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Remarkable response with pembrolizumab plus albumin-bound paclitaxel in 2 cases
of HER2-positive metastatic breast cancer who have failed to multi-anti-HER2 targeted
therapy
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ABSTRACT
In clinical practice, one subgroup patients of breast cancer might have developed resistance to multi-anti-
HER2 targeted drugs(trastuzumab, lapatinib and/or T-DM1) and can not benefit from the anti-HER2
targeted therapy continuously. We attempt to change the next therapic way for these patients. Two
patients with metastatic breast cancer who have failed to multi-anti-HER2 targeted therapy were treated
with pembrolizumab (2 mg/Kg, day1) plus albumin-bound paclitaxel (125 mg/m2, day1,8) every 3 weeks.
CT evaluation and HER2 ECD test were performed every 2 cycles. Both of the two patients achieved
remarkable response with Partial Remission (PR), meanwhile serum HER2 ECD levels (the upper normal
limit is 15 ng/ml) showed a remarkable decreases(compared to the base line decreases 75% and 60%
respectively). The results indicate that regimen of pembrolizumab combination with albumin-bound
paclitaxel might produce response in patients with HER2-positive metastatic breast cancer who have
failed to multi-anti-HER2 targeted therapy.
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Introduction

Breast cancer is the most common female cancer diagnosis in
China, with nearly 250,000 new cases occurring each year.
Moreover, 60,000 death cases occurring every year are due to
the metastatic disease.1 Approximately 25% of invasive breast
cancers overexpress the human epidermal growth factor recep-
tor-2 (HER2), which is associated with the poor prognosis.2

NCCN guidelines recommend combination chemotherapy
with anti-HER2 monoclonal antibody (trastuzumab) as the first
line therapy for HER2 positive metastatic breast cancer. When
the patients failed to trastuzumab, they can consider accepting
the trastuzumab emtansine (T-DM1) or the tyrosine kinase
inhibitor targeting both HER1 and HER2 (lapatinib) plus cape-
citabine.3 Unfortunately, a lot of patients developed resistance
to trastuzumab, lapatinib, and T-DM1 ultimately during the
treatment.

Some studies have concluded that continuously adminis-
tering anti-HER2 targeted therapy after failure of the first
line trastuzumab treatment is superior to pause in meta-
static breast cancer (MBC),4-5 so the conception that the
patients with HER2 positive should recept the “persistent
anti-HER2 targeted treatment” was approved widely. But it
is still challenging for physicians to determine the salvage
therapeutic strategy for these patients who have failed to
multi-anti-HER2 targeted therapy (trastuzumab, lapatinib
and/or T-DM1) in clinical practice. The subgroup patients
might have developed resistance to anti-HER2 targeted
drugs and can not benefit from the anti-HER2 targeted

therapy continuously. Should we change the next therapic
way for these patients?

The checkpoint inhibition of the programmed death-
ligand 1/programmed cell death-1 (PD-L1/PD-1) have been
used in the clinical treatment.6 Muenst S7 reported that PD-
1C tumor infiltrating lymphocytes (TIL) is associated with
poor outcome in HER2 positive breast cancer patients. The
subgroup could possibly indicate a higher potential benefit
from anti-PD-1 therapy. Here, we report the therapy course
of two HER2 positive MBC patients with resistance to multi-
anti-HER2 targeted terapy who displayed a remarkable
response to the inhibitory antibody against PD-1 (pemb-
rolizumab) plus albumin-bound paclitaxel (nab-paclitaxel,
Abraxane).

Case presentation

Case 1

In May 2011, the 57-year-old female presented with a 3.5 cm
mass in the right breast. She had a core needle biopsy and the
pathology showed it to be infitrating ductal carcinoma of the
right breast, and immunohistochemistry showed ER(C, 25–
50%), PR(C, 10%), and HER2 (CCC), Ki-67 10%. Neoadjuvant
therapy was used 6 cycles and the protocol was paclitaxol
(300 mg,175 mg/m2, d1) and carboplatin (650 mg, AUC D 5,
d2) in combination with trastuzumab (260 mg, week 1; then
130 mg weekly). The patient achieved PR according RECIST
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v1.1. She then had a surgery “right breast simple mastectomy C
right axillary sentinel lymph node biopsy” and the postopera-
tive pathology showed it to be moderate treatment response.
She received letrozole and trastuzumab after surgery until
November 2012. In August 2013, recurrences with right axillary
lymph nodes occurred, then she had the surgery “right axillary
lymph node dissection” and the pathology showed 5 metastasis
in the 30 lymph node. She received radiation therapy in the
regiones of right chest wall, axilla and supraclavicular followed
by exemestane plus trastuzumab. In March 2015, PET/CT
indicated metastases in both lungs and lymph nodes. She had
the therapy of lapatinib plus capecitabine and achieved
PR, the PFS was 9 months. Then she had the regimens includ-
ing fulvestrantCtrastuzumab, fulvestrantClapatinib, fulvestrant
C everolimus Ctrastuzumab in turn, but the metastases gradu-
ally enlarged and came to disease progression. From October
27th 2016 to March 27th 2017, she received the regimen of
pembrolizumab 150 mg (2.5 mg/kg, d1) and albumin-bound
paclitaxel 200 mg (118 mg/m2 d1, d8) every 3 weeks. After
6 weeks CT evaluation revealed a remarkable reduction of the
lung metastases that reached PR. After 12 weeks CT showed a
further reduction of the disease that confirmed PR, meanwhile
serum HER2 ECD levels (the upper normal limit is 15 ng/ml)
showed a remarkable decreases of 75% compared to the base
line (base line 77.3 ng/ml, 6 weeks 25.9 ng/ml, 15 weeks
19.5 ng/ml) (Fig. 1).

We detected the expressions of PD-L1 with a proportion
score of less than 1% in the tumor cells and PD-1 with a pro-
portion score of less than 1% in the immune cells that had infil-
trated in the tumors using the tumor sample (formalin-fixed
paraffin-embedded specimens) from the surgery “right axillary
lymph node dissection” by immunohistochemistry (Fig. 3A/B).

Case 2

In May 2011, B ultrasound determined a malignant mass was
located in the right breast of the 49-year-old female. Then on
May 14th 2011, she had a modified radical mastectomy and
postoperative pathology indicated it was a right infitrating duc-
tal carcinoma and 5 metastasis in the 15 right axillary lymph
node. Immunohistochemical analysis showed ER(¡), PR(¡),
and HER2 (CCC), Ki-67 40%. After surgery she received che-
motherapy of EC £ 4 cycles follow by TH £ 4 cycles and tras-
tuzumab until half a year. The disease free survival of the
patient is one year and a half. In November 2012, chest CT
showed many nodule metastases in both lungs and substernal
lymph node metastasis. She had the therapy of trastuzumab
plus capecitabine and achieved PR until April 2013, then the
chemotherapy was stopped. She continued trastuzumab alone
and PET/CT revealed CR until August 2015. In November
2015, CT indicated 3.3 £ 1.9 cm metastatic lesion in right chest
wall (the second intercostal space beside sternum). She had the

Figure 1. In case 1, CT images showed a continuously increase of the lung metastases during multi-anti-HER2 targeted therapy and a remarkable decrease after treatment
of pembrolizumab plus albumin-bound paclitaxel with the reduction of serum HER2 ECD levels.
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therapy of lapatinib plus capecitabine and the metastatic lesion
reduced, the PFS was 7 months. In June 2016, she received
treatment of trastuzumab emtansine (T-DM1) and the meta-
static lesion reduced again, the PFS was 4 months. From Octo-
ber 27th 2016 to February 9th 2017, she received the regimen
of pembrolizumab 100 mg (2 mg/kg, d1) and albumin-bound
paclitaxel 200 mg (140 mg/m2 d1, d8) every 3 weeks. After
6 weeks, the CT evaluation was PR, and after 12 weeks, the CT
confirmed PR, meanwhile serum HER2 ECD levels showed a
remarkable decreases of 60% compared to the base line (base
line 36.3 ng/ml, 6 weeks 14 ng/ml, 12 weeks 14.3 ng/ml)
(Fig. 2). We detected the expressions of PD-L1 and PD-1 also
with a proportion score of less than 1% using the tumor sample
from the biopsy of metastatic lesion in right chest wall by
immunohistochemistry (Fig. 3C/D).

Discussion

Pembrolizumab is a regulator of antitumor immunity as an
inhibitory antibody against PD-1. It is approved for treatment
of unresectable or metastatic melanoma and for metastatic
non-small cell lung cancer following PD during or after plati-
num-based chemotherapy. Pembrolizumab is also being inves-
tigated in breast cancer. However, the objective response rate
(ORR) of anti-PD-1 antibody alone to advanced breast cancer
is less than 20%, so several studies are focusing on how to
increase the ORR by combination with other drugs. Among
these combination strategis, the chemotherapy plus is an
important regimen. The major molecular mechanisms that che-
motherapy promotes tumor immunity are by inducing immu-
nogenic cell death and by disrupting strategies that tumors use
to evade immune recognition.8

Pembrolizumab plus chemotherapy (carboplatin and peme-
trexed) increase the efficacy remarkably in patients with
advanced non small cell lung cancer (NSCLC) has been con-
firmed in KEYNOTE-021 study. The ORR was 55% in the pem-
brolizumab plus chemotherapy group compared with 29% in
the chemotherapy alone group (p D 0.0016).9 The anti-PD-1
antibody combination with chemotherapy was explored in
advanced breast cancer as well as advanced NSCLC. It was
reported in 2015 san antonio breast cancer symposium that the
phase Iclinical trail about nivolumab plus nab-paclitaxel in
HER2 negative MBC (abstract No. OT1-01-07). Patients were
treated until disease progression or allowed to continue treat-
ment beyond RECIST v1.1-defined PD if they continue to meet
study eligibility; do not have rapid PD or clinical deterioration
or unacceptable toxicities; and can benefit from continuation of
study treatment in the treating physician’s opinion. Exploratory
biomarkers included tumor-associated PD-L1 expression and
nivolumab serum level. Currently the KEYNOTE-355 phase III
trail is ongoing which explore the efficacy of pembrolizumab
plus chemotherapy (albumin-bound paclitaxel or paclitaxel or
gemcitabine/carboplatin) for the first line treatment in MBC
patients.

Here we reported two metastatic breast cancer patients who
have failed to multi-anti-HER2 targeted therapy was treated
with pembrolizumab plus albumin-bound paclitaxel. Both of
the two patients achieved remarkable response with Partial
Remission (PR), and meanwhile serum HER2 ECD levels
showed continually decreases (compared to the base line
decreases 75% and 60% respectively). Our previous study sug-
gests that a decrease in serum ECD�20% after treatment in
HER2-positive patients indicates therapeutic success, regardless
of whether or not therapy is specifically anti-HER2 directed.10

Figure 2. In case 2, CT images showed a continuously increase of the right chest wall metastasis during multi-anti-HER2 targeted therapy and a remarkable decrease after
treatment of pembrolizumab plus albumin-bound paclitaxel with the reduction of serum HER2 ECD levels.
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Conclusion

Combination of pembrolizumab with albumin-bound paclitaxel
could be an effective therapy option for patients with HER2-pos-
itive metastatic breast cancer who have failed to multi-anti-
HER2 targeted terapy. Further prospective randomized trials are
needed to confirm the finding in this particular patients.
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