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Abstract: Chemoimmunotherapy has become the standard of care as the first-line treatment of
advanced or recurrent non-small-cell lung cancer (NSCLC). The bevacizumab-containing chemoim-
munotherapy regimen is theoretically more effective than a non-bevacizumab-containing regimen via
two mechanisms: a superior outcome of bevacizumab-containing chemothrerapy than the standard
platinum doublet regimen, and the synergistic effect of bevacizumab with an immune checkpoint
inhibitor (ICI). Bevacizumab effectively normalizes vascularization, especially when the vascular
bed is damaged by previous treatment. Bevacizumab promotes immunomodulation when used
with ICI. We describe a patient with nonsquamous NSCLC who returned 2.5 years after definitive
chemoradiotherapy for postoperative locoregional recurrence in the right supraclavicular lymph node.
Considering the destroyed vascular bed due to prior chemoradiotherapy, attaining vascular normal-
ization was critical for effective drug delivery. The patient was treated with a bevacizumab-containing
chemoimmunotherapy regimen, which resulted in a complete metabolic response. The patient re-
sponded well for 23 months and is receiving ongoing treatment. Thus, bevacizumab-containing
chemoimmunotherapy could be advantageous in some recurrent cases after chemoradiotherapy.

Keywords: bevacizumab; chemoimmunotherapy; chemoradiotherapy; non-small-cell lung cancer;
recurrence

1. Introduction

Chemoimmunotherapy combining cytotoxic chemotherapy and immune checkpoint
inhibitors (ICIs) has been established as the standard of care as the first-line treatment
of advanced or recurrent non-small-cell lung cancer (NSCLC). It addresses the high pro-
gressive disease (PD) rate of ICI monotherapy [1–4]. The addition of bevacizumab to
standard chemotherapy with carboplatin and paclitaxel (bevacizumab plus CP; BCP) was
more effective compared to CP monotherapy in terms of increasing overall survival (OS),
median progression-free survival (PFS), and response rate in patients with nonsquamous
NSCLC [5]. The addition of atezolizumab to BCP (ABCP) as the first-line treatment signifi-
cantly improved PFS and OS [3]. However, it is unclear whether the ABCP regimen applies
to heavily treated cases, especially recurrent cases after definitive chemoradiotherapy.

While the efficacy of ICI monotherapy on recurrent cases after chemoradiotherapy has
been already reported, there is no publication regarding the efficacy of chemoimmunother-
apy under the same condition.

This study reports a patient with nonsquamous NSCLC, who returned 2.5 years after
concurrent chemoradiotherapy (CCRT) for a postoperative locoregional recurrence in the
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right supraclavicular lymph node, treated with the ABCP regimen, which resulted in a
complete metabolic response (CMR).

2. Case Report

A 69-year-old male patient presented with adenocarcinoma without an oncogenic
driver mutation or fusion, including EGFR, ALK, ROS1, and BRAF. The adenocarcinoma
was associated with programmed death-ligand 1 (PD-L1) expression of 90–100%. The
patient had undergone right upper lobectomy (pT2bN2M0, stage IIIA). This had been
followed by adjuvant chemotherapy with a combination of cisplatin, pemetrexed, and
bevacizumab for four cycles. Locoregional recurrence was documented in the right supr-
aclavicular lymph node three years after surgery, and had been treated with definitive
CCRT (60 Gy in 30 fractions with two cycles of carboplatin plus tegafur/gimeracil/oteracil
potassim [S-1]), resulting in a complete response.

However, 2.5 years after definitive CCRT, 18F-fluorodeoxyglucose (FDG) positron
emission tomography (PET)/computed tomography (CT) revealed the same right supra-
clavicular lymph node swelling with a maximum standardized uptake value (SUVmax) of
FDG scoring 3.3 (Figure 1A). He was then referred to our department for further treatment.
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Figure 1. 18F-fluorodeoxyglucose (FDG) positron emission tomography/computed tomography (CT) obtained 2.5 years
after definitive chemoradiotherapy (A) demonstrated a right supraclavicular lymph node swelling with a maximum
standardized uptake value of FDG scoring 3.3. Contrast-enhanced CT (B) showed a right supraclavicular lymph node
swelling of 7.4 mm in shorter diameter.

Upon reevaluating the patient’s status, the right supraclavicular lymph node mea-
sured 7.4 mm in the short diameter on contrast-enhanced CT (Figure 1B) without any
distant metastasis. The multidisciplinary lung cancer tumor board concluded that this
was the second locoregional recurrence after definitive CCRT for the first postoperative
recurrence, for which any curative treatment was not an option. He received four cycles of
an induction ABCP regimen, resulting in partial response (PR) after two cycles (Figure 2A).
This caused a metabolic PR with the SUVmax of FDG decreasing to 1.5 after four cycles
(Figure 2B). Continuation maintenance therapy (CMT) with a combination of atezolizumab
and bevacizumab was administered, and PET/CT after 11 cycles of CMT demonstrated
CMR without FDG accumulation (Figure 2C). The patient responded well to the treatment
for 23 months after initiating the ABPC regimen and is receiving 25 cycles of CMT. The
patient experienced no severe adverse events during the observational period.
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Figure 2. Contrast-enhanced CT after two cycles of induction therapy (A) with atezolizumab, bevacizumab, carboplatin,
and paclitaxel (ABCP) demonstrated partial response (PR), and 18F-fluorodeoxyglucose (FDG) positron emission tomog-
raphy/CT after four cycles of induction therapy (B) showed metabolically PR with a maximum standardized uptake
value of FDG decreasing to 1.5. FDG/PET after 11 cycles of continuation maintenance therapy (C) with atezolizumab and
bevacizumab exhibited complete metabolic response without any FDG accumulation.

3. Discussion

ICIs have changed the treatment strategy for NSCLC, and pembrolizumab monother-
apy has become the standard first-line treatment for advanced or recurrent NSCLC with
PD-L1 expression ≥50% [6]. Therefore, pembrolizumab monotherapy, which is applicable
to previously treated cases, could have been one treatment option in the current case with
high PD-L1 expression. However, a high PD rate (>20% regardless of race) was detected
in this population, which poses an urgent problem. High rates of PD reaching 28.7%
among French patients [7] and 24.2% among Japanese patients [8] have led to early PD in
the population. The early PD rate was reported to be similar to that of populations with
ultrahigh PD-L1 expression of 90 to 100% [9]. This finding contradicts another report [10].
Chemoimmunotherapy theoretically addresses the high PD rate of ICI monotherapy by
converting immune-desert or immune-excluded tumors into immune-inflamed status [11].
Thus, chemoimmunotherapy was considered in the current case, though the patient had
received adjuvant chemotherapy as well as CCRT after the first locoregional recurrence.
Among several chemoimmunotherapy regimens, the ABPC regimen was finally adopted
considering the benefit of bevacizumab addition in the current case, which is discussed
below.

Meanwhile, bevacizumab is more effective when combined with platinum-based
chemotherapy through antiangiogenesis and vascular normalization [12]. Although the
E1505 trial showed that the addition of bevacizumab to adjuvant chemotherapy did not im-
prove OS after curative resection [13], the current patient received bevacizumab containing
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adjuvant chemotherapy before the final result of the E1505 trial. Vascular normaliza-
tion is vital for improving intratumoral blood flow, drug delivery, and responsiveness
to chemotherapy. Furthermore, bevacizumab also improves treatment efficacy by pro-
moting the immune-modulating effects of dendritic cell maturation and T cell response
activation, which are the key elements in the priming phase. They also accelerate the
effector phase through trafficking and infiltration of T cells into the tumor, and reducing
myeloid-derived suppressor cells (MDSCs) and regulatory T cells (Tregs) [11,14,15]. Since
MDSCs and Tregs play an essential role in immune tolerance, bevacizumab enhances the
effect of atezolizumab in the immune-inflamed status by restoring cancer immunity.

The superiority of the ABCP regimen over the BCP regimen has been confirmed in
a phase III trial [3], even in situations wherein the reference arm of BCP was considered
more effective than the conventional platinum doublet chemotherapy [5].

Regarding the recurrent cases after definitive chemoradiotherapy, a retrospective study
of anti-PD-1 therapy demonstrated that the objective response ratio and median PFS of ICI
monotherapy were 45.0% and 8.4 months, respectively [16]. This study shows the limited
efficacy of ICI monotherapy in recurrent cases after chemoradiotherapy. The high PD
rate of ICI monotherapy for previously treated NSCLC could be one major reason [17–19].
This could also be theoretically explained by the damaged vascular bed of the tumor after
radiotherapy, which leads to the immune-excluded status with impaired ICI delivery and
CD8 positive T cells in the target tumor [11]. Thus, deploying bevacizumab in combination
with ICI in recurrent cases after CCRT could be advantageous.

Since there are no head-to-head trials comparing chemoimmunotherapy regimens as
the first-line treatment, there are no data comparing each chemoimmunotherapy regimen.

In the current heavily treated case, an ABCP regimen consisting of bevacizumab was
adopted, considering the devastated vascular bed due to prior chemoradiotherapy, though
it remains a matter of speculation. However, CMR was documented after 11 cycles of
atezolizumab plus bevacizumab–CMT, which suggests that the aforementioned vascular
normalization and immunomodulation by bevacizumab might have caused the synergistic
effect.

4. Conclusions

The ABCP regimen is usually applied as the first-line treatment. However, it was
helpful in previous cases with specific situations, consistent with the theoretical basis
delivered in detail in the Discussion. The PFS in the current case has reached 23 months
with an ongoing regimen, which surpassed the 8.4 months of median PFS of the ICI
monotherapy for the recurrent cases after definitive chemoradiotherapy [16]. The current
case suggested the utility of the ABCP regimen among suitable patients who experienced
recurrence after CCRT. The application of chemoimmunotherapy can become more flexible
based on the underlying mechanisms.

Author Contributions: Conceptualization, T.T. and N.K.; methodology, T.T.; validation, N.K., Y.K.,
R.T., N.T., I.S., M.T., T.N., K.T., D.K., and T.T.; formal analysis, N.K., Y.K., and M.T.; investigation,
N.K and R.T.; resources, N.T. and I.S.; data curation, T.N., K.T., D.K., and T.T.; writing—original
draft preparation, N.K.; writing—review and editing, T.T.; visualization, D.K. and T.T.; supervision,
T.T.; project administration, N.K. All authors have read and agreed to the published version of the
manuscript.

Funding: This research received no external funding.

Informed Consent Statement: Written informed consent has been obtained from the patient to
publish this paper.

Data Availability Statement: The data supporting the conclusion are included in the article.

Conflicts of Interest: The authors declare no conflict of interest.



Medicina 2021, 57, 547 5 of 5

References
1. Gandhi, L.; Rodríguez-Abreu, D.; Gadgeel, S.; Esteban, E.; Felip, E.; De Angelis, F.; Domine, M.; Clingan, P.; Hochmair, M.J.;

Powell, S.F.; et al. Pembrolizumab plus chemotherapy in metastatic non-small-cell lung cancer. N. Engl. J. Med. 2018, 378,
2078–2092. [PubMed]
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