Table S1. Landmark analysis: Cox proportional-hazards models for overall survival after ER+ IDC or ILC, in those with

at least 5 years follow-up (N=3639)*.

Variables included HR (95% CI) p-value
Crude

Invasive type IDC ] reference

ILC 1.15 (1.00, 1.32) 0.042
Multivariate!

Invasive type IDC ] reference
ILC 0.97 (0.83, 1.12) 0.655

Age <50 1 reference
>50 1.28 (1.14, 1.43) <0.001

Grade Grade 1 ] reference
Grade 2 1.17 (1.01, 1.35) 0.037
Grade 3 1.28 (1.09, 1.50) 0.003
Grade missing 0.57 (0.41, 0.79) 0.001

Tumour size (TNM) T1 (1-20mm) ] reference
T2 (20-50mm) 1.01 (0.91, 1.13) 0.827
T3 (50mm+) 0.86 (0.66, 1.11) 0.236
T4 1.40 (1.15, 1.71) 0.001
Missing 0.87 (0.65, 1.16) 0.349

Nodal spread (TNM) NO ] reference
N1 1.49 (1.32, 1.67) <0.001
N2 1.71 (1.44, 2.03) <0.001
N3 2.36 (1.89, 2.95) <0.001
Missing 1.69 (1.46, 1.95) <0.001

Chemotherapy None ] reference
NACT 0.44 (0.33, 0.59) <0.001
ACT 0.52 (0.45, 0.60) <0.001

HER2 status Negative ] reference
Positive 1.23 (1.04, 1.45) 0.016
Missing 1.48 (1.33, 1.63) <0.001

* This table shows results for patients with ER+ disease, irrespective of HER2 status.

1Stratified by follow-up time.



Table S2. Demographics of patients diagnosed with ER+ IDC and ER+ ILC, who received chemotherapy treatment as part
of their primary treatment, before* and after® HER2 exclusions.

ER+ HER2- IDC°ER+ HER2- ILC®

Characteristics ER+IDC* (%) ER+ILC* (%) p-value (x?) %) %) p-value (x?)

N=1159 N=156 N=656 N=128

Age at diagnosis ! 48.6 (£10.5) 51.2 (9.8) 0.037 48.5 (9.9) 50.8 (¥9.1) 0.017

Age at diagnosis 0.045 0.085

Below 50 641 (55.3) 73 (46.8) 367 (55.9) 61 (47.7)

Above 50 518 (44.7) 83 (53.2) 289 (44.1) 67 (52.3)

All-cause deaths 489 (42.2) 75 (48.1) 0.163 237 (36.1) 61 (47.7) 0.014

Breast cancer 289 (24.9) 45 (28.9) 134 (20.4) 37 (28.9)

Other/missing death 200 (17.2) 30 (19.2) 103 (15.7) 24 (18.8)

causes

Follow-up time 1 7.8 (+8.8) 6.9 (+8.3) 0.159 8.1 (x7.9) 7.0 (28.0) 0.159

Follow-up time 0.420 0.376

<5 years 309 (26.6) 43 (27.6) 167 (25.5) 35 (27.3)

5-10 years 374 (32.3) 59 (37.8) 217 (33.1) 50 (39.1)

10 — 20 years 274 (23.6) 30 (19.2) 175 (26.7) 26 (20.3)

20 years + 202 (17.4) 24 (15.4) 97 (15.8) 17 (13.3)

Family History 0.389 0.772

No family history 493 (42.5) 57 (36.5) 232 (35.4) 45 (35.2)

1st or 2nd degree, or both 157 (13.6) 23 (14.7) 97 (14.8) 16 (12.5)

3rd degree 6 (0.5) 0 (0) 6 (0.9) 0(0)

Missing 503 (43.4) 76 (48.7) 321 (48.9) 67 (52.3)

Ethnicity 0.080 0.260

White 426 (36.8) 74 (47.4) 272 (41.5) 61 (47.7)

Black 129 (11.1) 10 (6.4) 75 (11.4) 8 (6.3)

Asian 26 (2.2) 1 (0.6) 15 (2.3) 1(0.8)

Mixed 9 (0.8) 2 (1.3) 4(0.6) 2 (1.6)

Other 26 (2.2) 3(1.9) 16 (2.4) 3(2.3)

Missing 543 (46.9) 66 (42.3) 274 (41.8) 53 (41.4)

Number of births 0.212 0.397

0 136 (11.7) 14 (9.0) 68 (10.4) 13 (10.2)

1-2 312 (26.9) 39 (25.0) 161 (24.5) 29 (22.7)

3-4 141 (12.2) 20 (12.8) 68 (10.4) 14 (10.9)

5+ 21 (1.8) 7 (4.5) 9 (1.4) 5 (3.9)

Unknown/missing 549 (47 .4) 76 (48.7) 350 (53.3) 67 (52.3)

* These are results for patients with ER+ disease, irrespective of HER2 status. ¢ This are results for patients with ER+ and

HER?2- disease.! All continuous variables are displayed as median values (+ standard deviation).



Table S3. Histological tumour characteristics of patients diagnosed with ER+ IDC and ER+ ILC, who received chemother-
apy treatment as part of their primary treatment, before* and after® HER2 exclusions.

ER+HER2- IDC* ER+HER2- ILC®

Characteristics ER+ IDC* (%) ER+ILC* (%) p-value (x?) %) %) p-value (x?)

N=1159 N=156 N=656 N=128

Chemotherapy 0.454 1.000

NACT 195 (16.8) 30 (19.2) 123 (18.7) 24 (18.7)

ACT 964 (83.2) 126 (80.8) 533 (81.3) 104 (81.3)

HER?2 Status! <0.001

Negative 656 (56.6) 128 (82.1) 656 (100.0) 128 (100)

Positive 239 (20.6) 17 (10.9) - -

Missing 264 (22.8) 11 (7.0) 0 (0) 0 (0)

Tumour size (mm)? 22 (+18.6) 30 (+27.8) <0.001 22.5 (+18.8) 30.5 (+28.9) <0.001

T Stage <0.001 <0.001

T1 (1-20mm) 478 (41.2) 38 (24.4) 264 (40.2) 27 (21.1)

T2 (20-50mm) 473 (40.8) 72 (46.2) 292 (44.5) 62 (48.4)

T3 (50mm-+) 85 (7.3) 25 (16.0) 47 (7.2) 24 (18.8)

T4 99 (8.5) 19 (12.2) 42 (6.4) 14 (10.9)

Missing 24 (2.1) 2 (1.3) 11 (1.7) 1(0.8)

N Stage 0.006 0.004

NO 247 (21.3) 30 (19.2) 143 (21.8) 25 (19.5)

N1 512 (44.2) 54 (34.6) 303 (46.2) 43 (33.6)

N2 172 (14.8) 25 (16.0) 97 (14.8) 21 (16.4)

N3 115 (9.9) 30 (19.2) 66 (10.1) 26 (20.3)

Missing 113 (9.8) 17 (10.9) 47 (7.2) 13 (10.2)

Grade? <0.001 <0.001

Grade 1 71 (6.1) 3(1.9) 44 (6.7) 3(2.3)

Grade 2 459 (39.6) 131 (84.0) 249 (38.0) 107 (83.6)

Grade 3 571 (49.3) 22 (14.1) 335 (51.1) 18 (14.1)

Missing 58 (5.0) 0 (0) 28 (4.3) 0 (0)

Metastatic on diagno- o, ) 7 (4.5) 0.960 17 (2.6) 7 (5.5) 0.084

sis

* These are results for patients with ER+ disease, irrespective of HER2 status. ¢ This are results for patients with ER+ and
HER?2- disease.' HER2 positive patients and HER2 missing patients were excluded from chemotherapy analysis. 2 All
continuous variables are displayed as median values (+ standard deviation).3ILC with missing grade data were assumed

to be Grade 2.



Table S4. Landmark analysis — Cox proportional-hazards models for overall survival after ER+HER2- IDC or ILC follow-
ing chemotherapy, in those with at least 5 years follow-up (N=582)*.

Variables included HR (95% CI) p-value
Crude

Invasive type IDC ] reference

ILC 1.65 (1.14, 2.39) 0.008
Multivariate

Invasive type IDC ] reference
ILC 1.60 (1.05, 2.44) 0.029

Age <50 1 reference
>50 1.24 (0.91, 1.69) 0.183

Grade Grade 1 ] reference
Grade 2 2.48 (1.13, 5.46) 0.024
Grade 3 3.09 (1.41, 6.76) 0.005
Grade missing 11.78 (3.31, 41.95) <0.001

. T1 (1-20mm) ] reference
Tumour size (TNM) T2 (20-50mm) 1.23 (0.86, 1.77) 0.255
T3 (50mm+) 1.50 (0.86, 2.62) 0.150
T4 2.17 (1.23, 3.83) 0.008

Missing omitted omitted

Nodal spread (TNM) NO L
N1 2.00 (1.12, 3.58) 0.020
N2 3.15 (1.69, 5.88) <0.001
N3 6.78 (3.59, 12.80) <0.001
Missing 2.31(0.97, 5.14) 0.059

* This table shows results for patients with ER+ and HER- disease.



Table S5. Cox proportional-hazards models for breast cancer specific survival after ERtHER2- IDC or ILC following chem-
otherapy, in those with at least 5 years follow-up (N=784)*.

Variables included HR (95% CI) p-value
Crude

Invasive type IDC ] reference

ILC 1.54 (1.07, 2.21) 0.021
Multivariate

Invasive type IDC ] reference
ILC 1.67 (1.10, 2.53) 0.017

Age <50 1 reference
>50 1.27 (0.94, 1.72) 0.123

Grade Grade 1 ] reference
Grade 2 2.00 (0.80, 5.01) 0.141
Grade 3 3.75(1.52,9.28) 0.004
Grade missing 2.20 (0.42, 11.53) 0.350

. T1 (1-20mm) ] reference
Tumour size (TNM) T2 (20-50mm) 1.39 (0.96, 2.01) 0.084
T3 (50mm+) 1.14 (0.64, 2.02) 0.659
T4 1.83 (1.09, 3.09) 0.023

Missing omitted omitted

Nodal spread (TNM) NO L reerenee
N1 3.00 (1.48, 6.10) 0.002
N2 5.92 (2.85, 12.29) <0.001
N3 10.28 (4.95, 21.34) <0.001
Missing 10.64 (4.84, 23.35) <0.001

* This table shows results for patients with ER+ and HER- disease.



Table S6. Recurrence-free survival (RFS) and metastasis-free survival (MFS) in ER+ IDC and ER+ ILC (N=4909)*.

Variables included HR (I;;io D p-value HR 1(\;[51:02 1 p-value
Crude

Invasive type IDC ] reference ] reference

ILC 0.99 (0.81, 1.21) 0.939 0.96 (0.81, 1.13) 0.616
Multivariate

Invasive type IDC ] reference 1 reference
ILC 0.91 (0.74, 1.11) 0.341 0.90 (0.76, 1.07) 0.243

Age? <50 1 reference 1 reference
>50 0.68 (0.59, 0.79) <0.001 0.94 (0.92, 0.95) <0.001

Gradel Grade 1 ] reference 1 reference
Grade 2 1.09 (1.04, 1.14) <0.001 2.18 (1.67, 2.85) <0.001
Grade 3 1.09 (1.04, 1.15) 0.001 2.33 (1.78, 3.06) <0.001
Missing 0.73 (0.60, 0.89) 0.002 1.20 (0.83, 1.74) 0.327

T1 (1-20mm) 1 reference 1 reference
Tumour size (TNM)2 T2 (20-50mm) 1.24 (1.06, 1.46) 0.008 1.02 (1.00, 1.04) 0.040
T3 (50mm+) 1.28 (0.95, 1.72) 0.099 1.00 (0.96, 1.05) 0.947
T4 1.76 (1.43, 2.18) <0.001 1.05 (1.02, 1.08) 0.002
Missing 0.84 (0.58, 1.23) 0.370 1.08 (1.05, 1.11) <0.001

Nodal spread NO ] reference ] reference
(TNM)! N1 2.37 (1.93, 2.91) <0.001 2.18 (1.86, 2.56) <0.001
N2 3.82 (2.98, 4.89) <0.001 3.07 (2,51, 3.74) <0.001
N3 4.83 (3.69, 6.32) <0.001 4.63 (3.77, 5.69) <0.001
Missing 4.50 (3.63, 5.58) <0.001 2.53 (2.13, 3.00) <0.001

Negative 7] reference 7] reference
HER?2 Status Po%itive 1.26 (1.02, 1.57) 0.033 1.61 (1.35, 1.90) <0.001
Missing 1.69 (1.46, 1.95) <0.001 1.86 (1.65, 2.10) <0.001

Chemotherapy 12 None 7] reference 7] reference
NACT 0.84 (0.76, 0.92) <0.001 0.84 (0.79, 0.89) <0.001
ACT 0.89 (0.86, 0.93) <0.001 0.91 (0.89, 0.94) <0.001

* This table shows results for patients with ER+ disease, irrespective of HER2 status. 'Variables modelled as time-varying

covariates in RFS model. ?Variables modelled as time-varying covariates in MFS model.



Table S7. Histological tumour characteristics of patients diagnosed with ER+IDC and ER+ ILC who had a local or distant
recurrence within 5 years of diagnosis (N=1259) compared to those who had a local or distant recurrence at least 5 years
after diagnosis (N = 486) *.

ER+IDC ER+ILC
Characteristics Recurred Recurred after p-value (x) Recurred within = Recurred after p-value

within 5 5 years (%) 5 years (%) 5 years (%) )

years (%)

N=1104 N=415 N=155 N=71
Age at diagnosis ! 57.0 (+14.0) 53.7 (¥11.9) <0.001 58.7 (+13.3) 52.2 (+11.3) 0.011
Age at diagnosis 0.301
Below 50 356 (32.3) 158 (38.1) 0.032 44 (28.4) 25(35.2)
Above 50 748 (67.7) 257 (61.9) 111 (71.6) 46 (64.8)
All-cause deaths 975 (88.3) 356 (85.8) 0.182 140 (90.3) 64 (90.1) 0.966
Breast cancer 841 (76.2) 241 (58.1) 119 (76.8) 43 (60.6)
Other/missing death 134 (12.1) 115 (27.7) 21 (13.6) 21 (29.6)
causes
Follow-up time ! 4.4 (+5.5) 13.1 (£7.7) <0.001 4.9 (£5.9) 13.3 (+8.0) <0.001
Time period of diagnosis <0.001 0.017
<1980 191 (17.3) 68 (16.4) 17 (11.0) 3(4.2)
1980-1990 431 (39.0) 171 (41.2) 70 (45.2) 39 (54.9)
1990-2000 230 (20.8) 113 (27.2) 31 (20.0) 21 (29.6)
2000-2010 107 (9.7) 55 (13.3) 20 (12.9) 7(9.9)
2010+ 145 (13.1) 8(1.9) 17 (11.0) 1(1.4)
Chemotherapy for primary cancer <0.001 0.067
None 743 (67.3) 317 (76.4) 103 (66.4) 57 (80.3)
NACT 94 (8.5) 16 (3.9) 15(9.7) 2(2.8)
ACT 267 (24.2) 82 (19.8) 37 (23.9) 12 (16.9)
HER?2 Status? 0.094 0.072
Negative 461 (41.8) 193 (46.5) 88 (56.8) 39 (54.9)
Positive 170 (15.4) 48 (11.6) 9(5.8) 0(0)
Missing 473 (42.8) 174 (41.9) 58 (37.4) 32 (45.1)
Tumour size (mm)’ 25.0 (¥23.2) 20.0 (¥13.9) <0.001 30.0 (#31.1) 24.7 (+20.8) 0.012
T Stage 0.141
T1 (1-20mm) 350 (31.7) 207 (49.9) <0.001 34 (21.9) 24 (33.8)
T2 (20-50mm) 420 (38.0) 134 (32.3) 63 (40.7) 32 (45.1)
T3 (50mm+) 82(7.4) 17 (4.1) 24 (15.5) 7(9.9)
T4 192 (17.4) 29 (7.0) 27 (17.4) 6 (8.5)
Missing 60 (5.4) 28 (6.8) 7 (4.5) 2(2.8)
N Stage <0.001 0.001
NO 174 (15.8) 127 (30.6) 21 (13.6) 24 (33.8)
N1 289 (26.2) 135 (32.5) 29 (18.7) 17 (23.9)
N2 132 (12.0) 50 (12.0) 18 (11.6) 10 (14.1)
N3 124 (11.2) 26 (6.3) 33 (21.3) 6 (8.5)
Missing 385 (34.9) 77 (18.6) 54 (34.8) 14 (19.7)
Grade? <0.001 0.310
Grade 1 46 (4.2) 37 (8.9) 2(1.3) 2(2.8)
Grade 2 512 (46.4) 229 (55.2) 136 (87.7) 65 (91.6)
Grade 3 501 (45.4) 129 (31.1) 17 (11.0) 4 (5.6)
Missing 45 (4.1) 20 (4.8) 0 (0) 0 (0)
Metastatic on diagno- 141 (12.8) 5(1.2) <0.001 27 (17.4) 0 (0) <0.001
sis
Local recurrence 619 (56.1) 192 (46.3) <0.001 86 (55.5) 34 (47.9) 0.288
Distant recurrence 926 (83.9) 338 (81.5) 0.259 129 (83.2) 54 (76.1) 0.202

* This table shows results for patients with ER+ disease, irrespective of HER2 status. ! All continuous variables are dis-
played as median values (+ standard deviation).2 HER2 positive patients and HER2 missing patients were excluded from
chemotherapy analysis.



Table S8. Summary of results from studies investigating outcomes after chemotherapy in IDC and ILC.

Number pPCR Rate  pCRrate pCRrate pCRrate PCR rate
Authors ases COMParator Outcome  Results Overall (ER+HER2-) (INBC) (HR+HER2+) (HR-/HER2+)
. 0, 0O, 0O, 0, 0,
Loletal o MCwsnon OR: 1.81, 613 Z, (;Ihclj))(;s 4.5% 17.5% 9.1% 21.7%
2014 11 ILC p 95%CT: 1.31-2.52 ('pz(‘; o01) 9.6% 32.2% 18.8% 31.6%
(ILC) ER: 0.46, 82; /2 (;ILI(lzj)gs 5.4% 20.5% 20.4% 37.9%
Riba et al. 384 887 pCRvsno Overall 95%CI: 0.25-0.84 (p.—<8 é 00 1)) 11.7% 27.6% 26.8% 38.1%
@ ’ i e
2019 pCR survival (IDC) HR: 0.33,
95%ClL: 0.30-0.37
y (ILC only) (ILC) HR: 1.38,
Tamirisa et Overall o
aloo1g 1973 NACTvs vl 95%CE: 1.25-1.52 047 (LO)
ACT
Cristofan- 3% (ILC) vs /lfi‘ji ;m' 0%
1121(1) g; fﬂ 1034 ILCvsIDC  pCR N/A 15% (DC) oo, 0%
(P <0.001)
Deloech 3.5% (ILC) vs
elpech e o
L oopae 1895 ILCvsIDC  pCR N/A 14% (IDC)
(P<0.001)
le%slzeﬁjl' 676 ILCvsIDC  pCR N/A 11% ILC)vs. 7% 0% 30% 33%
24 : él(])%g) P59 36% 32% 57%
Erdocri 0 (IDC) HR: 0.82
Marmor et NAOCHNE V8 - TYear 9506CI: 0.73-0.92

al. 2017171 36244 Endocrine + oveljall (ILC) HR: 118,
survival

ACT
95%ClI: 0.90-1.54
Hu et al. (ILC only)

8]
2020 12334 ACTvsno Overall

HR: 0.82,

chemother- survival 95%CT: 0.62-1.09

apy
(IDC) HR: 0.70
95%ClI: 0.64-0.76
. Endocrine vs (ILC) HR: 1.00
Truinetal 200 Endocrine+ OV 959, 0.82-121
201211 survival
ACT (IDC vs ILC)
HR: 1.11
95%CI: 0.94-1.30
(ILC only) HR: 0.52,

de Nonne-
ville 2019 2318

[10]

Endocrine vs Overall
Endocrine + survival 95% CI: 0.31-0.87
ACT
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Figure S1. Diagnosis of lobular breast cancer (ILC) between 1975-2016.
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Figure S2. Log-log plot for survival in ER+ breast cancer by follow-up time, adjusted by breast cancer type (IDC or ILC)
(N =4909).
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Figure S3. Log-log plot of survival in ER+IDC and ER+ ILC stratified by 5 years follow-up, adjusted by breast cancer type
(IDC or ILC) (N = 1315).
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