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How can we integrate current adjuvant treatment
options in triple negative patients with residual disease
after neoadjuvant treatment?
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Abstract Triple negative breast cancer (TNBC) accounts for approximately 12%–20% of all
breast cancers but usually has amore aggressive clinical course andworse prognosis than hormone
receptor expressing breast cancers. Locoregional treatments as well as systemic chemotherapy
are part of the therapeutic algorithm in early breast cancer. Currently, neoadjuvant treatment is
the standard for TNBC T1c N0 or higher. This strategy allows treating the disease early as well as
selecting subsequent adjuvant treatment based on the pathological response achieved. Those
patients with early-stage TNBC who have residual disease after completing neoadjuvant therapy
have a higher risk of relapse and worse survival than those who achieve pathological complete
response. Different drugs (capecitabine, pembrolizumab, olaparib) have so far demonstrated
their benefit in the adjuvant setting after previous neoadjuvant treatment without being
comparable because their clinical trials differ in design and study population. This scenario is
therefore a clinical challenge where the selection criteria are fundamental to identify those
patients who can benefit from each of the available therapeutic strategies.
© 2024 SESPM. Published by Elsevier España, S.L.U. All rights are reserved, including those for
text and data mining, AI training, and similar technologies.

PALABRAS CLAVE
cáncer de mama triple
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adyuvante;

¿Cómo podemos integrar las opciones de tratamiento adyuvante actuales en las
pacientes con cáncer de mama triple negativo con enfermedad residual tras
tratamiento neoadyuvante?

Resumen El cáncer de mama triple negativo (CMTN) representa aproximadamente 12–20% de
todos los cánceres de mama pero suele tener un curso clínico más agresivo y peor pronóstico que
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tratamiento
neoadyuvante;
respuesta completa
patológica

los cánceres de mama con expresión de receptores hormonales. Los tratamientos
locorregionales así como la quimioterapia sistémica forman parte del algoritmo terapéutico en
el cáncer de mama precoz. En la actualidad, el tratamiento neoadyuvante es el estándar para el
CMTN T1c N0 o superior ya que permite tratar la enfermedad de forma temprana así como
seleccionar el tratamiento adyuvante posterior en función de la respuesta patológica alcanzada.
Aquellas pacientes con CMTN precoz que tienen enfermedad residual tras completar el
tratamiento neoadyuvante, presentan mayor riesgo de recaída y peor supervivencia que
aquellas que alcanzan respuesta completa patológica. Diferentes agentes (capecitabina,
pembrolizumab, olaparib) han demostrado hasta el momento actual su beneficio en el contexto
adyuvante tras tratamiento neoadyuvante previo sin poderse comparar entre ellos al diferir sus
ensayos clínicos en diseño y población de estudio. Este escenario supone por tanto un reto clínico
donde los criterios de selección son fundamentales para poder identificar a aquellas pacientes
que pueden beneficiarse de cada una de las estrategias terapéuticas disponibles.
© 2024 SESPM. Publicado por Elsevier España, S.L.U. Se reservan todos los derechos, incluidos los
de minería de texto y datos, entrenamiento de IA y tecnologías similares.

Introduction

Triple negative breast cancer (TNBC) accounts for approx-
imately 12%–20% of all breast cancers1,2 but usually has a
more aggressive clinical course and worse prognosis than
hormone receptor expressing breast cancers due to its
higher histological grade and lack of target drugs. Locore-
gional treatments (surgery and radiotherapy) as well as
systemic chemotherapy are part of the therapeutic algo-
rithm in early breast cancer. Currently, neoadjuvant
treatment is the standard for TNBC T1c N0 or higher. This
strategy allows treating the disease early as well as selecting
subsequent adjuvant treatment based on the pathological
response achieved. Neoadjuvant chemotherapy in early
breast cancer achieves pathological complete response
(pCR) rates of approximately 22%–51%.3–5 The Collaborative

Trials in Neoadjuvant Breast Cancer (CTNeoBc) pooled
meta-analysis demonstrated a strong association between
pCR (defined as no residual disease in the breast or nodes)
and disease-free survival (DFS) (HR 0.24; 95% CI 0.18–0.33)
and overall survival (OS) (HR 0.16; 95% CI 0.11–0.25) in
patients with early-stage TNBC receiving neoadjuvant
therapy followed by surgery.6 This association was greater
in patients with TNBC who achieved pCR. Those patients
with early-stage TNBC who have residual disease after
completing neoadjuvant therapy have a higher risk of
relapse and worse survival than those who achieve pCR.
Patients with residual nodal involvement after neoadjuvant
chemotherapy have a risk of recurrence in the following
5–10 years of approximately 40%–60%.7 Because of these
differences in the risk of recurrence depending on the
response achieved, adjuvant therapy is recommended for
patients with residual disease after completing neoadjuvant
and surgical treatment.8,9 Different drugs (capecitabine,
pembrolizumab, olaparib) have so far demonstrated their
benefit in the adjuvant setting after previous neoadjuvant
treatment without being comparable because their clinical
trials differ in design and study population. This scenario is
therefore a clinical challenge where the selection criteria
are fundamental to identify those patients who can benefit

from each of the available therapeutic strategies (see
Table 1).

Capecitabine

In the last decade, capecitabine has been the adjuvant
treatment recommended by clinical practice guidelines in
patients with TNBC without pCR after neoadjuvant chemo-
therapy based on anthracyclines, taxanes, and/or platinum.
Several studies have attempted to demonstrate the benefit
of using capecitabine in the adjuvant setting with different
results depending on the study population, but showing that
adding capecitabine to standard treatment improves DFS
and OS outcomes in TNBC patients.10

CREATE-X

The recommendation for the use of adjuvant capecitabine in
TNBC is based on the results of this study11 which showed
benefit in DFS and OS at 5 years in patients receiving
capecitabine versus surgery alone. The study randomized
1:1910 patients with HER 2 negative invasive breast cancer
with residual disease after neoadjuvant chemotherapy
(anthracycline, taxane, or both) to receive standard post-
surgical treatment with or without capecitabine. Patients in
the treatment arm received capecitabine 2500 mg/m2

D1–14 every 21 days for 8 cycles. The primary endpoint
was DFS. The secondary endpoint was OS. The final analysis
of the study demonstrated impact on DFS in favor of the
group receiving capecitabine (74.1% vs 67.6%, HR 0.70 95% CI
0.53–0.92, p=.01) as well as OS (89.2% vs 83.6%, HR 0.59 95%
CI 0.39–0.90 p=.01). 32.2% of the included patients had
TNBC. In this subgroup, the DFS rate was 69.8% in the
capecitabine group vs 56.1% in the control group (HR 0.58;
95% CI, 0.39–0.87), and the OS rate was 78.8% vs 70.3% (HR
0.52; 95% CI, 0.30–0.90). One of the aspects to be
highlighted in the CREATE-X study is the selection criterion
for patients based on the absence of pCR, which makes them
a group with a very high risk of recurrence.
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CIBOMA

One of the first randomized phase III studies attempting to
demonstrate the benefit of adjuvant capecitabine in TNBC is
the GEICAM/2003-11_CIBOMA/2004–01 Clinical Trial.12 In
this trial, 876 patients with operable, node-positive or node-
negative TNBC and tumor size ≥1 cm who had received prior
anthracycline and/or taxane-based chemotherapy were
eligible for 1:1 randomization to receive capecitabine
2000 mg/m2/d 14 days every 21 days for 8 cycles or obser-
vation. Approximately, 20% of the included patients had
received neoadjuvant chemotherapy. The primary objective
of the study was to compare DFS between the 2 arms. 55.9%
of the patients had no lymph node involvement and 74% had
a basal-like phenotype (staining for epidermal growth factor
receptor and/or cytokeratins 5/6). The CIBOMA study failed
to demonstrate the benefit of adding capecitabine to these
patients. The 5-year DFS rate was 79.6% (95% CI 75.8–83.4)
in the capecitabine arm versus 76.8% (95% CI, 72.7%–80.9%)
in the observation arm. In the preplanned subgroup analysis,
it is noteworthy that patients without basal-like phenotype
appeared to benefit more from capecitabine administration
both in terms of DFS (HR 0.53, 95% CI 0.31–0.91, p=.022)
and OS (HR 0.42, 95% CI 0.21–0.81, p=.0095). This finding
suggests that capecitabine activity in the basal TNBC
subgroup is lower due to their higher proliferative index
which makes them more sensitive to other drugs such as

platinum salts, taxanes, and eribulin, while it presents
higher activity in the non-basal subgroup. However, this
hypothesis should be confirmed in subsequent studies.
Likewise, the results of the CIBOMA study cannot be
compared with those of the CREATE-X study, as they present
populations with different relapse risk and different designs.

ECOG-ACRIN EA113113

In this study, patients with stage II–III TNBC with >1 cm of
residual disease in the breast regardless of nodal response
after receiving neoadjuvant chemotherapy (taxane with or
without anthracyclines) were randomized 1:1 to receive 3-
weekly platinum (carboplatin or cisplatin) for 4 cycles or
capecitabine at a dose of 2000 mg/m2/day for 6 cycles.
TNBC subtype (basal vs non-basal) was determined by PAM50
in residual disease. A non-inferiority design with alternative
superiority (hybrid design) was chosen in an attempt to
demonstrate that in patients with basal subtype TNBC, the
use of platinum would improve iDFS (time from random
assignment to the earliest disease recurrence (locoregional
or distant), invasive contralateral cancer, second primary
cancer, or death) compared with capecitabine (4-year iDFS
of 67% with capecitabine based on the results of the X-
Create study). Between 2015 and 2021, 410 patients of the
775 planned participants were randomized to receive
platinum or capecitabine. Of the total patients, 308 (78%)

Table 1 Adjuvant clinical studies in TNBC.

Study n Drug Population Selection criteria Primary
endpoint

Secondary
endpoint

Results

CREATE-X,
Phase 3

910 Adjuvant
capecitabine vs
no treatment
(1:1)

Her 2 negative
BC
32.2% TNBC

No pCR after
neoadjuvant
chemotherapy

DFS OS TNBC population
5-y DFS: 69.8% vs 56.1%
(HR 0.58, 0.39–0.87)
5-y OS: 78.8% vs 70.3%
(HR 0.52, 0.30–0.90)

CIBOMA,
Phase 3

876 Adjuvant
capecitabine vs
no treatment
(1:1)

TNBC, tumor
size ≥1 cm

Prior neo/adjuvant
chemotherapy

DFS OS 5-y DFS: 79.6% vs 76.6%
(HR 0.82, 0.63–1.06)
5-y OS: 86.2% vs 85.9%
(HR 0.92, 0.66–1.28)

ECOG-ACRIN,
Phase 3

410 Adjuvant
platinum salt vs
capecitabine
(1:1)

TNBC, stage
II–III

No pCR after
neoadjuvant
chemotherapy
(>1 cm in breast)

iDFS OS 3-y iDFS: 46% vs 69% (HR
1.94, 0.69–5.45)
3-y OS: 58% vs 66%, (HR
1.13, 0.71–1.79)

CARE,
Retrospective

270 Adjuvant
capecitabine

TNBC No pCR after
neoadjuvant
chemotherapy

DFS OS DFS: 62%
OS 2y: 84%
OS 3y: 76.2%

KEYNOTE
522, Phase 3,
double-blind

1174 Neo and adjuvant
Pembrolizumab vs
placebo (2:1)

TNBC Untreated Stage
II–III

pCR
EFS

OS pCR: 64.8% vs 51.2%
3-y EFS: 84.5% vs 76.8%
3-y EFS in pCR: 94.4% vs
92.5%
Estimated 3-y OS: 89.7%
vs 86.9%

OlympiA,
Phase 3,
double-blind

1836 Olaparib vs
placebo (1:1)

Her 2 negative
BC and BRCA
1–2 mutation
82% TNBC

Prior neo/adjuvant
chemotherapy

iDFS OS 4-y iDFS: 82.7% vs 75.4%
(p<.001)
4-y OS: 89.8% vs 86.4%
(p=.009)

BC: breast cancer; TNBC: triple negative breast cancer; DFS: disease-free survival; OS: overall survival; iDFS: invasive disease free
survival; pCR: pathological complete response; EFS: event-free survival.
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had basal subtype TNBC. In this population, after a median
follow-up of 20 months and 120 iDFS events (61% of
complete data), the 3-year iDFS for platinum was 42% (95%
CI, 30–53) vs 49% (95% CI, 39–59) for capecitabine (HR 1.06,
95% CI 0.62–1.81). The study was closed prematurely as
long-term follow-up was unlikely to show non-inferiority or
superiority of platinum and also had a higher incidence of
grade 3–4 toxicities than capecitabine. As for OS at 3 years,
it was 58% (95% CI, 45–68) in the platinum arm vs 66% (95%
CI, 56–74) in the capecitabine arm (HR 1.13, 95% CI
0.71–1.79). Meanwhile, the subgroup of patients with non-
basal phenotype (n=88, 22% of the total), the 3-year iDFS
was 46% for the platinum arm vs 69% in patients receiving
capecitabine (HR 1.94, 95% CI 0.69–5.45). Patients with
basal subtype TNBC had worse iDFS than patients with non-
basal subtype (HR 1.71; 95% CI 1.10–2.67). Therefore, the
use of platinum as adjuvant treatment in TNBC patients with
residual disease after neoadjuvant chemotherapy does not
improve the outcome of these patients and is associated
with increased toxicity. The iDFS results in the study
population at 3 years were globally lower than expected,
which highlights the need to improve oncological therapies
in this population at high risk of relapse.

CaRe14

Multicenter, observational, retrospective study of adjuvant
capecitabine in patients with early TNBC with residual
invasive disease after surgery and neoadjuvant chemother-
apy. In total, 270 patients were retrospectively identified.
Of the patients, 50.4% had positive residual nodal disease,
7.8% had large residual tumor (ypT3/ypT4), 81.9% had G3
residual tumor, and 80.4% had Ki-67 >20%. Capecitabine
treatment was initiated within 4 months of definitive
surgery in all patients. The median number of capecitabine
cycles administered was 6 (range 1–8). 12.6% of patients
discontinued capecitabine treatment due to disease relapse
and 10.4% discontinued due to toxicity. In the overall
population, with a median follow-up of 15 months, DFS at
2 years was 62%, and OS at 2 and 3 years was 84.0% and
76.2%, respectively. In 129 patients with a median follow-up
of 25 months, DFS at 2 years was 43.4% and OS at 2 and
3 years was 78.0% and 70.8%, respectively. Six or more
cycles of capecitabine were associated with more favorable
outcomes than fewer than 6 cycles. The CaRe study shows
unexpectedly good tolerability of adjuvant capecitabine in a
real-world setting, although efficacy appears to be lower
than that observed in the CREATE-X study. However, this is a
retrospective study, which limits its comparability with the
CREATE-X trial.

Pembrolizumab

In the double-blind, randomized, phase 3 KEYNOTE 522
trial,15 a total of 1174 patients with stage II–III TNBC were
randomized in a 2:1 ratio to receive neoadjuvant treatment
with chemotherapy–pembrolizumab (784 patients) or
chemotherapy–placebo (390 patients). The chemotherapy
schedule contained weekly paclitaxel, carboplatin, and
anthracycline with cyclophosphamide sequentially. After
definitive surgery, patients received adjuvant

pembrolizumab or placebo every 3 weeks for up to 9 cycles.
No cross-over was allowed during the study, nor was
adjuvant capecitabine allowed in patients with residual
disease since the study design was conducted before the
data from the CREATE-X study were known.11 The primary
objectives of the study were pCR at the time of surgery
(defined as ypT0/Tis ypN0) and event-free survival (EFS) in
the intention-to-treat population. In the first interim
analysis, among the first 602 randomized patients, the
percentage of patients with a pCR was 64.8% (95% CI: 59.9%–
69.5%) in the pembrolizumab chemotherapy group and 51.2%
(95% CI: 44.1%–58.3%) in the placebo chemotherapy group
(estimated difference 13.6 percentage points; 95% CI:
5.4–21.8; p<.001). These differences were consistent across
the different predetermined groups, including different PD-
L1 expression. Approximately, 80% of the included patients
had overexpression of this biomarker. In the subgroup of
patients with PD-L1 overexpression, the pCR rate was 68.9%
in patients receiving pembrolizumab vs 54.9% in the placebo
group, while in patients without overexpression, it was
45.3% vs 30.3%. At long-term follow-up EFS at 3 years was
84.5% (95% CI 81.7%–86.9%) in the combination arm with
pembrolizumab vs 76.8% (95% CI 72.2%–80.7%) in the
placebo arm with chemotherapy (HR for event or death,
0.63; 95% CI 0.48–8.82; p<.001). In those patients who
achieved pCR, EFS at 3 years was 94.4% in the
chemotherapy–pembrolizumab arm vs 92.5% in the
chemotherapy–placebo group (HR 0.73; 95% CI 0.39–1.36),
while in patients with residual disease it was considerably
lower (64.7% vs 56.8%, HR 0.7; 95% CI 0.52–0.95).15

However, the study was not designed to determine the
relative contribution of pembrolizumab in the neoadjuvant
or adjuvant setting, but rather in a global manner according
to the trial design. The most frequent event in the EFS
analysis was distant recurrence, which occurred in 7.7% of
patients in the chemotherapy–pembrolizumab group and in
13.1% in the chemotherapy–placebo group. These differ-
ences were consistently observed in the different
prespecified subgroups including subgroups defined accord-
ing to PD-L1 expression and nodal involvement. The
estimated 3-year survival was 89.7% (95% CI 87.3–91.7) in
the pembrolizumab group and 86.9% (95% CI 83–89) in the
placebo group. Long-term follow-up of the study, with a
median follow-up of 63.1 months, the addition of pembro-
lizumab to chemotherapy provided an absolute benefit of a
7.2% higher pCR and a 9% increase in EFS.16 Data from the
exploratory analysis of EFS based on residual cancer burden
(RCB) have recently been reported with a lower follow-up
than previously reported data (39.1 months).17 In the
pembrolizumab arm, there were more patients with RCB-0
(pCR, HR 0.70 (0.38–1.31)) and fewer patients in the RCB-1
(HR 0.92, 0.39–2.20), RCB-2 (0.52, 0.32–0.82), and RCB-3
(HR 1.24, 0.69–2.23) groups. Thus, the maximum benefit
was observed in the RCB-2 group (20% at 3 years, compared
with 2% and 1% for the RCB-0 and RCB-1 groups). The loss of
benefit in the RCB-3 subgroup needs further validation
because of the small sample size. The most frequent first
EFS event was distant recurrence, with lower numbers in all
RCB subgroups in the pembrolizumab arm (3-year EFS in the
RCB-1, RCB-2, and RCB-2 groups depending on treatment
arm was 84.4% vs 83.8%, 75.7% vs 55.9%, and 26.2 vs 34.4%,
respectively). Among patients with RCB-0/1, 55.3% of all
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events occurred at the central nervous system level (59.1%
in the pembrolizumab arm and 50% in the placebo group), so
this remains a therapeutic challenge in these patients. In
light of these data, it seems important to be able to identify
those patients with RCB-3 treated with neoadjuvant
pembrolizumab–chemotherapy in order to consider which
is the best therapeutic alternative in the adjuvant context,
as well as to incorporate new biomarkers such as pretreat-
ment stromal tumor-infiltrating lymphocytes that have been
associated with better prognosis in patients with TNBC
treated with neoadjuvant chemotherapy or
chemoimmunotherapy.18–20

Olaparib

OlympiA is a randomized, double-blind, phase 3 clinical
trial21 in patients with human epidermal growth factor
receptor 2-negative early breast cancer with pathogenic or
probably pathogenic germline BRCA1 or BRCA2 variants and
high-risk clinicopathological factors who had received local
treatment and neoadjuvant or adjuvant chemotherapy. The
study was initially designed for BRCA-mutated TNBC, but an
amendment was subsequently made to allow the inclusion of
hormone receptor-positive patients. Patients included had
to have received at least 6 cycles of prior chemotherapy
containing taxanes, anthracyclines, or both, and prior
platinum use was allowed (stratification factor). Patients
did not receive adjuvant capecitabine. In the case of TNBC,
patients were considered high-risk if they had residual
disease after neoadjuvant chemotherapy or they had to
have lymph node involvement or a tumor size of at least
2 cm if they had received adjuvant treatment. Patients were
randomized 1:1 to receive 1 year of treatment with oral
olaparib 300 mg twice daily or placebo. The primary
endpoint of the study was IDFS (defined as the time from
randomization until the date of first occurrence of one of the
following events: ipsilateral invasive breast tumor, locore-
gional invasive disease, distant recurrence, contralateral
invasive breast cancer, second primary invasive cancer, or
death from any cause). A total of 1836 patients were
randomized, of whom 1509 had TNBC. In the first
prespecified analysis, with a median follow-up of 2.5 years,
3-year IDFS was 85.9% in the olaparib group and 77.1% in the
placebo group (95% CI, 4.5–13.0; HR of invasive disease or
death, 0.58; 99.5% CI, 0.41–0.82; p<.001). The 4-year IDFS
was 82.7% in the olaparib group and 75.4% in the placebo
group (95% CI, 3.0–11.5). In terms of OS at 4 years,22

patients receiving olaparib had an absolute benefit of 3.4%
(89.8% vs 86.4%, 95% CI 0.1%–6.8%; HR 0.68; CI 98.5%
0.47–0.97, p=.009). In the analysis by preplanned sub-
groups, the improvement in survival contributed by olaparib
was independent of BRCA mutation type, hormone receptor
status, prior platinum use, and neoadjuvant/adjuvant
setting of prior treatment. In the subgroup of TNBC patients,
the relative HR for olaparib vs placebo was for IDFS HR 0.62
vs 0.68 for luminal disease.

Discussion

TNBC with residual disease after neoadjuvant treatment
continues to be a therapeutic challenge given the risk of

relapse and death that these patients present. Nowadays,
there are 3 drugs available that have demonstrated benefit
in terms of survival but they are not comparable with each
other because there are no studies that compare them and
their scientific evidence is derived from clinical trials with
different designs and populations. The chemoimmunother-
apy combination of the KEYNOTE-522 trial15 has become the
neoadjuvant standard for a high percentage of patients with
TNBC (stage II–III). It should be taken into account that this
study was not designed independently in the neoadjuvant
and adjuvant phase, but rather a single initial randomization
was carried out and all patients continued after the
pembrolizumab intervention regardless of the response
achieved in the surgical specimen. This makes it impossible
to know the contribution of the drug separately in each of
the treatment phases or the exact benefit of pembrolizumab
in the adjuvant setting, a situation in which other
studies with immunotherapy have not achieved favorable
results.23

In addition, patients who did not achieve pCR with
chemoimmunotherapy treatment did not receive capecita-
bine or olaparib in case of germline mutations in BRCA, drugs
that have shown impact on OS in patients with TNBC and
residual disease after neoadjuvant chemotherapy, so at
present, we do not know what may be the impact of the
combination or sequence of the different therapeutic
strategies as well as their possible toxicity and impact on
the quality of life of patients.

Therefore, the persistence of residual disease after
neoadjuvant treatment in patients with TNBC continues to
be a situation of high risk of recurrence for these patients in
whom it is essential to search for and integrate new
biomarkers and drugs that allow the most effective
therapeutic strategy to be individualized after surgery.
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