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Simple Summary

Breast cancer (BC) can be treated by combinations of surgery, radiotherapy, chemotherapy,
endocrine and targeted therapies. High-risk patients with triple-negative BC (TNBC)
and Her2-positive BC are treated by neoadjuvant chemotherapy (NAC). In this narrative
review, we discuss therapy for small TNBC and HER2-positive BC without involved or
suspicious axillary lymph nodes: upfront surgery is recommended for cT1a-b cNO usNO
TNBC and Her2-positive BC with adjuvant therapy for pT1b-c pNO BC, discussed for
pTla pNO. For cT2 or <N+, NAC is recommended with adjuvant therapy after surgery
according to pathologic results. For ¢cT1c cNO usNO TNBC and Her2-positive BC, upfront
surgery is usually proposed but NAC can be strongly considered according to clinic
pathologic characteristics. Recent tools such as TNBCDX or HER2DX and TIL may help
when considering NAC or upfront surgery and systemic therapy regimens.

Abstract

Breast cancer (BC) can be treated by combinations of surgery, radiotherapy, chemotherapy,
endocrine therapy and targeted therapies. High-risk patients, including all patients with
axillary involved lymph nodes with triple-negative BC (TNBC) and Her2-positive BC,
are treated by neoadjuvant chemotherapy (NAC). For high-risk patients, immunotherapy
for TNBC, trastuzumab and pertuzumab then trastuzumab deruxtecan for Her2-positive
BC have improved survival. In this narrative review, we will discuss therapy for small
triple-negative and HER2-positive early BC without involved or suspicious axillary lymph
nodes. Upfront surgery is recommended for cT1la-b ¢cNO usNO TNBC and Her2-positive
BC with adjuvant therapy for pT1b pNO BC, discussed case by case for pT1la pNO Her2-
positive BC. No adjuvant chemotherapy is considered for pT1la TNBC. However, lymph
vascular invasion can also be contributive on pathologic results. For pTlc pNO TNBC
and Her2-positive BC, adjuvant therapy is recommended. For ¢T2 or cN+ TNBC and
Her2-positive BC, NAC is the treatment recommended with adjuvant therapy after surgery
according to pathologic results. For cT1lc cNO usNO TNBC and Her2-positive BC, upfront
surgery is the usual treatment proposed but NAC can be strongly considered according
to clinic pathologic characteristics, tumor size 10-15 mm or 16-20 mm, grade, young age

Cancers 2026, 18, 2422

https:/ /doi.org/10.3390/cancers18152422


https://crossmark.crossref.org/dialog?doi=10.3390/cancers18152422&domain=pdf&date_stamp=2026-07-28
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/cancers
https://www.mdpi.com
https://orcid.org/0000-0002-4384-6255
https://doi.org/10.3390/cancers18152422

Cancers 2026, 18, 2422

20f 16

(<35-years) and co-morbidities, particularly for elderly patients. Recent tools such as TIL
level determined on core needle biopsy may help when considering NAC or upfront surgery
and systemic therapy regimens. Other prognostic tools can contribute to the determined
therapeutic strategy and systemic therapy regimens with escalation or de-escalation, such
as TNBCDX or HER2DX, possibly in combination with TIL level.
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1. Introduction

Breast cancer (BC) is the most common malignant tumor currently affecting women’s
health worldwide [1], the most frequent cancer in French women and the leading cause of
cancer-related death in women [2].

BC can be treated by combinations of surgery, radiotherapy, chemotherapy, endocrine
therapy and targeted therapies. High-risk patients, including all patients with axillary
involved lymph nodes (clinically and or on imagery) with triple-negative BC (TNBC)
and Her2-positive BC, are treated by neoadjuvant chemotherapy (NAC). Recently, for
high-risk patients, immunotherapy, particularly pembrolizumab in combination with NAC
for TNBC [3], trastuzumab and pertuzumab [4,5] then trastuzumab deruxtecan [6] in
combination with NAC for Her2-positive BC have improved survival.

In this narrative review, without a comprehensive systematic search, we will discuss
therapy for small triple-negative and HER2-positive early BC without involved or sus-
picious axillary lymph nodes. The literature search was performed using PubMed from
2006 with key words “breast cancer”, “triple negative breast cancer”, “Her2 positive breast
cancer”, and “Neo adjuvant chemotherapy”.

2. TNBC Rate and Her2-Positive Rate (Table 1)

In a French cohort, among 235,368 BC patients treated between 2010 and 2018 with
surgery for all patients [2], BC subtype was determined in 190,980 BC cases: 9.5% TNBC,
6.6% endocrine receptor-positive/Her2-positive (ER+ HER2+) (6.6%), 3.7% ER- HER2+, and
80.2% Luminal BC HER2-negative (2). Chemotherapy was administered in 90,252 patients
(38.3%): 72,939 adjuvant chemotherapy (80.8%), 15,627 neoadjuvant chemotherapy (17.3%)
and both in 1686 (1.9%). Anti-HER? target therapy was done in 19,722 BC, 15,298 (77.6%) for
adjuvant therapy and 4424 (22.4%) for neoadjuvant therapy followed by adjuvant therapy
(19,289 BC patients with trastuzumab only: 97.8%). Endocrine therapy was administered in
70.4% (165,655 BC).

Distribution of BC according to age was significantly different: 5.24% (10.007/190.974) <
40 years, 70.06% (133.800/190.974) 40-69 years and 24.70% (47.167/190.974) > 70 years.
Age repartition differed according to BC subtypes: for patients <40 years, 40-69 years and
>70 years, respectively, TNBC was observed in 23.9% (2390/10.007), 10% (13.372/133.800)
and 5.05% (2381/47.167); ER+ HER2+ in 13.7% (1368/10.007), 7.1% (9540/133.800) and
3.5% (1653/47.167); and ER- HER2+ in 6.5% (652/10.007), 4.0% (5364 /133.800) and 2.4%
(1145/47.167) (2).

In a retrospective multicenter French cohort [7], among 12.572 patients with clinically
node-negative invasive BC < 30 mm who did not receive neoadjuvant therapy and un-
derwent sentinel lymph node biopsy between 1999 and 2012, BC subtype rates were 72%
(n =8998) Luminal A BC, 9% (n = 1178) Luminal B HER2-negative BC, 9% TNBC, 6% ER+
HER2+ BC and 4% ER- HER2+ BC.
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Table 1. Distribution of breast cancer molecular subtypes according to published cohorts.

BC Subtypes Rates Dumas [2] Houvenaeghel [7] SEER Li Q [8] Reyal [9]
Up-Front and NAC Up-Front SLNB Up-Front Surgery Up-Front SLNB
Nb % Nb % Nb % Nb %
ER+ HER2- 153,109 80.2 10,176 81 93,708 79.5 2139 80.6
TNBC 18,149 9.5 1091 9 10,769 9.1 211 79
ER+ HER2+ 12,561 6.6 766 6 9926 8.4 217 8.2
ER- HER2+ 7161 3.7 450 4 3492 3.0 87 3.3
In the SEER database, among 117.895 BC patients treated between 2010 and 2015
by upfront surgery [8], subtype rates were 79.48% Luminal BC, 9.13% TNBC, 8.42% ER+
HER2+ BC and 2.96% ER- HER2+ BC.
In Reyal et al.’s study [9], there was 7.9% TNBC, 8.2% ER+ HER2+ BC and 3.3% ER-
HER2+ BC.
In summary, TNBC rate was approximately 9-10%, 6-8% of patients treated by upfront
surgery and SLNB, with a greater rate for young patients < 40 years (around 24%); ER+
Her2+ BC rate was approximately 6-7%, 6-8% of patients treated by upfront surgery and
SLNB, with a greater rate for young patients < 40 years (around 14%); and ER- Her2+ BC rate
was approximately 3-4%, with a greater rate for young patients < 40 years (around 6.5%).
3. Small Early Breast Cancer: T1 < 20 mm (Table 2)
In Reyal et al.’s study [9], mainly T1 BC (2333/ 2630), BC subtypes rates were 80.6%
ER+ Her2- BC, 7.9% TNBC, 8.2% ER+ HER2+ BC and 3.3% ER- Her2+ BC. For T1 BC, these
rates were 81.6%, 7.2%, 8.1% and 3.1% for ER+ Her2-, TNBC, ER+ Her2+ and ER- Her2+
BC. BC subtypes according to T1la-b-c are reported in Table 2. Among 425 T1 TNBC and
Her2+ BC, tumor sizes were 7.8% T1la (33 T1a), 21.6% T1b (92 T1b) and 70.6% T1c (300 T1c).
Table 2. Distribution of breast cancer molecular subtypes according to T1 tumor size categories.
BC Subtypes Rates Tla T1b Tlc AllT1
Nb % Nb % Nb % Nb %
Houvenaeghel [10] 376 11.6 1335 411 1536 47.3 3247
Luminal A 260 69.1 1130 84.6 1183 77 2573 79.2
Luminal B HER2- 11 2.9 44 3.3 107 7.0 162 5.0
Luminal B HER2+ 31 8.2 58 4.3 86 5.6 175 5.4
TNBC 45 12 78 5.8 135 8.8 258 7.9
ER- HER2+ 29 7.7 25 19 25 1.6 79 2.4
Reyal [9] 139 6.0 769 33.3 1401 60.7 2309
ER+ HER2- 106 76.3 677 88.0 1101 78.6 1884 81.6
TNBC 13 9.35 35 4.55 119 8.5 167 7.2
ER+ HER2+ 12 8.6 37 4.8 137 9.8 186 8.1
ER- HER2+ 8 5.75 20 2.6 44 3.1 72 3.1

In a French cohort of patients with T1 BC treated with upfront surgery [10], BC subtype
rates were (1) for 376 Tla: 69.1% Luminal A, 2.9% Luminal B HER2-, 8.2% (n = 31) Luminal
B HER2+, 12% TNBC and 7.7% (n = 29) ER- HER2+ BC; (2) for 1335 T1b: 84.6% Luminal
A, 3.3% Luminal B HER2-, 4.3% Luminal B HER2+, 5.8% TNBC and 1.9% ER- HER2+ BC;
and (3) for 1536 T1lc: 77% Luminal A, 7% Luminal B HER2-, 5.6% Luminal B HER2+, 8.8%
TNBC and 1.6% ER- HER2+ BC. Among 512 T1 TNBC and Her2+ BC, tumor sizes were
20.5% T1a (105 T1a), 31.4% T1b (161 T1b) and 48.0% T1c (246 T1c).
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For 23.394 TNBC included in a study from the SEER database [11], the repartition
according to tumor size was 43.2% (n = 10.011) T1, 42.4% (n = 9930) T2, 8.8% (n = 2060) T3
and 5.95% (n = 1393) T4.

In summary, TNBC, ER+ Her2+ and ER- Her2+ represent approximately 11%, 8% and
7% of T1a; 10%, 9% and 4% of T1b; and 9%, 8% and 2% of T1c, respectively. T1a, T1b and
T1c represent approximately 13%, 27% and 60% of TNBC; 12%, 26% and 62% of ER+ Her2+;
and 24%, 30% and 46% of ER- Her2+, respectively.

4. Axillary Lymph Node Involvement for TNBC and HER2-Positive BC
Treated by Upfront Surgery

Sentinel lymph node biopsy is performed for cT1 cNO usNO TNBC and HER2-positive
BC treated by upfront surgery. The majority of patients are pNOsn and axillary sentinel
lymph node involvement can be detected: isolated tumor cells (ITC < 0.2 mm) or micro-
metastases (pN1mi sn > 0.2 mm and <2 mm) or macro-metastases (pN1 > 2 mm).

Axillary sentinel lymph node involvement rate differed significantly according to BC
subtypes [2,7-9,11-19]: approximatively 19% for Luminal BC (12.6% to 58.4%), 27% for
TNBC (9.5% to 50.4%), 23% for ER+ Her2+ BC (13.7% to 62.5%) and 27% for ER- Her2+ BC
(13.5% to 60%) (Table 3).

Table 3. Axillary lymph node involvement according to breast cancer subtype.

LN+ Rate Luminal TNBC ER+ HER2+ ER- HER2+

Dumas [2] Nb 153,109 18,149 12,561 7161

Nb LN+ 32,893 4313 3592 2152

% 21.5 23.8 28.6 30.1

Houvenaeghel [7] Nb 10,176 1091 766 450

Nb LN+ 2321 268 222 166

% 22.8 24.6 29.0 36.9

LiQ[8] Nb 93,708 10,769 9926 3492

Nb LN+ 11,792 1023 1358 472

% 12.6 9.5 13.7 13.5
Reyal [9] Nb 1264 147 79 53
Nb LN+ 439 30 25 22

% 34.7 20.4 31.6 415
Lu[12] Nb 60 38 16 15
Nb LN+ 35 11 10 9

Y% 58.4 29.0 62.5 60.0

Crabb [13] Nb 2397 315 210 240
Nb LN+ 1000 116 115 131

% 415 36.7 54.8 68.0

Liu [14] Nb 477 149
Nb LN+ 240 81

Y% 50.4 54.4
Van Calster [15] Nb 1778 193 168 88
Nb LN+ 639 67 85 32

% 36.0 34.7 50.6 36.4
Lee [16] Nb 189 58 54 41
Nb LN+ 46 25 16 14

% 24.4 43.2 29.6 34.2

Kim [17] Nb 345 237 61 133
Nb LN+ 174 119 38 72

% 50.4 50.3 62.3 54.1
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Table 3. Cont.
LN+ Rate Luminal TNBC ER+ HER2+ ER- HER2+
Nguyen [18] Nb 595 89 77 32
Nb LN+ 155 30 28 16
% 26.0 34 36.0 50.0
Voduc [19] Nb 2017 556 227 185
Nb LN+ 863 206 125 100
% 42.8 37.1 55.1 54.1
Qiu [11] Nb 23,394
Nb LN+ 8383
% 35.8
Total Nb 265,638 55,513 24,145 12,039
Nb LN+ 50,357 14,831 5614 3281
% 18.96 26.72 23.25 27.25

In the French cohort [2], the proportion of node-positive BC were 21.5% for Luminal
BC, 23.8% for TNBC, 28.6% (3592/12.561) for ER+ HER2+ BC and 30.1% for ER- HER2+ BC.
Moreover, lymph node involvement decrease from age < 30-years to 70-79 years and in-
crease for patients > 80-years: 23.1% (280/1144), 24.4% (2572/10.539), 21.6% (9314 /43.206),
18.8% (10.926/58.003), 16.6% (10.650/64,042), 16.5% (6468/39.163) and 20.8% (4014/19.291)
for patients < 30-years, 30-39, 40-49, 50-59, 60-69, 70-79 and >80-years, respectively.

In the retrospective multicenter French cohort [7], sentinel lymph node involvement
rates by macro-metastases were 20.8% (1873/8998) for Luminal A BC, 38.0% (448/1178) for
Luminal B HER2- BC, 24.6% for TNBC, 29.0% for ER+ HER2+ BC and 36.9% for ER- HER2+
BC. Sentinel lymph node involvement rates by macro-metastases were 16.3% (1553 /9548)
for ¢T0-1 BC and 50% (1057/2115) for cT2 BC. In logistic regression, odds ratios were 2.13
for pT size 11-20 mm and 6.271 for pT size > 20 mm in comparison with pT size < 11 mm.

In the SEER database, among 117.895 BC patients treated by upfront surgery [8],
lymph node involvement rates increase significantly with tumor size: 2.0% (28/1372) for
Tlmic, 2.6% (269/10,229) for T1a, 5.8% (1616/27.926) for T1b, 12.4% (6062 /48.802) for Tlc,
21.6% (5922/27.419) for T2 and 34.8% (748/2147) for T3 BC. Lymph node involvement rates
were 12.6% for Luminal BC, 9.5% for TNBC, 13.7% for ER+ HER2+ BC and 13.5% for ER-
HER2+ BC.

In Reyal et al.’s study [9], sentinel lymph node involvement rates were 34.7% for ER+
HER?2- BC, 20.4% for TNBC, 31.6% for ER+ HER2+ BC and 41.5% ER- HER2+ BC.

For TNBC in a study using the SEER database, reported by Qiu et al. [11], 64.7%
(15.011/23.394) were pNO, 25.06% (5863 /23.394) were pN1, 6.02% (1409/23.394) were pN2
and 4.7% (1111/23.394) were pN3.

In the French cohort of patients with T1 BC treated with upfront surgery [10], axillary
lymph node status were (1) for 699 Tla: 90% (n = 629) pNO(i-), 2% (n = 14) pNO(i+), 5.1%
(n = 36) pN1mi, 2% (n = 14) 1pN1 and 0.9% (n = 6) > 1pN1; (2) for 2154 T1lb: 83.7%
(n =1802) pNO(i-), 2.9% (n = 62) pNO(i+), 8.7% (n = 188) pN1mi, 2.8% (n = 60) 1pN1 and
1.9% (n =42) > 1pN1; and (3) for 2398 T1c: 73.7% (n = 1767) pNO(i-), 4% (n = 96) pNO(i+),
11.6% (n = 279) pN1mi, 5.1% (n = 123) 1pN1 and 5.5% (n = 133) > 1pN1.

In the French cohort of 1771 patients with HER2-positive BC treated with upfront
surgery between January 1991 and December 2013 [20], axillary lymph node status were
1047 pNO (59.1%), 60 pNO(i+) (3.4%), 118 pN1mi (6.7%), and 546 pN1 with macro-metastases
(30.8%). Pathologic tumor size was less than 20 mm for 1082 patients (61.1%).

In summary;, axillary lymph node involvement rates were approximatively 27% for
TNBC, 23% for ER+ Her2+ BC and 27% for ER- Her2+ BC.
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In the SERC trial [21] with randomization of completion axillary lymph node dissection
in case of sentinel lymph node involvement, pNO(i+), pN1mi and pN1 sentinel nodes were
present in 5.91%, 28.12% and 65.97%, respectively. For 1354 ER+/HER2-, 135 ER+/HER2+,
41 ER-/HER2+ and 97 TNBC, isolated tumor cells rates were 5.5% (n = 75), 6.67% (n =9),
7.3% (n = 3) and 8.2% (n = 8); micro-metastases rates were 27.5% (n = 373), 27.4% (n = 37),
24.4% (n = 10) and 29.9% (n = 29); and macro-metastases rates were 66.9% (n = 906), 65.9%
(n=89), 68.3% (n = 28) and 61.8% (n = 60), respectively.

5. Axillary Lymph Node Involvement for Small TNBC and
HER2-Positive BC

In the French cohort of patients with TNBC treated with upfront surgery [22], pT
sizes were 6.2% (n = 76) 0-5 mm, 15.4% (n = 190) 5.1-10 mm, 44.6% (n = 549) 10.1-20 mm,
19.8% (n = 243) 20.1-30 mm and 14% (n = 172) > 30 mm. Among these 1232 TNBC patients,
axillary lymph node status were 77.2% (n = 951) pNO, 2.8% (n = 35) pNO(I+), 4.5% (n = 55)
pN1mi and 15.5% (n = 191) pN1la. According to pT size, pN1 rates were 6.9% for pT size
0-10 mm, 20.1% for pT size 11-20 mm and 35.7% pT size > 20 mm (Table 4).

In Reyal et al.’s study [9], sentinel lymph node involvement rates were (1) for
199 TNBC: 0% for pT size 0-5 mm, 11.4% for pT 5.1-10 mm, 16.8% for pT 10.1-20 mm and
25% for pT 20.1-30 mm; (2) for 82 ER- HER2+ BC: 37.5% for pT size 0-5 mm, 20% for pT
5.1-10 mm, 40.9% for pT 10.1-20 mm and 90% for pT 20.1-30 mm; (3) for 208 ER+ HER2+
BC: 8.3% for pT size 0-5 mm, 24.3% for pT 5.1-10 mm, 29.2% for pT 10.1-20 mm and 63.6%
for pT 20.1-30 mm; and (4) for 2044 ER+ HER2- BC: 6.6% for pT size 0-5 mm, 20.4% for pT
5.1-10 mm, 34.1% (376/1101) for pT 10.1-20 mm and 59.4% for pT 20.1-30 mm.

Table 4. Axillary lymph node involvement according to tumor size in small TNBC and HER2-positive
breast cancer.

LN+ Rates pTla pT1b pT1C pT1la-b-c pT2 <30 mm
Nb o Nb o Nb o Nb o Nb o
Nb LN+ Yo Nb LN+ %o Nb LN+ %o Nb LN+ %o Nb LN+ Yo
Reyal [9]

TNBC 15 0 35 4 11.4 119 20 16.8 169 24 14.2 32 8 25.0
ER+ HER2+ 12 1 8.3 37 9 24.3 137 40 29.2 186 50 26.9 22 14 63.6
ER- HER2+ 8 3 375 20 4 20.0 44 18 409 72 25 34.7 10 9 90.0
ER+ HER2- 106 7 6.6 677 138 204 1101 376 341 1884 521 27.6 160 95 59.4
All subtypes 141 11 7.8 769 155 202 1401 454 324 2311 620 26.8 224 126 56.3

Houvenaeghel [22]
TNBC 259 18 6.9 547 110 20.1 414 148 357 1220 276 22.6

6. Adjuvant Chemotherapy Indication for Small BC Treated by
Upfront Surgery

In the French cohort of patients with T1 BC treated with upfront surgery [10], the
following adjuvant chemotherapy was delivered: (1) whatever the tumor subtype, in
14% (81/708) for T1la BC, in 17% (362/2207) for T1b BC and 34% (810/2508) for T1lc BC;
(2) for patients with ER+, in 9.4% (42/448) of Tla BC, in 14.3% (271/1898) of T1b and
29.5% (639/2166) of T1c; (3) for patients with ER-negative or unknown ER status, in 31.2%
(39/125) of T1a, 52% (89/171) of T1b and 78.1% (168/215) of T1c BC.

For TNBC and HER2-positive BC, adjuvant chemotherapy is indicated for patients
with pT1b-c pNO sn but not considered for pT1la pNO sn. For TNBC and HER2-positive BC
with sentinel node ITC or micro-metastases, adjuvant chemotherapy is indicated whatever
the pathologic tumor size.
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ITC or micro-metastases and lymphovascular invasion (LVI) had been individualized
as negative prognostic factors for TNBC [22] and consequently adjuvant chemotherapy
is usually recommended for patients with >1 sentinel node ITC or micro-metastases,
whatever the tumor size. Adjuvant chemotherapy is also recommended for patients with
>1 sentinel node macro-metastases.

For HER2-positive BC [20], adjuvant chemotherapy was given to 67.0% of pNO patients
(702/1047), 81.7% of pNO(i+) cases (49/60), 93.2% of pN1mi (110/118) and 93.8% of pN1
with macro-metastases (512/546) (p < 0.0001). In a binary logistic regression, receipt of
adjuvant chemotherapy was significantly associated with tumor size pT > 20 mm (OR
2.476, p < 0.0001), grade 2 (OR 3.288, p < 0.0001) and grade 3 (OR 10.040, p < 0.0001),
lymphovascular invasion (LVI) (OR 2.066, p < 0.0001), ER-positivity (OR 0.739, p = 0.050),
and increasing age categories compared with <40 years: >40-50 (OR 0.498, p = 0.019),
>50-74.9 (OR 0.327, p < 0.0001) and >75 (OR 0.044, p < 0.0001). Compared with pNO,
pN1mi (OR 6.727, p < 0.0001) and pN1 with macro-metastases (OR 4.657, p < 0.0001)
were also linked to higher odds of adjuvant chemotherapy, whereas pNO(i+) showed no
significant association (OR 1.582, p = 0.219).

Macro-metastatic pN1 status was the only nodal variable significantly associated with
reduced survival outcomes: OS (HR 1.583, p = 0.048), DFS (HR 1.737, p = 0.001), RFS
(HR 2.044, p < 0.0001), and MFS (HR 1.824, p = 0.001). Additionally, LVI, pT > 20 mm,
ER-negative status, omission of adjuvant chemotherapy, and age > 75 years were all
significantly associated with worse OS and DFS.

For pTla-b tumors with pNO or with pNO(i+)/pN1mi [20], adjuvant chemotherapy
was significantly associated with SBR grade, ER status, age group, LVI and pN status. In
binary logistic regression, receipt of adjuvant chemotherapy was significantly linked to
SBR grade, ER status, age category, LVI, and pT1b (OR 3.189, p < 0.0001). In a multivariate
model adjusted for adjuvant chemotherapy, ER status, age group, LVI, pT and pN (pNO(i+)
or pN1mi), presence of pNO(i+) or pN1mi was associated with reduced RFS (HR 2.548,
p = 0.037), while patients who received adjuvant chemotherapy had improved RFS (HR
0.288, p = 0.003). Adjuvant chemotherapy rates varied by pT and LVI: 36.0% for pTla
without LVI (45/125), 55.6% for pT1la with LVI (5/9), 61.2% for pT1b without LVI (131/214),
and 92.7% for pT1b with LVI (38/41) (p < 0.0001). In multivariate analysis, RFS was worse
for pT1b tumors without LVI (HR 2.893, 95% CI 1.09-7.67, p = 0.033), for patients who did
not receive adjuvant chemotherapy (HR 3.758, 95% CI 1.41-9.99, p = 0.008), for ER-negative
disease (HR 2.702, 95% CI 1.10-6.63, p = 0.030), and for patients with pNO(i+) or pN1mi
(HR 2.780, 95% CI 1.10-7.04, p = 0.031). After adjustment for LV, ER status, age group, pN
and pT with or without adjuvant chemotherapy, RFS remained significantly decreased for
pT1b tumors without adjuvant chemotherapy (HR 2.365, 95% CI 1.04-5.36, p = 0.039) and
for pNO(i+)/pN1mi (HR 2.518, 95% CI 1.03-6.14, p = 0.042). Among patients with pT1b
disease, only those with pNO who received adjuvant chemotherapy showed improved RFS
compared with pNO patients who did not receive chemotherapy (HR 0.140, p = 0.002).

In a systematic review and meta-analysis [23] including 6927 patients from 12 studies,
the addition of trastuzumab and chemotherapy was associated with significantly better
DFS and OS in HER2-positive T1abNO cases compared with no treatment. However, these
tumors generally had a good prognosis even without adjuvant therapy, and subgroup pool-
ing was not feasible. A later meta-analysis [24] of pT1a NO MO HER2-positive BC showed a
non-significant survival advantage for the treated group relative to untreated patients.

A systematic review and meta-analysis reported by Hassing et al. in 2026 [25], in
patients with Tla-bNO TNBC including 15,933 patients, overall survival was significantly
improved with chemotherapy (HR 0.63). However, the overall survival benefit was mostly
driven by patients with T1b NO TNBC (HR 0.51, 95% CI 0.34-0.76) with no overall survival
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benefit in patients with T1a NO tumors (HR 1.24). Five-year distant recurrence-free survival
was 95.93% with chemotherapy versus 91.95% without treatment for Tla-b NO TNBC.
Similar results were reported in a recent meta-analysis [26] of 12 cohort studies including
48,371 patients T1a-b-c NO TNBC with significantly higher overall survival in T1b NO (HR
0.73), but not in T1a NO (HR 0.88).

Several international guidelines recommend no adjuvant chemotherapy for T1a NO
TNBC, except for high-risk criteria as young age (<35 years) or high grade. However, the
majority of TNBC are high grade (58%) [27]. For T1b NO TNBC, adjuvant chemotherapy is
recommended [28-31], particularly for T1b NO M0 grade 3 TNBC (HR 0.08; p = 0.03) [27].

International guidelines [32-35] for Her2-positive BC recommend adjuvant chemother-
apy after upfront surgery, including taxane and trastuzumab for pT1b NO, and no therapy
or taxane and trastuzumab discussed case by case for pT1la NO. For cT1c NO, the standard
is upfront surgery followed by adjuvant treatment, but consideration can be given to NAC
followed by surgery and adjuvant treatment. For >cT2 or cN+, the standard is NAC
with trastuzumab + pertuzumab + chemotherapy. For cNO usNO patients treated with
upfront surgery but with nodal involvement in the pathological specimen, the standard
is chemotherapy + trastuzumab with consideration given to the addition of pertuzumab.
For patients with pCR after NAC, the standard is trastuzumab for a total of 1 year. For
patients with residual invasive disease in breast and/or axillary lymph node after NAC,
the standard is trastuzumab emtansine (T-DM1) [36].

7. Chemotherapy According to BC Subtypes

In the French cohort reported by Dumas et al. [2], chemotherapy was administered
in 34.3% (52.518/153.109) of luminal BC, 100% (18,149) of TNBC, 98.9% (12.424/12.561) of
ER+ HER2+ BC and 100% (7161) of ER- HER2+ BC.

Adjuvant chemotherapy and NAC, respectively, was administered in 85.5% (44.899/52.518)
and 14.5% (7619/52.518) of Luminal BC, 72.6% (13.174/18.149) and 27.4% (4975/18.149) of
TNBC, 78.0% (9690/12.424) and 22.0% (2734 /12.424) of ER+ HER2+ BC, and 72.3% (5176/7161)
and 27.7% (1985/7161) of ER- HER2+ BC.

For TNBC, in a study using the SEER database [11], chemotherapy (adjuvant or
NAC) was administered in 80.4% (18.801/23.394), and there was no chemotherapy or
undetermined treatment in 19.6% (n = 4593).

In study reported in ESMO open [37] for patients treated by upfront surgery, adjuvant
chemotherapy rates were 36.2% (5308/14,655) for ER+ BC and 62.6% (1670/2667) for ER- BC.

8. Pathologic Complete Response (pCR) After NAC and Tumor Size

No residual tumor on the breast specimen and on axillary lymph nodes are consid-
ered as pCR. Residual cell burden (RCB) > 1 with invasive breast tumor or lymph node
tumor cells are considered as no pCR. pCR rates are not significantly associated with initial
tumor size, determined by clinical exam, breast imagery with mammography, ultrasonog-
raphy, and sometimes also with magnetic resonance imagery (MRI) or PET-CT when is
it performed.

PCR rates were significantly associated in multivariate analysis with tumor subtypes,
clinical N stage but not with tumor size (cT1 versus cT > 1) [38], and pCR rates were not
significantly associated with HER2-0 or HER2-low (HER2 =1 or 2) [39].

In a study reported by Houvenaeghel et al. [38], pCR rates for breast tumors (ypT0-is)
treated between January 2005 and May 2021 were 14.2% (56/393) for Luminal A BC, 28.8%
(57/198) for Luminal B HER2-, 49.0% (148/302) for Luminal B HER2+, 67.7% (149/220)
for ER- HER2+ and 49.1% (252/513) for TNBC without significant difference according to
tumor size: 45.4% (109/240) for cT0-1, 41.7% (390/935) for ¢T2, 37.1% (130/350) for ¢T3
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and 33.6% (35/104) for cT4. Moreover, no pCR had a significant negative survival impact
on OS, DFS and MFS (HR: 4.972, 4.717, and 4.673, respectively) for TNBC and on OS (HR:
11.706) for HER2+ ER+ or ER- BC, but cT size was not significant (cT1 vs. >cT1) for TNBC,
HER2+ [40].

9. Contribution to Detection of Occult Lymph Node Metastases

Occult lymph node metastases can be detected on sentinel lymph nodes, ITC or
micro-metastases by serial section analysis [41] and immunochemistry when serial sections
do not detect tumor cells. Considering a negative impact factor of occult metastases for
small TNBC [22] and HER2-positive BC after upfront surgery, their detection appears
useful for indication of adjuvant chemotherapy. For patients treated by NAC, detection of
occult lymph node metastases (ypNO(i+) and ypN1mi) also appears useful for indication of
adjuvant chemotherapy after surgery.

In the SERC trial [21] for patients with SN micro metastases, 29 tumors were triple-
negative (6.46%), 10 ER- Her2+ (2.23%), and 37 ER+ Her2+ (8.24%), and in the G3S cohort
for SN micro-metastasis patients, 64 tumors were TNBC (5.40%), 28 ER- Her2+ (2.30%), and
67 ER+ Her2+ (5.60%). In the SENOMIC study, 49 tumors were ER- (8.9%) and 61 Her2+
(11.1%) tumors were reported, and in the NKBC cohort, 96 (9.0%) were ER- and 140 (13.1%)
were Her2+.

However, completion axillary lymph node dissection is not recommended for pNO(i+)
sentinel node or for pN1mi sentinel node after upfront surgery, even if the evidence
level is low for patients treated by mastectomy without indication of post-mastectomy
radiotherapy. Indeed, the number of patients treated by mastectomy with ITC or micro-
metastases sentinel nodes included in trials is very low: 86 in the IBCSG 23-01 trial [42,43],
18 in AATRM [44], 82 in the SERC trial [21] for randomized trials, 204 in the cohort
SENOMIC without completion ALND [45], 274 in the G3S cohort [46], and 420 in the NKBC
cohort [45]. Tumor subtypes were not recorded in the IBCSG and AATRM trials.

For patients treated by NAC, completion axillary lymph node dissection can be al-
lowed, since the results of the OPBC-07/microNAC trial showed no significant survival
difference between those who underwent cALND and those who did not [47]. However,
a significant greater axillary recurrence rate was reported for TNBC without cALND in
comparison to with cALND [48].

10. Adjuvant Chemotherapy After NAC for Small TNBC and
HER2-Positive BC

10.1. Patients Without Axillary Lymph Node Involvement (ypNO)

For patients with TNBC, adjuvant systemic treatment includes chemotherapy with
pembrolizumab immunotherapy for high-risk patients with residual tumor burden.

For patients with HER2-positive BC, two targeted therapies have been approved for
early BC: trastuzumab and pertuzumab depending on the country. Combinations of target
therapy and adjuvant systemic treatments were (1) anthracycline and then a combination
of docetaxel and target therapy; (2) anthracycline and then a combination of paclitaxel and
target therapy; (3) combination of docetaxel and target therapy; (4) combination of paclitaxel
and target therapy, as described by Tolaney et al. [49]; and (5) combination of endocrine
therapy and target therapy, without chemotherapy. The combination of trastuzumab and
pertuzumab is approved for high-risk BC, ypN1-2. For patients with HER2-positive BC
without residual tumor burden and small tumors (cT1a-b-c), adjuvant trastuzumab only
is proposed.
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10.2. Patients with Axillary Lymph Node Involvement (cN+)

For patients with TNBC and ypNO(i+) sn after NAC, completion ALND can be dis-
cussed, and adjuvant chemotherapy should be proposed. However, there is few data for
this situation. For TNBC and ypN1mi sn, completion ALND is actually proposed, taking
into account the results of the OPBC-07/microNAC prospective trial, which had a signifi-
cantly greater axillary recurrence rate without cALND in comparison to with cALND [48].
Adjuvant chemotherapy is proposed due to the presence of a residual nodal tumor burden.
For TNBC and ypN1a sn high-risk BC, completion ALND and adjuvant chemotherapy
are recommended.

For patients with axillary lymph node involvement (cN+) HER2-positive BC with
ypNO(i+) sn or ypN1mi sn, completion ALND can be omitted since the results of the OPBC-
07 /microNAC trial showed no significant survival difference between whether completion
ALND was performed or not [47]. Adjuvant therapy is recommended due to the presence of
a residual nodal tumor burden. For HER2-positive BC and pN1a high-risk BC, completion
ALND and adjuvant therapy including trastuzumab emtansine are recommended.

Patients with residual tumor burden (no pCR) benefit from intensification with adju-
vant therapy, and conversely, patients without residual tumor burden (pCR) may be able to
receive less intensive chemotherapy.

However, adjuvant multi-agent chemotherapy has not been tested in randomized
trials in this setting.

11. Indication of NAC for TNBC and HER2-Positive BC ¢cNO usNO > 10 mm

Performing NAC thus allows for the selection of non-pCR patients with a more
unfavorable prognosis compared to patients with pCR, who are treated after surgery
by adjuvant therapy in order to improve survival results. For patients with residual
breast tumor or residual lymph node tumor after NAC, improvement of survival has been
highlighted with adjuvant therapy by several randomized trials. Moreover, patients with
upfront surgery can be under-evaluated for axillary lymph node status with detection of
small sentinel lymph node involvement (pNO(i+) or pN1mi or pN1a) in approximatively
14 to 34% of cases for TNBC and Her2-positive BC.

Identification of prognostic biomarkers may help risk assessment for BC recurrence
after upfront surgery and predict pCR rate after NAC, such as for tumor-infiltrating
lymphocytes (TILs). High TIL rates correspond to a better prognosis compared to low
rates: in a cohort of 1041 TNBC patients [50], TIL levels > 30% were significantly associated
with better breast cancer-specific survival compared with TIL levels < 30% (HR 0.45). For
example, patients with TIbNO TNBC and TIL levels > 50% had improved prognosis with
both 5-year OS and DRFS of 97% [51].

In the review by Schlam et al. in 2025 [52], higher TIL levels were associated with
better recurrence-free survival in Her2-positive BC after NAC with higher pCR rate and
for upfront surgery with adjuvant therapy. Due to their prognostic value, TILs should
be included in pathology reports, but use in clinical practice needs further validation to
determine the optimal TIL threshold and how to incorporate the criteria with other clinics’
pathologic characteristics.

In the meta-analysis by Xia et al. [53], pCR rate was higher in patients with high
TIL levels than in patients with low TIL levels at different expression thresholds (10%
[RR =1.99], 20-/30% [RR = 1.57], 50-60% [RR = 1.91]). However, Dieci et al. [54] reported a
randomized trial that showed an independent effect of TILs in terms of overall survival for
Her2-positive BC patients treated with adjuvant chemotherapy and anti-ERBB2 therapy
with a 20% TIL threshold.
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Among other prognostic tools investigated, a prognostic score, HER2DX—including
tumor size, nodal staging, 27 genes, and four gene expression signatures—was validated.
This HER2DX score has strong prognostic value, even for small tumors < 3 cm, which
helps distinguish low- and high-risk BC and guide systemic treatment type and indica-
tion [55,56]. In the meta-analysis reported by Villacampa et al. [57] including 11 studies
and 2518 patients, the HER2DX low-risk group had a 6-year event-free survival rate of
93.6% compared with 82.9% for the HER2DX high-risk group (HR 2.72, p < 0.0001). This
association was consistent across subgroups, regardless of tumor and nodal stage, pCR,
and endocrine receptor status. The authors concluded that these results support the use of
the HER2DX score in tailoring treatment intensity and guiding clinical decision-making.

A TNBC-DX test that combines the 10-gene Core Immune Gene module, a four-gene
tumor cell proliferation signature, tumor size, and nodal stage was developed [58]. The
PCR rates for TNBC-DX categories were 56.3% for pCR-high, 53.6% for pCR-medium, and
22.5% for pCR-low.

In a recent study by Stecklein et al. [59], both stromal TILs and the TNBC-DX score
independently predicted pCR in patients treated with docetaxel-carboplatin plus pem-
brolizumab. Patients with stromal TILs > 30% and a TNBC-DX pCR-high genomic score
had a pCR rate of 91.3%. A combined classification using TILs and TNBC-DX identified
roughly 40% of patients who achieved a pCR rate above 85%.

TIL analyses are easily performed and accessible with acceptable reproducibility [52-54]
and low cost with routine clinical application. However, high-cost HER2DX and TNBC-DX
assays cannot currently be used in routine clinical practice.

12. Conclusions

In conclusion, upfront surgery is recommended for cT1a-b cNO usNO TNBC and Her2-
positive BC with adjuvant therapy for pT1b pNO BC, discussed case by case for pT1la pNO
Her2-positive BC. No adjuvant chemotherapy is considered for pTla TNBC. However,
lymph vascular invasion can also contribute to pathologic results. For pT1lc pNO TNBC
and Her2-positive BC, adjuvant therapy is recommended (Figure 1). For cT2 or cN+ TNBC
and Her2-positive BC, NAC is the treatment recommended, with adjuvant therapy after
surgery according to pathologic results. For ¢cT1c cNO usNO TNBC and Her2-positive BC,
upfront surgery is the usual treatment proposed but NAC can be strongly considered
according to clinic pathologic characteristics, tumor size 10-15 mm or 16-20 mm, grade,
young age (<35-years) and co-morbidities, particularly for elderly patients. Recent tools
may help when considering NAC or upfront surgery, and systemic therapy regimens such
as TIL level determined on core needle biopsy. Other prognostic tools, such as TNBCDX
or HER2DX, possibly in combination with TIL level, can contribute in the determination
of therapeutic strategy, NAC or upfront surgery, and systemic therapy regimens with
escalation or de-escalation.
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PCR, pathological complete response; TILs, tumor-infiltrating lymphocytes; T-DM1, trastuzumab emtansine; TNBC, triple-negative breast cancer.

Figure 1. Treatment of small triple-negative and HER2-positive early breast cancer.
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