
O R I G I N A L  R E S E A R C H

Efficacy and Safety of Anlotinib for Elderly Patients 
with Previously Treated Extensive-Stage SCLC and 
the Prognostic Significance of Common Adverse 
Reactions

This article was published in the following Dove Press journal: 
Cancer Management and Research

Peng-Fei Song 
Ning Xu 
Qin Li

Department of Respiratory and Critical 
Care Medicine, The First People’s 
Hospital of Lian Yun Gang, Lian Yun Gang 
222000, Jiangsu, People’s Republic of 
China 

Background: This study was to investigate the efficacy and safety of anlotinib for elderly 
patients with previously treated extensive-stage small cell lung cancer (ES-SCLC) and the 
prognostic significance of common adverse reactions.
Patients and Methods: A total of 79 elderly patients (≥60 years) with ES-SCLC who 
failed after at least two lines of previous systemic therapy were included. Baseline char-
acteristics of the patients were collected. Follow-up was conducted regularly. Adverse 
reactions were documented. Survival curves were drawn using Kaplan–Meier method. 
Univariate analysis was assessed using log rank test, and multivariate analysis was adjusted 
by Cox regression analysis. Additionally, the prognostic significance of common adverse 
reactions was performed.
Results: All of the 79 patients were available for evaluation of efficacy. Partial response 
(PR) was observed in 7 patients, stable disease (SD) was noted in 48 patients and progressive 
disease (PD) was confirmed in 24 patients. Consequently, the objective response rate (ORR) 
was 8.9% and disease control rate (DCR) was 69.6%. The median progression-free survival 
(PFS) of the 79 elderly patients with ES-SCLC was 3.0 months [95% confidence interval 
(CI): 2.02–3.98]. The median overall survival (OS) was 7.1 months (95% CI: 5.07–9.13). 
Safety profile demonstrated that the relatively common adverse reactions of the elderly 
patients with ES-SCLC receiving anlotinib treatment were hypertension (40.5%), hand-foot 
syndrome (HFS, 31.6%), diarrhea (27.8%), decreased appetite (20.3%), fatigue (17.7%) and 
weight loss (17.7%). Interestingly, the prognostic significance of common adverse reactions 
indicated that the median PFS of patients with hypertension and without hypertension was 
4.35 and 2.95 months, respectively (P=0.01), and the median PFS of patients with HFS and 
without HFS was 4.20 and 2.95 months, respectively (P=0.03).
Conclusion: The preliminary efficacy and safety of anlotinib in the treatment for elderly 
patients with previously treated ES-SCLC was satisfactory, and patients with hypertension 
and hand-foot syndrome might confer superior prognosis.
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Introduction
Lung cancer is the most common malignant tumor both in China and worldwide.1 

Currently, it is estimated that there are approximately 0.73 million new cases and 
0.61 million new deaths in China annually.2 Small-cell lung cancer (SCLC) is 
a highly aggressive and lethal malignancy and accounts for approximately 15% 
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of the total number of lung cancers.3 Most patients 
relapsed owing to the emergence of drug-resistant tumor 
after the successful induction therapy.4 Despite the fact 
that diagnostic techniques were developed, remarkably, 
approximately 70% of patients were diagnosed with exten-
sive-stage SCLC (ES-SCLC) with poor prognosis.5 

Furthermore, no significant breakthrough of the treatment 
strategy for ES-SCLC was observed in the past 30 years.6 

Although the regimen of platinum combined with etopo-
side exhibited superior overall response as the standard 
first-line treatment, the majority of patients with ES-SCLC 
relapsed after a short period of response.7 The efficacy of 
routine single-agent chemotherapy as second-line treat-
ment were limited clinically. However, it was noteworthy 
that immunotherapy demonstrated significant benefit for 
patients with malignant tumors recently. Pembrolizumab 
and nivolumab were licensed as third-line setting for 
patients with ES-SCLC who failed the first- or second- 
line treatment in the last three years.8,9

Angiogenesis is a complex process that plays important 
roles in tumor growth and metastasis.10 Previous research 
suggested that approximately 80% of tissues in SCLC 
were positive of VEGF expression and the VEGF level 
was an independent prognostic factor in SCLC.11 Recent 
years witnessed that antiangiogenic drugs demonstrated 
superior anticancer activity in SCLC.12 Bevacizumab 
exhibited improved progression-free survival (PFS) as 
first line treatment for patients with ES-SCLC in a phase 
ш clinical trial.13 With regard to antiangiogenic small 
molecule tyrosine kinase inhibitor (TKI), sunitinib, vande-
tanib, sorafenib, pazopanib and apatinib were investigated 
as second-line or subsequent-line therapy in clinical trials 
previously. Unfortunately, efficacy of the TKIs remained 
dismal and they failed to show clinical benefits for patients 
with SCLC.14 However, anlotinib demonstrated improved 
PFS and OS significantly in ALTER1202 clinical trial for 
patients with ES-SCLC as a novel oral multi-target TKI 
with inhibition of VEGFR1–3, FGFR1–4, PDGFRα-β, 
c-Kit and Ret.15 Consequently, anlotinib was licensed as 
the standard third-line regimen for patients with ES-SCLC 
by the China State Food and Drug Administration (cFDA) 
in 2019.

However, to the best of our knowledge, approximately 
90% of patients with SCLC were elderly.16 Given that strict 
age eligibility criteria were set in most clinical trials, rela-
tively rare medical evidence was available regarding the 
third- and subsequent-line treatment in elderly patients 
with ES-SCLC clinically. The age of patients in the studies 

of anlotinib ranged from 31 to 71 with the median of 
57 years.15 Another phase II study of anlotinib in 45 patients 
with relapsed SCLC recruited 69% patients who were under 
65 years.17 In terms of the studies of pembrolizumab, the age 
of patients enrolled in Keynote 028 and Keynote 158 ranged 
from 24 to 84 with the median of 62 years and those of age 
≥65 years only accounted for 39.8%.18 In consequence, 
clinical evidence regarding the efficacy and safety for the 
subsequent-line regimens in elderly patients with ES-SCLC 
was absent and insufficient.

Furthermore, the objective response rate (ORR) of 
antiangiogenic targeted drugs were relatively low. In the 
treatment for ES-SCLC, the ORR of sunitinib, sorafenib, 
apatinib and anlotinib monotherapy were 0.0%, 6.0%, 
17.5% and 4.9%, respectively.19,20 Results of these studies 
indicated that great individual difference was observed 
regarding the efficacy of antiangiogenic TKIs clinically. 
Therefore, the investigation of biomarkers which could 
predict the efficacy of patients who were treated with 
anlotinib was necessary.21

The aim of the present study was to investigate the 
efficacy and safety of anlotinib for elderly patients with 
previously treated ES-SCLC and the prognostic signifi-
cance of common adverse reactions.

Patients and Methods
Study Design and Patient Enrollment
The present study was designed as a real-world retrospective 
analysis. Patients with ES-SCLC who failed after at least two 
lines of previous therapy in the Department of Respiratory 
and Critical Care Medicine of the First People’s Hospital of 
Lian Yun Gang from June 2018 to March 2020 participated 
in this study. The eligibility criteria were as follows: (a) 
histologically or cytologically confirmed SCLC; (b) elderly 
patients with age of ≥60 years; (c) Eastern Cooperative 
Oncology Group (ECOG) performance status ≤2; (d) anloti-
nib was administrated for patients who failed after at least 
two lines of systemic chemotherapy regimens previously. 
Both patients who relapsed more than 3 months after the 
completion of first-line chemotherapy (platinum-sensitive) 
and patients who relapsed within 3 months after the comple-
tion of first-line chemotherapy or during chemotherapy (pla-
tinum-resistant) were included; (e) at least one measurable 
target lesion according to response evaluation criteria in solid 
tumors (RECIST 1.1);22 and (f) adequate renal, hepatic and 
hematopoietic function for patients to receive anlotinib ther-
apy. Key exclusion criteria included: (a) previous exposure to 
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anlotinib (however, pervious bevacizumab exposure was 
permitted); (b) newly diagnostic or untreated central nervous 
system metastases; (c) concomitant with other tumors or 
serious diseases based on the decision of the investigator; 
and (d) absence of the data for efficacy evaluation or follow- 
up information. The flow chart of this retrospective study is 
illustrated in Figure 1. Eventually, a total of 79 elderly 
patients with ES-SCLC were enrolled. The primary endpoint 
was PFS, the secondary endpoint was ORR, disease control 
rate (DCR), overall survival (OS), safety profile and the 
prognostic significance of common adverse reactions 
induced by anlotinib. This study was approved by the ethics 
committee of the First People’s Hospital of Lian Yun Gang. 
Informed consent was signed by each enrolled patient in 
accordance with the recommendations of the Declaration of 
Helsinki.

Study Procedures
All of the patients were treated with anlotinib (anlotinib 
administrated for 14 days, discontinued for 7 days and 
repeated every 21 days) at an initial dosage of 12mg before 
breakfast with warm water. Dosage reduction to either 10mg 
or 8mg was permitted according to the toxicity during the 
treatment. Treatment was suspended when life-threatening 

adverse reactions occurred. Patients continued the treatment 
until disease progression or intolerable adverse reactions.

Study Assessments and Follow-Up 
Protocol
The therapeutic response was evaluated according to 
RECIST version 1.1 criteria by investigator assessment 
using the 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 based on the actual 
situation when the clinical symptoms of patients worsened. 
The best overall response of each enrolled patient was 
recorded during anlotinib treatment. Furthermore, adverse 
reactions during treatment were documented using 
Common Terminology Criteria for Adverse Events 
(CTCAE) version 4.03 criteria to describe toxicity profile 
that might be drug-related.23 The prognostic significance 
of common adverse reactions was performed and ana-
lyzed. For this analysis, hypertension was defined as either 
new-onset hypertension or worsening grade (CTCAE 
v4.03) from baseline in patients with a history of hyper-
tension using AE data and actual blood pressure 

Figure 1 The flow chart of the retrospective study of anlotinib in the treatment for elderly patients with previously treated extensive-stage small cell lung cancer.
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measurements. For preexisting hypertension, any increase 
in drug dosage or initiation of a new antihypertensive 
agent was denoted as grade 3.24

Initial follow-up was performed in the hospital, where 
baseline characteristics and adverse reactions and the date 
of disease progression of each patient could be clearly 
obtained through the electronic medical record system. 
The subsequent follow-up was performed through mobile 
phone and progression or death status was mainly 
obtained. The last follow-up date of this study was 
June 25, 2020.

Statistical Analysis
ORR was calculated using the rate of complete response 
(CR) plus partial response (PR). DCR was calculated using 
the rate of CR plus PR and stable disease (SD). Variables 
were statistically analyzed using SPSS version 25.0 (IBM, 
USA). The PFS was defined as the duration from the date of 
anlotinib treatment to disease progression or death, which-
ever occurred first. OS was defined as the duration from the 
date of anlotinib treatment to death of the patient from any 
cause.17 For those without progression or death events by 
the end of the study follow-up, survival end points were 
censored at the date of last follow-up.

Statistical difference of proportion variables and con-
tinuous variables according to common adverse reactions 
status was analyzed using the chi-square test and the 
Mann–Whitney U nonparametric test, respectively. The 
primary analysis was performed on PFS. Kaplan-Meier 
curves were drawn using Stata version 14.0 to compare 
the differences in PFS according to common adverse reac-
tions status. Survival difference was calculated using log 
rank test. Cox regression analysis was carried out for PFS 
in multivariable analysis. Backward-selection procedure 
was used to adjust the potential confounding covariates. 
Statistical significance was accepted when P<0.05.

Results
Baseline Characteristics of the 79 Elderly 
Patients with ES-SCLC
The baseline characteristics of the 79 elderly patients with ES- 
SCLC is shown in Table 1. The median age of the patients was 
71 years (range: 60–83 years). A total of 56 patients were male 
(70.9%). Patients with ECOG 0–1 score were observed in 
42 cases (53.2%). Nonsmoker and former smoker/smoker 
were noted in 11 and 68 patients, respectively. Regarding the 
relapse type of first-line regimen, platinum-sensitive and 

platinum-resistant were reported in 38 and 35 patients, respec-
tively. However, 6 patients were not available for the assess-
ment of relapse type. Lines of previous treatment with 2 and 
≥3 was observed in 43 and 36 patients, respectively. A total of 
53 patients (67.1%) received radiotherapy previously. 
Additionally, 11 patients (13.9%) were administrated with 
targeted drugs previously. Interestingly, 10 patients received 
immunotherapy previously.

In addition, patients with hypertension and hand-foot 
syndrome (HFS) were observed in 32 cases (40.5%) and 
25 cases (31.6%), respectively. As illustrated in Table 1, 
baseline characteristics of patients with hypertension and 
HFS were comparable with those of patients with non- 
hypertension and non-HFS (P>0.05).

Efficacy of the 79 Elderly Patients with 
ES-SCLC Who Received Anlotinib 
Therapy
All of the 79 elderly patients with ES-SCLC were available 
for efficacy assessment. As described in the method section, 
the best overall response for target lesions of each enrolled 
patient was illustrated. Efficacy of anlotinib included CR in 
0 patients, PR in 7 patients, SD in 48 patients and PD in 24 
patients. Therefore, the ORR was 8.9%, disease control rate 
(DCR) was 69.6%. Waterfall plot for the best percentage 
change in target lesion of the 79 elderly patients with ES- 
SCLC is illustrated in Figure 2. Additionally, the CT scan of 
the changes for primary target lesions of one patient with 
SCLC after 2 cycles of treatment with anlotinib is shown in 
Figure 3. The treatment with anlotinib was obviouslyeffec-
tive and target lesion reduced significantly.

Besides, the median follow-up time for all of the patients 
was 7.0 months (follow-up range: 0.3–20.0 months). As 
shown in Figure 4, the median PFS of the 79 elderly patients 
with ES-SCLC who received anlotinib monotherapy was 3.0 
months [95% confidence interval (CI): 2.02–3.98].

Univariate analysis investigated the median PFS accord-
ing to different baseline characteristic subgroups. As illu-
strated in Table 2, only ECOG score was significantly 
associated with PFS in univariate analysis, which exhibited 
that the median PFS of patients with ECOG 0–1 score was 
longer than that of patients with the 2 score (4.1 vs 2.2 
months, P=0.019). Additionally, it should be noted that 
patients who were platinum-sensitive for first-line che-
motherapy had a trend for superior PFS compared with 
patients who were platinum-resistant, although the difference 
was not statistically significant (3.9 vs 2.5 months, P=0.095).
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Furthermore, OS was also assessed in this study. As 
illustrated in Figure 4, the median OS of the 79 elderly 
patients with ES-SCLC who received anlotinib monother-
apy was 7.1 months (95% CI: 5.07–9.13).

Safety Profile of the 79 Elderly Patients 
with ES-SCLC Who Received Anlotinib 
Treatment
All of the 79 elderly patients were available for safety profile. 
The maximum toxicity of the 79 elderly patients that 
occurred during treatment with anlotinib were documented 

and analyzed. No grade 5 adverse reactions were noted 
during the entire treatment. As shown in Table 3, the com-
mon drug-related adverse reactions were hypertension 
(40.5%), hand-foot syndrome (HFS) (31.6%), diarrhea 
(27.8%), decreased appetite (20.3%), fatigue (17.7%), 
weight loss (17.7%), hematological toxicity (13.9%), hyper-
triglyceridemia (11.4%), AST/ALT elevation (8.9%), dizzi-
ness (6.3%) and hemoptysis (2.5%). Importantly, most of the 
adverse reactions were grade 1–2. The grade ≥3 adverse 
reactions were observed in hypertension (11.4%), HFS 
(6.3%), diarrhea (2.5%), fatigue (3.8%), hematological 

Table 1 Baseline characteristics of the 79 elderly patients with ES-SCLC according to hypertension and HFS status

Characteristics Total 
(N=79, %)

Hypertension Status P HFS Status P

Hypertension 
(N=32)

Non-Hypertension 
(N=47)

HFS 
(N=25)

Non-HFS 
(N=54)

Age (year) 0.521 0.415
Median (range) 71 (60–83) 70 (60–79) 71 (60–83) 69 (60–80) 71 (60–83)

Gender 0.396 0.701
Male 56 (70.9) 21 (65.6) 35 (74.5) 17 (68.0) 39 (72.2)

Female 23 (29.1) 11 (34.4) 12 (25.5) 8 (32.0) 15 (27.8)

ECOG score 0.650 0.731
0–1 42 (53.2) 18 (56.3) 24 (51.1) 14 (56.0) 28 (51.9)

2 37 (46.8) 14 (43.8) 23 (48.9) 11 (44.0) 26 (48.1)

Smoking status 0.719 0717
Nonsmoker 11 (13.9) 5 (15.6) 6 (12.8) 4 (16.0) 7 (13.0)

Former smoker/smoker 68 (86.1) 27 (84.4) 41 (87.2) 21 (84.0) 47 (87.0)

Relapse type of first-line 

regimen

0.855 0.996

Platinum-sensitive 38 (48.1) 16 (50.0) 22 (46.8) 12 (48.0) 26 (48.1)

Platinum-resistant 35 (44.3) 14 (43.8) 21 (44.7) 11 (44.0) 24 (44.4)
NA 6 (7.6) 2 (6.2) 4 (8.5) 2 (8.0) 4 (7.5)

Lines of previous treatment 0.848 0.849
2 43 (54.4) 17 (53.1) 26 (55.3) 14 (56.0) 29 (53.7)

≥3 36 (45.6) 15 (46.9) 21 (44.7) 11 (44.0) 25 (46.3)

History of previous 

radiotherapy

0.795 0.907

Yes 53 (67.1) 22 (68.8) 31 (66.0) 17 (68.0) 36 (66.7)

No 26 (32.9) 10 (31.3) 16 (34.0) 8 (32.0) 18 (33.3)

History of targeted drugs 

therapy

0.763 0.717

Yes 11 (13.9) 4 (12.5) 7 (14.9) 4 (16.0) 7 (13.0)

No 68 (86.1) 28 (87.5) 40 (85.1) 21 (84.0) 47 (87.0)

History of immunotherapy 0.972 0.905

Yes 10 (12.7) 4 (12.5) 6 (12.8) 3 (12.0) 7 (13.0)

No 69 (87.3) 28 (87.5) 41 (87.2) 22 (88.0) 47 (87.0)

Abbreviations: ES-SCLC, extensive-stage small cell lung cancer; HFS, hand-foot syndrome; ECOG, Eastern Cooperative Oncology Group; NA, not available.
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Figure 3 The CT scan results of the changes for primary target lesions in one patient with SCLC after 2 cycles of treatment with anlotinib.

Figure 4 The progression-free survival and overall survival of the 79 elderly patients with previously treated extensive-stage small cell lung cancer.

Figure 2 Waterfall plot for the best percentage change in target lesion size of the 79 elderly patients with previously treated extensive-stage small cell lung cancer.
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toxicity (2.5%) and AST/ALT elevation (1.3%). A total of 9 
patients exhibited more than grade 2 hypertension. Among 
them, only 2 patients (2.5%) were grade 4 hypertension.

The Prognostic Significance According to 
Hypertension and HFS Status
Hypertension and HFS were the most common adverse reac-
tions in this study. Consequently, the analysis of prognostic 

significance was mainly focused on hypertension and HFS. 
As shown in Table 3, a total of 32 and 25 patients experi-
enced hypertension and PFS during anlotinb treatment, 
respectively. The subsequent analysis regarding the prognos-
tic significance according to hypertension and HFS was 
performed. Given that the baseline characteristics of the 79 
elderly patients with ES-SCLC according to hypertension 
and HFS status were comparable, the PFS of the 79 patients 
according to hypertension and HFS status is illustrated in 
Figure 5. The median PFS of patients with hypertension was 
longer than that of patients with non-hypertension (4.35 vs 
2.95 months, χ2=6.63, P=0.01). Similarly, the median PFS of 
patients with HFS was superior to that of patients with non- 
HFS (4.20 vs 2.95 months, χ2=5.01, P=0.03).

Furthermore, Cox regression model for PFS was per-
formed including the baseline characteristics that were 
significant in univariate analysis as shown in Table 2 to 
adjust the confounding factors. Results of the multivariate 
analysis are illustrated in Table 4. Statistically significant 
difference was observed regarding the influence of hyper-
tension status on PFS after multivariate adjustment. The 
results demonstrated that hypertension was an independent 
factor for PFS [Hazard Radio (HR)=0.68, P=0.031). 
Besides, ECOG score was also an independent factor for 
PFS (HR=0.59, P=0.023). However, HFS status exhibited 
a marginal influence on PFS after multivariate adjustment 
(HR=0.73, P=0.062).

Discussion
To our knowledge, the present study was the first retro-
spective analysis that highlighted real-world evidence 

Table 2 Univariate analysis for PFS of the 79 elderly patients 
with ES-SCLC according to baseline characteristics subgroups

Characteristics N Median PFS 
(Months)

95% CI P

Age (Years) 0.515
<71 37 3.5 2.15–4.85

≥71 42 2.8 2.01–3.59

Gender 0.436
Male 56 2.7 1.92–3.48
Female 23 3.6 2.23–4.97

ECOG score 0.019
0–1 42 4.1 2.56–5.64

2 37 2.2 1.81–2.59

Smoking status 0.616
Nonsmoker 11 3.5 2.25–4.75
Former smoker/ 

smoker

68 3.0 2.21–3.79

Relapse type of first- 

line regimen

0.095

Platinum-sensitive 38 3.9 2.34–5.46
Platinum-resistant 35 2.5 1.75–3.25

Lines of previous 
treatment

0.652

2 43 3.0 1.97–4.03
≥3 36 2.8 1.88–3.72

History of previous 
radiotherapy

0.773

Yes 53 3.0 2.13–3.87

No 26 3.0 1.99–4.01

History of targeted 
drug therapy

0.731

Yes 11 3.5 2.11–4.89

No 68 3.0 1.91–4.09

History of 

immunotherapy

0.853

Yes 10 3.7 2.06–5.34

No 69 2.9 1.99–3.81

Abbreviations: PFS, progression-free survival; ES-SCLC, extensive-stage small cell 
lung cancer; ECOG, Eastern Cooperative Oncology Group; CI, confidence interval.

Table 3 Safety profile of the 79 elderly patients with ES-SCLC 
who received anlotinib treatment

Adverse Reactions Total 
(N, %)

Grade 1–2 
(N, %)

Grade ≥3 
(N, %)

Hypertension 32 (40.5) 23 (29.1) 9 (11.4)

Hand-foot syndrome 25 (31.6) 20 (25.3) 5 (6.3)
Diarrhea 22 (27.8) 20 (25.3) 2 (2.5)

Decreased appetite 16 (20.3) 16 (20.3) 0 (0.0)

Fatigue 14 (17.7) 11 (13.9) 3 (3.8)
Weight loss 14 (17.7) 14 (17.7) 0 (0.0)

Hematological toxicity 11 (13.9) 9 (11.4) 2 (2.5)
Hypertriglyceridemia 9 (11.4) 9 (11.4) 0 (0.0)

AST/ALT elevation 7 (8.9) 6 (7.6) 1 (1.3)

Dizziness 5 (6.3) 5 (6.3) 0 (0.0)
Hemoptysis 2 (2.5) 2 (2.5) 0 (0.0)

Abbreviations: ES-SCLC, extensive-stage small cell lung cancer; AST, aspartate 
amino transferase; ALT, alanine aminotransferase.
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regarding the efficacy and safety of anlotinib for elderly 
patients with previously treated ES-SCLC. Simultaneously, 
the prognostic significance according to hypertension and 
HFS status indicated that hypertension or HFS occurred 
during the treatment of anlotinib might confer superior 
prognosis. Anlotinib is effective and safe for elderly 
patients with previously treated ES-SCLC.

To our knowledge, the proportion of elderly patients is 
increasing in China and age is the most important risk factor 
for numerous cancers including SCLC. The decreases in lean 
body mass, hepatic blood flow and renal function that 
accompany aging was proven to influence drug distribution, 
metabolism and excretion.25 Consequently, elderly patients 
were always selected with caution and restriction on age was 
the primary exclusion criteria in considerable clinical trials.26 

Furthermore, a previous survey that analyzed the clinical 
trials for cancer drug registration over 7 years indicated that 
a great disparity between the proportion of elderly patients in 
the total population and the proportion in clinical trials for 
lung cancer was observed and under-representation was 
especially notable for patients with ≥75 years.27 Therefore, 
elderly patients were in absence of effective therapeutic regi-
mens in both clinical trials and clinical practice.

The regimen of platinum combined with etoposide che-
motherapy was widely used as the gold standard treatment 
for SCLC in the past 30 years. Despite a high rate of 
response for this regimen, patients with SCLC always inevi-
tably relapsed.28 Fortunately, a new landmark that FDA 
approved atezolizumab in combination with first-line plati-
num doublet chemotherapy for patients with ES-SCLC 
according to the Impower 133 clinical trial was noted in 
2018.29 Topotecan was the only second-line drug approved 
for patients with ES-SCLC. Numerous studies demon-
strated moderate efficacy and prognosis accompanied with 
considerable adverse reactions of topotecan treatment 
clinically.30 However, treatment as third-line or subsequent- 
line for patients with ES-SCLC remained limited.31 

Encouragingly, anlotinib is licensed for the treatment of 
NSCLC,32 SCLC15 and soft tissue sarcoma in China 
currently.33

With regard to the efficacy of anlotinib in elderly 
patients with ES-SCLC, The ORR and DCR in our study 
was 8.9% and 69.6%, respectively. The prognosis indi-
cated that the median PFS was 3.0 months. The PFS of 
our study seemed to be slightly shorter than that of the 
phase II clinical trial of anlotinib for ES-SCLC initiated by 
Cheng Ying and colleagues (ORR=4.9%, DCR=71.6% 
median PFS=4.1 months of anlotinib group).15 We specu-
lated that one reason could be attributed to the disparity of 
age between the two studies. The median age in 
ALTER1202 and our study was 57 and 71 years, respec-
tively. A previous study exhibited that elderly patients had 
a trend for worse prognosis compared with the younger 
patients.34 Another explanation could be the retrospective 
design of our study. Management of the patients in retro-
spective study was not sufficient and normative compared 
with well-designed phase II clinical trial, which was 
proved in another retrospective study.35 Furthermore, it 
should be noted that the proportion of patients with 

Figure 5 (A,B) The progression-free survival of the 79 elderly patients with previously treated extensive-stage small cell lung cancer according to hypertension and hand- 
foot syndrome status.

Table 4 Multivariate Cox regression analysis for PFS according 
to baseline characteristic and hypertension and HFS status

Characteristics HR 95% CI P

ECOG

0~1 vs 2 0.59 0.31–0.93 0.023

Hypertension status

Hypertension vs Non-hypertension 0.68 0.42–0.97 0.031

HFS status

HFS vs Non-HFS 0.73 0.45–1.02 0.062

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; 
CI, confidence interval; HFS, hand-foot syndrome.
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ECOG 2 score in our study was much higher than that in 
ALTER1202 (46.8% vs 4.9%). To the best of our knowl-
edge, ECOG score was one of the most important prog-
nostic factors in SCLC and poor PS status was corrected 
with worse prognosis.36 Besides, the results of Cox regres-
sion analysis in our study demonstrated that patients with 
ECOG 2 score were associated with worse PFS. And the 
result was consistent with that of the previous study.37 

Another phase II study of anlotinib in 45 patients with 
relapsed SCLC was reported recently. ORR, DCR, median 
PFS and median OS was 11%, 67%, 4.1 months and 6.1 
months, respectively.17 The subgroup analysis in their 
study regarding the patients with ≥65 years suggested 
that the median PFS was 2.7 months, which was consistent 
with that in our study. Additionally, one retrospective 
analysis initiated by DF Chen and colleagues included 
73 patients with ES-SCLC who received anlotinib treat-
ment was reported recently.38 ORR, DCR and median PFS 
in their study was 15.1%, 74.0% and 2.6 months, respec-
tively. The median PFS of the patients ≥65 years in the 
subgroup analysis was 3.0 months, which was in concert 
with that of our study. However, ORR in their study was 
significantly higher. The explanation could be attributed to 
the fact that a portion of patients were treated with anlo-
tinib as second-line therapy in their study. However, an 
obvious limitation of the retrospective study was that they 
failed to evaluate the OS owing to the relatively insuffi-
cient follow-up period. Given that the duration of follow- 
up was enough in our study, overall survival was also 
assessed. The median OS of the patients in our study 
was 7.1 months, which was similar to that reported in 
ALTER1202 trial (median OS=7.3 months). We specu-
lated that the continued approval of immunotherapy 
drugs (PD-1 inhibitors) in China since the license of anlo-
tinib in 2018 contributed to the survival benefit for the 
elderly patients as subsequent treatment. Pembrolizumab 
and nivolumab were proven to be effective for previously 
treated patients with ES-SCLC as subsequent-line therapy 
in KEYNOTE 028 and Checkmate 032 studies.8,9 

Immunotherapy was available as the subsequent-line treat-
ment for elderly patients with ES-SCLC to use after the 
progression of anlotinib in our study.

With regard to the safety profile, our study indicated 
that hypertension was the most common adverse reaction 
during anlotinib therapy, which was consistent with the 
adverse reactions of ALTER1202 study and the phase Ⅱ 

clinical trial. However, it should be noted that the inci-
dence of hypertension in our study was higher than that 

in the two prospective studies. We speculated that the 
explanation could be attributed to the older age in our 
study. To our knowledge, elderly patients always pre-
sented with medical and physiological characteristics 
which were susceptibility to hypertension.39 That could 
be the reason why the incidence of hypertension in 
elderly patients were higher when receiving anlotinib 
treatment. Besides, the other common adverse reactions 
were HFS, diarrhea, decreased appetite, fatigue, weight 
loss, hematological toxicity, AST/ALT elevation, dizzi-
ness and hemoptysis, which were consistent with those 
found in the ALTER1202 clinical trial. And no new 
adverse reactions were observed.

It was noteworthy that our study was the first 
research focusing on the association between PFS and 
adverse reactions during anlotinib treatment. The prog-
nostic significance according to hypertension and HFS 
status in our study demonstrated that hypertension or 
HFS occurred during the treatment of anlotnib could be 
used as biomarkers to predict prognosis. And the result 
was in concert with that in the previous retrospective 
study of apatinib for patients with NSCLC.40,41 To our 
knowledge, hypertension and HFS were the common 
adverse reactions concomitant with the treatment of anti-
angiogenic inhibitors that targeted the VEGF pathway. 
Hypertension might be attributed to the mechanism that 
inhibition of VEGFR in vascular endothelial cells 
decreased the production of nitricoxide and prostacy-
clins, thus leading to increased blood pressure.42 HFS 
might be induced by decreased reconstruction of skin 
after restriction of vessels.43 Therefore, hypertension or 
HFS induced by anlotinib could partly reflect the inher-
ent host biology that caused differences in VEGF/ 
VEGFR blockade.44 However, the conclusion that 
elderly patients with hypertension or HFS might confer 
superior prognosis should be validated in large-scale 
prospective trials and more active attempts should be 
used to control hypertension or HFS instead of reduction 
in drug dosing or interruption of the therapy when hyper-
tension or HFS occurred during anlotinib treatment.45

Limitations inevitably existed in our study. Firstly, the 
sample size was small, only 79 subjects were enrolled. 
Secondly, the bias of the retrospective analysis could not 
be avoided. However, the prognostic significance accord-
ing to hypertension and HFS status was interpreted thor-
oughly. We thought our study was of clinical significance 
for the prognosis evaluation of elderly patients with ES- 
SCLC who received anlotinib treatment.
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Conclusion
This retrospective study indicated that the preliminary 
efficacy and safety of anlotinib in the treatment for elderly 
patients with previously treated ES-SCLC was satisfac-
tory. Patients with hypertension and hand-foot syndrome 
might confer superior prognosis.
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