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INTRODUCTION

Breast cancer is the most frequently occurring malignancy 
worldwide and is the second-leading cause of cancer-related 
deaths in females [1]. Cancer staging is an important tool for 
physicians because it helps in predicting disease progression 
and in making therapeutic decisions [2].

Since the 1st edition of the American Joint Committee on 

Cancer (AJCC) staging manual was published in 1977, the 
AJCC has considered anatomic information, including that of 
the primary tumor (T), regional lymph nodes (N), and distant 
metastases (M), as fundamental for cancer staging [3]. These 
three anatomic factors comprise the TNM staging system, 
which provides an evaluation of tumor burden [4]. The TNM 
staging system has become the most widely used and authori-
tative cancer staging system in the world, has undergone sev-
eral revisions, and has been tested for decades in clinical prac-
tice [5].

The AJCC released the 8th edition of their cancer staging 
manual, which included additional four biologic factors, name-
ly tumor grade, estrogen receptor (ER), progesterone receptor 
(PR) expression, and human epidermal growth factor recep-
tor 2 (HER2) expression, to the anatomic staging system, there-
by forming a novel prognostic staging system [6]. The first is-
sue of the 8th edition had missing data, which limited prog-
nostic stage assessments, and the second issue contains sup-
plements and no instances of uncategorized cases [7].

External validation of the prognostic value of these new 
stages across different population-based databases would con-
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Table 1. Baseline characteristics of included 24,014 patients in the study 

Characteristic No. (%)

Sex
   Female 23,931 (99.7)

   Male 83 (0.3)

Age (yr)* 50 (20–91)

   <40 3,203 (13.3)

   ≥40, <50 8,999 (37.5)

   ≥50, <60 7,268 (30.3)

   ≥60 4,544 (18.9)

Pathology

   IDC 22,429 (93.4)

   ILC 578 (2.4)

   IDC+ILC 33 (0.1)

   Others 974 (4.1)

Histologic grade

   1 4,458 (18.6)

   2 10,987 (45.8)

   3 8,569 (35.7)

ER

   Positive 16,741 (69.7)

   Negative 7,273 (30.3)

PR

   Positive 14,155 (58.9)

   Negative 9,859 (41.1)

HER2

   Positive 4,964 (20.7)

   Negative 19,050 (79.3)

Subtype

   Lu minal A-like 14,840 (61.8)

   Lu minal B-like 2,472 (10.3)

   HER2 2,492 (10.4)

   TNBC 4,210 (17.5)

Characteristic No. (%)

Radiation therapy
   Done 15,928 (66.3)

   Undone 6,589 (27.4)

   Unknown 1,497 (6.2)

Hormonal therapy

   Done 15,461 (64.4)

   Undone 6,691 (27.9)

   Unknown 1,862 (7.8)

Chemotherapy

   Neoadjuvant 1,456 (6.1)

   Adjuvant 14,818 (61.7)

   Undone 7,740 (32.2)

Target therapy

   Done 4,342 (18.1)

   Undone 19,046 (79.3)

   Unknown 626 (2.6)

Anatomic stage

   IA 10,997 (45.8)

   IB 442 (1.8)

   IIA 6,948 (28.9)

   IIB 3,496 (14.6)

   IIIA 1,000 (4.2)

   IIIB 88 (0.4)

   IIIC 1,043 (4.3)

Clinical prognostic stage

   IA 9,426 (39.3)

   IB 5,390 (22.5)

   IIA 3,818 (15.9)

   IIB 2,810 (11.7)

   IIIA 692 (2.9)

   IIIB 1,476 (6.2)

   IIIC 402 (1.7)

firm the effectiveness of this system. Therefore, we analyzed 
the prognostic value of the anatomic staging system (AJCC 
7th edition) and the prognostic staging system (revised AJCC 
8th edition) using data from the Korean Breast Cancer Society 
(KBSC).

METHODS

Study population
We performed a retrospective analysis of 49,248 patients 

who underwent surgery between January 2009 and January 
2012 in Korea. Data from the KBCS were used. Patients with 
stage 0 cancer, stage IV cancer, and insufficient data were ex-

cluded, but those who were yp stage 0 (carcinoma in situ after 
neoadjuvant chemotherapy but initially invasive cancer) were 
included. Patients with invasive ductal or lobular and other 
(mucinous, medullary, and tubular) carcinomas were includ-
ed, and patients who were treated with additional endocrine 
and/or systemic chemotherapy and were followed up for > 5 
years were included. After application of these criteria, 24,014 
patients were eligible for the analysis. This study adhered to 
the tenets of the Declaration of Helsinki. Because no personal 
information was contained in the KBCS data that were ana-
lyzed, this study was exempted from approval by the Institu-
tional Review Board of the Samsung Medical Center in Seoul, 
Korea.

IDC= invasive ductal carcinoma; ILC= invasive lobular carcinoma; ER=estrogen receptor; PR=progesterone receptor; HER2=human epidermal growth factor re-
ceptor 2; TNBC=triple-negative breast cancer.
*Median (range).
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Table 2. The distribution of prognostic stage according to each anatomic stage

Anatomic stage No. (%) Clinical prognosis stage No. (%) Upstaged Downstaged No change

IA 10,997 (45.8) IA 9,059 (82.4) - - 9,059 
IB 1,938 (17.6) - 1,938 -

IB 442 (1.8) IA 365 (82.6) 365 - -
IB 77 (17.4) - - 77 

IIA 6,948 (28.9) IA 1 (0) 1 - -
IB 3,114 (44.8) 3,114 - -
IIA 2,120 (30.5) - - 2,120 
IIB 1,637 (23.6) - 1,637 -
IIIA 74 (1.1) - 74 -
IIIB 2 (0) - 2 -

IIB 3,496 (14.6) IA 1 (0) 1 - -
IB 261 (7.5) 261 - -
IIA 1,313 (37.6) 1,313 - -
IIB 1,134 (32.4) - - 1,134 
IIIA 179 (5.1) - 179 -
IIIB 608 (17.4) - 608 -

IIIA 1,000 (4.2) IIA 385 (38.5) 385 - -
IIB 39 (3.9) 39 - -
IIIA 381 (38.1) - - 381 
IIIB 72 (7.2) - 72 -
IIIC 123 (12.3) - 123 -

IIIB 88 (0.4) IIIA 6 (6.8) 6 - -
IIIB 59 (67.1) - - 59 
IIIC 23 (26.1) - 23 -

IIIC 1,043 (4.3) IIIA 52 (5.0) 52 - -
IIIB 735 (70.5) 735 - -
IIIC 256 (24.5) - - 256 

Total 24,014 (100) 6,272 (26.1) 4,656 (19.4) 1,3086 (54.5)

Data analysis
Anatomic and prognostic staging were evaluated according 

to the 7th and 8th editions of the AJCC staging manual, re-
spectively [6,8]. Data were analyzed using SPSS software ver-
sion 19.0 (IBM Corp., Armonk, USA). Disease-free survival 
(DFS) was calculated from the day of surgery to the day of ip-
silateral locoregional relapse or distant metastasis or censored 
at the last follow-up. Overall survival (OS) was calculated from 
the day of surgery to the censored day owing to any cause. The 
Kaplan-Meier method and log-rank test were used to calcu-
late the 5-year DFS or OS. A Cox proportional hazards model 
was constructed, and hazard ratios with corresponding 95% 
confidence intervals were calculated. p-values of < 0.05 were 
considered statistically significant.

RESULTS

Patient characteristics 
Data of 24,014 patients were used in the analysis. Table 1 

shows the baseline characteristics of the included patients and 
their distributions according to the 7th and revised 8th editions 

of the AJCC manual. The majority of patients were women, 
and the median age was 50 years. Invasive ductal carcinoma 
was found in 93.4% of patients, and the majority of tumors 
were histologic grade 2, ER-positive, PR-positive, and HER2-
negative. Regarding the subtype, 61.8% of the tumors were lu-
minal A-like subtype, and all other types were evenly distrib-
uted. The luminal B-like subtype was considered ER-positive 
and HER2-positive. We could not adopt the HER2-negative 
luminal B definition of the 2013 St. Gallen Consensus Confer-
ence [8] owing to incomplete Ki-67 data. The majority of pa-
tients were treated with radiotherapy, hormonal therapy, and 
adjuvant chemotherapy, and only 18.1% of patients were treat-
ed with targeted therapy.

By the anatomic staging system, 45.8% of the tumors were 
stage IA, and by the clinical prognostic staging system, 39.3% 
of the tumors were stage IA. Conversely, by the anatomic stag-
ing system, 1.8% of the tumors were stage IB, and by the prog-
nostic staging system, 22.5% of the tumors were stage IB. The 
percentages of stage IA, IIA, IIB, IIIA, and IIIC tumors were 
lower after the prognostic stage classification than after the 
anatomic stage classification. Moreover, the distributions of IB 
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Survival outcomes
OS and DFS were compared according to the 7th and 8th 

AJCC staging systems. In the anatomic stage group, patients 
with IIA tumors showed higher survival rates than those with 
IB tumors, and patients with IIIC tumors showed higher sur-
vival rates than those with IIIB tumors (Figure 1A and 1B). In 
the clinical prognostic stage group, OS and DFS decreased by 
stage, from stage IA to IIIC (Figure 1C and 1D). The C-index 
according to OS and DFS was higher in the clinical prognostic 
stage group than in the anatomic stage group. We next deter-
mined the hazard ratio of 5-year OS and DFS for each stage 
using stage IA as the calculation reference (Table 3). The haz-
ard ratio of OS and DFS increased with stage, from IA to IIIC, 
in the clinical prognostic stage group but not in the anatomic 

and IIIB tumors increased according to the prognostic stage 
classification compared with the anatomic stage classification.

Differences between results of the anatomic and prognostic 
staging systems

Table 2 shows the distribution of clinical prognostic stages 
in each anatomic stage. A total of 6,272 patients (26.1%) were 
upstaged, 4,656 (19.4%) were downstaged, and 13,086 (54.5%) 
cases remained unchanged. Anatomic stage IA had the high-
est percentage of patients who remained unchanged (82.4%); 
however, group IB had the greatest frequency of upstaging 
(82.6%) and group IIIB had the greatest frequency of down-
staging (26.1%).

Figure 1. Kaplan-Meier survival curves. (A) Overall survival according to anatomic stage, (B) disease-free survival according to anatomic stage, (C) 
overall survival accoding to clinical prognostic stage, (D) disease-free survival according to clinical prognostic stage.
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stage group. We also analyzed the hazard ratio of 5-year OS 
and DFS among patients who were treated with neoadjuvant 
chemotherapy (Table 4). The hazard ratio did not show a sta-
tistical difference between the anatomic and clinical prognos-
tic stage groups in the IIA cohort.

Pathologic prognostic stage
According to revised 8th AJCC manual, the prognostic stage 

is divided into clinical and pathologic stages. The clinical prog-
nostic stage applies to the classification of all patients, but the 
pathologic prognostic stage does not apply to patients who are 
treated with systemic or radiation, prior to surgical resection 
[7]. Therefore, we performed a Kaplan-Meier analysis of the 
pathologic prognostic stage and exempted patients who were 
treated with neoadjuvant chemotherapy (Figure 2). The C in-
dex was higher for DFS than for OS, but the disparity in each 

stage was clearer for OS than for DFS.
In addition, we analyzed the distributional discrepancies 

between the clinical and pathologic prognostic stages accord-
ing to each anatomic stage (Table 5). We observed some con-
sistent cases in addition to inconsistent cases. For patients 
classified as anatomic stage IA, 96.9% were consistent and 
3.1% were inconsistent between the clinical and pathologic 
prognostic stages. However, anatomic stage IIA showed the 
highest inconsistency rate (82.7%) among the anatomic stages. 
There was a greater tendency for upstaging in the pathologic 
prognostic stage classification than in the clinical prognostic 
stage classifications across each anatomic stage, with a few ex-
ceptions. For anatomic stage IIB, the clinical prognostic stage 
IB was downstaged to pathologic prognostic stage IIB (one 
patient) and clinical prognostic stage IIB to pathologic prog-
nostic stage IIIA (one patient). Moreover, 67 patients were 

Table 3. Results of proportional hazard Cox regression in 5 years OS and DFS among all patients

Survival
Survival 
No. (%)

Death 
No. (%)

Hazard ratio 95% CI p-value

OS
Anatomic stage IA 10,576 (98.4) 181 (1.6) Reference - -

IB 397 (94.8) 23 (5.2) 3.1 2.0–4.8 <0.0001

IIA 6,552 (96.2) 264 (3.8) 2.3 1.9–2.8 <0.0001

IIB 3,179 (92.9) 249 (7.1) 4.3 3.6–5.2 <0.0001

IIIA 877 (88.2) 118 (11.8) 7.5 6.0–9.4 <0.0001

IIIB 60 (69.3) 27 (30.7) 22.5 15.1–33.4 <0.0001

IIIC 834 (81.8) 190 (18.2) 11.9 9.7–14.5 <0.0001

Clinical prognostic stage IA 9,096 (98.7) 122 (1.3) Reference - -

IB 5,123 (97.4) 142 (2.6) 2.1 1.6–2.6 <0.0001

IIA 3,618 (96.3) 141 (3.7) 2.9 2.3–3.7 <0.0001

IIB 2,537 (92.3) 217 (7.7) 6.1 4.9–7.5 <0.0001

IIIA 621 (90.8) 64 (9.2) 7.3 5.4–9.9 <0.0001

IIIB 1,227 (85.1) 220 (14.9) 12.3 9.9–15.3 <0.0001

IIIC 253 (63.7) 146 (36.3) 35.4 27.9–44.8 <0.0001

DFS

Anatomic stage IA 10,576 (99.8) 27 (0.2) Reference - -

IB 397 (98.0) 9 (2.0) 8.4 4.0–18.0 <0.0001

IIA 6,552 (99.3) 47 (0.7) 2.8 1.7–4.5 <0.0001

IIB 3,179 (98.3) 59 (1.7) 7.0 4.4–11.0 <0.0001

IIIA 877 (95.0) 49 (5.0) 20.8 13.0–33.2 <0.0001

IIIB 60 (79.2) 18 (20.8) 95.0 52.3–172.5 <0.0001

IIIC 834 (94.2) 59 (5.8) 24.6 15.6–38.7 <0.0001

Clinical prognostic stage IA 9,096 (99.8) 17 (0.2) Reference - -

IB 5,123 (99.5) 25 (0.5) 2.6 1.4–4.8    0.0026

IIA 3,618 (99.1) 35 (0.9) 5.1 2.9–9.1 <0.0001

IIB 2,537 (98.3) 46 (1.7) 9.3 5.3–16.1 <0.0001

IIIA 621 (96.5) 24 (3.5) 19.7 10.6–36.7 <0.0001

IIIB 1,227 (95.4) 65 (4.6) 25.7 15.0–43.7 <0.0001
IIIC 253 (85.4) 56 (14.6) 91.3 53.1–157.1 <0.0001

OS=overall survival; DFS=disease-free survival; CI=confidence interval.
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Table 4. Results of proportional hazard Cox regression in 5 years OS and DFS among patients treated with neoadjuvant chemotherapy

Survival Stage
Survival 
No. (%)

Death 
No. (%)

Hazard ratio 95% CI p-value

OS
Anatomic stage IA 291 (94.0) 19 (6.0) Reference - -

IB 40 (89.5) 6 (10.5) 1.8 0.7–4.5 0.2060
IIA 381 (93.1) 29 (6.9) 1.2 0.7–2.1 0.6290
IIB 205 (84.5) 41 (15.5) 2.7 1.6–4.7 0.0003
IIIA 151 (80.5) 37 (19.5) 3.5 2.0–6.1 <0.0001
IIIB 32 (68.8) 15 (31.2) 6.2 3.2–12.3 <0.0001
IIIC 111 (76.3) 37 (23.7) 4.5 2.6–7.8 <0.0001

Clinical prognostic stage IA 219 (94.7) 13 (5.3) Reference - -
IB 269 (94.9) 15 (5.1) 0.9 0.5–2.0 0.9275
IIA 312 (93.6) 22 (6.4) 1.2 0.6–2.4 0.5875
IIB 153 (82.7) 33 (17.3) 3.4 1.8–6.5 0.0002
IIIA 96 (83.6) 19 (16.4) 3.2 1.6–6.6 0.0011
IIIB 132 (75.1) 47 (24.9) 5.2 2.8–9.7 <0.0001
IIIC 44 (56.3) 35 (43.7) 11.4 6.0–21.6 <0.0001

DFS
Anatomic stage IA 291 (94.3) 18 (5.7) Reference - -

IB 45 (89.5) 6 (10.5) 1.9 0.8–4.8 0.1703
IIA 381 (93.1) 29 (6.9) 1.2 0.7–2.2 0.5120
IIB 214 (84.5) 41 (15.5) 2.9 1.7–5.0 0.0002
IIIA 151 (81.0) 36 (19.0) 3.6 2.1–6.4 <0.0001
IIIB 32 (68.8) 15 (31.2) 6.6 3.3–13.1 <0.0001
IIIC 111 (76.3) 37 (23.7) 4.8 2.7–8.3 <0.0001

Clinical prognostic stage IA 219 (94.7) 13 (5.3) Reference - -
IB 269 (95.2) 14 (4.8) 0.9 0.4–1.9 0.7882
IIA 312 (93.6) 22 (6.4) 1.2 0.6–2.4 0.5874
IIB 153 (82.7) 33 (17.3) 3.4 1.8–6.5 0.0002
IIIA 96 (84.4) 18 (15.6) 3.1 1.5–6.3 0.0021
IIIB 132 (75.1) 47 (24.9) 5.2 2.8–9.7 <0.0001
IIIC 44 (56.3) 35 (43.7) 11.5 6.1–21.7 <0.0001

OS=overall survival; DFS=disease-free survival; CI=confidence interval.

Figure 2. Kaplan-Meier survival curves by pathologic prognostic stage in breast cancer patients excepting neoadjuvant chemotherapy treated pa-
tients. (A) Overall survival curve, (B) disease-free survival curve.
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Table 5. The distributional comparison between clinical prognostic and 
pathologic prognostic stage among patients treated without neoadju-
vant chemotherapy 

Anatomic stage
Clinical 

prognostic 
stage

Pathologic 
prognostic 

stage
No. (%)

IA (n=10,679) Consistent cases IA IA 8,856 (82.9)
IB IB 1,492 (14.0)

Inconsistent cases IB IA 331 (3.1)
IB (n=385) Consistent cases IA IA 324 (84.2)

IB IB 45 (11.6)
Inconsistent cases IB IA 16 (4.2)

IIA (n=6,525) Consistent cases IA IA 1 (0)
IIA IIA 1,130 (17.3)

Inconsistent cases IB IA 2,977 (45.6)
IIA IA 1 (0)
IIA IB 816 (12.5)
IIB IIA 1,535 (23.5)
IIIA IIA 64 (1.0)
IIIB IIA 1 (0)

IIB (n=3,232) Consistent cases IA IA 1 (0)
IB IB 224 (6.9)
IIB IIB 652 (20.2)

Inconsistent cases IB IA 13 (0.4)
IB IIB 1 (0)
IIA IA 260 (8.0)
IIA IB 879 (27.2)
IIA IIB 67 (2.1)
IIB IIA 398 (12.3)
IIB IIIA 1 (0)
IIIA IIB 166 (5.1)
IIIB IIB 95 (2.9)
IIIB IIIA 475 (14.7)

IIIA (n=810) Consistent cases IIIA IIIA 182 (22.5)
IIIB IIIB 21 (2.6)
IIIC IIIC 105 (13.0)

Inconsistent cases IIA IB 320 (39.5)
IIB IIA 33 (4.1)
IIIA IIB 118 (14.6)
IIIB IIIA 31 (3.8)

IIIB (n=40) Consistent cases IIIA IIIA 3 (7.5)
IIIB IIIB 14 (35.0)
IIIC IIIC 6 (15.0)

Inconsistent cases IIIB IIIA 17 (42.5)
IIIC (n=887) Consistent cases IIIA IIIA 43 (4.8)

IIIB IIIB 407 (45.9)
IIIC IIIC 207 (23.3)

Inconsistent cases IIIB IIIA 226 (25.5)
IIIC IIIB 4 (0.5)

downstaged to pathologic prognostic stage IIB from clinical 
prognostic stage IIA.

DISCUSSION

The 7th AJCC staging system is used worldwide because 

anatomy is a key prognostic factor for cancer, and anatomic-
based staging will remain critically important in the future [9]. 
However, our evolving knowledge of breast cancer biology 
and the increasing number of valid prognostic biomarkers 
generated the need for a new prognostic staging of the 8th 
AJCC staging system [6]. Significant differences have been 
observed in the treatment responses and long-term outcomes 
of different breast cancer subtypes [10-12]. ER, PR, and HER2 
are pivotal factors used to identify breast cancer subtypes [13,14], 
and these factors are also important for determining the prog-
nostic stage.

Although several studies have validated the 8th edition of 
the AJCC staging system in patients with breast cancer [15-
17], the prognostic value of this system has not been trans-
nationally validated across a large number of patients. Our 
study performed a transnational validation of > 20,000 pa-
tients. Furthermore, our data validated the revised 8th edition 
of the AJ CC staging system. Previous studies have analyzed 
data using the first issue of the 8th AJCC staging system, 
which had missing data [18], and thus raised questions about 
their validity.

Compared with the anatomic stage, the clinical prognostic 
stage was upstaged for 26.1% of patients and downstaged for 
19.4%. This result differs from those of previous studies. For 
instance, Weiss et al. [16] reported that the prognostic staging 
system was upstaged for 29.5% of patients and downstaged 
for 28.1%. In addition, Winchester [19] reported a near-equal 
split between patients who were upstaged (20.0%) and those 
who were downstaged (20.6%). Possible explanations for these 
discrepancies include ethnic differences or differences in the 
distributions of each anatomic stage. In our study, 1.8% of pa-
tients were anatomic stage IB, whereas only 0.4% were anatom-
ic stage IIIB. Patients of anatomic stage IB and IIIB showed 
lower survival rates than those of anatomic stage IIA and IIIC, 
respectively, in the Kaplan-Meier plot, but such differences 
were not observed in the clinical prognostic stage. This was 
because the number of patients who were anatomic stage IB 
and IIIB was small, and the clinical prognostic stage provides 
a more accurate prognostic value than the anatomic stage. 

A previous study with a large number of American patients 
showed that the prognostic stage provided a more accurate 
prognostic value than the anatomic stage, although they ana-
lyzed data only for DFS [16]. In our results, both OS and DFS 
showed statistical significance, but OS presented clearer dif-
ferences than DFS at each stage. In addition, the hazard ratios 
of OS and DFS were statistically meaningful in all patients, re-
gardless of the anatomic and prognostic stages. However, the 
hazard ratio did not show statistical differences in anatomic 
and prognostic stage IIA among patients who were treated 
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with neoadjuvant chemotherapy. The tumor response after 
neoadjuvant chemotherapy should strongly correlate with pa-
tient survival [20], and the combination of tumor size and 
nodal status after neoadjuvant treatment is a prognosticator 
[21]. Therefore, we hypothesize that the lack of statistical dif-
ferences in stage IIA hazard ratio does not mean no impor-
tance but suggests no survival differences among patients with 
stage IA, IB, and IIA tumors after neoadjuvant chemotherapy. 
Implementation of the 8th AJCC staging system for patients 
treated with neoadjuvant chemotherapy needs additional vali-
dation, especially for those in stage IIA.

Unlike the first issue of the 8th AJCC staging system, the 
second issue contains information related to the pathologic 
prognostic stage. This could be useful in a developing country, 
where systemic or radiation therapy is not widely used. How-
ever, the difference between the pathologic and clinical prog-
nostic stages remains unknown. The percentage of inconsis-
tencies between the pathologic and clinical prognostic stages 
was the highest in patients of anatomic stage IIA (82.7%) and 
the lowest in those of stage IA (3.1%) (Table 5). The question 
remains whether such inconsistencies represent a changeable 
prognosis group according to additional systemic or radiation 
therapies, and thus, additional investigations into these dis-
crepancies are needed.

One limitation of our study is that we did not have Onco-
type DxTM data. As stated in the 8th AJCC staging system, any 
patient with T1–2, N0, M0, ER-positive, and HER2-negative 
statuses and an Oncotype DxTM score of ≤ 10 belongs to prog-
nostic stage IA. Additional validation with Oncotype DxTM data 
is needed. Another limitation is that our study did not have 
access to additional large patient cohorts. We initially collect-
ed data of 113,485 patients from the KBSC from April 1990 to 
January 2012. However, we only used the data collected after 
2009 when the accurate measurement of the HER2 status was 
possible. Moreover, the number of patients remarkably de-
creased after the implementation of our exclusion criteria. Al-
though the number of patients decreased, the reliability of our 
study increased.

In conclusion, our data suggest that the prognostic staging 
system provides superior prognostic value over the anatomic 
staging system in Korean patients with breast cancer.
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