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The surge of HBsAb level in a
HBsAg-negative ES-SCLC patient
after anlotinib plus atezolizumab
treatment: A case report

Gangjun Chen, Tian Tian and Xingdong Cai*

Department of Respiratory, The First Affiliated Hospital of Jinan University, Guangzhou, China

Small-cell lung cancer (SCLQC) is a poorly differentiated neuroendocrine tumor
with endocrine function. For decades, chemotherapy and immune checkpoint
inhibitors (ICls) have been the first-line treatment options. Because of its ability to
normalize tumor vessels, anlotinib is recommended as a novel therapy as a third-
line treatment. A combination of anti-angiogenic drugs and ICls can effectively
and safely benefit advanced cancer patients. However, immune-related side
effects caused by ICls are common. Hepatitis B virus (HBV) reactivation and
hepatitis are common during immunotherapy in patients with chronic HBV
infection. A 62-year-old man with ES-SCLC who had brain metastasis was
described in this case. It is unusual for a HBsAg-negative patient to develop an
increase in HBsAb after receiving atezolizumab immunotherapy. Although some
researchers have reported the functional cure of HBV by PD-L1 antibody, this is
the first case that showed a sustained increased in HBsAb level after anti-PD-L1
therapy. It is related with CD4+ and CD8+ T cells activation and HBV infection
microenvironment. Importantly, this could provide a solution to insufficient
protective antibody production after vaccination as well as a therapeutic
opportunity for HBV patients with cancers.
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1 Introduction

Extensive-stage small cell lung cancer (ES-SCLC) is a highly malignant and aggressive
lung cancer subtype with a poor prognosis. It accounts for approximately 15% of lung
cancer cases (1, 2). Relapse is very common during treatment after traditional systemic
chemotherapy and radiotherapy (3). Immune checkpoint inhibitors (ICIs) and anti-
angiogenic agents are novel strategies for ES-SCLC (4). Programmed death-ligand 1(PD-
L1) and programmed death 1(PD-1) are commonly observed in human cancers. Attention
is focused on the research of the efficacy and safety of anti-angiogenic drugs combined with
PD-1/PD-L1 inhibitors (5, 6).

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2023.1103512/full
https://www.frontiersin.org/articles/10.3389/fonc.2023.1103512/full
https://www.frontiersin.org/articles/10.3389/fonc.2023.1103512/full
https://www.frontiersin.org/articles/10.3389/fonc.2023.1103512/full
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2023.1103512&domain=pdf&date_stamp=2023-04-18
mailto:cxd19790920@sina.com
https://doi.org/10.3389/fonc.2023.1103512
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2023.1103512
https://www.frontiersin.org/journals/oncology

Chen et al.

Anti-angiogenic drugs can stimulate antigen presentation and
activate cytotoxic CD+8 T cells, lymphocyte infiltration and
migration, hence lowering immunosuppression (7). Moreover, by
alleviating immunosuppression, PD-1/PD-L1 antibodies can also
increase the anti-cancer effects of anti-angiogenic agents (4).
Anlotinib is a small-molecule receptor tyrosine kinase (RTK) that
inhibits tumor neovascularization and cell migration (8). Moreover,
many clinical trials and case reports provided sufficient proofs for
combination of anti-angiogenesis medications and ICIs in ES-SCLC
patients (9, 10). A real-world retrospective study in China had
found a significantly longer PFS in patients with relapsed SCLC who
received anlotinib plus PD-1 inhibitor than those who received PD-
1 inhibitor alone (n=14,5.0 vs.3.0 months; p=0.005) (11).

Unfortunately, even though ICIs increase the natural killing
response against tumor cells, immune-related adverse events (irAEs)
can lead to the suspension of ICIs and even death in patients (12). The
spectrum of irAEs caused by anti-PD-1 and PD-L1 is extensive,
including pneumonia (35%), hepatitis (22%), enteritis (17%), nervous
system toxicity (15%), and myocarditis (8%) (13). Hepatitis caused by
immunotherapy is usually occurred in chronic hepatitis B virus (HBV)
infected patients. HBV reactivation also happens in HBsAg-positive
patients undergoing anti-PD-1/PD-L1 therapy (14). But the
continuous increase of protective HBsAb in HBsAg-negative cancer
patients has never been found.

Here we reported a HBsAg-negative patient with ES-SCLC
whose HBsAD increased persistently during the combination of
anlotinib with atezolizumab treatment. This combination therapy
has brought satisfactory survival outcome. We try to explain the
reason for this odd phenomenon and hope to find functional cure
strategy for HBV patients.

2 Case presentation

In May of 2021, a 62-year-old male was admitted for having
cough and expectoration for three months. The patient had been

10.3389/fonc.2023.1103512

evaluated of a right lung lobe mass and obstructive pneumonia at
another hospital. He has a forty-year history of smoking and
chronic bronchitis. He denied any contagious disease history and
was not vaccinated recently, but his wife and children were HBsAg
positive. Chest computed tomography (CT) indicated a 5.0x4.5x4.0
cm uneven-density shadow in the right lower lobe, and the basal
bronchi of the right upper and lower lobes were occluded (Figure 1).
The nodular shadow that was evaluated pathologically by
transbronchial biopsy and immunohistochemical analysis: Syn
(+), CgA(-), CD56(+), and Ki-67(90%+). Enhanced CT scanning
revealed many enlarged lymph nodes in the mediastinum and right
hilus pulmonis. No metastasis was detected in the adrenal gland,
bone scan, or cerebral magnetic resonance imaging (MRI).

The patient was diagnosed with LS-SCLC based on the aforesaid
examination results and had received 150mg etoposide(day1-day3),
500mg carboplatin(dayl), and 1200mg atezolizumab per day as
first-line therapy since July 4th, 2021.

After 4 cycles of EC chemotherapy and atezolizumab
immunotherapy, the size of the patient’s right lower lobe shadow
was visibly reduced to roughly 2.0x1.3cm, the patient reached stable
disease (SD). The test showed the HBsAb level was 447.26mIU/ml
but the HBsAg was negative on August 18th, 2021.After the fifth
dose of 1200 mg atezolizumab cure, he got chest radiation (60Gy/
30f). It was halted due to cough and radiation-related pneumonitis.
After approximately one week of Methylprednisolone treatment,
the symptoms were released. On January 7th, 2022, the routine
cranial MRI revealed metastases in the left frontal lobe and right
cerebellar hemisphere, with nodes measuring 1.1x0.8cm and
0.5x0.5cm, respectively. In the meantime, larger right pulmonary
nodule (sized 2.1x1.9cm) and patchy high-density plot region are
dispersed throughout the right lung lobe (Figure 1). The situation of
progressive disease (PD) was evaluated based on the examination.
The patient was re-assigned to receive two gamma knife treatments.
On April Ist, 2022, a cranial MRI revealed scant indications of
persistent metastases in earlier lobes (Figure 2). On the following
days, the patient was referred for 1200mg atezolizumab and

Initial EP chemotherapy ~ Lung radiation stereotactic radiotherapy, anlotinib combined with
Diagnosis plus atezolizumab  for 25 cycles anlotinib:8mg,day1-14,qg3w  atezolizumab for 5 cycles
> 2 months > > 2 months > > 2 months > 4 months
' I I | }
2021.05.24 2021.07.21 2021.11.01 2022.02.22 2022.06.08 2022.09.29

FIGURE 1
Chest CT images of primary lung noules at different time points.
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monthly combination therapy of atezolizumab (1200mg d1/q4w)
and anlotinib (8mg d1-d14/q3w). Surprisingly, the HBsAb level
raised to over 10000mIU/ml but the HBsAg was still negative on
April 28th, and the reexamination showed the HBsAb level still
maintained over 10000mIU/ml without HBsAg detected on
September 28th,2022. Timeline of the treatment was shown
in Table 1.

3 Discussion

SCLC is a type of neuroendocrine cancer that is distinguished
by its rapid progression, ease of recurrence, and high invasiveness
(15). One of the major factors influencing the survival and life
quality of SCLC patients is the rate of brain metastases, which can
reach 60% to 80% in patients with a survival of more than 2 years
(16). Recent research showed the addition of anti-angiogenic to
anti-PD-1 therapy could improve the outcomes in ES-SCLC. But
the basis support of anlotinib combined with PD-1/PD-L1
inhibitors in ES-SCLC has not been explored sufficiently.

The effect of combination therapy may be related to complex
tumor angiogenesis and variable tumor immune
microenvironment. Vascular endothelial growth factors (VEGFs)
family participate in growth and permeation of blood vessels, which
can promote tumor angiogenesis (17, 18). Anlotinib is the only
antiangiogenic drug currently approved for SCLC patients in the
third line treatment. Anlotinib inhibits numerous targets such as
VEGFR2-3, fibroblast growth factor receptorl-4(FGFR1-4), and
platelet derived growth factor receptor (PDGFR) (8). Anlotinib
resulted in impaired tumor angiogenesis and normalization of
remaining blood vessels. In addition, the use of anti-PD-1
antibody extended the period of vascular normalization. Further
research revealed that anti-CD4+T cells reduced survival time (19).
This finding suggests that PD-1 inhibitor may reverse the early
exhausted CD4+ T cells. It has been reported that CD4+ T cells
mediate vessel normalization and infiltration of immune cells in a

10.3389/fonc.2023.1103512

IFNy-dependent pattern (20). And IFNy-mediated induction of
PD-L1 was viewed as a prominent signaling (21). Anti-PD-L1
antibodies contributed to tumor apoptosis and improved
sensitivity to chemotherapies (22). Besides, anlotinib can
downregulate expression of PD-L1 on vascular endothelial cells to
inhibit tumor growth (23). Therefore, the combination therapy
enhanced the activation and infiltration of CD4+ T cells, moreover,
provided normal vessel for transporting PD-1/PD-L1 antibodies.

Meanwhile, ICIs also can induce irAEs referring to multiple
organs, limiting their application in various cancers (24). These
irAEs are not organ specific and commonly involve in skin, liver,
gastrointestinal tract, lungs, skeletal muscle, endocrine system (25).
Among HBV-related hepatitis patients, HBV reaction is a serious
complication. HBV clearance depend on specific T cell response like
secreting CD8+ and CD4+ T cells (26). But the co-expression
molecules on T cells including PD-L1 can impair the T cell
response and result in T cells exhaustion. PD-L1 antibody may
reverse exhausted T cells and reboot HBV specific T cells immune
response (27). Based on that, there were clinical trials regarding on
the potentials of PD-L1 antibody functionally cured HBV infection.
At the 2023 annual meeting of the Asian Pacific Association for the
Study of the Liver, the functional cure of chronic hepatitis B was
firstly announced. After 24 weeks oral presentation of ASC22
(Envafolimab), a subcutaneous PD-L1 antibody, three subjects
achieved functional cure until the end of follow-up.

In this case, we firstly reported a HBsAg-negative patient with
sustained increase of HBsAb after medication of PD-L1. However,
even after vaccination, most people’s protective HBsAD levels are
insufficient. It could be linked to delayed immune response, latent
infection, and immune tolerance. In addition to T cell immunity,
innate immune cells involving monocytes and natural killer cells
also play roles in immune response during HBV infection (28, 29).
HBV-induced PD-L1 on monocytes interacts with PD-1 ligands on
NK cells to educate the differentiation of IL-10+ regulatory NK cells.
Moreover, NK-reg cells can inhibit the CD4+ and CD8+ T cells
activation, resulting in exhausted immune response within the liver

FIGURE 2

Brain MRI images of involved matastasis images. (A) Base line; (B) After chemotherapy for 5 cycles and lung radiation for 25 cycles; (C) 1 month after

newly BMs; (D) 1 month after brain radiation and anlotinib treatment
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TABLE 1 Timeline of the treatment.

10.3389/fonc.2023.1103512

Time Medical examination Evaluation of disease Therapeutic schedule
2021.05.22 Chest contrast-enhanced CT, brain contrast-enhanced Small-cell lung cancer of the Lung lesions biopsy
MRI, whole-body bone scan, bronchoscopy right lung at ES stage
2021.06.04- Chest and brain CT Partial response Etoposide: 200 mg on day 1 to 3, carboplatin:500mg on
2021.08.19 day 1, atezolizumab 1200mg on day 1.
2021.09.18 Chest and brain CT Stable disease atezolizumab 1200mg
2021.11.01- - Stable disease Lung radiation
2022.01.06
2022.01.06 Brain MRI Progressive disease
2022.02.22- Brain MRI Progressive disease stereotactic radiotherapy
2022.02.25
2022.03.02 - Stable disease anlotinib:8mg,day1-14,q3w
2022.04.02 Brain MRI Partial response atezolizumab 1200mg
2022.05.09- Chest CT Partial response atezolizumab 1200mg q4w, anlotinib:8mg,day1-14,q3w
2022.09.29

microenvironment (30). The patient we reported may have had low
dose HBV infection while contacting his family. This could be one
of the reasons he produced protective HBsAb. After anti-PD-L1
treatment, CD4+and CD8+T cells were reactivated, reversing
exhausted immune cells, and causing constant increase of HBsAD.
This phenomenon suggests a potential method for increasing
HBsAb level and a possible solution for reducing chronic HBV
infection. But the further mechanism is needed to be explored
especially in HBV immune response.

4 Conclusion

Based on the above analysis of inner mechanism, the
combination of anlotinib and atezolizumab for ES-SCLC is
available. We described an ES-SCLC with BMs patients who
obtained favourable prognosis. After receiving PD-L1 antibody
treatment, the HBsAg-negative patient’s HBsAb level increased
persistently. The unusual occurrence of this patient encouraged us
to find out theoretical support. The effects on tumor vessel structure
and cancer immune microenvironment should not be overlooked.
PD-L1 antibodies have potential to functionally cure HBV infection
and induce protective HBsAb. We hope that more research will be
conducted for chronic HBV infection patients with cancers.
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