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A prognostic nomogram for ER/PR" and HER2" breast cancer patients based on
classical immunohistochemical index

WU Ying ', HONG Yan", XIE Yiqun', LI Xizhow’, LIU Yang® ( 1. Department of Breast Surgery, Shanghai Huangpu Center Hospital,
Shanghai 200002, China; 2. Department of General Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433,
China; 3. School of Statistics, East China Normal University, Shanghai 200241, China)

[Abstract] Objective: To modify traditional prognostic model for patients with ER/PR", HER2 breast cancer to meet the actual re-
quirements in current clinical practice. Methods: 335 patients with ER/PR’, HER2" breast cancer, who were admitted in Department of
Breast Surgery, Shanghai Huangpu Center Hospital from January 2009 to December 2009, were enrolled in this study. 97 variables
were incorporated into the model, using SCAD variable selection method, after fully considering whether covariates existing a log-lin-
ear relationship, reasonable determination of the cut-off value of the covariates in non-logarithmic linear relationship (piecewise linear
relationship) and collinear and interaction, then we set up a new Cox regression prognostic model for traditional ER/PR", HER2-type
breast cancer patients with traditional immunohistochemical indicators, and further establish its nomogram model. On this basis, a no-
mogram of the survival probability of 1-, 3-, and 5- years after surgery was established; The discrimination and calibration of model
were compared to evaluate the predictive ability of the model. Results: The Cox regression model shows that the prognosis of patients
are associated with the histologic grade, lymph node metastasis, Ki67, PR and age etc. Among them, the histologic grade and lymph
node metastasis have log-linear relationship with prognosis; Ki67, PR and age have non-log-linear relationship with prognosis and the
reasonable cut-off values are Ki67(60%), PR (20%) and age (55 years old). Area under the receiver operating characteristic (ROC)

curve (AUC) of this Cox model for 1-, 3- and 5- year survival after surgery are all above 0.85, indicating high discrimination. The
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Grennesby-Borgan goodness-of-fit test statistics of this model is 1.37 with P>0.05, indicating good calibration. Conclusion: The modi-

fied nomogram.could accurately, directly and effectively predict the survival probability of patients, which may exert good guidance for

the clinical practice for patients with breast cancer.

[Key words] breast cancer; estrogen receptor(ER); progesterone receptor(PR); human epidermal growth factor receptor 2(HER2); tradi-

tional immunohistochemical markers; nomogram; prognosis model

[Chin J Cancer Biother, 2018, 25(9): 934-939. DOI:10.3872/j.issn.1007-385X.2018.09.014]

FL I AE F ] Lo 2 M IR A R A A
g A P L s e S B A IR AER,
XoF LM e 1) DA R T e SR IR, X 3L M S A
B 1073 AT R 9T A R 52 B DG, e R S AR A 4
JERt R E DGR . A, T RS E Z R R, ik
e 2 — AU R AR S AL, B AR I PR S
B R ARAMECLHET o AR g e AT AN AT B AR
P AED, TTA 240 Hh ] A7 I IR S B i £ FE
K N aE A% 40 1 S B AL R TR A AR AR A L. REAE
fE 48 P Ja B AL an it T R 2L adjuvant online . pre-
dict®™ ¥ F7 1£ T0 Fe % A 73 B 3508 - JE R IE Tk
B, H Cox BB 1% ER \PRKi67 . 4F ¢ 55 Tl )5
AT 5%oF XS LU PR 52 i) 52508 25 2 M O 2R Bl B e 1 5
o HIE FHE R A T 2N GRS TR
e SEFMEZE AR BRI . X L ) R A AE T B I R
I FH VR A A R S P P S R T 4, A+ 75 S
52 B, A EEAR 45 [ E A AT e RO 5 .
2006 24, 5 [H [ 7. 25 5 J iE M 4% (National Com-
prehensive Cancer Network , NCCN) % 4 & A7 fr) FL iR
ot 1 R S B 8 R 5 50 952 T 1tk 7L i A U o B R 2
& (estrogen receptor, ER). %2 % % {4 (progesterone
receptor,PR) A\ 2858 7 A= K [K 752 {4 2 (human epider-
mal growth factor receptor 2, HER2) [1) 4 2 4146 46 1
25 R J% HER2 [¥] FISH il 5 45 2R 7> 4 ER/PR" \HER2
A4, ER/PR"\HER2" 2, ER/PR" \HER2" 2 ( X /X HER2
it k), ER/PR VHER2 4 ( SRR = BA 1 L IR
triple-negative breast cancer, TNBC)4 281, F| lif& 57
955 43 BT AL T ] 43 28 AR B N A & T LA, B
W& 2w Hp R R S 5 [R) I 28 BT AR D ST 1 T
Jea R0, Hodr, ER/PRTVHER2 N FL i £ 3 v
R ISR A, A LR R 1) 60% e A7, Xt
AR E RGeS AT R B BOR I IR
e AR FIEEL T 335 % ER/PR'\HER2 L 7,
JiR e AR, SR DR AT AT, M T — AR
ER/PR"\HER2 %! |, Jli s i85 1% Gt S R AL AR BRI 51
LB TE AR, G LRE R S 1.3 8 5 A AN
G, BEHERA BV A 25 T i ) AR AR
Xof 7L e B s RIE T B B R 3

1 BNE®

1.1 AT %R

K 4E 2009 4 1 H 52009 4 12 H i 1 95 3 [X
HhC 2 B L R A RHIS IR TR B A V52 1 B ) 7L s
Fo HEBRARME : CO R TR A/ NE R (2D 5k
2 R 52 0 R AT B80T S A SR YT I R (3D
RE&JIFAR R TERBUR HBIEIT R B8 K Y)BR AR T
JEOFIRIEAT I Rk TG H IR (DR TERR
Gl BhIR T (LLIT R A 20 WAYRTT) B BB s (IR PR %
BEASEE M B . IJE N ik 568, H A 185
HER2 %555 20 AL I 5E 9 (++) B AR A g ST 2H 208 (1A
1), % 6 R A7 2% 22 (fluorescence in situ hybridization,
FISH)W %& . & #& ER.PRHER2 [ % 2 2H Ak 46 0 4%
J ¢ HER2 [ FISH Ml i& 45 SR k4T 70 Y, i B L Hh ER/
PR HER2 B FL et £ 38 335 BAE AW 0 52 .

1 HER2 B AW (+H)FRA LB LS A
Fig. 1 Tissue microarray of HER2 immunohistochemistry
(++) specimen

1.2 EHREAFIE
JIT A 335 19 /3 35 N itk AE e 26~89 %, thr
S 53.2 %, ¥ B SRR I PR v BE R, LA AR
W I R /0N I bR L 45 4 O K 1 L W ER/PRY
HER2/Ki67 IRA T A7 A JE 4 Bha 7 77 N CBFE
AT VERIRVA ST BT N IR IT 1B D S5 . 335 4
B TR R R R AR I P FL RS 270 1), 2 M AN
1541, & B 14 1], S L SKotR e 15491, R 1 3Lk
PRI S, #2  or Wb S0, AL ZE MRS L9, S N
Jefs A A5 /N R R 10 8 5 T4 22 151(6.6%) , 112 267 15
(79.7%), 1% 46 B11(13.7%) . %3 FEIEIERE A R A&
(AJCC)2017 SEFRUEN, T1 206 1511(61.5%), T2 126 4
(37.6%), T3 3 411(0.9%), T4 05 ;N1 98 41 (29.3%), N2

are



+ 936 -

HR L MR 2R TR T AR, 2018, 25(9)

41 91(12.2%) , N3 16 %1(4.8%) ; 1} 130 51(38.8%) , T}
150 5] (44.8%), L HH 55 61 (16.4% ). Toibk B2 25 86 %
180 1911(53.7%) , A7 Bk I8 A48 115451 (34.3%)
1.3 BB RETHL

AHBET, B2 TR RIAARBRAMIE AR,
RJG¥E2 T 3BT , 097 77 8 CEF A B s+
FREE+AFIRELE) , 21 d N 1AW, H a6 R,
BUCET 74,21 AN LA EIHL 4 E G 7 5T T(2 1
28,21 d N 1A, L4 A JE AL TEC (2 P fth %+
R EHHIR L) 7 521 d N 1T ANEIA, M d~6 4N
W TERUT N EEBIEZ T RGBT %
TN IAIRIT , IR I Z BRI IT .
1.4 ER.PR % % HER2 M P& 45 E F| 2 AR E

ER. PR P &5 500 58 by " s DL 40 Mo % 9
PR 38 €0 B0k ) ER/PR BH A 40 i, 555K 1 A BE AL
S AN B AR, 2 PHYE AN BT 5 A 2 BEE ) >1%
M 5E XN ER/PR A . HER2 [ M 45 5 ) 5 br
{02 HER2 e H AU R M &5 R 73 R 0, +, 14,
o Forb tH B A B, H AN B 6, O/ 48
I . HER2 Jyt++ I i g 18— 20 i3E 4T FISH &
. FISH A& 45 54K 4l HER2 $% D1 ¥ 5 HER2 #% 1
517 5 G kg 22 R 1) EUAB 4% 43 M BHPE A e
HIEF 1 , ¥ FISH &5 5 9 ANH e 1 B 25 1R RR
1.5 REK7

% EW S F5 b N FL RS A O FE T (breast cancer
specific mortality, BCSM) , /& $i& £ 46 T2 IE B o FL iR
TENFET R A MFET: . MEHFARIBIT A 1 RIT
G5 @ TS RS R AR B R T TR &
2016 F9 H 15 H &3 HBEDT 1k, EE DR E#E
AR SBE T R AR A TRD Sl b T
HC R 7 VA RHEEAT AN
1.6 %itsabs

&4t Cox T f& B 284 A8 30k 4% 2 B T~ ALC #E N
(R385 [B] 92 A A RV HEAT IR, X A6 45 11 55
w0 H 5 2 h A 56 2 EILE PR .
T S ARIX B AR R, ASHIE 7R SCAD A8 fE ik F11)
J3 VR ST Cox B A A, 5 38 3k %71 28 P (nomo-
gram) 5 B Hb TR0 5835 (R AR AA R B AR I
Brek Bimid Survival \Nevreg Il Rms %5 R B4 L K 5L
o FAh, B IS UEA Y F X 4 B (discrimination) Al
¢ #E FE Ccalibration) 5 PFA Cox [A] 5 455 724 (1) i 0l i
1. M AE # T AE %7 {iE ROC(receiver operating
characteristic) [ Z& A 28 T A (AUC B R fliy FE A
T IX 43 B, AUC {ELER 3T 1, U6 PR ALY (4 [X 9 g ek
S 1) FH ARG U il 2k Ccalibration curve) Al Gronnesby -
Borgan A8 B G 56 45 1F 5 R i S A T (S TR

kgt & 1) P>0.05, 15 B Cox [l AR KA HLF
IR AEFED

2 # B

2.1 $UMR & F A A A 699 A

HE 201649 A 15 H,335 41 £ & rp LU 21 2
311 v 24 6 CELFE 149 R JE IR FE T2 BB
T 28 3], Hh A il 7 ) 1] 24 370 JE , b 2% %6 91.6%. 4K
ToREE ARG KA AT 74 341 B, FLIRE (B AR A7
AT 341 JE IHEZE 5 91.2%. WL 2.

85 —

Survival probability (%)

Point estimate
- = -~ Interval estimate

80 -
| I | T
0 100 200 300 400
Time (t/week)

E2 AREEEEFENENSHE
Fig. 2 Distribution map of the survival time of

breast cancer patients
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Fig.3 The model was discretized to deal with the determined covariates
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Tab.1 The variables, coefficients, hazard ratios, and P values of the Z test of the Cox model

Variable Variable meaning Assignment instruction Coefficient HR(95%CI) P

Xi Histologic grade 1=1grade,2=2grade,

1.380 3.976(1.851,8.843) <0.001

3=3grade

X N 0,1,2,3 1.010 2.746(1.959,3.849) <0.001
X Ki67 1=Ki67> 60, 0=Ki67< 60 1.643 5.172(2.288,11.691) <0.001
Xs PR 1=PR> 20, 0=PR< 20 -0.949 0.387(0.181,0.826) 0.014
Xs age l=age> 55, O=age< 55 1.040 2.828(1.285,6.222) 0.009
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Fig.6 Calibration curve of Cox model to predict the post-

operative 5 years survival of patients
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