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Objective: This research aimed to assess the efficacy and safety of pembrolizumab (PBL) combined
with albumin-bound paclitaxel (ab-Pac) and nedaplatin (NDP) for advanced esophageal squamous cell
carcinoma (ESCC). Methods: A total of 47 ESCC patients were administered PBL or NDP on day 1 and ab-
Pac on days 1 and 8, every 21 days for one cycle. Tumor and toxicities were evaluated every two cycles and
every cycle, respectively. Results: The objective response rate was 68.1% and the disease control rate was
100%. The median follow-up was 16.7 months; median progression-free and overall survival were 12.6
and 19.9 months, respectively. Conclusion: The combination of PBL with ab-Pac and NDP proved to be an
effective and safe treatment regimen for advanced ESCC.
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Esophageal cancer (EC) is a prevalent malignancy originating in the upper gastrointestinal tract. In Europe and
North America, over 50% of EC cases are of the adenocarcinoma histological type, while in China, more than
95% of cases are squamous cell carcinoma [1,2]. The early diagnostic rate of EC is low, and most EC patients are
diagnosed at an advanced stage. EC remains an exceedingly aggressive and deadly malignant disease with a poor
prognosis and low survival rate [3].

At present, the most commonly used global treatment regimen for EC recommended by the National Compre-
hensive Cancer Network is chemotherapy using fluoropyrimidine + oxaliplatin/cisplatin [4]. In China, chemother-
apy using paclitaxel (Pac) + platinum (the TP regimen) is widely employed [5]. Pembrolizumab (PBL), a PD-1
inhibitor, was approved for marketing in China and has been widely used for treating advanced non-small-cell
lung cancer and metastatic melanoma. In 2020, PBL was also approved for the treatment of advanced esophageal
squamous cell carcinoma (ESCC) and included in the Drug Assistance Program [6].

The KEYNOTE-590 trial stands as the pioneering phase III trial aimed at assessing the effectiveness and safety
of combining PBL with chemotherapy (comprising 200 mg of PBL on day 1, 800 mg/m2 of 5-fluorouracil [5-FU]
on days 1–5 and 80 mg/m2 of cisplatin on day 1 in a 21-day cycle) as a first-line treatment for unresectable
locally advanced or metastatic EC [7]. The results of the study revealed that the chemoimmunotherapy group
achieved a significantly higher objective response rate (ORR) at 45.0% compared with 29.3% in the chemotherapy
group. Moreover, the progression-free survival (PFS) and overall survival (OS) of the experimental group were
notably superior to those of the control group, with a 2-year PFS rate of 12 versus 3% and a 2-year OS rate of
26 versus 16%. These improvements were observed irrespective of PD-L1 expression. It is worth noting that the
incidences of grade 3 or higher adverse events (AEs) in the experimental and control groups were 71.9 and 67.6%,
respectively [8]. Subsequent analysis focused on the Chinese population, revealing that up to 82.4% of participants
in the chemoimmunotherapy group had a performance status (PS) score of 1, with 98% of them having ESCC [9].
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However, PFS, ORR and OS in the Chinese cohort were lower than those in the global cohort, suggesting that the
standard 5-FU plus cisplatin regimen was not effective for the Chinese population.

In the ESCORT-1st study, the efficacy and safety of camrelizumab + TP as a first-line treatment for advanced EC
were evaluated [10]. The camrelizumab + TP group exhibited a higher ORR (72.1 vs 62.1%) and significantly longer
median PFS (6.9 vs 5.6 months) and median OS (15.3 vs 12.0 months) compared with the placebo + TP group.
The incidence of grade 3 or higher AEs in the two groups was consistent at 63.4 versus 67.7%, with a decreased
neutrophil count being the predominant grade 3 treatment-associated AE. The ORIENT-15 study investigated the
efficacy and safety of sintilimab + chemotherapy (cisplatin + Pac/5-FU) as a first-line treatment for unresectable
locally advanced or metastatic EC. The results of the study indicated that the sintilimab + chemotherapy group
had a longer median PFS (7.2 vs 5.7 months) and median OS (16.7 vs 12.5 months) compared with the
placebo + chemotherapy group, while the incidence rates of grade 3 or higher AEs (59.9 vs 54.5%) in the two
groups were similar [11]. The JUPITER-06 study assessed the efficacy and safety of toripalimab + TP as a first-line
treatment for advanced or metastatic ESCC compared with a placebo + TP regimen. Interim results presented
at the European Society for Medical Oncology Congress 2021 showed that the toripalimab group had longer
median PFS (5.7 vs 5.5 months) and median OS (17.0 vs 11.0 months) compared with the placebo group [12].
In the RATIONALE-306 study, the efficacy and safety of tislelizumab + chemotherapy as a first-line treatment
for advanced or metastatic ESCC were investigated against a placebo + chemotherapy regimen. The results
demonstrated that tislelizumab + chemotherapy achieved longer median OS (17.2 vs 10.6 months) and median
PFS (7.3 vs 5.6 months), as well as a higher ORR (63 vs 42%). The incidence of AEs in the tislelizumab group
and the placebo group was consistent at 97 versus 96% [13]. It is noteworthy that the JUPITER-06 study and the
ESCORT-1st study exhibited similar experimental designs and targeted populations. Both studies involved the use
of PD-1 inhibitor + TP in Chinese ESCC patients and reported reasonable PFS and OS. These clinical trials
collectively suggested that immunotherapy in combination with TP is more effective, safer and better tolerated
compared with 5-FU plus cisplatin. The maximum median OS reported in phase III trials for EC patients was
17.2 and 11.0 months in the chemoimmunotherapy group and the TP group, respectively, aligning with prior
studies [10,12]. However, these outcomes were considered suboptimal. It is imperative to further refine the treatment
regimen to enhance tolerance and improve the quality of life for EC patients.

Nanoparticle albumin-bound Pac (nab-Pac), a solvent-free Pac formulation employing human serum albumin
rather than specialized solvents to encapsulate hydrophobic Pac molecules within nanoparticles of approximately
130 nm. The use of albumin has been observed to facilitate Pac uptake by binding to the albumin-binding membrane
receptor protein gp60 in preclinical models, thereby enhancing transendothelial drug transport, enhancing delivery
efficiency and elevating Pac concentrations within tumor tissues [14]. While nab-Pac has earned approval for the
treatment of breast, pancreatic and non-small-cell lung cancers, its application in the context of EC has yet to be fully
investigated. Specifically, the clinical outcomes associated with nab-Pac following progression on immunotherapy, as
well as its potential in combination with immunotherapy for advanced ESCC patients, remain uncharted territory,
with no prior reports available [14].

Notably, albumin-bound paclitaxel (ab-Pac) and nedaplatin (NDP) represent newer generations of taxane and
platinum agents with demonstrated superior treatment efficacy against squamous cell carcinoma [15,16]. In a prior
study of first-line ab-Pac and NDP (ab-TN regimen) treatment involving 31 patients with advanced ESCC,
the results showed that one (3.2%) patient achieved complete response (CR), and only one patient exhibited
progressive disease (PD). The partial response (PR) and stable disease (SD) rates were 64.5 (20/31) and 29.0%
(9/31), respectively. Furthermore, the study reported an impressive ORR of 67.7%, a disease control rate (DCR)
of 96.8% and a median PFS of 9.4 months. The incidence of grade 3 or higher treatment-associated AEs was
less than 10% [17]. It was noted that the ab-TN regimen outperformed previous TP regimens in terms of median
PFS [18]. Last year, we reported the result of 35 ESCC patients receiving PBL combined with NDP and nab-Pac
in a single center [19]. Even with a very small population, this real-world study demonstrated an outstanding result
with ORR of 71.4% and median PFS of 13.4 months.

In the present study we included more patients based on the previous database and updated the OS data to
provide more valuable real-world evidence for ESCC treated with immunotherapy combined with chemotherapy.
The results indicated that this combination therapy is both effective and safe, suggesting promising prospects for
the treatment of advanced ESCC.
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Patients & methods
Clinical data
Clinical data from 47 chemotherapy-naive advanced ESCC patients who underwent PBL + ab-TN at Changhai
Hospital (Shanghai, China) between June 2020 and November 2022 were retrospectively collected and analyzed.
Inclusion criteria were as follows: locally advanced unresectable or metastatic ESCC with at least one measurable le-
sion by imaging assessment; age ≤80 years old; no prior systemic therapy, or more than 6 months since postoperative
adjuvant therapy; Eastern Cooperative Oncology Group (ECOG) PS score of 0–1; normal liver and hematological
function with no contraindications for chemotherapy; completion of at least two treatment cycles and one treatment
evaluation. The exclusion criteria were as follows: patients who currently or previously participated in any other
antitumor clinical study; any prior treatment for EC with systemic anticancer therapy as the primary treatment,
including cytotoxic therapy, targeted therapy (including tyrosine kinase inhibitors or monoclonal antibodies) and
immunotherapy, except for neoadjuvant use; patients who had received adjuvant therapy within 6 months prior
to enrollment; patients who were assessed as inappropriate for enrollment by the investigator (e.g., patients with
neurological disorders or metabolic disorders, suspected possible diseases by physical examination or laboratory
tests, or contraindications to the use of the study drug, or high risk of treatment-related complications).

Treatment regimen
A treatment cycle lasting 21 days involved the administration of 200 mg of PBL (intravenous drip, on day 1),
130 mg/m2 of ab-Pac (intravenous drip, on days 1 and 8) and 70 mg/m2 of NDP (intravenous drip, on day
1). Patients could receive a maximum of eight cycles of treatment, depending on the occurrence of intolerable
toxicity or PD. Maintenance therapy with PBL was administered in patients with stable response or better and
without intolerable toxicity after combination therapy cycles, complemented by routine supportive treatments such
as hepatoprotective agents and antiemetics. Prior to and after each chemotherapy cycle, participants underwent
assessments of liver and hematological functions, while myocardial enzyme profiles and thyroid function were mon-
itored throughout the treatment. Moreover, patients received G-CSF supportive therapy when myelosuppression
occurred. In cases of grade 4 toxicity, the subsequent cycle’s dosage was reduced by 20–25%.

Efficacy & AEs
Radiological assessments of treatment efficacy occurred after every two treatment cycles, following the Response
Evaluation Criteria in Solid Tumors version 1.1 (RECIST 1.1). The tumor responses according to RECIST 1.1
were defined as follows [20,21]. CR was defined as the disappearance of all target lesions, and any pathological lymph
nodes (whether target or nontarget) must have reduction in short axis to <10 mm; PR was defined as a decrease of at
least 30% in the sum of diameters of target lesions, taking as reference the baseline sum diameters; PD was defined
as an increase of at least 20% in the sum of diameters of the target lesions, and in addition to the relative increase of
20%, the sum must also demonstrate an absolute increase of at least 5 mm (note that the appearance of one or more
new lesions is also considered progression); and SD was defined as neither sufficient shrinkage to qualify as PR nor
sufficient increase to qualify as PD. A clinical complete response (cCR) is defined as tumor residue not visible on
esophagogram, computed tomography, endoscopy, positron emission tomography–computed tomography, or by
other nonsurgical methods after treatment. The ORR denoted the ratio of CR and PR cases. The DCR represented
the ratio of CR, PR and SD cases. PFS referred to the duration from the treatment’s initiation to disease progression,
but for patients with locally advanced disease who achieved CR after immunochemotherapy and received surgery
subsequently, PFS was defined as the duration from surgery to the first observed recurrence or metastasis, while OS
indicated the time from the conclusion of treatment to either demise or the last follow-up. Additionally, AEs were
assessed based on the National Cancer Institute Common Toxicity Criteria (version 5.0) [20,22].

Statistical analysis
Statistical analysis was conducted using SPSS v. 24.0 software (IBM Corp., NY, USA). Categorical variables such
as gender, primary tumor site, site of metastasis, ECOG score, surgery and radiotherapy were characterized by the
frequency. Meanwhile, continuous variables (e.g., age) were described using the median value. Additionally, the
median rates of PFS and OS were estimated through the Kaplan–Meier method and were compared by the log-rank
test. A value of p < 0.05 was considered statistically significant.
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Table 1. Baseline characteristics of the 47 participants in this study.
Clinical characteristics Number of patients %

Gender

Male 37 78.7

Female 10 21.3

Age

�65 years 25 53.2

≥65 years 22 46.8

ECOG PS score

0 26 55.3

1 21 44.7

Primary tumor site

Upper segment 9 19.1

Middle segment 28 59.6

Lower segment 10 21.3

Surgery

Yes 24 51.1

No 23 48.9

Radiotherapy

Yes 21 44.7

No 26 55.3

Site of metastasis

Distant lymph node 21 44.7

Lung 17 36.2

Liver 7 14.9

Bone 4 8.5

ECOG PS: Eastern Cooperative Oncology Group performance status.

Results
Baseline characteristics
A total of 47 patients diagnosed with advanced ESCC were included in the study, with a median age of 64 years
(range: 45–79). Among them, 37 (78.7%) patients were male and 10 (21.3%) patients were female. Regarding
their ECOG PS scores, 26 (55.3%) patients had a score of 0, while 21 (44.7%) patients had a score of 1. Of
the total, 24 (51.1%) patients had experienced postoperative recurrence and metastasis, while 23 (48.9%) patients
presented with distant metastasis at their initial diagnosis. Furthermore, 21 (44.7%) patients had a history of prior
radiotherapy. Only lymph node metastases were found in 21 (44.7%) patients, and organ metastases were identified
in 26 (55.3%) patients. Notably, the top three sites of organ metastases were the lung (n = 17; 36.2%), liver (n = 7;
14.9%) and bone (n = 4; 8.5%), as detailed in Table 1.

Efficacy
The number of immunochemotherapy treatment cycles of the 47 patients ranged from two to eight, with a
median treatment duration of six cycles. Among these participants, seven (14.9%) achieved CR (four cCR + three
pathological complete response [pCR]) (Supplementary File), 25 (53.2%) showed PR and 15 (31.9%) had SD,
with none exhibiting PD. The ORR was 68.1% and the DCR reached 100% (Table 2). Among the seven patients
who achieved CR (Supplementary Figures 1–7), five had locally advanced unresectable disease and two had multiple
metastases (one patient had postoperative lymph node metastasis, with the supraclavicular node as the target lesion;
the other patient had postoperative anastomotic recurrence with multiple lung metastases) after surgery. Among
the five patients with locally advanced unresectable disease, two underwent surgery after receiving three cycles
of treatment and one underwent surgery after receiving six cycles of treatment, all of whom were confirmed to
achieve pCR after surgery; the other two patients achieved cCR without surgery. All locally advanced patients have
not yet experienced recurrence or metastasis. The patient with lung metastases achieved cCR and presented with
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Table 2. Efficacy of pembrolizumab + albumin-bound paclitaxel and nedaplatin in the treatment of advanced
esophageal squamous cell carcinoma.
Efficacy Number of participants %

Best response

CR 7 14.9

PR 25 53.2

SD 15 31.9

PD 0 0

ORR 32 68.1

DCR 47 100.0

CR: Complete response; DCR: Disease control rate; ORR: Objective response rate; PD: Progressive disease; PR: Partial response; SD: Stable disease.

Progression-free survival (PFS) Overall survival (OS)

Median OS: 19.9 months
95% CI: 12.1-21.7 months

Median PFS: 12.6 months
95% CI: 8.8~16.4 months
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Figure 1. Survival of participants with advanced esophageal squamous cell carcinoma treated by pembrolizumab +
albumin-bound paclitaxel and nedaplatin.
ab-Pac: Albumin-bound paclitaxel; ESCC: Esophageal squamous cell carcinoma; NDP: Nedaplatin; OS: Overall survival;
PBL: Pembrolizumab; PFS: Progression-free survival.

retroperitoneal lymph node metastases with a PFS of 28 months; the other patient with supraclavicular lymph
node metastases achieved cCR after treatment and has been without progression until now.

As of 15 May 2023, the median follow-up time for the study participants was 16.7 months (range: 6.0–33.3).
Among the 47 participants, 30 experienced PD and 22 participants had passed away. In addition, four participants
completed a 2-year PBL maintenance treatment, while eight participants withdrew from the study for various
reasons, including surgery and achieving a state of SD or better, COVID-19, personal reasons, radiation pneumonitis
after radiotherapy or diarrhea. Furthermore, seven participants are currently receiving PBL maintenance therapy,
and two participants passed away due to non-cancer-related causes (cerebral infarction and obstructive jaundice,
respectively). The median PFS was 12.6 months (95% CI: 8.8–16.4) and the median OS was 19.9 months (95%
CI: 12.1–27.7), as illustrated in Figure 1.

Adverse events
In this study, major AEs were closely monitored, and the following AEs were observed: myelosuppression, abnormal
thyroid function (including hypothyroidism and hyperthyroidism), skin rash, pyrexia, joint/muscle soreness,
pneumonia, abnormal liver function, vitiligo and alopecia. It is noteworthy that most of these AEs were of
grade 1 or grade 2 severity. However, a subset of participants (8.5%) experienced grade 3 AEs, which included
myelosuppression in two cases and single cases of diarrhea and skin rash. Importantly, there were no AE-related
fatalities. The most common hematological AEs were decreased neutrophil count (48.9%), reduced white blood cell
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Table 3. Adverse events of patients who received pembrolizumab + albumin-bound paclitaxel and nedaplatin.
Adverse events Grade 1, n (%) Grade 2, n (%) Grade 3, n (%) Grade 4, n (%) Grade 5, n (%) Total, n (%)

Hematological toxicity

Decreased NEUs 11 (23.4) 11 (23.4) 1 (2.1) 0 (0.0) 0 (0.0) 23 (48.9)

Decreased WBCs 13 (27.7) 8 (17.0) 1 (2.1) 0 (0.0) 0 (0.0) 22 (46.8)

Decreased HGB 9 (19.1) 6 (12.8) (0.0) 0 (0.0) 0 (0.0) 15 (31.9)

Decreased PLTs 5 (10.6) 1 (2.1) 1 (2.1) 0 (0.0) 0 (0.0) 7 (14.9)

Increased BIL 5 (10.6) 1 (2.1) 0 (0.0) 0 (0.0) 0 (0.0) 6 (12.8)

Increased transaminase 4 (8.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (8.5)

Increased creatinine 2 (4.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 2 (4.2)

Nonhematological toxicity

Skin rash 7 (14.9) 4 (8.5) 1 (2.1) 0 (0.0) 0 (0.0) 12 (25.5)

Vitiligo 3 (6.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (6.4)

Fever 5 (10.6) 4 (8.5) 0 (0.0) 0 (0.0) 0 (0.0) 9 (19.1)

Hypothyroidism 4 (8.5) 5 (10.6) 0 (0.0) 0 (0.0) 0 (0.0) 9 (19.1)

Hyperthyroidism 3 (6.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (6.4)

Pneumonia 3 (6.4) 3 (6.4) 0 (0.0) 0 (0.0) 0 (0.0) 6 (12.8)

Joint/muscle soreness 7 (14.9) 5 (10.6) 0 (0.0) 0 (0.0) 0 (0.0) 12 (25.5)

Asthenia 3 (6.4) 1 (2.1) 0 (0.0) 0 (0.0) 0 (0.0) 4 (8.5)

Nausea/vomiting 4 (8.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (8.5)

Diarrhea 1 (2.1) 0 (0.0) 1 (2.1) 0 (0.0) 0 (0.0) 2 (4.2)

BIL: Bilirubin; HGB: Hemoglobin; NEU: Neutrophil; PLT: Platelet; WBC: White blood cell.

count (46.8%) and anemia (31.9%) (Table 3). Among the nonhematological AEs, skin rash (25.5%), joint/muscle
soreness (25.5%), hypothyroidism (19.1%) and fever (19.1%) were the most prevalent. These findings contribute
to our understanding of the safety profile associated with the treatment.

In this study, there were several notable instances of immunotherapy-related AEs. One participant developed
grade 3 skin rash with pruritus after completing four treatment cycles. Although this participant experienced relief
from the symptoms following intravenous administration of dexamethasone and oral prednisone and ebastine, im-
munotherapy was discontinued. Another participant encountered grade 3 diarrhea after six treatment cycles, which
was considered to be related to immunotherapy, and therefore immunotherapy was permanently discontinued.
Furthermore, two participants faced grade 3 myelosuppression, which led to a 20% reduction in chemotherapy
doses during the subsequent cycle. Among the noteworthy AEs, six participants developed pneumonia. Notably,
two of these participants had received radiotherapy within the preceding 6 months. While the exact cause of pneu-
monia remained unclear, immunotherapy was suspended but resumed after improvement with steroid hormone
and antibiotic treatment. Three participants who developed pneumonia were also diagnosed with COVID-19
during the study. Immunotherapy was temporarily halted, and it was subsequently resumed for two of these
participants upon recovery from COVID-19; however, the third participant opted to terminate immunotherapy
for delay caused by COVID-19 and for personal reasons. In addition, nine participants experienced fever, with
temperatures reaching up to 39.5◦C on the day of administration. However, no significant chills were observed,
and these participants recovered after physical cooling and rehydration. Importantly, no evidence of infection was
detected in their blood tests, suggesting that the fever might be related to an infusion reaction. Additionally, five
patients encountered grade 2 hypothyroidism, necessitating thyroid hormone replacement therapy. Furthermore,
three patients experienced hyperthyroidism, and three more patients developed vitiligo approximately 10 months
after commencing treatment. Notably, specific treatment for vitiligo was not administered. These findings shed
light on the spectrum of immunotherapy-related AEs encountered in the study, providing valuable insights into
their management and implications for treatment.

Discussion
Chemotherapy remains the primary treatment for advanced EC in China, with 5-FU or Pac + platinum (TP)
being the dominant regimen. From a pragmatic standpoint, the administration of a taxane can be accomplished
within a single day, while 5-FU necessitates continuous infusion over a 48-h period. Consequently, for the sake of
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patient convenience and the conservation of medical resources, many Chinese physicians tend to favor taxane-based
regimens over fluoropyrimidine regimens. Furthermore, variations in the reimbursement status of chemotherapeutic
agents among Asian countries may also influence the choice of first-line regimens. For instance, 5-FU, Pac and
cisplatin have been reimbursed in China for an extended period, whereas Pac may not receive reimbursement
in several Asian countries for ESCC treatment due to a lack of approval for this specific indication. However,
such a regimen shows low efficacy and severe AEs, resulting in limited application over the past decades [23,24].
With a high mutation burden, EC is supposed to benefit from immune checkpoint inhibitors (e.g., PD-1/PD-L1
inhibitors), and a series of randomized studies of immune checkpoint inhibitor treatment of EC marked a new era
of EC treatment [7,14,25,26]. However, the choice of chemotherapy backbone for trials involving immunotherapy
plus chemotherapy is likely to reflect local preferences. Given the absence of a consensus on the optimal first-line
chemotherapy for East Asian patients with advanced ESCC, the selection of first-line treatment might impact the
choices available for subsequent treatment lines. For example, if platinum-based fluoropyrimidine chemotherapy is
used as a first-line treatment, both taxanes and irinotecan can be considered as second-line chemotherapy options.
Conversely, opting for platinum-based chemotherapy combined with taxanes in the first-line setting limits the
choice of second-line chemotherapy to irinotecan [23]. Based on all the consideration above, phase III studies like
ESCORT-1st, ORIENT-15, JUPITER-06 and RATIONALE-306 chose the TP regimen as the backbone [10–13].

But how we can refine the treatment pattern in clinical practice is a question that needs to be answered. As we
reported before, first-line ab-TN treatment in advanced ESCC was commonly used in our center with promising
results [17]. Based on this, the update results of this study also revealed a high ORR (68.1%) and DCR (100%),
with the numbers of CR/PR/SD cases being seven (14.9%), 25 (53.2%) and 15 (31.9%), respectively. The median
follow-up was 16.7 months, while median PFS and median OS were 12.6 and 19.9 months, respectively. The
incidence of grade 3 or higher treatment-associated AEs was 8.5%, and the most common AEs were reduced
neutrophil count (48.9%), decreased white blood cell count (46.8%), anemia (31.9%), abnormal thyroid function
(25.5%), joint/muscle soreness (25.5%), skin rash (25.5%) and fever (19.1%). Notably, immunotherapy had to
be terminated for two patients due to grade 3 skin rash (one patient) and diarrhea (one patient).

Although the ORR (68.1%) demonstrated by the current study was comparable to that in the ESCORT-1st
study (72.1%), the incidence of grade 3 or higher AEs in this study was only 8.5%, indicating that the AEs
and PFS of the proposed regimen were significantly superior to those observed in previous phase III trials [10].
This improvement can be attributed to the enhanced PS (PS score of 0 in 55.3% of participants), secondary
prevention and supportive therapy for myelosuppression, a reduced percentage of participants with distant lymph
node metastases only (44.7%) and dose reduction for NDP. Additionally, the administration of 130 mg/m2 of
ab-Pac on days 1 and 8 in this study contributed to the reduced incidence of AEs, while the JUPITER-06 and
ESCORT-1st studies involved the administration of 175 mg/m2 of Pac on day 1 [10,12]. Notably, the weekly
administration of Pac was shown to be superior to the 3-weekly administration of Pac, with comparable efficacy
and a reduced incidence of AEs [27,28]. Notably, the proposed treatment regimen demonstrated a significantly
higher ORR, a lower incidence of AEs and enhanced patient tolerance compared with the KEYNOTE-590 trial [7].
Moreover, the CR rate in the proposed regimen group was higher than that observed with ab-TN alone, and no
cases of PD were identified in the proposed regimen group. Further subgroup analysis revealed that the primary
tumor site, surgery and radiotherapy had minimal influences on PFS.

However, retrospective studies, by their nature, rely on the available medical records and may not capture AEs
as comprehensively as prospective studies. In our study, we collected data on AEs based on medical records, and
there could be cases where events were not documented or were under-reported. This limitation is duly noted and
should be considered when interpreting the safety outcomes presented in this study.

Following disease progression in advanced ESCC patients who received first-line immunotherapy in combination
with chemotherapy, the routine approach involves transitioning to salvage chemotherapy featuring a different
regimen (irinotecan, S-1, capecitabine, 5-FU or anlotinib), despite the absence of robust evidence from prospective
clinical trials. However, the limited options for pretreated advanced ESCC patients might make the continuation
of the initial PD-1 inhibitor treatment along with an alternative anticancer agent a viable option, particularly
for those who initially responded positively to first-line therapy. In a retrospective study that encompassed 82
advanced ESCC patients treated with a PD-1 inhibitor as their first-line therapy, 61 patients pursued ongoing
immunotherapy, combining it with antiangiogenic drugs in their second-line treatment. This approach resulted in
an ORR of 22.9% and a DCR of 75.4% [14]. In contrast, using antiangiogenic drugs as monotherapy exhibited
limited efficacy in pretreated advanced ESCC patients, with ORRs hovering around 7%. Consequently, a portion
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of patients may derive benefits from continuing immunotherapy after initial progression [14]. In a previous study,
25 patients received serplulimab in conjunction with chemotherapy. Among these patients, those who continued
immunotherapy alongside chemotherapy showed a numerically lower ORR compared with patients who received
chemotherapy alone, with respective rates of 28.6 (2/7) and 38.9% (7/18) [14]. Numerous unresolved queries
persist within this domain. Despite the common practice of employing various cytotoxic agents after the failure
of the initial PD-1 blockade in combination with chemotherapy, the establishment of a standardized second-line
treatment approach remains elusive. Furthermore, the outcomes related to response and survival prove suboptimal
when utilizing a single-agent PD-1 inhibitor in second-line treatment for patients without prior immunotherapy
exposure [29]. The augmentation of chemotherapy alongside the conventional PD-1 blockade may offer enhanced
efficacy, prompting further exploration into the optimal choice of companion drug to accompany PD-1 inhibitors
in the second-line or subsequent treatment phases.

At present, the standard treatment for locally advanced EC is neoadjuvant concurrent chemoradiotherapy, which
was confirmed by the CROSS [30] and NEOCRTEC5010 [31] studies, but the prevalence of this combination in
China is less than 10% due to the fear of AEs caused by radiotherapy. Therefore, neoadjuvant chemotherapy is
more commonly used in clinical practice. However, neoadjuvant chemotherapy only achieves modest results. In
a study by Klevebro et al., neoadjuvant chemotherapy was employed for EC patients, and for those with ESCC,
the pCR rate following neoadjuvant chemotherapy was found to be 9%, with a major pathological response rate
of approximately 15% [32]. Additionally, in Fan et al.’s single-arm phase II study, the neoadjuvant chemotherapy
approach, involving nab-Pac combined with cisplatin, only resulted in a pCR rate of 13.3% for patients with locally
advanced ESCC [33].

With the success of immunotherapy in patients with advanced EC, more and more studies have investigated the
efficacy of immunotherapy in patients with locally advanced disease. Now, both neoadjuvant chemoradiotherapy
combined with immunotherapy and neoadjuvant chemotherapy combined with immunotherapy are being explored.
Preliminary study results have shown different pCR rates (24–56%) [34–44]. Furthermore, some phase III clinical
studies such as Keystone-002 [45] and phase II studies like NICE-2 [46] are being conducted to compare different
regimens head-to-head, to further investigate which regimen is superior.

The NIC-ESCC study, which involved 51 ESCC patients treated with a neoadjuvant regimen incorporating
camrelizumab alongside nab-Pac and carboplatin, reported a remarkable pCR rate of 39.2% [47]. Similarly, the
SIN-ICE study, administering sintilimab along with nab-Pac and NDP, achieved a pCR rate of 35.5% [48]. Recent
developments in immunological neoadjuvant therapy for EC have been quite promising [39,49]. An open-label,
single-arm, single-center phase II clinical trial introduced sintilimab in combination with chemotherapy, involving
nab-Pac and cisplatin, as neoadjuvant therapy for ESCC. A total of 30 patients were enrolled in this study, and
based on RECIST assessments, the ORR reached 67% (20/30), with a DCR of 97% (29/30). Ultimately, 23
of these patients underwent McKeown minimally invasive radical esophagectomy, and the pCR rate for primary
tumors stood at 21.7%, with a significant major pathological response rate of 52.2% for primary tumors [50]. In a
previous investigation, it was determined that the rate of severe AEs (grade 3–4) resulting from the combination of
neoadjuvant immunotherapy and chemotherapy for patients with locally advanced ESCC was 21.2% (14/66), and
there were no treatment-related fatalities [23]. The mentioned study indicated that neoadjuvant immunotherapy
combined with chemotherapy, followed by surgical resection, might represent a safe, practical and effective treatment
option for patients with locally advanced ESCC.

In another comprehensive study, a larger cohort of patients was included, and the follow-up period extended
to nearly 2 years [51]. The results showed a 1-year disease-free survival (DFS) rate of 91.1% for neoadjuvant
sintilimab combined with chemotherapy, with a 2-year DFS rate of 78.3%. Moreover, the 1-year OS rate stood at
an impressive 97.8%, and the 2-year OS rate registered at 88.0%. These follow-up outcomes collectively provide
initial evidence of a survival benefit and reinforce the potential of combining neoadjuvant PD-1 inhibitors with
chemotherapy. Notably, a multivariable Cox regression analysis highlighted the number of neoadjuvant treatment
cycles as an independent predictor of DFS. Patients who completed three or four cycles of neoadjuvant treatment
demonstrated a significant survival advantage compared with those who received only two cycles, as evidenced
by 2-year DFS rates of 88.1 versus 68.0% [51]. In contrast, a study by Sihag et al. reported a significantly
higher postoperative complication rate (22/25; ∼88%) within the neoadjuvant immunotherapy combined with
radiotherapy and chemotherapy group [52]. This variance in outcomes may be attributed to Sihag et al.’s utilization
of immunotherapy in conjunction with radiotherapy and chemotherapy.
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In patients with locally advanced ESCC, neoadjuvant triplet chemotherapy significantly improved OS and
PFS compared with neoadjuvant double chemotherapy. Zhang et al. assessed the efficacy and safety of a triple-
drug neoadjuvant chemotherapy regimen, which included nab-Pac, cisplatin and capecitabine, for locally advanced
ESCC [53]. Among 21 patients who received this regimen and later underwent surgery, eight (38.1%) achieved pCR.
However, a noteworthy 35.5% of patients experienced grade 3/4 chemotherapy-related AEs. Several factors impact
the efficacy of triplet chemotherapy, including disease stage, tumor burden and the patient’s physical condition and
tolerance of treatment [24]. A possible explanation for the apparent absence of OS improvement with triplet versus
doublet chemotherapy in advanced ESCC patients could be the relatively higher incidence of AEs compared with
earlier disease stages. Patients experiencing AEs are more likely to discontinue treatment, thus negatively affecting
survival outcomes. Generally, in EC, triplet chemotherapy regimens are reserved for select patients with an excellent
PS [24]. The JCOG-1109 trial, which assessed the superiority of neoadjuvant docetaxel, cisplatin and 5-FU (DCF)
therapy over cisplatin + 5-FU, demonstrated the significant OS advantage of neoadjuvant DCF over cisplatin +
5-FU for ESCC (hazard ratio: 0.868; 95% CI: 0.770–0.978; p = 0.02) [54]. However, more questions – such as
whether a three-drug regimen is enough and whether immunotherapy is necessary – will be raised and need to be
answered in the future.

In our study, 17 out of 47 patients had locally advanced unresectable EC. Of these 17 patients, five eventually
achieved cCR (29.4%), while three had surgery and were confirmed to have achieved pCR. Another patient was
converted successfully after chemotherapy and confirmed to be tumor regression grade 2 (TRG2), which defined
as more than single cells or rare small groups of cancer cells with evident tumor regression) patient has achieved
favorable results until now. Therefore, the combination of PBL with ab-Pac and NDP is also a potential treatment
option for neoadjuvant treatment and worth further exploration.

As far as we know, this is the first study to provide real-world evidence of a PD-1 inhibitor combined with
ab-Pac and NDP in first-line treatment of metastatic ESCC with a superior median PFS and median OS than
phase III studies that have been reported [7,10–13], even with a relatively small population. Nevertheless, it is
important to acknowledge several limitations of this study. Firstly, this study was retrospective, and it had a short
follow-up time and a small sample size. Secondly, the OS data may be compromised by delayed treatment due to
COVID-19, which has the potential to impact the power of the findings. Thirdly, as a single-arm study without
comparing the chemotherapy group alone, the conclusion of the article needs to be confirmed in a controlled trial
in the future. Finally, it is essential to recognize that the under-reporting or incomplete documentation of AEs
is a common challenge in retrospective studies. These limitations highlight the necessity for additional research
through prospective, controlled trials to confirm efficacy and safety of the PBL + ab-Pac and NDP regimen.

Conclusion
In conclusion, this study suggests that the combination of PBL with ab-Pac and NDP represents a promising
strategy for the first-line treatment of ESCC, accompanied with satisfactory efficacy and more favorable safety and
tolerability profile. However, to solidify this conclusion, additional randomized controlled prospective studies are
warranted.
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Summary points

• Chemoimmunotherapy with pembrolizumab (a PD-1 inhibitor) and albumin-bound paclitaxel demonstrates
significant efficacy and tolerable safety in the treatment of advanced esophageal squamous cell carcinoma (ESCC).

• In this retrospective study, a total of 47 ESCC patients were included, and the median age of the participants was
64 years.

• High response rates were observed, with 68.1% of patients achieving objective responses and a disease control
rate of 100%.

• The treatment regimen had a range of two to eight cycles, with a median treatment duration of six cycles.
• Seven patients (14.9%) achieved complete responses, and the majority exhibited partial responses (53.2%).
• The most common adverse events were myelosuppression, abnormal thyroid function, skin rash and fever, with

most being grade 1 or 2.
• No treatment-related deaths were reported, and only 8.5% of patients experienced grade 3 adverse events.
• Median progression-free survival was 12.6 months, and median overall survival was 19.9 months, with a median

follow-up of 16.7 months.
• This study suggests that the proposed chemoimmunotherapy regimen may provide a promising strategy for

first-line ESCC treatment.
• Randomized controlled prospective studies are needed to confirm these findings and establish the regimen’s

place in ESCC therapy.
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