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Purpose: The present study was to investigate the real-world efficacy and safety of anlotinib 
monotherapy as third-line therapy for elderly patients with advanced non-small cell lung 
cancer (NSCLC).
Methods: A total of 83 elderly patients (>65 years) with NSCLC who were progressed at least 
two lines of previous systemic therapy were recruited retrospectively. Patients were treated with 
anlotinib monotherapy (12 mg or 10 mg). Efficacy of anlotinib was assessed and all the patients 
were followed up regularly. Adverse reactions were collected during anlotinib administration. 
Univariate analysis was performed using Log rank test and multivariate analysis was adjusted by 
Cox regression analysis. Additionally, prognostic analysis according to common adverse reac-
tions was implemented to identify the potential clinical significance.
Results: The best overall response of the 83 elderly patients during anlotinib monotherapy 
indicated that partial response (PR) was observed in six patients, stable disease (SD) was 
noted in 59 patients, and progressive disease (PD) was reported in 18 patients. Consequently, 
the objective response rate (ORR) was 7.2% (95% CI=2.7–15.1%) and the disease control 
rate (DCR) was 78.3% (95% CI=67.9–86.6%). The median progression-free survival (PFS) 
of the 83 elderly patients with NSCLC was 4.2 months (95% CI=3.51–4.89). Furthermore, 
the median overall survival (OS) of the 83 patients was 9.6 months (95% CI=6.65–12.55). 
The safety profile suggested that the relatively common adverse reactions of the elderly 
patients with ES-SCLC receiving anlotinib therapy were hypertension (49.4%), fatigue 
(45.8%), and hand–foot syndrome (39.8%). Interestingly, association analysis exhibited 
that the median PFS of patients with hypertension and non-hypertension was 4.5 and 3.0 
months, respectively (χ2=6.306, P=0.012).
Conclusion: Anlotinib monotherapy demonstrated a satisfactory efficacy and tolerable 
safety profile in third-line settings for elderly patients with advanced NSCLC. Patients 
who experienced a hypertension adverse reaction induced by anlotinib therapy might confer 
superior PFS. The conclusion should be validated in prospective clinical trials subsequently.
Keywords: elderly non-small cell lung cancer, anlotinib, efficacy, prognosis, safety, 
biomarker

Introduction
Lung cancer is the most common solid tumor all over the world, with approxi-
mately 815,000 new cases and 715,000 deaths in China annually.1 Non-small cell 
lung cancer (NSCLC) accounts for approximately 85% among lung cancer.2 
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Therefore, it is estimated that there are approximately 
693,000 new cases and 608,000 deaths of NSCLC in 
China currently. To our knowledge, most patients were 
diagnosed with locally advanced or metastatic disease 
initially.3 Recent years had witnessed remarkable achieve-
ments regarding the immunotherapy and targeted drugs for 
EGFR, ALK, and ROS1, thus rendering NSCLC the most 
successful cancer in precision medicine.4 Angiogenesis 
was of utmost importance in the growth of tumor and 
was identified as an important therapeutic strategy for 
solid tumors according to the theory of professor 
Folkman since 1971.5 Therefore, recent years had wit-
nessed that antiangiogenic targeted drugs were developed 
and exhibited potential anticancer activity for advanced 
NSCLC. Bevacizumab and ramucirumab demonstrated 
sufficient survival benefit for patients with advanced 
NSCLC both in first-line and second-line treatment.6 As 
an antiangiogenic multi-targeted tyrosine kinase inhibitor 
(TKI), anlotinib had become a new standard of care as 
third-line therapy in China since 2018 according to 
a ALTER0303 Phase III clinical trial.7

To our knowledge, the prevalence of NSCLC decreased 
in younger patients and increased in elderly patients 
recently.8 A previous study indicated that approximately 
50% patients with NSCLC were diagnosed among the popu-
lation aged ≥65 years, suggesting the necessity for appro-
priate therapeutic options in the elderly subgroup.9 

Unfortunately, despite the increasing incidence and preva-
lence of tumors among the elderly population, patients older 
than 75 years accounted for less than 10% of subjects 
recruited in the national cancer institute cooperative group 
studies. Therefore, elderly patients with NSCLC were 
under-represented in clinical trials.10 Usually, the scantiness 
of elderly patients who participated in trial registration could 
be attributed to various factors: advanced age, relatively 
poor performance status, lack of adequate social support, 
cognitive dysfunction, and the presence of multiple comor-
bid conditions and the fact of unwillingness to accept 
increased toxicity. Consequently, in view of the strict age 
eligibility criteria in most clinical trials, comparatively scant 
medical evidence was available as subsequent-line treatment 
for elderly patients with NSCLC clinically.11 Regarding the 
studies of anlotinib in NSCLC, the age of the patients 
included in ALTER0303 ranged from 18–75 with patients 
>70 years accounting for only 8.4%.7 Another retrospective 
study regarding anlotinib in NSCLC who failed the standard 
therapy included 150 patients with the majority age <65 
years.12 Collectively, clinical evidence regarding the efficacy 

and safety of anlotinib as third-line therapy for elderly 
patients with advanced NSCLC was absent and insufficient.

It should be noticed that the overall response of anti-
angiogenic targeted-drugs was disappointing. Objective 
response rate (ORR) of sorafenib, anlotinib, and apatinib 
monotherapy as third-line therapy for advanced NSCLC 
was only 4.9%, 9.2%, and 4.0%, respectively.13 Therefore, 
great individual difference regarding the efficacy of anti-
angiogenic targeted drugs existed clinically.14 As a result, 
exploration of biomarkers that could identify the efficacy 
of anlotinib was of valuable clinical implications currently.

Consequently, the present study was to investigate the 
efficacy and safety of anlotinib in third-line therapy for 
elderly patients with advanced NSCLC and the clinical 
significance according to common adverse reactions.

Patients and Methods
Study Design and Eligibility Criteria
The present study was designed as a retrospective analysis. 
Patients with treatment refractory advanced NSCLC from 
June 2018 to March 2021 in the Department of Thoracic 
Surgery of Affiliated Hospital of Hebei University were 
participated in this study consecutively. Inclusion criteria 
included: 1) histology confirmed diagnosis of NSCLC; 2) 
pathological staging of IIIb or IV; 3) age ≥65 years (elderly 
classification of World Health Organization); 4) the Eastern 
Cooperative Oncology Group (ECOG) performance status 
(PS) of 0–2 score; 5) anlotinib monotherapy was adminis-
tered for patients with NSCLC who failed at least two lines 
of systemic therapy previously; and 6) at least one measur-
able target lesion according to response evaluation criteria in 
solid tumors (RECIST 1.1) to exhibit the drug response. 
Exclusion criteria manifested as: 1) active stage or uncon-
trolled central nervous system metastases; 2) concomitant 
with another cancer or serious disease that could compro-
mise the survival of the patients in the opinion of the 
investigators; 3) previous exposure to anlotinib therapy, 
however, previous other antiangiogenic targeted drugs expo-
sure was permitted; 4) presence of symptom for hemoptysis 
>50 mL/day; and 5) data of efficacy evaluation was not 
available. However, patients who were lost to follow-up 
were included and suitable for survival analysis. A flow 
chart of this retrospective study is illustrated in Figure 1. 
Finally, a total of 83 elderly patients with advanced NSCLC 
were enrolled in this study. The primary endpoint of the 
present study was progression-free survival (PFS), the sec-
ondary endpoints were ORR, disease control rate (DCR), 
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overall survival (OS), safety profile, and association analysis 
between PFS and adverse reaction status. The protocol of the 
present study was approved by the Ethics Committee of the 
Affiliated Hospital of Hebei University, which was con-
ducted in accordance with the Declaration of Helsinki and 
Good Clinical Practice guidelines. Informed consent was 
signed from each enrolled patient and medical data of the 
subjects were confidential at the highest level.

Therapeutic Regimens
Patients were treated with anlotinib (administered orally 
once daily for day 1–14, stopped for 7 days and every 21 
days as one cycle) at an initial dosage of 12 mg or 10 mg 
before breakfast with warm water. Dosages of 12 mg or 
10 mg depended on the investigators’ judgment according 

to the physical conditions of the elderly patients. 
The majority of the patients were treated with anlotinib 
of 12 mg. Additionally, dosage adjustment to 10 mg or 
8 mg was permitted according to the adverse reactions 
during the treatment. Specifically, when grade 3 or 4 
adverse reactions occurred during anlotinib administration, 
the treatment of anlotinib should be suspended until the 
adverse reaction recovered to <grade 2. Then the initial 
dosage of anlotinib might be continued if the patient could 
tolerate it or dosage adjustment was adopted (from 12 mg 
to 10 mg or from 10 mg to 8 mg) according to the actual 
situation or the judgment of the investigator. The treatment 
could be terminated when any life-threatening toxic reac-
tion occurred. Patients continued the treatment until dis-
ease progression or intolerable adverse reactions.

Figure 1 Flow chart of the retrospective study of anlotinib monotherapy as third-line therapy for elderly patients with non-small cell lung cancer.
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Response Assessment and Adverse 
Reaction
Drug response was evaluated according to RECIST ver-
sion 1.1 criteria by investigator assessment using chest 
computed tomography (CT) scans or nuclear magnetic 
resonance imaging (MRI) at baseline and during anlotinib 
treatment. Change of target lesions was assessed every two 
cycles or necessary in the opinion of investigators. The 
results of each imaging assessment were recorded and 
analyzed to document the best overall response of the 
patients.15 Subsequently, follow-up was implemented 
using phone monthly, and the death status of the patients 
was mainly obtained through the communication with the 
relatives of the patients. The last follow-up date of the 
present study was July, 2021.

Regarding the safety profile, adverse reactions during 
treatment were evaluated using Common Terminology 
Criteria for Adverse Events (CTCAE) version 4.03 criteria 
to document adverse reactions that might be drug- 
related.16 Clinical significance according to common 
adverse reactions was performed and analyzed. 
Hypertension was the most common adverse reaction, 
which was found to be of positive relevance to the prog-
nosis during the preliminary analysis. Therefore, subse-
quent correlation analysis was mainly implemented 
between hypertension status and PFS.

Statistical Analysis
Efficacy data manifested as ORR and DCR. ORR was 
defined as the proportion of patients with complete 
response (CR) plus partial response (PR) in total patients. 
DCR was defined as the proportion of patients with CR 
plus PR and stable disease (SD) in total patients. All the 
variables were statistically analyzed using SPSS version 
25.0 (IBM, USA). Prognostic data presented as PFS and 
OS. PFS was defined as the duration from the onset of 
anlotinib administration to disease progression or death, 
whichever occurred first. OS was defined as the duration 
from the onset of anlotinib administration to death of the 
patients from any cause. For those without progression or 
death events at the end of the study, survival end points 
were censored at the date of last follow-up.

Statistical difference of proportion variables and contin-
uous variables according to hypertension status was ana-
lyzed using the Chi-square test and the Mann–Whitney 
U non-parametric test, respectively. Kaplan-Meier curves 
were adopted using Stata version 14.0 to compare the 

differences in PFS according to common adverse reactions 
status. The survival difference was calculated using Log 
rank test. Cox multivariate analysis with the stepwise 
method was adopted to identify the prognostic influencers 
for PFS to produce the hazard ratio (HR) and 95% confi-
dence interval (CI). Statistical significance was accepted 
when P<0.05.

Results
Baseline Characteristics of the 83 Elderly 
Patients with Advanced NSCLC 
According to Hypertension Status
Baseline characteristics of the 83 elderly patients with 
advanced NSCLC are exhibited in Table 1. Subjects 
included were elderly patients with the median age of 76 
years (range=65–87 years). A total of 59 patients were male 
and 24 patients were female. Pathological stage IV was 
observed in 76 patients (91.6%). ECOG performance status 
0–1 score was noted in 39 patients. Non-smokers/former 
smokers were reported in 65 patients (78.3%). The most 
common histology of the patients was adenocarcinoma, 
with 62 cases (74.7%), and squamous cell carcinoma, with 
21 cases (25.3%). Numbers of metastases sites of ≤3 and >3 
were seen in 52 and 31 cases, respectively. Driver gene 
positive mutation was observed in 31 patients (37.3%). 
Interestingly, previous treatment with second line and sub-
sequent line was noted in 21 patients and 62 patients, 
respectively. Besides, a total of 44 patients (53.0%) had 
received targeted drug therapy previously, including EGFR- 
TKI and bevacizumab-based regimens. It should be noticed 
that eight patients (9.6%) were administered with antiangio-
genic TKI treatment previously. Furthermore, a total of 19 
patients had treatment with immunotherapy previously. 
Anlotinib was administered with an initial dosage of 
12 mg or 10 mg in 69 and 14 patients, respectively.

Additionally, patients with hypertension were observed 
in 41 cases (49.4%). As presented in Table 1, baseline 
characteristics of patients according to hypertension status 
were balanced and comparable (P>0.05).

Efficacy of the 83 Elderly Patients with 
Advanced NSCLC Receiving Anlotinib 
Monotherapy
All the 83 elderly patients with advanced NSCLC were 
able to evaluate the efficacy. The best overall response of 
each enrolled patient during anlotinib administration 
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Table 1 Baseline Characteristics of the 83 Elderly Patients with Advanced NSCLC According to Hypertension Status

Characteristics Total Patients (N=83, 
%)

Hypertension Status χ2 P

Hypertension 
(N=41)

Non-Hypertension 
(N=42)

Age (years)
Median (range) 76 (65–87) 75 (65–85) 76 (65–87) NA 0.615

Gender
Male 59 (71.1) 29 (70.7) 30 (71.4) 0.005 0.944
Female 24 (28.9) 12 (29.3) 12 (28.6)

Pathological stage
IIIb 7 (8.4) 3 (7.3) 4 (9.5) 0.131 0.718
IV 76 (91.6) 38 (92.7) 38 (90.5)

ECOG PS score
0–1 39 (47.0) 20 (48.8) 19 (45.2) 0.105 0.746
2 44 (53.0) 21 (51.2) 23 (54.8)

Smoking status
Nonsmoker/former smoker 65 (78.3) 31 (75.6) 34 (80.9) 0.349 0.555
Smoker 18 (21.7) 10 (24.4) 8 (19.1)

Histology
Adenocarcinoma 62 (74.7) 31 (75.6) 31 (73.8) 0.036 0.850
Squamous cell carcinoma 21 (25.3) 10 (24.4) 11 (26.2)

Number of metastases sites
≤3 52 (62.7) 26 (63.4) 26 (61.9) 0.020 0.887
>3 31 (37.3) 15 (36.6) 16 (38.1)

Driver gene mutation statusa

Positive 31 (37.3) 15 (36.6) 16 (38.1) 0.020 0.887
Negative 52 (62.7) 26 (63.4) 26 (61.9)

Lines of previous treatment
Second line 21 (25.3) 9 (22.0) 12 (28.6) 0.481 0.488
Subsequent line 62 (74.7) 32 (78.0) 30 (71.4)

History of targeted drug therapy
Yes 44 (53.0) 21 (51.2) 23 (54.8) 0.105 0.746
No 39 (47.0) 20 (48.8) 19 (45.2)

History of antiangiogenic TKI 
therapy

Yes 8 (9.6) 4 (9.8) 4 (9.5) 0.001 0.971
No 75 (90.4) 37 (90.2) 38 (90.5)

History of immunotherapy
Yes 19 (22.9) 9 (22.0) 10 (23.8) 0.041 0.840
No 64 (77.1) 32 (78.0) 32 (76.2)

Initial dosage of anlotinib (mg)
12 69 (83.1) 34 (82.9) 35 (83.3) 0.002 0.961
10 14 (16.9) 7 (17.1) 7 (16.7)

Note: aDriver gene mutation status was EGFR mutation or ALK or ROS1 rearrangement. 
Abbreviations: NSCLC, non-small cell lung cancer; NA; not available; ECOG, Eastern Cooperative Oncology Group; PS, performance status; TKI, tyrosine kinase inhibitor.
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indicated that CR was seen in no patients, PR was 
observed in six patients, SD was noted in 59 patients and 
progressive disease (PD) was reported in 18 patients 
according to RECIST version 1.1. Consequently, the 
ORR of the 83 elderly patients was 7.2% (95% CI=2.7– 
15.1%), DCR was 78.3% (95% CI=67.9–86.6%). 
Waterfall plot for the best percentage change in target 
lesion of the 83 elderly patients according to hypertension 
status is illustrated in Figure 2. Accordingly, ORR of 

patients with hypertension and non-hypertension was 
7.3% and 7.1%, respectively (P=0.976). And DCR of 
patients with hypertension and non-hypertension was 
85.5% and 71.4%, respectively (P=0.123). Additionally, 
CT scan for the change of target lesions in one elderly 
patient with advanced NSCLC before and after anlotinib 
administration was illustrated in Figure 3. Administration 
with anlotinib was effective prominently and the target 
lesion declined significantly.

Figure 2 Waterfall plot for the best percentage change in target lesion size of the 83 elderly patients with non-small cell lung cancer receiving anlotinib monotherapy 
according to hypertension status.

Figure 3 The CT scan results for the changes of target lesions in one elderly patient with non-small cell lung cancer before and after the treatment of anlotinib [follow-up 
date: December 5, 2018 (left) and March 4, 2019 (right)].
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Prognosis of the 83 Elderly Patients with 
Advanced NSCLC Receiving Anlotinib 
Monotherapy
Regarding the prognostic data, the median follow-up duration 
for all the patients from the date of enrollment to the last 
follow-up date was 8.6 months (follow-up range=0.3–30.0 
months). As exhibited in Figure 4A, the median PFS of the 
83 elderly patients with advanced NSCLC receiving anlotinib 
monotherapy was 4.2 months (95% CI=3.51–4.89). 
Furthermore, prognostic significance of various baseline char-
acteristics was also analyzed with the primary endpoint-PFS. 
Univariate analysis investigated the median PFS and 95% CI 
according to different baseline characteristic subgroups. 
Interestingly, as exhibited in Table 2, ECOG PS score and 
number of metastases sites were strikingly associated with 
PFS in univariate analysis. The median PFS of patients with 
PS 0–1 score and 2 score was 5.0 months and 3.1 months, 
respectively (P=0.009). Besides, patients with a number of 
metastases sites ≤3 conferred a longer PFS than patients with 
a number of metastases sites >3 (median PFS: 4.8 versus 3.6 
months, P=0.021). The other baseline characteristics showed 
balanced efficacy regarding PFS of anlotinib monotherapy and 
no significant statistical difference was observed (P>0.05).

Furthermore, as shown in Figure 4B, the comparatively 
long follow-up duration yielded the mature survival data, 
which indicated that the median OS of the 83-patients 
cohort was 9.6 months (95% CI=6.65–12.55).

Safety Profile of the 83 Elderly Patients 
with Advanced NSCLC Receiving 
Anlotinib Monotherapy
The maximum toxicity of the 83 elderly patients experi-
enced during anlotinib monotherapy were collected and 

analyzed in the present study. As shown in Table 3, the 
common drug-related adverse reactions were hypertension 
(49.4%), fatigue (45.8%), hand–foot syndrome (HFS, 
39.8%), diarrhea (33.7%), loss of weight (31.3%), 
decreased appetite (21.7%), hematological toxicity 
(18.1%), hypertriglyceridemia (13.3%), AST/ALT eleva-
tion (9.6%), and hemoptysis (6.0%). Furthermore, the 
grade ≥3 adverse reactions were observed in hypertension 
(18.1%), fatigue (6.0%), HFS (7.2%), diarrhea (3.6%), 
loss of weight (4.8%), decreased appetite (1.2%), hemato-
logical toxicity (2.4%), hypertriglyceridemia (1.2%), AST/ 
ALT elevation (1.2%), and hemoptysis (1.2%). Total 
adverse reactions were tolerable and controllable.

Clinical Implication According to 
Hypertension Status
As exhibited in Table 3, a total of 41 patients were 
observed to experience hypertension adverse reaction dur-
ing anlotinb treatment. Accordingly, the PFS of the 83 
elderly patients with advanced NSCLC according to 
hypertension status is illustrated in Figure 5. The median 
PFS of patients with hypertension and non-hypertension 
was 4.5 months (95% CI=0.86–8.14) and 3 months (95% 
CI=1.71–4.29), respectively. The difference was statisti-
cally significant (χ2=6.306, P=0.012).

Furthermore, Cox multivariate analysis was performed to 
identify the independent significance of hypertension status. 
Those factors (ECOG PS score, number of metastases sites 
and hypertension status) showed positive relevance to PFS in 
univariate analysis (P<0.05) was included in the multivariate 
analysis accordingly. The results of multivariate analysis are 
illustrated in Table 4, and a significant statistical difference 
was still observed, which indicated that hypertension status 

Figure 4 Progression-fee survival (A) and Overall Survival (B) of the 83 elderly patients with treatment refractory non-small cell lung cancer receiving anlotinib 
monotherapy.
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Table 2 Univariate Analysis for PFS of the 83 Elderly Patients with Advanced NSCLC According to Baseline Characteristics

Characteristics N Median PFS 
(Months)

95% CI P

Age (Years)
<76 38 4.5 3.64–5.36 0.435
≥76 45 4.0 3.32–4.68

Gender
Male 59 3.9 3.21–4.59 0.318
Female 24 4.6 3.79–5.41

Pathological stage
IIIb 7 4.8 4.01–5.59 0.613
IV 76 4.2 3.49–4.91

ECOG PS score
0–1 39 5.0 1.13–8.87 0.009
2 44 3.1 1.79–4.41

Smoking status
Nonsmoker/former smoker 65 4.2 3.37–5.03 0.734
Smoker 18 4.2 3.41–4.99

Histology
Adenocarcinoma 62 4.4 3.73–5.07 0.411
Squamous cell carcinoma 21 4.0 3.19–4.81

Number of metastases sites
≤3 52 4.8 2.25–7.35 0.021
>3 31 3.6 2.09–5.11

Driver gene mutation status
Positive 31 4.4 3.62–5.18 0.616
Negative 52 4.2 3.54–4.86

Lines of previous treatment
Second line 21 4.2 3.58–4.82 0.519
Subsequent line 62 4.0 3.31–4.69

History of targeted drug 
therapy

Yes 44 4.4 3.59–5.21 0.439
No 39 3.9 3.08–4.72

History of antiangiogenic 
TKI therapy

Yes 8 3.9 3.27–4.53 0.562
No 75 4.2 3.41–4.99

History of immunotherapy
Yes 19 4.8 4.04–5.56 0.313
No 64 4.0 3.18–4.82

Initial dosage of anlotinib 
(mg)

12 69 4.5 3.77–5.23 0.432
10 14 4.0 3.21–4.79

Abbreviations: NSCLC, non-small cell lung cancer; NA; not available; ECOG, Eastern Cooperative Oncology Group; PS, performance status; TKI, tyrosine 
kinase inhibitor; CI, confidence interval.
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was an independent factor for PFS (HR=0.69, P=0.021). 
Additionally, ECOG score was also noted to be an indepen-
dent factor for PFS (HR=0.63, P=0.015). Besides, the num-
ber of metastases was also an independent factor for PFS 
(HR=0.75, P=0.035).

Discussion
The present study was the first retrospective study that 
highlighted real-world evidence regarding the efficacy 

and safety of anlotinib monotherapy as third-line therapy 
for elderly patients with NSCLC. Simultaneously, clinical 
implications according to hypertension status suggested 
that hypertension induced by anlotinib monotherapy 
might be associated with superior PFS. Collectively, anlo-
tinib could be effective and safe for elderly patients with 
treatment refractory NSCLC.

To our knowledge, recent years have witnessed the 
increase of elderly patients with NSCLC in China 
dramatically.17 It was reported that the decreases in lean 
body mass, hepatic blood flow, and renal function was 
involved in the distribution, metabolism, and excretion of 
the targeted drugs to some extent.18 Therefore, elderly 
patients were always selected with caution and strict 
restrictions on age criteria had rejected the elderly patients 
largely in numerous clinical trials,19 which resulted in 
a great discrepancy between the proportion of elderly 
patients in the total population and the proportion in clin-
ical trials regarding lung cancer: 67% versus 35%.20 

Therefore, under-representation was especially significant 
for patients ≥75 years.21 Consequently, elderly patients 
with advanced NSCLC were urgently needed for effective 
and safe drugs both in clinical trials and clinical practice.

Despite the fact that recent years had witnessed that rapid 
progress of targeted therapy, immunotherapy and antiangio-
genic targeted drugs strikingly prolonged the survival of 

Table 3 Safety Profile of the 83 Elderly Patients with Advanced 
NSCLC Receiving Anlotinib Monotherapy

Adverse 
Reactions

Total 
(N, %)

Grade 1–2 
(N, %)

Grade ≥3 
(N, %)

Hypertension 41 (49.4) 26 (31.3) 15 (18.1)

Fatigue 38 (45.8) 33 (39.8) 5 (6.0)
Hand-foot syndrome 33 (39.8) 27 (32.5) 6 (7.2)

Diarrhea 28 (33.7) 25 (30.1) 3 (3.6)

Loss of weight 26 (31.3) 22 (26.5) 4 (4.8)
Decreased appetite 18 (21.7) 17 (20.5) 1 (1.2)

Hematological 
toxicity

15 (18.1) 13 (15.7) 2 (2.4)

Hypertriglyceridemia 11 (13.3) 10 (12.1) 1 (1.2)

AST/ALT elevation 8 (9.6) 7 (8.4) 1 (1.2)
Hemoptysis 5 (6.0) 4 (4.8) 1 (1.2)

Abbreviations: NSCLC, non-small cell lung cancer; AST, aspartate amino trans-
ferase; ALT, alanine aminotransferase.

Figure 5 Progression-free survival of the 83 elderly patients with treatment refractory non-small cell lung cancer according to hypertension status.
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patients with NSCLC both in first-line and second-line ther-
apy, most patients still progressed or failed the treatment 
eventually with relatively appropriate performance status to 
receive the subsequent therapy.22 However, treatment as 
a third-line or subsequent-line for patients with advanced 
NSCLC remained dismal.23 Encouragingly, anlotinib sup-
pressed both tumor angiogenesis via inhibition of VEGFR, 
PDGFR, and FGFR and tumor proliferation through the 
target of c-Kit, Ret, and c-FMS.24 Consequently, anlotinib 
was approved for the treatment of NSCLC,7 SCLC,25 and 
soft tissue sarcoma in China since June 2018.26 Regarding 
the elderly patients with lung cancer who received anlotinib 
therapy, a previous study initiated by PF Song and collea-
gues included a total of 79 elderly patients with extensive- 
stage small cell lung cancer aged 60 years old or above who 
were treated with 12 mg anlotinib monotherapy.15 The 
results suggested that the preliminary efficacy and safety of 
anlotinib for elderly patients with previously treated ES- 
SCLC was satisfactory, which exhibited that patients with 
lung cancer could stand a good chance to benefit from 
anlotinib monotherapy.

Overall response of anlotinib in elderly patients with 
advanced NSCLC exhibited that ORR and DCR were 
7.2% and 78.3%, respectively. Additionally, prognostic 
data indicated that the median PFS was 4.2 months (95% 
CI=3.51–4.89). Efficacy regarding ORR and DCR in our 
study was consistent with that in the ALTER0303 clinical 
trial. However, PFS in our study seemed to be slightly 
worse than that of the phase III clinical trial of anlotinib 
for advanced NSCLC initiated by BH Han and colleagues 
according to the ALTER0303 trial (ORR=9.2%, 
DCR=81.0% median PFS=5.4 months of anlotinib arm).7 

We speculated that the dominant reason could be attributed 
to the discrepancy of age between the two studies. The 
median ages in ALTER0303 and our study were 59 years 

and 76 years, respectively. After all, our study was 
designed specifically in elderly patients with 
a comparatively worse prognosis.27 The second reason 
could be the retrospective design of our study. To our 
knowledge, management of the patients and adherence of 
the therapy in a retrospective study was not sufficient and 
normative compared with the well-designed phase III clin-
ical trial, which was proved in another retrospective 
study.28 A third reason could be attributed to the fact that 
patients with ECOG 2 score in our study accounted for 
a much higher proportion than those in the ALTER0303 
trial (53.0% versus 0.7%). To our knowledge, ECOG 
performance status was confirmed to be an independent 
prognostic factor to predict the survival among patients 
with NSCLC.29 Furthermore, Cox regression analysis in 
our study also suggested that patients with ECOG perfor-
mance status 2 score were correlated with worse PFS 
independently. Another two retrospective studies regarding 
anlotinib monotherapy for patients with previously treated 
NSCLC were reported recently. They included a total of 
52 and 206 patients both aged 18 years older. And the 
ORR, DCR, and median PFS were 10–16%, 78–80%, and 
4.0–4.5 months, respectively.30,31 The subgroup analysis 
in their study suggested that the median PFS of patients 
≥60 years was 4.5 and 4.0 months and no statistical sig-
nificance regarding PFS analysis was observed according 
to the age subgroup, which was consistent with that in our 
study and demonstrated that elderly patients could benefit 
from anlotinib monotherapy similar to the younger 
patients. Additionally, another independent factor that 
showed positive relevance to PFS identified in our study 
was the number of metastases sites. The results were also 
in concert with that in another retrospective study initiated 
by Cheng et al.32 Furthermore, the median OS of the 83 
elderly patients with advanced NSCLC receiving anlotinib 
monotherapy was 9.6 months, which was close to that 
reported in the phase III clinical trial (ALTER0303, med-
ian OS=9.63 months of anlotinib arm) in spite of the fact 
that patients in our study were much older. The explana-
tion could be attributed to the tendency that considerable 
immunotherapy drugs (PD-1 or PD-L1 inhibitors) were 
licensed in China since the approval of anlotinib in 
June 2018, which could contribute to the survival benefit 
for the elderly patients as subsequent treatment consecu-
tively. Pembrolizumab, nivolumab, sintilimab, and camre-
lizumab were proved to be effective for previously treated 
patients with advanced NSCLC in subsequent-line 
therapy.33 Consequently, elderly patients with previously 

Table 4 Multivariate Cox Analysis for PFS According to Baseline 
Characteristics and Hypertension Status

Characteristics HR 95% CI P

ECOG PS score
0–1 vs 2 0.63 0.29–0.89 0.015

Number of metastases sites
≤3 vs >3 0.75 0.45–0.94 0.035

Hypertension status
Hypertension vs non-hypertension 0.69 0.42–0.91 0.021

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PS, performance 
status; HR, hazard ratio; CI, confidence interval.
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treated NSCLC were able to choose the immunotherapy as 
the subsequent-line treatment when they failed anlotinib 
administration, which might prolong the survival of the 
patients to some extent.

Regarding the safety profile of anlotinib in elderly 
patients, the most common adverse reactions during anlo-
tinib administration manifested as hypertension, fatigue, 
HFS, diarrhea, and loss of weight, which were the fre-
quently experienced adverse reactions of antiangiogenic 
targeted drugs clinically.33 However, it should be noted 
that the incidence of hypertension in our study seemed to 
be higher than that in the ALTER0303 trials, though 
a considerable proportion of the patients in our study 
were treated with the initial dosage of 10 mg anlotinib, 
especially the incidence of grade ≥3 hypertension (18.1% 
versus 13.2%). The possible explanation could be the 
elderly patients in our study. To our knowledge, elderly 
patients were often concomitant with medical and physio-
logical characteristics that were susceptible to hyperten-
sion and other predisposition factors that might contribute 
to hypertension according to the previous research.34 That 
could explain the reason why the incidence of hyperten-
sion in elderly patients was higher when receiving anloti-
nib treatment. Interestingly, the relevance of hypertension 
status to PFS in our study identified the potential biomar-
ker for anlotinib monotherapy among patients with 
advanced NSCLC clinically, which suggested that hyper-
tension induced by anlotnib monotherapy could be used as 
a valuable biomarker to predict PFS of the patients. And 
the results were in concert with that of the previous retro-
spective study regarding another antiangiogenic TKI- 
apatinib for patients with NSCLC to some extent.35,36 To 
our knowledge, hypertension might be one of the most 
common and most representative adverse reactions 
induced by the treatment of antiangiogenic targeted drugs 
that effected the VEGF/VEGFR pathway, including bev-
acizumab, ramucirumab, apatinib, and anlotinib.37 On the 
one hand, blockade of VEGF/VEGFR signaling pathway 
could lead to a decrease in nitric oxide production, causing 
vasculature constriction and a reduction in the renal excre-
tion of sodium, which might contribute to an increase in 
blood pressure.38 On the other hand, hypertension could be 
a consequence of vascular rarefaction, which was the 
depletion of arterioles and capillaries resulting from the 
inhibition of the growth factors required to form new 
capillaries and recruit endothelial cell progenitors.39 

Therefore, the occurrence of hypertension could partly 
reflect that anlotinib administration worked in the human 

body successfully and served as a biomarker eventually. 
However, the conclusion in our research should be inter-
preted with caution, given that elderly patients were 
always concomitant with potential predisposition factors 
that contributed to hypertension and most of them had 
a history of hypertension usually, which could compromise 
the true hypertension induced by anlotinib therapy.40 

Consequently, our conclusion that elderly patients with 
hypertension might confer superior PFS should be vali-
dated in prospective clinical trials subsequently.

From the objective view, limitations existed in the 
present study inevitably. First, the sample size was small 
as a real-world study, and only 83 elderly patients were 
enrolled. Second, the present study was designed as 
a retrospective analysis and some bias could not be 
avoided. Clinical significance according to hypertension 
status was interpreted thoroughly. Collectively, we thought 
our study was of potential significance as the clinical 
guidance for elderly patients with treatment refractory 
NSCLC receiving anlotinib monotherapy.
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