contrast, the proportion of patients witimihal A subtype
was relatively low in the group with high SWU¥ (Table 1). A higher rate of mastectomy was noted in

the group with high SUMax (Table 1).

Survival outcome

At a median follow-up of 6.03 years, tumors recurred in 40 patients. Thee 13 cases with loco-

regional recurrences, 25 cases with distant metastases, amdse® with combined local recurrence
and distant metastases. During the follow-up period, 11 mortadit@sred, with eight breast cancer-
specific mortalities and three non-breast cancer-specific iedaThe probability of RFS at 6 years
was 95.6% for patients with low S\ and 86.8% for patients with high SWM. High SUVyax was

significantly predictive of decreased RFS (log-rank tBst, 0.001; Figure 1a). Furthermore, patients



with high SUVWax showed a reduced BCSS (log-rank test, 0.007; Figure 1b). When adjusted for age
of diagnosis, T stage, nodal status, and ER status using the Cesstegrhazard model, high SK\/
was significantly associated with risk of tumor relapse (HR 23% CI 1.20 to 4.76; Table 2). For this
model, the Harrel¢-index was 0.745. Theindex for the multivariate model without S was 0.724.

The LRAy? showed a significant improvement of the additional prognostic utility of SV

Prognostic value of a combined SUM.x with tumor burden
Four patient groups were classified according to gi/¥nd tumor size: (1) tumor sizé 2 cm and
SUVmax < 4 (2) tumor size > 2 cm and SWH¥ < 4 (3) tumor size< 2 cm and SU¥ax = 4 (4) tumor
size > 2 cm and SU¥ix = 4. The RFS of the four groups differed significan®y<(0.001; Figure 2a).
Within the groups of large tumor size (>2 cm) or small tumar €iz2 cm), RFS differed significantly
according to the SU¥.x (P = 0.049,P = 0.009, respectively). Conversely, within the groups of high
SUVnax 0r low SUVnax RFS did not differ according to tumor siZ=< 0.350,P = 0.096, respectively).
Furthermore, SU¥ax was significantly predictive of RFS in combination with noslatus P <
0.001; Figure 2b). Node-positive patients with high Skl\had worse outcomes, while node-negative

patients with low SUWax had better outcomes. Similarly, SK¥ combined with stage was

significantly correlated with RF3?(= 0.001; Figure 2c).

SUVnmax In luminal breast cancer
After the patients were divided into three subtypes (luminal, HER@ge-hegative), multivariate
analysis for RFS was performed in each subtype. In luminal sgtyhich were defined as hormone

receptor-positive breast cancer (ER positive and/or PR positiu),,s was found to be a significant



prognostic factor for RFS based on multivariate analysis (T3bldowever, in HER2 or triple-negative
subtypes, SU¥axWas not an independent prognostic factor (Additional File 3).

The prognostic value of SU)Mx combined with tumor burden was also assessed in hormone
receptor-positive breast cancer. When the patients werdfieldsato four groups according to both
combined factors, RFS differed significanty € 0.001; Figure 3a). There was no difference in RFS
when stratified by tumor size within the groups with high S&\or low SUVihax (P = 0.950,P = 0.688,

respectively). However, within the groups with small tumor s{ze& cm), a significantly reduced RFS

was found in patients with high Sy (P = 0.044). In patients with large tumor sizes (>2 cm), RFS did
not differ significantly according to SUpx (P = 0.065) possibly due to the limited number of patients
(n=122).

In luminal breast cancer, SUW\ was still predictive of RFS in combination with nodal status

(negative vs. positive) or stage (I vs. Il and IR)< 0.006 andP = 0.029, respectively; Figure 3b, c).

DISCUSSION

The results of our study demonstrate the ability of @4Mo predict clinical outcomes in a large
cohort of breast cancer patients undergoing FDG-PET. gU¥arried independent prognostic
significance in multivariate analysis for prediction of tumalapse. An attempt to validate FDG uptake
as a prognostic indicator in breast cancer has been made ioysretuidies [16-18]. However, failure to
be validated as an independent prognostic factor [16], small numberesftpdl7], and analysis based
on a Web-accessible risk-assessment model (Adjuvant! Online) Er&] Mnitations. Despite of these
limitations, their studies provided evidence that that FDG uptakpdtaatial as a prognostic marker in

breast cancer, and it seems reasonable because tumors witeadageacose uptake show aggressive



tumor behaviors and high proliferating propensities [8-10]. Other sthdsss consistently shown that
breast cancer with a high SW\ is associated with ER negativity, high histologic grade, high Ka6d,
triple-negative subtype [10-12], which is consistent with our data €T&AblIn support of the clinical
significance of tumor biology associated glucose metabolisnrement studies showing that several
signaling pathways implicated in cell proliferation and tumor msgjon also regulate metabolic
pathways [19-22].

Particularly in the survival analyses using a combined facttn ®UV.x and tumor burden,
SUVnax showed a superior prediction of RFS in breast cancer comparedlinicaldumor load. After
four groups were formed using SH¥ and tumor size, within the groups with high or low Sidy
tumor size did not provide additional prognostic differentiation (Fi@aje However, within the groups
with large or small tumor size, S\ improved the prediction of RFS. Similar results were seen when
SUVnax Was combined with nodal status or AJCC stage (Figure 2b,c). Tihds®s suggest that when
tumor biology is considered in addition to clinical tumor burden, predictidorezst cancer prognosis
can be improved. SU¥ix could provide powerful prognostic information about tumor relapse shat i
superior to considering only tumor burden, similar to the contribution of molecular subtype.

There are established molecular predictors reflecting tumoodyichnd predicting prognosis in
breast cancer. Although the reason that the multi-gene aasayactively utilized for ER-positive
disease has not been fully clarified, meta-analyses obusrmultigene breast cancer signatures
concluded that their prognostic values are comparable when evaluatedmone receptor-positive
breast cancers, presumably due to the fact that the proliferaoclules within these diverse gene
signatures are a common driving force behind their overall progmestarmance [23,24]. By contrast,

hormone receptor-negative breast cancers are more prolifenathageusually classified as high risk or
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are not the appropriate target population for these prognostic signgz8r24]. In the same context, our
results show that the prognostic significance of @i distinct for luminal tumors (Table 3; Figure 3).

Furthermore, the mean SW¥ for the luminal subtype was the lowest, whereas those values for
the HER-2 and triple-negative subtypes were comparatively h{glelitional File 4). This finding is
concordant with previous reports comparing Sld\between the IHC-defined subtypes [25]. It seems
reasonable that HER2-positive or triple-negative tumors would shawased accumulation of FDG
because these tumors have an aggressive phenotype and are assdbiatdudghirate of proliferation,
high Ki67, and high histologic grades. These associations betweeassiggr markers and high
SUVmax were concordantly observed in our study (Table 1). Since2kbgBitive or triple-negative
tumors generally show high S\, this may also lead to a reduced prognostic significance wf,gU
in these kinds of tumors.

We acknowledge several limitations inherent in our retrospedésegn. We are unable to control
for variations in adjuvant therapy that may influence survival outso@empared to the low S
group, the patients in the high SH\ group received more chemotherapy and less endocrine therapy,
likely because they had more advanced-stage disease and &Rityegrhe cut-off point for SU¥ax
defined within a single cohort also needs to be validated in an dxtehwt. However, there was not a
significant difference in the number of patients receiving temhigreatment between the high Skhy
group and the low SU¥ax group. There was also no survival difference between adjuvant chemotherapy

or radiotherapy (Additional File 1).
CONCLUSIONS

Our study highlights the prognostic value of FDG-PET in predicting tumor reflapbesast cancer
patients. We provide evidence supporting the potential utility of FDG4RE®mbination with clinical

tumor burden for the assessment of prognosis as well as evalaitiomor location in patients with
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breast cancer. These results lay the groundwork for futureestwsh the prognostic implication of

SUVnax for breast cancer treatment.
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Additional files

Additional file 1 as .doc
We have provided details of our process for selecting variables amcizpgj the multivariate model

based ort-index.

Additional file 2 as .doc

Defined the cut-off value of SUMx

Additional file 3 as .doc
1. Multivariate analysis for recurrence-free survival using theg-@gression hazard model in HER2-
positive disease or triple-negative disease.

2. Regimens for adjuvant chemotherapy used in our patients

Additional file 4 as .doc

SUVnax according to the intrinsic subtypes

Figure legends

Figure 1. Consort chart

Figure 2. Kaplan-Meier plots for disease-free survival and bredscancer-specific survival. All P-
values were calculated by the log-rank test. (a) Recurfeeeesurvival P=0.001) (b) Breast cancer-

specific survival P = 0.007).
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Figure 3. Kaplan-Meier plots for recurrence-free survival accoding to combined factors with
tumor burden and SUVnax All P-values are calculated by the log-rank test. (a) Tumor Bize0(001)

(b) Node statusq < 0.001) (c) StageP(= 0.001).

Figure 4. Kaplan-Meier plots for recurrence-free survival accoding to a combined factor that
includes both tumor burden and SUV,ax in hormone receptor-positive cancerAll P-values are
calculated by the log-rank test. (a) Tumor si2e=(0.028) (b) Node statu® (= 0.006) (c) StageP(=

0.029).
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Table 1. Baseline characteristics according to SUWx

Characteristics All patients High SUV Low SUV P-valu€e®

Age at diagnosis, years 0.698
median (range) 48 (25-80) 48 (25-79) 49 (28-80)

Histology <0.001

Invasive ductal carcinoma 416 (83.9) 173 (87.8) 243 (81.3)

Invasive lobular carcinoma 22 (4.4) 1(0.5) 21 (7.0)

Mucinous carcinoma 13 (2.6) 2 (1.0) 11 (3.7)

Tubular carcinoma 6 (1.2) 0 (0.0) 6 (2.0)

Medullary carcinoma 4 (0.8) 4(0.8) 0 (0.0)

Other invasive carcinoma 35 (7.7) 17 (8.6) 18 (6.0)

T classification < 0.001

T1 270 (54.4) 68 (34.5) 202 (67.6)

T2 217 (43.8) 126 (64.0) 91 (30.4)

T3 9(1.8) 3 (1.5 6 (2.0)

N classification 0.016

NO 329 (66.3) 115 (58.4) 214 (71.6)

N1 123 (24.8) 59 (29.9) 64 (21.4)

N2 30 (6.0) 17 (8.6) 13 (4.3)

N3 14 (2.8) 6 (3.0) 8 (2.7)

AJCC stage <0.001

I 200 (40.3) 42 (21.3) 158 (52.8)

Il 252 (50.8) 131 (66.5) 121 (40.5)

I 44 (8.9) 24 (12.2) 20 (6.7)

Histologic grade’ <0.001

1 157 (35.0) 43 (22.8) 114 (44.0)

2 199 (44.4) 78 (41.3) 121 (46.7)

3 92 (20.5) 68 (36.0) 24 (9.3)

ER 0.001

Positive 304 (61.3) 102 (51.8) 202 (67.6)

Negative 192 (38.7) 95 (48.2) 97 (32.4)

PR 0.005

Positive 293 (59.1) 97 (49.2) 196 (65.6)

Negative 203 (40.9) 100 (50.8) 103 (34.4)

HER-2° <0.001

Positive 127 (25.6) 72 (36.5) 55 (18.4)

Negative 369 (74.4) 125 (63.5) 244 (81.6)

Ki67 <0.001

High 102 (20.6) 64 (32.5) 38 (12.7)

Low 394 (79.4) 133(67.5) 261 (87.3)

Subtypes <0.001

Luminal A 257 (51.8) 71 (36.0) 186 (62.2)

Luminal B 71 (14.4) 39 (19.8) 32 (10.7)
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HER2

Triple negative

Surgery type

Mastectomy
Breast-conservative surgery
Adjuvant chemotherapy
Yes

No

Adjuvant endocrine therapy
Yes

No

Adjuvant radiotherapy

Yes

No

83 (16.7)
85 (17.1)

352 (70.9)
144 (29.1)

347 (70.0)
149 (30.0)

332 (66.9)
164 (33.1)

189 (38.1)
307 (61.9)

45 (22.8)
42 (21.3)

150 (76.1)
47 (24.9)

162 (82.2)
35 (17.8)

114 (57.9)
83 (42.1)

74 (37.6)
123 (62.4)

38 (12.7)
43 (14.4)
0.043
202 (67.5)
97 (32.5)
<0.001
185 (61.9)
114 (38.1)
0.001
218 (72.9)
81 (27.1)
0.915
115 (38.5)
184 (61.5)

AJCC, American Joint Committee on Cancer; ER, gsinaeceptor; PR, progesterone receptor; HER-2ahwpidermal

growth factor receptor-2; SU), maximum standardized uptake value.

4Chi-square test

®Data with missing values

“HER-2 positivity was defined by 3+ score on immunohistochemistry or aoapiifn on fluorescende situ

hybridization.
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Table 2. Multivariate analysis for recurrence-free survival usirg Cox-regression hazard model

Factors Hazard ratio 95% CI P-value

Age 0.144
Age > 35 Reference
Age<35 1.86 0.81-4.25

Tumor size 0.151
T<2cm Reference
T>2cm 1.63 0.84-3.19

Nodal status 0.038
Negative Reference
Positive 1.93 1.04-3.59

Estrogen receptor 0.021
Positive Reference
Negative 2.19 1.12-4.27

HER2 0.389
Negative Reference
Positive 1.33 0.69-2.57

SUVinax 0.013
Low (< 4) Reference
High (> 4) 2.39 1.20-4.76

SUVmay, maximum standardized uptake value; HER2, human epidermal growth factdorétep

4P=0.009 and chi-square=25.41 for the comparison with the analysis without.gbythe likelihood-

ratio test).
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Table 3. Multivariate analysis for recurrence-free survival usig Cox-regression hazard model in hormone
receptor-positive disease

Factors Hazard ratio 95% CI P-value

Age 0.001
Age > 35 Reference
Age< 35 6.61 2.23-19.57

Tumor size 0.706
T<2cm Reference
T>2cm 0.815 0.28-2.35

Nodal status 0.451
Negative Reference
Positive 1.49 0.53-4.21

HER2 0.277
Negative Reference
Positive 1.87 0.61-5.77

SUVpmax 0.033
Low (< 4) Reference
High (> 4) 3.56 1.11-11.41

SUVnaw maximum standardized uptake value; HER2, human epidermal growth factdoretep
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1,023 received breast
cancer surgery at
Gangnam Severance Hospital
(April 2004-May 2009)

Excluded

-Patients without preoperative
FDG-PET (n=217)

806 with FDG-PET

Excluded

-Preoperative chemotherapy (n=97)
-Bilateral (n=31)

-DCIS (n=135)

-Stage IV at diagnosis (n=42)

501 women

’_

Excluded

-Patients missing data for any IHC
marker (n=3)

-Patients with two positive for
HER2 but without FISH for HER2
amplification (n=2)

496 with 4 IHC markers

Figure 1




>

1004
S
— 904
(]
2
2
>
(2]
3 80
@
(&)
c
o
3 70+
ol
14
——SUVmax < 4
604 P =0.001 = SUVmax = 4
1 1 I 1 1 1 1
0 20 40 60 80 100 120
Months since operation
B
100
;\3 _=_|—|—|_I—
©
.2 901
2
>
(2]
Q
2
2 80
(7]
@
[&]
C
8
+— 704
(2]
@©
o
@ —— SUVmax < 4
604 P =0.007 = SUVmax z 4
1 1 1 1 1 1 1
0 20 40 60 80 100 120

Figure 2

Months since operation



100
S
w 901
2
c
>
(%)
8 80
@
o
[
o
5 70
3 T<2cm and SUVmax<4
x T<2cm and SUVmax<4
T<2cm and SUVmax 24
604 P <0.001 T<2cm and SUVmaxz4
T T T T T T T T T T 1
0 12 24 36 48 60 72 84 96 108 120
Months since operation
B
100
S
© 901
2
c
>
w
8 80
bR
o}
o
C
o
5 70
e ——— Node negative and SUVmax<4
o ——— Node positive and SUVmax<4
—— Node negative and SUVmax 24
604 P <0.001 —— Node positive and SUVmax=4

0 12 24 36 48 60 72 84 96 108 120
Months since operation

@)

100 A

90 A

80 1

70 —— Stage | and SUVmax<4
- Stage Il or |l and SUVmax<4
—— Stage | and SUVmax 24
—— Stage Il or Ill and SUVmax=4

T
0 12 24 36 48 60 72 84 96 108 12
Figure 3 Months since operation

Recurrence-free Survival (%)

60 P =0.001




100

90

80

70

Recurrence-free Survival (%)

60

/

T<2cm and SUVmax<4
T<2cm and SUVmax<4
T<2cm and SUVmax 24
T<2cm and SUVmax=4

P=0.028

w

100 A

g

Recurrence-free Survival (%)
~ [0
o o
1 1

60

0 12 24 36 48 60 72 84 96 108 120
Months since operation

—— Node negative and SUVmax<4

- Node positive and SUVmax<4

—— Node negative and SUVmax 24
P =0.006 —— Node positive and SUVmaxz4

@)

100 A

©
o
1

Recurrence-free Survival (%)
~ ©
o o
L L

60

0 12 24 36 48 60 72 84 96 108 120
Months since operation

_F:'.—l

g

:

= Stage | and SUVmax<4

- Stage Il or Ill and SUVmax<4

—— Stage | and SUVmax 24
P=0.029 —— Stage Il or Il and SUVmaxz4

Figure 4

0 12 24 36 48 60 72 84 96 108 120
Months since operation



Additional files provided with this submission:

Additional file 1: Additional File R1_after.docx, 112K
http://breast-cancer-research.com/imedia/1306462099147981/supp1.docx
Additional file 2: Additional File R2.docx, 53K
http://breast-cancer-research.com/imedia/1400694645146992/supp2.docx
Additional file 3: Additional File R3.docx, 21K
http://breast-cancer-research.com/imedia/1849925282146965/supp3.docx
Additional file 4: Additional File R4.docx, 26K
http://breast-cancer-research.com/imedia/2036435507146991/supp4.docx



http://breast-cancer-research.com/imedia/1306462099147981/supp1.docx
http://breast-cancer-research.com/imedia/1400694645146992/supp2.docx
http://breast-cancer-research.com/imedia/1849925282146965/supp3.docx
http://breast-cancer-research.com/imedia/2036435507146991/supp4.docx

	Start of article
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Additional files

