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Introduction
Adenoid cystic carcinoma (ACC) most often 
develops in salivary glands, accounting for approx-
imately 1% of head and neck malignancies.1 It 

grows slowly but is prone to recurrence, and dis-
tant metastasis.2 Recurrent or metastatic ACC of 
the head and neck (R/MACCHN) represents one 
of the most intractable tumors, for which the 
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Abstract
Background: Apatinib, a vascular endothelial growth factor receptor (VEGFR) blocker, has 
demonstrated encouraging antitumor activities and tolerable toxicities in various cancer types. 
Recurrent or metastatic adenoid cystic carcinoma of the head and neck (R/MACCHN) carries 
a poor prognosis, and treatment options are currently limited. This study was conducted to 
explore the antitumor activity and safety of apatinib in patients with R/MACCHN.
Methods: In this phase II single-arm, prospective study, patients aged 15–75 years with 
incurable R/MACCHN received apatinib at a 500 mg dose once daily until intolerance or 
progression occurred. The primary endpoint was the 6-month progression-free survival (PFS) 
rate based on RECIST version 1.1. The secondary endpoints included response rate, overall 
survival (OS), and safety. Efficacy was assessed in all dosed patients with at least one post-
baseline tumor assessment.
Results: Among 68 patients treated with apatinib, 65 were evaluable for efficacy analysis, with 
a median follow-up time of 25.8 months. The 6-month, 12-month, and 24-month PFS rates 
were 92.3% [95% confidence interval (CI): 83–97.5%], 75.2% (95% CI: 61.5–84.0%) and 44.7% 
(95% CI: 32.3–57.5%), respectively. The objective response rate (ORR) and disease control 
rate (DCR), as assessed by investigators, were 46.2% (95% CI: 33.7–59.0%) and 98.5% (95% CI: 
91.7–100.0%), respectively. The median duration of response was 17.7 months [interquartile 
range (IQR) 14.0–20.9]. The 12-month and 24-month OS rates were 92.3% (95% CI: 83.0–97.5%) 
and 82.3% (95% CI: 70–90.4%), respectively. The most common adverse events of grades 3–4 
were hypertension (5.9%), proteinuria (9.2%), and hemorrhage (5.9%). One patient developed a 
fatal hemorrhage.
Conclusion: An encouraging PFS, a high ORR, and a manageable safety profile were observed 
in this study. It seems that the administration of apatinib in R/MACCHN is likely to have a 
clinically meaningful therapeutic benefit and warrants further investigation.
This study was prospectively registered in ClinicalTrials.gov (NCT02775370; date of 
registration: 17 May 2016; date of first patient enrollment: 25 May 2016)
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progression-free survival (PFS) rate at 6 months 
(PFS6mos) was less than 48%,3 and the rate of 
response to systemic therapy was only 10–30%.4 
Currently, no specific treatment has consistently 
improved clinical outcomes in patients with R/
MACCHN.

Apatinib is one of the latest orally active small-
molecule tyrosine kinase inhibitors (TKIs) and 
highly selectively binds to and strongly inhibits 
vascular endothelial growth factor receptor 
(VEGFR)-2, resulting in a decrease in vascular 
endothelial growth factor (VEGF)-mediated 
endothelial cell migration and proliferation. It has 
shown encouraging antitumor activities and toler-
able toxicities in preclinical settings and clinical 
trials.5–7 There is substantial evidence highlight-
ing VEGF overexpression in ACC,8,9 represent-
ing a potential target for anti-angiogenic cancer 
therapy.10 Hence, we conducted a single-arm, 
phase II trial to explore the feasibility, efficacy, 
and toxicity of this novel VEGFR-2 inhibitor in 
patients with R/MACCHN.

Methods
This investigator-initiated phase II prospective 
study was approved by the ethics committee of 
Shanghai Ninth People’s Hospital affiliated to 
Shanghai Jiao Tong University, School of 
Medicine (2016-74-T31), registered under http://
www.clinicaltrials.gov [ClinicalTrials.gov identi-
fier: NCT02775370], and performed according 
to good clinical practice guidelines. All patients 
provided written informed consent before 
enrollment.

Patients
Patients aged 15–75 years with histologically con-
firmed ACC of the head and neck with metastatic 
and/or locally recurrent status, surgical incurabil-
ity, and progression of a measurable lesion on 
previous palliative chemotherapy or documented 
radiological progression during or within 3 months 
of the most recent treatment were enrolled in the 
trial. Additional inclusion criteria were as follows: 
an Eastern Cooperative Oncology Group 
(ECOG) performance status ⩽2; adequate hema-
tological and end-organ function, and adequate 
bone marrow function within 2 weeks before 
treatment.

The main exclusion criteria included: confirmed 
hypersensitivity to apatinib and/or its excipients; 

poorly controlled hypertension despite antihyper-
tensive drug treatment; grade I or higher coronary 
heart disease, evidence of active bleeding or 
bleeding diathesis, suggesting a bleeding ten-
dency; uncontrolled diabetes mellitus or an acute 
infection; a positive urine protein test; and the 
presence of multiple factors affecting oral treat-
ment administration.

Study assessments
Demographic data and medical history were col-
lected during screening. A physical examination, 
vital sign evaluations, and other safety assess-
ments (ECOG performance status, registration of 
concomitant medication, hematology tests, bio-
chemistry tests, thyroid function tests, and urine 
analysis) were performed at baseline. Hematology 
and biochemistry assessments were performed 
throughout the treatment. Measurable disease 
was assessed and documented before any treat-
ment. Tumor response assessments according to 
RECIST version 1.111 were carried out by inves-
tigators using computed tomography (CT) or 
magnetic resonance imaging (MRI) at screening 
and then at weeks 4, 8, 16, and 24 and then every 
12 weeks until disease progression. Additional 
scans were warranted if there was a need for con-
firmation of response (no sooner than 4  weeks 
and no later than 8 weeks after initial observation) 
or whenever disease progression was suspected.

For evaluation of safety, all adverse events (AEs) 
were monitored throughout the study and graded 
according to the National Cancer Institute com-
mon terminology criteria for adverse events (ver-
sion 4.03). Patients were followed for an 
additional 30 days after discontinuing treatment.

Study design and treatment
In this open-label, non-randomized, phase II 
study, patients received apatinib 500 mg/day 
orally once a day in 28-day cycles continuously 
until documented progressive disease intolerance, 
a patient or physician decision to withdraw, or 
death. Treatment was interrupted if there was 
intolerable grade 2 toxicity, grade 3 toxicity of a 
significant clinical risk despite optimal manage-
ment or any grade 4 toxicity. It was restarted if 
toxicity resolved to grade 1 or baseline levels for 
non-hematological toxicities and to grade 2 or 
below for hematological toxicities within 4 weeks. 
If the AE was unrelated to the study therapy, 
treatment was resumed with no dose change. If 
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the AE was deemed related to the study treat-
ment, treatment was resumed at a reduced dose 
of 250 mg/day or patients who needed to wait 
until their AEs were resolved; dose interruption 
for more than 4 weeks required discontinuation of 
the study treatment. Whenever possible, patients 
who discontinued treatment were encouraged to 
continue regular tumor assessment until docu-
mented progressive disease or death.

Outcomes
The primary endpoint was PFS6mos assessed by 
an investigator, according to RECIST version 
1.1. PFS is an endpoint recommended for phase 
II studies of ACC and has been used in previous 
studies.12,13 The secondary endpoints included 
objective response rate (ORR), time to response, 
duration of response, disease control rate, the 
overall survival rate at 12 months, and toxicity, 
according to National Cancer Institute common 
toxicity criteria (version 4.0).

Statistical analysis
The safety data were analyzed based on the safety 
population, defined as all patients who received at 
least one study treatment dose. The efficacy data 
were analyzed based on an efficacy analysis popu-
lation, defined as all patients who received at least 
one dose of the study treatment and had at least 
one post-baseline tumor assessment. The data-
base lock-off date was 31 August 2019.

The target enrollment size was 65 patients. It was 
selected to provide 80% power when using the 
one-sample log-rank test to reject the null hypoth-
esis that the PFS6mos was ⩽48% with a two-
sided type I error of 0.05, assuming the true 
PFS6mos was 61%, the accrual period was 
18 months, the follow-up period was 12 months, 
and the drop-out rate was 10%. The justification 
of the 48% cut-off was based on the result of a 
previously published phase II trial that assessed 
the activity of gemcitabine, in which the PFS6mos 
was 48%.3 The study protocol’s writing commit-
tee regarded an increase from 48% to 61% as 
clinically relevant.

The Kaplan–Meier method was applied for esti-
mates of PFS, time to response, duration of 
response, and OS. To investigate the relationship 
between PFS and some factors, Cox proportional 
hazards models were fitted, and the results are 
presented as hazard ratios and 95% confidence 

intervals (CIs) and p values. PFS was defined as 
the time from the start of treatment to disease pro-
gression or death from any cause (whichever 
occurred first) or last tumor assessment for 
patients alive without progression. The exact 95% 
two-sided CIs for ORR and DCR values were cal-
culated using the Clopper–Pearson method.

All statistical analyses were performed using IBM 
SPSS 23 software (SPSS, Inc., Chicago, IL, 
USA) and R software (version 3.5.1).

Results

Patient characteristics and disposition
From May 2016 until December 2017, 79 
patients with R/MACCHN were screened for 
enrollment. A total of 68 patients were enrolled in 
the trial and were eligible for inclusion in the 
safety population, and 65 (95.6%) patients were 
eligible for inclusion in the efficacy analysis popu-
lation. Three of the 68 patients in the safety pop-
ulation were excluded from the efficacy analysis 
population because they withdrew from the study 
without any post-treatment tumor assessment 
(Figure 1).

Baseline characteristics are shown in Table 1. 
The median age of the patients was 48.5 years 
(range 23–71); 63.2% of patients were women. 
The performance statuses at baseline were ECOG 
0, 1, and 2 in 20 (29.4%), 47 (69.1%) and 1 
(1.5%) patient, respectively. The primary tumor 
was localized to the major salivary glands, and 
minor salivary glands in 26 (38.2%), 42 (61.8%) 
patients, respectively. Forty-five (66.2%) patients 
had metastatic disease, of which the lung was the 
most frequent metastasis location (35 out of 45, 
77.8%). Thirty-six (52.9%) patients showed local 
recurrence of the primary tumor. Fifty-eight 
(85.3%) patients had prior resection of the pri-
mary tumor, and 25 (36.8%) had previous treat-
ment with radiotherapy. Twenty-five of 68 
patients (36.8%) had one or more previous lines 
of treatment before enrollment in the study.

The median follow-up duration at the time of data 
analysis (data cut-off was on 31 August 2019) was 
25.8 months [interquartile range (IQR) 21–30.2]. 
At the cut-off data point, a total of 54 patients dis-
continued the study. Eleven of 68 treated patients 
remained on study. The median duration of treat-
ment exposure was 11.5 months (IQR 4.1–19.3). 
The primary reason for treatment discontinuation 
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was disease progression [15 (23.1%) of 65 patients]. 
Nine (13.8%) patients dropped out of the trial at 
the physician’s discretion because these patients 
responded poorly to drug therapy due to lack of 
efficacy and were assessed to be at risk of more seri-
ous toxicities. Treatment was also discontinued in 
12 (18.5%) patients due to treatment-related AEs, 
including hemorrhage (4), pulmonary infection 
(3), proteinuria (2), fatigue (2), and hand–foot syn-
drome (1). Other reasons for trial discontinuation 
are summarized in Figure 1.

Efficacy
Survival analysis was performed in the efficacy 
analysis population. Figure 2 shows the Kaplan–
Meier curves for PFS and OS. Forty-three 
[66.2% (95% CI 53.4–77.4%)] PFS events and 
14 deaths were documented. The median  
PFS was 19.7 months (IQR 11.8–26.0). The 
6-month, 12-month, and 24-month PFS rates 
were 92.3% (95% CI: 83–97.5%), 75.2% (95% 

CI: 61.5–84.0%), and 44.7% (95% CI: 32.3–
57.5%), respectively. The median survival was 
not reached. The 6-month, 12-month, and 
24-month OS rates were 93.8% (95% CI: 85.0–
98.3%), 92.3% (95% CI: 83.0–97.5%), and 
82.3% (95% CI: 70–90.4%), respectively. 
Thirteen patients died before the last follow-up 
due to disease progression, and one patient 
developed treatment-related fatal bleeding. In 
multivariable analyses with the Cox regression 
model, patients who received a higher intensity 
of apatinib treatment over 6 months (reached or 
exceeded 66.7% of the planned dosage) had sig-
nificantly longer PFS than those who received a 
lower intensity of apatinib (p = 0.024, hazard 
ratio 0.033, 95% CI 0.002–0.639). Other possi-
ble prognostic factors included in the multivari-
able model, including sex, age, the status of the 
disease (recurrent or distant metastasis), and 
first-line or multiple-line previous treatments, 
did not reveal a statistically significant influence 
on PFS.

Figure 1. Patient disposition.

https://journals.sagepub.com/home/tam
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The ORR analysis included 65 patients who were 
eligible for the efficacy analysis population. We 
did not observe complete response (CR), but 30 
[46.2% (95% CI 33.7–59.0%)] patients achieved 
the best overall response of partial response (PR) 
with apatinib. Disease control was achieved in 64 
[98.5% (95% CI: 91.7–100.0%)] patients (Table 2). 
After 6 months of treatment and follow-up, the 
ORR and disease control rate (DCR) decreased to 
33.8% (95% CI: 22.6–46.6%) and 70.8% (95% 
CI: 59.7–81.8%), respectively. Among patients 
who achieved a response, the median response 
duration with apatinib was 17.7 months (IQR 
14.0–20.9). Overall, 55 patients with at least one 
post-baseline tumor assessment had a decrease 
from baseline in the size of their target lesions. 
The median change from baseline was –32.5% 
(95% CI 26.6–38.4%) (Figure 3).

Safety
In 66 of 68 (98.3%) patients treated with at least 
one cycle of apatinib (the safety population), at 
least one AE was reported for each patient. 
Serious adverse events (SAEs) were reported in 
10 (14.7%) patients. A total of 194 AEs were 
recorded, including 23 AEs of grade 3 in 18 
(26.5%) patients and four AEs of grade 4 in four 
(5.9%) patients. One case of treatment-related 
fatal hemorrhage of grade 5, resulting in death, 
was recorded. The patient showed recurrent max-
illary sinus ACC and underwent surgery and 
66 Gy external beam radiation therapy. After 
relapse, radioactive particles were implanted; 
however, the disease could not be controlled. 
During apatinib treatment, necrosis and infection 
developed, which resulted in fatal bleeding. Five 
patients also experienced hemorrhagic complica-
tions, among whom four had episodes of hemor-
rhage occurring at the recurrent lesion site, and 
one had ulcerative bleeding at the previous radio-
therapy site. A list of the AEs is shown in Table 3. 
The most frequently occurring AEs were hyper-
tension (64.7%), hand–foot syndrome (39.7%), 
proteinuria (29.2%), transferase increase 
(25.3%), fatigue (23.5%), and thyroid-stimulat-
ing hormone (TSH) increase (19.1%), while neu-
tropenia (8.8%), thrombocytopenia (7.4%), 
anemia (7.4%), pulmonary infection (4.4%) and 
diarrhea (1.5%) were observed occasionally.

Dose reductions were performed in 50 (76.9%) 
of the 65 patients, of whom 25 (50%) patients 
took medication intermittently. Seven (14%) 

Table 1. Baseline characteristics (safety population).

All patients enrolled (N = 68) N = 68 %

Age (years)

Median (range) 48.5 (23–71)  

Sex

 Male 25 36.8

 Female 43 63.2

Data before this study ECOG performance

 0 20 29.4

 1 47 69.1

 2 1 1.5

Primary tumor location

 Parotid gland 10 14.7

 Sublingual gland 9 13.2

 Submandibular gland 7 10.3

 Palate 16 23.5

 Buccal 4 5.9

 Others 22 32.4

Histological patterns at diagnosis

 Non-solid 43 63.2

 Solid 22 32.4

 Unknown 3 4.4

Previous chemotherapy lines

 0 43 63.2

 1 17 25.0

 2 or more 8 11.8

Prior radiation therapy 25 36.8

Prior surgical resection of the primary 
tumor

58 85.3

Disease status

Initial treatment 11 16.2

 Recurrence 12 17.6

 Metastasis 21 30.9

 Recurrence and metastasis 24 35.3

https://journals.sagepub.com/home/tam
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patients required only one dose reduction, 18 
(36%) patients stopped taking drugs for more 
than 2 weeks, and only one of them recovered 
after 3 weeks. The average intensity of apatinib in 
the first 6 months was 70% of the planned dosage. 
After the first six cycles, 35 patients (53.8%) had 
an apatinib intensity higher than the average 
intensity level, and 30 patients (46.2%) did not 
reach the average intensity level.

Discussion
Treatment of R/MACCHN remains a challenge. 
Given the rarity and indolent nature of ACC, few 

clinical trials define the optimal approach in 
patients with R/MACCHN. There is no clear evi-
dence that survival is prolonged by systemic ther-
apy. It is also unclear whether prolonged stable 
disease (SD) represents a real drug effect or a 
manifestation of the natural history of an indolent 
malignancy, which is difficult to discern, particu-
larly as these trials did not require clear evidence 
of disease progression before enrollment.4

In our study, we required radiological evidence of 
disease progression before enrollment as part of the 
eligibility criteria to ensure the contribution of the 
study therapy to disease stabilization. The primary 

Figure 2. Efficacy of apatinib based on RECIST assessed by investigator review: (a) Best overall response: 
waterfall plot for the maximum percentage change in target lesion size in each patient. The waterfall plot for 
the maximum percentage change in target lesion size in 65 patients had at least one post-baseline efficacy 
assessment. Six patients had a 0% change from baseline. The color indicates the type of response. Red 
represents progressive disease, yellow represents stable disease, and blue represents a partial response. 
(b) Percentage change from baseline in target lesion size over time. The Y-axis values at 20% represent 
the boundary for determination of progressive disease, and the values on the Y-axis at −30% represent the 
boundary for determination of partial response.

https://journals.sagepub.com/home/tam
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Table 2. Response and survival data (efficacy analysis population).

Response during the whole study N = 65 %

BOR

 CR 0 0

 PR 30 46.2

 SD 34 52.3

 PD 1 1.5

 NE 0 0

ORR (95% CI) 30 46.2 (33.7–59.0)

DCR (95% CI) 46 98.5 (91.7–100.0)

Response at 6 months

 CR 0 0

 PR 22 33.8

 SD 24 36.9

 PD 6 9.2

 NE 13 (Including 2 deaths) 20

ORR (95% CI) 22 33.8 (22.6–46.6)

DCR (95% CI) 46 70.8 (59.7–81.8)

Median follow-up, months (IQR) 25.8 (21.0–30.2)  

Median time to response, months 
(IQR)

1.4 (1.1–3.1)  

Median duration of response, 
months (IQR)

17.7 (14.0–20.9)  

PFS

 Events 43 66.2 (53.4–77.4)

 Median PFS, months (IQR) 19.7 (11.8–26.0)  

 6 months PFS rate (95% CI) 92.3% (83.0–97.5%)  

 12 months PFS rate (95% CI) 75.2% (61.5–84.0%)  

 24 months PFS rate (95% CI) 44.7% (32.3–57.5%)  

BOR, best of response; CI, confidence interval; CR, complete response; DCR, 
disease control rate; IQR, interquartile range; NE, not evaluated; ORR, objective 
response rate; PD, progressive disease; PFS, progression-free survival; PR, partial 
response; SD, stable disease.

hypothesis was proved: apatinib had clinical effi-
cacy in patients with R/MACCHN who showed 
disease progression before treatment. The 92.3% 
PFS6mos reported here compares favorably with 
the rates of 39.5–48% observed in several phase II 
trials of other chemotherapeutic drugs and multi-
targeted TKIs tested in ACC, including axitinib,14 
sorafenib,15 and gemcitabine.3 The median PFS 
duration was 19.8 months, which compares favora-
bly to the median PFS values associated with suni-
tinib16 and sorafenib,15 which were 7.2 and 
11.3 months, respectively.

PFS may be a more meaningful endpoint than the 
ORR for the evaluation of non-cytotoxic agents in 
ACC. In our study, 98.5% of patients achieved 
disease control, and tumor shrinkage within the 
PR criteria was observed in 46.2% of patients. 
The response rate was much higher than that 
reported in several phase II trials (0–11%) of 
other multitargeted TKIs tested for ACC, includ-
ing sunitinib,16 sorafenib,15 dovitinib,17 and len-
vatinib.18 There have been few objective responses 
in previous trials, but several studies have demon-
strated high rates and prolonged disease stabiliza-
tion. Considering the excellent efficacy, it maybe 
benefits from the strict screening of patients to 
exclude ones with stable disease or slow progres-
sion. On the other hand, the inhibition rate of 
apatinib on VEGFR-2 is much higher than those 
of sorafinib, sunitinib, or pazopanib.19–22

Limited data suggest that cytotoxic chemother-
apy agents appear to have sufficient activity to 
treat metastatic or locally recurrent ACC.23,24 
This study included 25 patients (36.8%) who had 
received chemotherapy before. The main benefit 
of apatinib lies in its theoretically expected effi-
cacy in chemoresistant ACC. The efficacy of 
apatinib was promising compared with that in 
other studies that tested similar anti-angiogenic 
drugs. Another strength is that apatinib was orally 
administered without the need for hospitalization 
or an infusion pump, which might have improved 
patient adherence and economic effectiveness. 
We remain hopeful that the novel anti-angiogenic 
treatment option will play a role in R/MACCHN.

Hypertension, proteinuria, and hand–foot syn-
drome are considered the most common AEs 
related to anti-angiogenic agents.25 In our trial, 
most of these adverse reactions were of grades 1 to 
2, which is generally consistent with those reported 
in previous studies.26 In this study, one fatal hem-
orrhage was observed and was considered to be 

associated with the treatment. The occurrence of 
a grade 5 bleeding event requires further study to 
examine any association between prior radiation 
and subsequent bleeding risk. A careful selection 
of patients is mandatory to minimize severe bleed-
ing risk, especially in pretreated areas. Toxicities 
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attributable to VEGFR TKIs have been reported 
as predictive biomarkers for treatment efficacy.26 
We found no toxicities correlated with improved 
PFS in a post hoc exploratory analysis of toxicity 
and efficacy.

Cox regression analysis did not show that the 
duration of medication changed the survival 
prognosis of patients. Conversely, the intensity of 
apatinib administered within 6 months strongly 
suggested that patients taking apatinib at the full 
dose had a better PFS6mos. Nevertheless, most 

patients underwent dose modifications because 
of AEs in our study. The AEs were usually man-
ageable with appropriate interventions, and the 
treatment was continued in nearly all patients 
after dose modifications. Generally, with medi-
cation prolongation, the side effects observed 
and recorded are more serious and frequent. 
Taking these findings into account, we suggest 
that careful selection of patients for therapy with 
angiogenesis inhibitors (i.e. those patients with 
good performance status and controlled blood 
pressure) and close monitoring and prompt 

Figure 3. Kaplan–Meier graph for progression-free survival and overall survival.
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intervention are necessary to alleviate the risks 
posed by these toxicities.

Furthermore, we acknowledge that this study has 
some limitations. First, it lacked validation with 
randomization and included a single arm with no 
control group for comparison. All the external 
comparators were derived from the published lit-
erature. Second, most previous studies used ORR 
as the primary endpoint because objective 
responses and stabilization of progressive disease 
infrequently suggest a real therapeutic effect. We 
selected the probability of PFS at 6 months, con-
sidering that the disease control time was more 
important than the short period of tumor 

stabilization or retraction. However, for PFS, the 
data were not mature enough. The calculated 
median PFS and median OS values might not be 
stable. Nevertheless, the study results demon-
strated that the calculated sample size based on 
the PFS6mos was sufficient for ORR evaluation, 
a key secondary endpoint. The exact 95% two-
sided CI for ORR excluded an ORR of 33% as a 
lower bound, deemed clinically meaningful. 
Further follow-up for PFS and OS is ongoing. 
Third, the biomarker analysis (e.g. analyses of 
VEGF, c-kit, and histological patterns) was not 
comprehensive. The association between the 
activities of apatinib and tumor antigenicity and 
aggressiveness remains inconclusive.

Table 3. Treatment-related adverse events (safety population, N = 68).

AEs Grade 1 or 2, n (%) Grade 3, n·(%) Grade 4, n (%) Grade 5, n (%)

Number of AEs 194 23 4 1

Number of subjects with any AEs 68

Non-hematological

Hypertension* 40 (58.8%) 4 (5.9%) 0 (0%) 0 (0%)

Proteinuria* 13 (20%) 6 (9.2%) 0 (0%) 0 (0%)

Hand–foot syndrome* 25(36.8%) 2 (2.9%) 0 (0%) 0 (0%)

Mucositis* 10(14.7%) 1 (1.5%) 0 (0%) 0 (0%)

Fatigue* 14 (20.6%) 2 (2.9%) 0 (0%) 0 (0%)

Anorexia 11 (16.2%) 0 (0%) 0 (0%) 0 (0%)

Diarrhea 0 (0%) 1 (1·5%) 0 (0%) 0 (0%)

Pain 8 (11.8%) 1 (1.5%) 0 (0%) 0 (0%)

Transferase increase* 14 (20.9%) 3 (4.4%) 0 (0%) 0 (0%)

Pulmonary infection 0 (0%) 0 (0%) 3 (4·4%) 0 (0%)

TSH increase 13 (19.1%) 0 (0%) 0 (0%) 0 (0%)

Hemorrhage* 3 (4.4%) 2 (2.9%) 1 (1.5%) 1 (1.5%)

Hematological

Neutropenia 6 (8.8%) 0 (0%) 0 (0%) 0 (0%)

Anemia 5 (7.4%) 0 (0%) 0 (0%) 0 (0%)

Thrombocytopenia 4 (5.8%) 1 (1.5%) 0 (0%) 0 (0%)

AE, adverse event; TSH, thyroid-stimulating hormone.
*Treatment-related AEs
Treatment- related AE refers to AEs that started or worsened in severity on or after the first dose of apatinib and no later 
than 30 days from the date of last study treatment administration.
The percentages were calculated based on the total number of subjects in the safety population (N = 68).
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Conclusion
The study shows the promising efficacy of apat-
inib in R/MACCHN patients compared to the 
disappointing results of previously studied cyto-
toxic and targeted agents. Further investigation to 
support the administration of apatinib in R/
MACCHN patients is needed.
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