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Summary
Background Treatment options for patients with recurrent/metastatic nasopharyngeal carcinoma (RM-NPC) are not
clear after progression on previous treatment with PD-(L)1 inhibitor; critical gaps in evidence remain for such cases.
Immunotherapy combined with antiangiogenic therapy has been reported to have synergistic antitumor activity.
Therefore, we evaluated the efficacy and safety of camrelizumab plus famitinib in patients with RM-NPC who failed
treatment with PD-1 inhibitor-containing regimens.

Methods This multicenter, adaptive Simon minimax two-stage, phase II study enrolled patients with RM-NPC
refractory to at least one line of systemic platinum-containing chemotherapy and anti-PD-(L)1 immunotherapy.
The patient received camrelizumab 200 mg every 3 weeks and famitinib 20 mg once per day. The primary
endpoint was objective response rate (ORR), and the study could be stopped early as criterion for efficacy was met
(>5 responses). Key secondary endpoints included time to response (TTR), disease control rate (DCR),
progression-free survival (PFS), duration of response (DoR), overall survival (OS), and safety. This trial was
registered with ClinicalTrials.gov, NCT04346381.

Findings Between October 12, 2020, and December 6, 2021, a total of 18 patients were enrolled since six responses
were observed. The ORR was 33.3% (90% CI, 15.6–55.4) and the DCR was 77.8% (90% CI, 56.1–92.0). The median
TTR was 2.1 months, the median DoR was 4.2 months (90% CI, 3.0–not reach), and the median PFS was 7.2 months
(90% CI, 4.4–13.3), with a median follow-up duration of 16.7 months. Treatment-related adverse events (TRAEs) of
grade ≥3 were reported in eight (44.4%) patients, with the most common being decreased platelet count and/or
neutropenia (n = 4, 22.2%). Treatment-related serious AEs occurred in six (33.3%) patients, and no deaths
occurred due to TRAEs. Four patients developed grade ≥3 nasopharyngeal necrosis; two of them developed grade
3–4 major epistaxis, and they were cured by nasal packing and vascular embolization.

Interpretation Camrelizumab plus famitinib exhibited encouraging efficacy and tolerable safety profiles in patients
with RM-NPC who failed frontline immunotherapy. Further studies are needed to confirm and expand these
findings.
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Research in context

Evidence before this study
We searched for articles in PubMed up to February 1, 2023,
using the terms PD-1, immune checkpoint inhibitor (ICI),
retreatment, rechallenge, nasopharyngeal carcinoma (NPC), in
title or abstract, and we did not find any relevant reports.
Therefore, we decided to report this article and give some
evidence for antitumor activity and safety of PD-1 inhibitor
retreatment in recurrent or metastatic NPC.

Added value of this study
This is the first prospective study to evaluate the efficacy and
safety of ICI retreatment in NPC. In this phase 2 study,

camrelizumab in combination with famitinib exhibited
promising antitumor activity in advanced NPC after platinum-
based chemotherapy and immunotherapy, with an ORR of
33.3%, DCR of 77.8%, median PFS of 7.2 months.

Implications of all the available evidence
This study regimen may serve as a treatment option for the
growing ICI-treated population with unmet medical needs.
These data will be used when planning additional clinical trials
with large sample size across the diverse ICI-treated set.
Introduction
Nasopharyngeal carcinoma (NPC) has the highest
prevalence in Southeast Asian countries and China,
with age-standardized rates ranging from 2.1 to 9.9 per
100,000.1,2 The incidence of local recurrence or distant
metastases in the NPC endemic range is approximately
20%.3,4

Gemcitabine plus cisplatin and PD-1 inhibitor (cam-
relizumab or toripalimab) have been the standard first-
line treatment for patients with metastatic or recurrent
NPC for which local treatment is unsuitable, with an
updated median progression-free survival (PFS) of 21.7
months.5,6 Under such conditions, the number of patients
who receive PD-1 inhibitors as the first-line or early line
therapy is dramatically increasing. Considering its long-
term efficacy and low toxicity, PD-1 inhibitor retreat-
ment could be an attractive option. Nonetheless, the
efficacy and safety of immune checkpoint inhibitor (ICI)
retreatment in patients with NPC remain unclear. Several
studies on ICI resumption have been published for other
solid cancers. However, the efficacy of ICI monotherapy
retreatment has been shown to be poor compared with
that of the initial treatment.

Angiogenesis is a validated target in the treatment of
advanced NPC.7–9 Moreover, several preclinical studies
have indicated that antiangiogenic therapy improves the
efficacy of immunotherapy10; this treatment has been
validated in several clinical trials and further approved
by the FDA for certain advanced solid tumors, such as
endometrial carcinoma,11 hepatocellular carcinoma,12

and renal carcinoma.13–15 Therefore, we hypothesized
that the adding of antiangiogenic agents might improve
the efficacy of ICI retreatment.
Camrelizumab is a fully humanized, high-affinity
monoclonal antibody that binds PD-1. Famitinib is a
tyrosine kinase inhibitor (TKI) targeting vascular endo-
thelial growth factor receptor (VEGFR)−2 and −3,
platelet-derived growth factor receptor β, stem-cell factor
receptor, FMS-like tyrosine kinase-3 receptor, proto-
oncogene tyrosine-protein kinase receptor, and the
TAM family of kinases.16–18

This multicenter, basket phase 2 study addresses
important gaps in the administration of ICI retreatment
for NPC. We report the antitumor activity and safety of
camrelizumab plus famitinib in patients with recurrent/
metastatic (RM) NPC who failed at least one line of anti-
PD-1-based therapy.
Methods
Ethics statement
Ethics committees of all participating study centers
reviewed the study protocol and approved the study.
This study was registered with Clinicaltrials.gov
(NCT04346381) and conducted according to the decla-
ration of Helsinki. All patients provided written
informed consent before enrolment.

Study design and participants
The present study was an open-label, multicenter, bas-
ket phase 2 study of camrelizumab and famitinib as a
combination therapy in patients with advanced solid
cancers (see Protocol). Here, we report data from a
cohort of patients with NPC (cohort 9).

The study enrolled patients who were histologically
or cytologically confirmed to have moderately
www.thelancet.com Vol 61 July, 2023
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differentiated or undifferentiated non-keratinized met-
astatic NPC or recurrent NPC unfit for radiotherapy and
surgery and those who underwent radiological
progression after at least one line of systemic platinum-
containing chemotherapy and anti-PD-(L)1 immuno-
therapy (combined or sequential). Disease progression
within 6 months after induction or adjuvant chemo-
radiotherapy was considered first-line treatment. Other
eligibility criteria included age of 18–75 years; an
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status of 0 or 1; at least one measurable lesion
assessed using the Response Evaluation Criteria in Solid
Tumors (RECIST) v1.1; ability to swallow tablets; a life
expectancy of at least 12 weeks; and adequate hemato-
logical, hepatic, and renal function. Exclusion criteria
included prior therapy with any agent targeting
VEGF(R), uncontrolled hypertension, hemorrhages of
any grade ≥2 within 4 weeks before screening, high
possibility of major vascular invasions that may cause
fatal bleeding during treatment, ulceration of the skin or
pharyngeal mucosa with tumor involvement, arteriove-
nous thrombosis occurring within 6 months before
screening, significant bleeding symptoms or clear
bleeding tendency within 3 months prior to enrollment,
history of immune-related myocarditis, immune-related
pneumonia of grade ≥2 or other immune-related
adverse events (except for hypothyroidism) of grade
≥3, active central nervous system metastases, or other
malignant tumors within 5 years (except for cured skin
basal cell carcinoma or cervical carcinoma in situ). The
full eligibility criteria are listed in protocol.

Study treatment
Famitinib 20 mg was administered orally once daily and
camrelizumab 200 mg was administered intravenously
on day 1 once every 3-week treatment cycle,16–19 until
confirmed disease progression (except quick radiolog-
ical progression and clinical progression), death, unac-
ceptable toxicities, patient decision or withdrawal of
consent, withdrawal by the investigator, or loss to follow-
up, whichever occurred first (see Protocol 1.2.4 for
posology). Off-protocol anticancer drugs were not
allowed before the occurrence of protocol-defined dis-
ease progression. Treatment beyond confirmed disease
progression was allowed only if the patients were in a
clinically stable condition according to the investigator’s
discretion. The total camrelizumab exposure did not
exceed 2 years.

Dose modifications of camrelizumab were not
permitted, and camrelizumab was discontinued if
adverse events did not resolve to grade 0–1 within 12
weeks of the last infusion or if the patient had severe or
life-threatening toxic effects. Dose interruptions and
reductions (up to two reductions) of famitinib were
permitted for toxicities that were not relieved by sup-
portive care, with a first dose reduction to 15 mg once
daily and a second reduction to 15 mg for 14 days and
www.thelancet.com Vol 61 July, 2023
7 days off. In case of hypertensive crisis, cerebral
hemorrhage, hemorrhage of grade ≥3, arterial throm-
bosis, grade 4 venous thrombosis, gastrointestinal
perforation, or high-risk major bleeding (such as naso-
pharyngeal necrosis invading the internal carotid artery
[ICA]), as assessed by the investigator, famitinib
administration was discontinued. Dose re-escalation
was not allowed upon resolution of toxicity. Details of
dose modifications and supportive measures are pro-
vided in the protocol.

Assessments
Responses were assessed by independent radiologists
according to RECIST v1.1 using CT, MRI, or bone scan
at baseline, every 3 cycles in the first 15 cycles, and every
4 cycles thereafter. Complete responses (CRs) or partial
responses (PRs) were confirmed with a repeat scan at
least 4 weeks after the initial response. After treatment
discontinuation, the patients were followed up for sur-
vival status every 2 months.

Safety evaluation was performed in every cycle; this
included physical examination (especially reactive
capillary hyperplasia and hypertension), adverse events
(AEs) reported by the subjects and investigators, blood
routine, urine routine, serum biochemistry routine
(including electrolytes, liver, and kidney function), and
electrocardiograms. Thyroid function tests, cardiac
enzyme tests, and coagulation tests were performed
every 3 cycles.

AEs were recorded up to 30 days after treatment
discontinuation, immune-related AEs (irAEs) were
recorded up to 90 days after the last dose of PD-1 in-
hibitors, and severity was graded by investigators using
the National Cancer Institute-Common Terminology
Criteria for AEs v5.0. Serious AEs (SAEs) and treatment-
related AEs (TRAEs) were recorded for 90 days after the
last dose. Investigators indicated whether an adverse
event could be attributed to either study medication.

PD-L1 was centrally tested using archival or fresh
tumor tissues by PD-L1 IHC 22C3 pharmDx test (Agi-
lent Technologies, CA, USA). PD-L1 expression was
calculated as the Combined Positive Score (CPS),
defined as the number of PD-L1 stained cells (tumor
cells, lymphocytes, and macrophages) out of the total
number of tumor cells, multiplied by 100.

Endpoints
The primary endpoint was the objective response rate
(ORR), defined as the proportion of patients with a CR
or PR according to RECIST v1.1, as assessed by inde-
pendent radiologists.

Secondary endpoints included duration of response
(DoR), defined as the time from the first evidence of
response to disease progression or death; time to
response (TTR), defined as the time to first response;
disease control rate (DCR), defined as the proportion of
patients who achieved CR, PR, or stable disease (SD)
3
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Patients screened
N=29

Enrolled and received at least 1 dose
(ITT and safety set)

N=18

Excluded (n = 11)
Abnormal laboratory indicators     (n=5)
Non-compliant treatment history  (n=3)
Remaining grade ≥2 irAE (n=1)
No tumor tissue sample               (n=1)
Pleural effusion                            (n=1)

Had not at least one post-baseline
tumor assessment (n = 1)
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and safety evaluation; PFS, defined as the time from
treatment initiation to disease progression according to
RECIST v1.1 or death from any cause; 6/9/12-month
overall survival (OS), defined as the time from treat-
ment initiation until death; and safety. Exploratory
endpoints included the association between efficacy and
expression level of PD-L1.

Sample size
A Simon (minimax) two-stage design was used for this
cohort (cohort 9; power, 70%; one-sided α, 0.05). An ORR
less than 10% was considered ineffective, and 25% was
considered the minimum effective bound. Nineteen pa-
tients were enrolled in stage one. Among the 19 patients,
if there was more than 1 responder, the study treatment
was considered effective, and the cohort would expand to
27 cases. The result would be positive if more than 5 of
27 patients achieved response in this trial. Notably, this
trial could be terminated early if efficacy endpoints (>5
responses) had been achieved (see Appendix Note S1).

Statistical analysis
An efficacy analysis was performed in the intention-to-
treat (ITT) population. Safety analyses were performed
for all patients who received at least one dose of the
study treatment.

The ORR and 90% CIs were calculated using the
Clopper–Pearson method. The DoR, PFS, and OS were
analyzed using the Kaplan–Meier method. Other clinical
outcomes, demographic characteristics, and AEs were
summarized using descriptive statistics, including pro-
portions and frequencies, medians, and interquartile
ranges (IQRs). Subgroup analysis to explore the tumor
PD-L1 expression on efficacy was specified post hoc, and
the statistical methods used were as described earlier.
No adjustments were made for multiplicity in the
analysis of the secondary outcomes.

All statistical tests were performed using the SPSS
v25.0 and R package stats.

Role of the funding source
This study was designed by the principal investigator
(Ming-Yuan Chen) and the sponsor (Jiangsu Hengrui
Pharmaceuticals). The sponsor provided the study drugs
and participated in data collection and review of the
report. Ming-Yuan Chen, Xi Ding, Yi-Jun Hua, Xiong
Zou, and Shu-Ni Wang have accessed and verified the
data, and all authors were responsible for the decision to
submit the manuscript.
Evaluable for response per protocol
n=17

Still receiving treatment at data cutoff
n=3

Fig. 1: Trial profile. ITT, Intention-to-treat; irAE, Immune-related
adverse event.
Results
Considering that the study reached the positive target
requirement (>5 responses) in advance, it was termi-
nated early when enrollment reached 18 people.

Between October 12, 2020, and December 6, 2021,
18 patients with recurrent or metastatic NPC from four
study sites in China were enrolled and all received at
least one dose of the study regimen (ITT set and safety
set; Fig. 1). Before the first scheduled post-baseline tu-
mor assessment, one patient terminated the study
therapy and refused further follow-up because of grade
2 pneumonitis. Treatment responses were evaluable in
only 17 patients (Fig. 2).

The baseline patient characteristics are summarized
in Table 1. Seventeen patients had undifferentiated non-
keratinizing carcinoma. Five (27.8%) patients had
locoregional recurrence only, seven (38.9%) had distant
metastases at initial diagnosis, and six (33.3%) had
secondary distant metastases after radical treatment. All
patients received at least one line of prior systemic
therapy for advanced NPC, with five (27.8%) receiving
2–3 lines. Fourteen patients had received PD-1 inhibitor
monotherapy for 2.9–21.4 months (median, 7.5) before
enrollment, and the median time between the last PD-1
inhibitor administration and enrollment was 2.9
months (IQR, 1.4–7.5). The previous chemotherapy
regimens received by each patient are listed in Appendix
Table S1, and the most common chemotherapy regi-
mens before enrollment were gemcitabine plus cisplatin
and PD-1 inhibitor (10 [55.6%] of 18 patients).

Antitumor activity
Six patients (33.3%; 90% CI, 15.6–55.4) achieved a
confirmed objective response; however, none achieved
CR (Fig. 2A), and the DCR was 77.8% (90% CI,
56.1–92.0; Table 2). The median TTR was 2.1 months
(IQR, 1.9–2.4; Fig. 2B), and the median DoR was 4.2
months (90% CI, 3.0–not reach [NR]; Fig. 3A). One
www.thelancet.com Vol 61 July, 2023
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(5.6%) response lasted more than 19 months, and it was
still ongoing (Appendix Fig. S1). Two patients (11.1%)
who achieved a best of response of SD experienced
prolonged stable disease for more than 12 months.

Regarding the data cutoff (October 30, 2022), the
median follow-up was 16.7 months (IQR, 11.1–19.5).
Fifteen patients (83.3%) discontinued the study treat-
ment because 11 developed disease progression, two
declined further study treatment, one had unacceptable
AEs (grade 3 left-sided ventricular systolic dysfunction)
and one received bevacizumab for radiation encepha-
lopathy (protocol violation). The median PFS in this
study was 7.2 months (90% CI, 4.4–13.3), and the PFS
rate at 12 months was 32.0% (90% CI, 11.3–52.7;
Fig. 3B). Six patients continued the study regimen after
the first radiographic PD, and two of them remained
stable for 7 and 11 cycles. The median OS was not
reached, the 6-, 9-month OS was 94.4% (90% CI,
www.thelancet.com Vol 61 July, 2023
85.6–100.0), and the 12-month OS was 87.7% (90% CI,
74.3–100.0; Fig. 3C).

In relation to the prior use of PD-1 inhibitors, in
particular, two patients had an interval between the last
PD-1 inhibitor medication and enrollment of more than
one year, and they had not progressed at the time of the
data cutoff with a median PFS of 16.1 and 21.0 months.
Moreover, three patients maintained their previous PD-
1 inhibitor treatment for 24 months, and two achieved
PR in this study; however, they progressed at 2–6
months (Fig. 2B).

Safety
TRAEs of different grades occurred in all 18 patients at
an incidence greater than 50% (Table 3): neutropenia
(n = 12, 66.7%), albuminuria (n = 11, 61.1%), anemia
(n = 11, 61.1%), leukopenia (n = 11, 61.1%), reactive
cutaneous capillary endothelial cell proliferation
5
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Characteristic Patients N = 18 (%)

Sex

Female 3 (16.7)

Male 15 (83.3)

Age, years

Median (IQR) 47 (40–53)

Ethnicity

Han chinese 18 (100)

Karnofsky performance status score

90–100 16 (88.9)

80 2 (11.1)

History of cigarette use

Current or former 5 (27.8)

Never 13 (72.2)

Histology

Undifferentiated nonkeratinizing 17 (94.4)

Poorly differentiated nonkeratinizing 1 (5.6)

Stage

Distant metastases at initial diagnosis 7 (38.9)

Secondary distant metastases without local-regional recurrence 4 (22.2)

Secondary distant metastases with local-regional recurrence 2 (11.1)

Local-regional recurrence only 5 (27.8)

Stage of locoregional recurrence

T4N1M0 1 (5.6)

T4N0M0 2 (11.1)

T0N3M0 1 (5.6)

T0N1M0 1 (5.6)

Metastases sites

Liver 5 (27.8)

Bone 5 (27.8)

Distant lymph nodes 5 (27.8)

Lung 4 (22.2)

Others 2 (11.1)

Number of metastatic foci

1–5 3 (16.7)

>5 10 (55.6)

Previous local-regional radiotherapy

None 5 (27.8)

One course 11 (61.1)

Two courses 2 (11.1)

Previous lines of therapy for advanced disease

1 13 (72.2)

2 4 (22.2)

3 1 (5.6)

Last PD-1 inhibitor treatment model

Combination with full-course chemotherapy 4 (22.2)

Post-chemotherapy single-agent maintenance 11 (61.1)

Single-agent neoadjuvant and (or) adjuvant therapy 3 (16.7)

Duration of last PD-1 inhibitor monotherapya

Median (IQR), months 7.5 (5.4–13.2)

Interval between last PD-1 inhibitor therapy and study therapy

Median (IQR), months 2.9 (1.4–7.5)

Previous treatment for advanced diseaseb

PD-1 inhibitor 18 (100.0)

Toripalimab 12 (66.7)

(Table 1 continues on next page)
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(RCCEP; n = 10, 55.6%), and hand-foot syndrome (n = 9,
50%). The most common irAEs were RCCEP (n = 10,
55.6%), hypothyroidism (n = 7, 38.9%), diarrhea (n = 7,
38.9%), and fatigue (n = 5, 27.8%). Eight patients
(44.4%) experienced TRAEs of grade ≥3, and the most
frequent AEs were decreased platelet count and/or
neutropenia (n = 4, 22.2%). The incidence of irAEs of
grade ≥3 was 5.6% (n = 1; Table 3). Treatment-related
SAEs occurred in six (33.3%) patients, including
decreased platelet count (n = 1, 5.6%), tuberculosis
(n = 1, 5.6%; undiagnosed), upper respiratory infection
and rash (n = 1, 5.6%), nasopharyngeal necrosis (n = 1,
5.6%), and major nasopharyngeal bleeding (n = 2,
11.1%; Appendix Fig. S1). Other SAEs included aspira-
tion pneumonia, radiation encephalopathy, and death
due to disease progression. No AEs of special interest
was reported.

Eleven patients (61.1%) required one or more pauses
for famitinib. Dose reductions, observed in five patients
(27.8%), was due to thrombocytopenia (n = 3), hand-foot
syndrome (n = 2), and albuminuria (n = 1). Five patients
(27.8%) terminated famitinib before radiographic PD as
a result of TRAE, including nasopharyngeal necrosis
(n = 4) with or without major epistaxis (n = 2) and grade
3 left-sided ventricular systolic dysfunction (n = 1).

A total of four patients developed nasopharyngeal
necrosis of grade ≥3, and two patients underwent in-
ternal carotid artery embolization when invasion of
necrotic foci occurred (Grade 4; Appendix Fig. S2). Two
exhibited grade 1–2 epistaxis, whereas the other two
developed grade 3–4 major epistaxis and were cured by
nasal packing and vascular embolization (Appendix
Fig. S1). Regarding clinical characteristics, two of the
four patients underwent two courses of locoregional
radiotherapy; three patients had a recurrent T4 lesion
and the remaining one patient received naso-
radiotherapy within one year before enrollment.

Efficacy in subgroup by PD-L1 expression
The tumor biospecimens of all 18 patients were
analyzed for PD-L1 expression. Thirteen (72.2%) pa-
tients had positive expression (CPS ≥1) with an ORR
being 30.8% (4/13; 90% CI, 11.3–57.3). The PD-L1-
negative patients (CPS <1) had an ORR of 40.0% (2/5;
90% CI, 7.6–81.1; Fig. 2A). The median PFS for patients
with positive and negative PD-L1 expression was 6.2
months (90% CI, 2.1–16.1) and 7.9 months (90% CI,
4.2-NR), respectively (Appendix Fig. S3).
Discussion
To our knowledge, this is the first prospective study to
evaluate the antitumor activity and safety of ICI
retreatment in RM-NPC. In this phase 2 study, camre-
lizumab in combination with famitinib exhibited
promising antitumor activity in advanced NPC after
platinum-based chemotherapy and immunotherapy,
www.thelancet.com Vol 61 July, 2023
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Characteristic Patients N = 18 (%)

(Continued from previous page)

Tislelizumab 4 (22.2)

Palivizumab 1 (5.6)

Sintilimab 1 (5.6)

Cisplatin 12 (66.7)

Gemcitabine 11 (61.1)

Capecitabine 3 (16.7)

Docetaxel 3 (16.7)

Paclitaxel 3 (16.7)

Lobaplatin 2 (11.1)

Nimotuzumab 2 (11.1)

Nedaplatin 1 (5.6)

Tegafur 1 (5.6)

5-fluorouracil 1 (5.6)

Cetuximab 1 (5.6)

IQR, Interquartile range; PD-1, Programmed cell death 1. aFourteen patients received PD-1 inhibitor
monotherapy. bThe previous chemotherapy regimens are listed in Appendix Table S1.

Table 1: Baseline demographics and disease characteristics in the intention-to-treat population.

Response evaluation N = 18

Objective response rate, n (%) 6 (33.3)

90% CI 15.6–55.4

Disease control rate, n (%) 14 (77.8)

90% CI 56.1–92.0

Best overall response, n (%, [90% CI])

Complete response 0 (0, 0.0–15.3)

Partial response 6 (33.3, 15.6–55.4)

Stable disease 8 (44.4, 24.4–65.9)

Progressive disease 3 (16.7, 4.7–37.7)

Not evaluable 1 (5.6, 0.3–23.8)

Table 2: Antitumor activity in the intention-to-treat population.

Articles
with an ORR of 33.3%, DCR of 77.8%, median PFS of
7.2 months, and PFS rate at 12 months of 32.0%.

Treatment options for patients with RM-NPC are not
clear after progression on previous treatment with PD-
1/PD-L1 inhibitors; critical gaps in evidence remain
for such cases. In other cancers, when disease pro-
gression occurs after ICI-based treatment, the common
resuming regimen at present involves combining the
original treatment with a targeted drug (such as PD-1
inhibitor plus antiangiogenic agent),20–22 changing the
type of ICI (such as switching from CTLA-4 inhibitor to
PD-1 inhibitor),23,24 or combining with other ICIs
simultaneously (such as PD-L1 inhibitor plus CTLA-4
inhibitor).25

Increasing evidence has demonstrated that the
appropriate administration of antiangiogenic agents can
normalize the tumor vascular network, which could
directly or indirectly alleviate hypoxia, promote T cell
infiltration, induce M1 macrophage polarization,26

decrease the recruitment of Tregs and myeloid suppres-
sor cells,27 and downregulate inhibitory immune check-
points such as PD-L1,28 thus converting the tumor
immune environment from immune-suppressive to im-
mune-supportive.10,29 Therefore, the addition of famitinib
may enhance immunogenicity, thereby increasing the
therapeutic efficacy of ICIs. We previously reported on
the combination of apatinib, an antiangiogenic TKI, and
camrelizumab in patients with RM-NPC.30 In patients
progressing after first-line platinum-containing treat-
ment, this regimen exhibited a favorable efficacy with a
median PFS of 10.4 months and an ORR of 65.5%. When
this regimen was combined with gemcitabine as first-line
therapy, the median PFS was more than 25.8 months and
the ORR reached 90.2%,31 whereas for a regimen of
gemcitabine and platinum plus PD-1 inhibitor, these
indicators were 9.6–21.4 months5,6,32,33 and 77.4–87.3%,
respectively. This implies that the efficacy of anti-
angiogenic agents plus immunotherapy is promising for
NPC and that it is possible to re-sensitize immuno-
therapy-resistant NPC to subsequent ICI treatment, thus
rescuing responses in patients with NPC who progressed
on anti-PD-(L)1-based therapy. For example, in the LEAP-
004 trial, 21.4% of patients with melanoma responded to
lenvatinib plus pembrolizumab, and the DCR was 66.0%
under the premise of using a strict definition of pro-
gressive disease on previous ICI-based therapy that
required confirmed PD to occur within 12 weeks of the
last dose of anti-PD-1/L1 therapy.20 In our study, the ORR
was 33.3% and median PFS was 7.2 months, which was
lower than that with the initial regimen of the same type
(65.5% and 10.4 months). Indeed, ICI retreatment was
less effective than the initial ICI administration, and the
switch from PD-1/PD-L1 to PD-L1/PD-1 revealed limited
clinical efficacy.34

In this study, we did not change the type of ICI used
when resuming it. Theoretically, a switch from anti-PD-(L)
1 to anti-CTLA-4 therapy may be reasonable because of the
www.thelancet.com Vol 61 July, 2023
nonoverlapping mechanisms. However, treatment with
nivolumab or pembrolizumab in patients with melanoma
refractory to ipilimumab was found to result in an ORR of
21–32%,23,24 which seems still lower than that with prior
anti-PD-1 antibody monotherapy (36–45%).35,36 In partic-
ular, patients who exhibited disease progression after
stopping a full-course ICI treatment (35 cycles or 2 years)
responded well to the same ICIs with a PR rate of
36.4–42.9% and DCR of 78.6–90.9%,37,38 which supports
the rechallenge with the same ICIs. Three patients expe-
rienced the same situation before enrollment in our study,
and two of them achieved PR; however, the long-term
outcome was not optimistic even with the addition of a
targeted drug, with the median PFS ranging from 2.1 to
6.2 months. Notably, two other patients who restarted ICI-
based therapy more than 12 months after the last dose of
PD-1 inhibitor showed no progression at the data cutoff
(PFS, 16.1 and 21.0 months). Our data suggest that
restarting ICIs after long-term use is not effective;
7
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Fig. 3: Kaplan–Meier curves of duration of response, progression-free survival, and overall survival. (A) Duration of response was assessed in
responders (n = 6) (B) Progression-free survival and (C) overall survival were assessed in the intention-to-treat population (n = 18). NR, Not
reached; NE, Not evaluable.
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however, patients may regain sensitivity to immuno-
therapy after prolonged suspension of ICIs.

The efficacy and safety profiles of camrelizumab and
famitinib were consistent with that of the same type of
medication for NPC or other cancers. Regarding effi-
cacy, camrelizumab + famitinib exhibited an ORR of
84.6% and a DCR of 100% for treatment-naïve advanced
or metastatic RCC,17 which is similar to that for other
frequently used combinations of immunotherapies and
antiangiogenic therapies, such as avelumab + axitinib,
pembrolizumab + axitinib, nivolumab + cabozantinib,
atezolizumab + bevacizumab, and pembrolizumab +
lenvatinib (ORR, 32–73%; DCR, 73–92%).13–15,39–42 In this
study, grade ≥3 TRAEs were reported in eight patients
(44.4%), which is in line with the apatinib plus camre-
lizumab regimen for subsequent-line NPC (58.6%).30 In
addition, the safety profile in this paper is not inferior to
that of the other common regimens described above,
with the incidence of grade ≥3 TRAEs being 44.4%
versus 45.6–87.5%.13–15,39–42 Referring to clinical trials
that also used camrelizumab plus famitinib to treat
other solid tumors,16–19 we found that the toxicity profile
reported in this study was similar to that observed in
those trials (grade ≥3 TRAEs, 61.1–81.1%). The main
toxicities observed, which included leukopenia/neu-
tropenia, proteinuria, anemia, hypertension, thrombo-
cytopenia, and hand-foot syndrome, were also
consistent.

Notably, this study was associated with a high
incidence of nasopharyngeal necrosis, with 4 cases
(22.2%) showing a grade ≥3; 2 of them were followed
by grade 3–4 major epistaxis. Nasopharyngeal necrosis
is not uncommon when an antiangiogenic TKI is used
for treating NPC, and it can be avoided by excluding
high-risk patients based on our recent researches, such
as those who experienced two courses of locoregional
www.thelancet.com Vol 61 July, 2023
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Adverse event N = 18 (%)

Grades 1-2 Grade 3 Grade 4

Any treatment-related adverse event

Neutropenia 10 (55.6) 2 (11.1) 0

Albuminuria 10 (55.6) 1 (5.6) 0

Leukopenia 11 (61.1) 0 0

Anemia 11 (61.1) 0 0

Reactive capillary hyperplasia 10 (55.6) 0 0

Hand-foot syndrome 7 (38.9) 2 (11.1) 0

Hypertension 7 (38.9) 1 (5.6) 0

Blood triglyceride elevation 7 (38.9) 1 (5.6) 0

Fatigue 7 (38.9) 1 (5.6) 0

Thrombocytopenia 3 (16.7) 4 (22.2) 0

Hypothyroidism 7 (38.9) 0 0

Diarrhea 7 (38.9) 0 0

Lymphopenia 5 (27.8) 1 (5.6) 0

Pharyngolaryngeal pain 6 (33.3) 0 0

Headache 6 (33.3) 0 0

Blood cholesterol elevation 6 (33.3) 0 0

Mucositis oral 6 (33.3) 0 0

Hematuria 6 (33.3) 0 0

AST elevation 4 (22.2) 1 (5.6) 0

ALT elevation 5 (27.8) 0 0

Rash 3 (16.7) 1 (5.6) 0

Nasopharyngeal necrosis 0 2 (11.1) 2 (11.1)

Epistaxis 1 (5.6) 1 (5.6) 1 (5.6)

Nausea 3 (16.7) 0 0

Hyperuricemia 3 (16.7) 0 0

Serum creatinine elevation 3 (16.7) 0 0

Total bilirubin elevation 3 (16.7) 0 0

Electrocardiogram QTc interval prolonged 3 (16.7) 0 0

Upper respiratory infection 1 (5.6) 1 (5.6) 0

Cough 2 (11.1) 0 0

Periodontal disease 2 (11.1) 0 0

Anorexia 2 (11.1) 0 0

Vomiting 2 (11.1) 0 0

Chest pain 2 (11.1) 0 0

Left-sided ventricular systolic dysfunction 0 1 (5.6) 0

Fever 0 1 (5.6) 0

Creatine phosphokinase elevation 1 (5.6) 0 0

Creatine phosphokinase MB soenzyme 1 (5.6) 0 0

Hyponatraemia 1 (5.6) 0 0

Expectoration 1 (5.6) 0 0

Constipation 1 (5.6) 0 0

Tuberculosis 1 (5.6) 0 0

Abdominal pain 1 (5.6) 0 0

Hemoptysis 1 (5.6) 0 0

Cardiac troponin I increased 1 (5.6) 0 0

Atrioventricular block first degree 1 (5.6) 0 0

Atrial tachyarrhythmias 1 (5.6) 0 0

Oral hemorrhage 1 (5.6) 0 0

Dizziness 1 (5.6) 0 0

Facial pain 1 (5.6) 0 0

Atrioventricular block first degree 1 (5.6) 0 0

(Table 3 continues on next page)
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Adverse event N = 18 (%)

Grades 1-2 Grade 3 Grade 4

(Continued from previous page)

Premature ventricular contraction 1 (5.6) 0 0

Pneumonia 1 (5.6) 0 0

Potential immune-related adverse events

Reactive capillary proliferation 10 (55.6) 0 0

Hypothyroidism 7 (38.9) 0 0

Diarrhoea 7 (38.9) 0 0

Fatigue 5 (27.8) 0 0

Rash 1 (5.6) 1 (5.6) 0

Anemia 2 (11.1) 0 0

Anorexia 2 (11.1) 0 0

Cough 2 (11.1) 0 0

Fever 0 1 (5.6) 0

Upper respiratory infection 0 1 (5.6) 0

Albuminuria 1 (5.6) 0 0

Troponin I increased 1 (5.6) 0 0

Blood creatine phosphokinase increased 1 (5.6) 0 0

Tuberculosis 1 (5.6) 0 0

Pneumonia 1 (5.6) 0 0

Nausea 1 (5.6) 0 0

Vomiting 1 (5.6) 0 0

Dysgeusia 1 (5.6) 0 0

Hair color changes 1 (5.6) 0 0

Atrioventricular block first degree 1 (5.6) 0 0

Premature ventricular contraction 1 (5.6) 0 0

Adverse events of special interest none

AST, Aspartate aminotransferase; ALT, Alanine aminotransferase; QTc, QT corrected; MB, Myocardial band.

Table 3: Adverse events.
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radiotherapy, had a recurrent T3-4 lesion, or received
naso-radiotherapy within one year before enroll-
ment.30,31 These possible factors are also reflected in
this article.

The predictive value of PD-L1 expression for NPC
remains unclear. In our study, we did not observe any
significant correlation between PD-L1 expression and
efficacy, which could be attributed to the small sample
size. However, we did notice a small subset of PD-L1-
positive patients showing prolonged clinical benefits,
as evident from the K-M curve of PFS. In another clin-
ical trial published by our team, investigating the com-
bination of anti-angiogenic agent and camrelizumab, we
found that high expression of PD-L1 significantly pre-
dicted a favorable DoR,30 indicating the potential pre-
dictive value of PD-L1 expression for efficacy if the
sample size is expanded.

This study had several limitations. First, on the basis
of the definition of resistance from the Society for
Immunotherapy of Cancer, all enrolled patients could
not be considered resistant to ICIs, since their prior
regimens were not ICI monotherapy. Therefore, our
study does not reflect practical situations in which
patients are resistant to ICIs (ruling out the interference
of other therapies). Second, this study was terminated
prematurely before reaching the target enrollment for
the first phase. However, it is still statistically mean-
ingful based on the Simon two-stage design. Out of 18
patients enrolled in this study, 6 achieved a PR, meeting
the preset condition that if more than 5 patients ach-
ieved PR out of 27 participants (total sample size), the
result is considered positive. Moreover, the ORR is
33.3%, exceeding the pre-defined minimum effective
bound of 25%; the lower bound of the 90% CI is 15.6%,
which is also above the pre-defined ineffective bound of
10%. Based on the current data, further clinical trials are
justifiable. Third, this was a an unblinded, single-arm
study with small sample size, thus we cannot deter-
mine whether the promising efficacy was due to the
synergistic effect of famitinib and camrelizumab or the
effect of famitinib alone. Moreover, we did not perform
in-depth analyses of the possible molecular biomarkers
of response. Further studies, with an improved clinical
trial design, are warranted for identifying the clinical
and molecular features associated with the benefits in
this setting.
www.thelancet.com Vol 61 July, 2023
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Our findings indicate that camrelizumab plus fami-
tinib showed encouraging efficacy and tolerable overall
safety profile in patients with RM-NPC who failed
frontline immunotherapy (combinations). This regimen
may serve as a treatment option for the growing ICI-
treated population with unmet medical needs. Addi-
tional clinical trials with large sample size across the
diverse ICI-treated set and molecular studies are needed
to explore these results further.
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