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Abstract: The outbreak of the COVID-19 pandemic has greatly impacted patients with non-small cell lung cancer 
(NSCLC), making the fear of cancer recurrence (FCR) more pronounced. We explored the effects of FCR on immuno-
therapy efficacy and quality of life during the COVID-19 pandemic in China among the 124 NSCLC patients enrolled 
in this study. Quality of life and immunotherapy efficacy were compared between high- and low-FCR groups after 
completing 4-6 courses of treatment or cancer progression. Worse immunotherapy efficacy and quality of life were 
reported for the high-FCR group than for the low-FCR group. These findings emphasize the need to pay close atten-
tion to the level of FCR in NSCLC patients. Efforts should be taken to alleviate FCR levels among NSCLC patients. 
Moreover, research is needed to investigate the possible link between immunotherapy efficacy and FCR.
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Introduction

Since the onset of the novel coronavirus dis-
ease (COVID-19) pandemic in China at the end 
of December 2019, the Chinese government 
has adopted strict procedures to control the 
epidemic, which have affected the treatment of 
tumor patients. Several guidelines for manag-
ing cancer patients during the pandemic have 
indicated the importance of maintaining pa- 
tients’ mental health [1, 2]. However, pandem-
ics and treatment disruptions can increase the 
susceptibility of cancer patients to mental he- 
alth declines, such as increased fears of can-
cer progression or recurrence.

Fear of cancer recurrence (FCR) is defined as 
any “fear, worry, or anxiety about the possibi- 
lity of cancer recurrence or progression” [3], 
which manifests as a comprehensive negative 
psychological state. FCR is a common unmet 
need among cancer survivors [4]. Moderate to 
severe FCR often negatively affects patients’ 

quality of life [5]. During the COVID-19 pandem-
ic, FCR has become more pronounced among 
cancer patients due to disruptions in treat- 
ment planning [6]. However, most recent stud-
ies have focused on the relationship between 
FCR and quality of life among cancer survivors 
[7] or explored possible interventions, such as, 
the Internet-Based Mindfulness-Based Cogni- 
tive Therapy, the Blended Cognitive Behavior 
Therapy, and the ConquerFear [8-10], and few 
studies have investigated the impacts of FCR 
on overall treatment outcomes among cancer 
patients.

Lung cancer is a malignant tumor with the high-
est morbidity and mortality of all cancer types 
worldwide [11]. In recent years, the survival rate 
of patients with lung cancer has significantly 
improved due to advances in screening meth-
ods; improved understanding of cancer on the 
molecular, genetic, and immunological levels; 
and developments in personalized drugs [12]. 
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However, advances in cancer treatment have 
been accompanied by increased examination 
exposures, higher numbers of treatment cy- 
cles, and longer follow-up times, which have 
resulted in lower quality of life among lung can-
cer patients than among patients with other 
cancer types [7]. Lung cancer patients are 
more negatively affected by mental and psy-
chological aspects, and show higher risk of  
suicide [13], providing a potential foundation 
for the development and worsening of FCR.

Immunotherapy, especially the discovery and 
targeting of the programmed cell death 1 
(PD-1)-programmed death ligand 1 (PD-L1) 
pathway, has profoundly changed the model  
for tumor treatment [14] and introduced the 
possibility of a “clinical cure” for the majority of 
tumor patients [15]. Prior studies have attempt-
ed to identify independent predictors of immu-
notherapy efficiency, examining genetic poly-
morphisms, the tumor microenvironment, and 
tumor molecular typing. Although various stud-
ies have explored the impacts of psychological 
factors on the immune system, the impacts of 
psychological factors on the outcomes of tumor 
immunotherapy are rarely examined.

To date, few studies have explored the impacts 
of FCR on immunotherapy efficacy and quality 
of life among patients with non-small cell lung 
cancer (NSCLC). The main objective of this re- 
search was to investigate whether high FCR is 
associated with worse immunotherapy efficacy 
and quality of life in patients with NSCLC.

Material and methods

Test design

This cohort study explored the effects of FCR 
on immunotherapy efficacy and quality of life 
among patients receiving immunotherapy for 
NSCLC. We collected baseline data from all 
participants at the time of study enrollment, 
including tumor size, quality of life scores, and 
Cancer Worry Scale (CWS) responses. Patients 
scoring ≥14 points on the CWS were classified 
as having high FCR, whereas patients scoring 
<14 points were classified as having low FCR. 
Tumor size and quality of life scores were also 
collected for all participants after they complet-
ed 4-6 courses of treatment or upon cancer 
progression. This research was approved by 
the Research Ethics Committee of the Second 

Affiliated Hospital of Anhui Medical University 
(Number of Ethical Approval: 2012088). All par-
ticipants provided oral informed consent to par-
ticipate in this study.

Participants

The inclusion criteria for participants included 
patients with (1) a diagnosis of adenocarcino-
ma, squamous cell carcinoma, and NSCLC 
other than adenocarcinoma and squamous cell 
carcinoma; (2) a soon-to-be-implemented treat-
ment plan including immunotherapy drugs; (3) 
the ability to complete the CWS questionnaire 
independently or with assistance; (4) Karnofsky 
Performance Status (KPS) ≥80 points; and (5) 
life expectancy greater than 6 months. The 
exclusion criteria for participants included pa- 
tients with (1) any history of severe mental ill-
ness, such as suicidal ideation, or any current 
mental illness; (2) changes in psychotropic me- 
dications within 3 months before baseline mea-
surement or strong exposure events other than 
tumor diagnosis; and (3) other diseases that 
impact quality of life, such as severe heart fail-
ure or disability.

Program

Figure 1 shows the research flowchart. Par- 
ticipants were recruited from October 2020 to 
October 2021. All patients with NSCLC who 
were hospitalized in the Oncology Department 
of the Second Affiliated Hospital of Anhui Me- 
dical University (n=402) were assessed, and 
patients who were planned to receive compre-
hensive treatment, including immunotherapy 
(n=180), were identified. Informed consent for 
study enrollment was obtained in person or  
by phone (n=124). The CWS questionnaire was 
administered, and the results were used to cat-
egorize participants into either the high-FCR 
group (CWS≥14) or the low-FCR group (CWS< 
14). Quality of life scores were assessed using 
the European Organization for Research and 
Treatment of Cancer Quality of Life Question- 
naire (EORTC QLQ-C30), and lesion size data 
were also collected. Patients were followed 
until they completed 4-6 treatment courses or 
until disease progression, and quality of life 
scores and tumor size were collected during 
follow-up. Patients lost to follow-up were con-
tacted by telephone to administer the EORTC 
QLQ-C30. The most recent hospitalization re- 
cord was used to assess post-treatment tumor 
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Figure 1. Research flowchart. Abbreviations: NSCLC, non-small cell lung 
cancer; FCR, fear of cancer recurrence.

size. An oncologist evaluated the treatment effi-
cacy and collected all baseline demographic 
and clinical data, and a psychologist adminis-
tered all questionnaires; both the oncologist 
and psychologist were blinded to other study 
details.

Measures

All questionnaires were completed with paper 
and pencil at baseline (time of enrollment, T0) 
and at the time of disease progression or after 
completion of 4-6 cycles of treatment (T1). Self-
reported demographic and medical character-
istics were collected at T0. Participants were 
screened for high FCR using the CWS, which 
measures concerns regarding cancer or a sec-
ond cancer diagnosis. The CWS consists of 
eight items that are each scored from 1 (never) 
to 4 (almost always; α=.81), resulting in total 
overall scores ranging from 8 to 32. Lower CWS 
scores indicate lower FCR. The diagnostic cut-
off values for distinguishing low FCR from high 
FCR in survivors of breast cancer and colorec-
tal cancer were 13 and 14, respectively. In this 

study, patients with CWS scor- 
es ≥14 were classified as hav-
ing high FCR [16].

Primary outcome

The Response Evaluation Cri- 
teria in Solid Tumors (RECIST) 
criteria were used to evaluate 
the efficacy of immunotherapy 
and calculate the disease con-
trol rate (DCR) and overall re- 
sponse rate (ORR). The RECI- 
ST criteria characterize the 
response of target lesions into 
four categories: (1) complete 
response (CR), in which all tar-
get lesions disappear; (2) par-
tial response (PR), associated 
with a 30% reduction in the 
total length or diameter of 
baseline lesions; (3) stable di- 
sease (SD), in which the total 
length or diameter of baseline 
lesions decreases without re- 
aching the PR value or increas-
es without reaching the PD 
value; and (4) progressive dis-
ease (PD), associated with a 

20% increase in the total length or diameter of 
baseline lesions or the detection of new lesions.

Secondary outcome

The Chinese version of the EORTC QLQ-C30 
was used to assess the patient’s quality of life. 
The Chinese version of the EORTC QLQ-C30 
contains 30 items, including five functional 
scales (i.e., physical, role, emotional, cognitive, 
and social), nine symptom scales (i.e., fatigue, 
nausea and vomiting, pain, dyspnea, insomnia, 
loss of appetite, constipation, diarrhea, and 
financial difficulties), and a global health scale. 
The scores for each subscale were then con-
verted to a score ranging from 0 to 100 accord-
ing to the EORTC scoring manual guidelines. A 
higher score indicates more severe symptoms 
and worse quality of life [17].

Statistical analysis

All statistical analyses in this research were 
performed using version 26 of the Social 
Science Statistical Package (SPSS). The Kol- 
mogorov-Smirnov test was used to verify 
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Table 1. Clinical characteristics of participants by study group

Characteristics
High-FCR Low-FCR

t/X2 P
NO. % Mean SD No. % Mean SD

Age 63.82 9.785 62.28 10.239 -0.835 .405
Sex 0.131 .717
    Male 48 64.8 34 68.0
    Female 26 35.2 16 32.0
Education 1.892 .595
    illiteracy 27 36.5 21 42.0
    primary school 22 29.7 16 32.0
    Middle school 15 20.3 10 20.0
    University and above 10 13.5 3 6.0
KPS 2.381 .123
    90 31 41.9 28 56.0
    80 43 58.1 22 44.0
Tumor staging 1.918 .590
    IV 61 82.4 36 72.0
    III 10 13.5 11 22.0
    II 2 2.7 2 4.0
    I 1 1.4 1 2.0
Pathological type 1.168 .558
    Adenocarcinoma 47 63.5 27 54.0
    Squamous cell carcinoma 24 32.4 20 40.0
    Others 3 4.1 3 6.0
Treatment programs 2.217 .696
    IT 8 10.8 5 10.0
    IT+CT 31 41.9 16 32.0
    IT+TT 25 33.9 20 40.0
    IT+CT+TT 6 8.1 7 14.0
    IT+others 4 5.4 2 4.0
Immunotherapy drugs .495 0.781
    Camrelizumab 34 45.9 22 44.0
    Sintilimab 27 36.5 21 42.0
    Other 13 17.6 7 14.0
Note: IT, Immunotherapy; CT, chemotherapy; TT, Targeted therapy; KPS, Karnofsky Performance Status.

whether the data conformed to a normal distri-
bution. Baseline differences in demographic 
and medical characteristics between groups 
were independently analyzed by t-test or χ2 
analysis. Missing T1 values were imputed using 
a conservative approach in which the values 
were extrapolated from the most recent follow-
up, as malignant tumors were expected to prog-
ress over time without intervention. We used 
the rank-sum test to compare differences in 
primary and secondary outcomes between the 
two groups, and linear regression was used to 
estimate the correlation between quality of life 

and FCR. All tests were two-tailed, and the sig-
nificance level was set to 0.05.

Results

Participant characteristics

Table 1 shows the clinical characteristics of 
participants according to the study group. The 
study included 124 patients receiving immuno-
therapy for NSCLC. CWS scores were used to 
divide participants into the high-FCR group 
(n=74) and the low-FCR group (n=50). No sig- 
nificant differences in baseline characteristics 
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Table 2. Differences in efficacy between groups at the research 
endpoint

Efficacy
High-FCR Low-FCR

Z p
No (%) No (%)

PR 6 (8.1) 16 (32.0) -5.26 .000
SD 28 (37.8) 29 (58.0)
PD 40 (54.1) 5 (10.0)
ORR 6 (12.8) 16 (32.0)
DCR 34 (45.9) 45 (90.0)
Note: PR, partial response; SD, stable disease; PD, progressive disease; ORR, the 
objective response rate; DCR, disease control rate.

Figure 2. Differences in efficacy between groups at the research endpoint. 
A. Treatment efficacy and changes in the target lesions from baseline to 
the research endpoint for the low-fear of cancer recurrence (FCR) group. B. 
Treatment efficacy and changes in the target lesions from baseline to the 
research endpoint for the high-FCR group. NSCLC, non-small cell lung can-
cer; CR, complete response; PR, partial response; SD, stable disease; PD, 
progressive disease; ORR, overall response rate; DCR, disease control rate.

were observed between groups, including age 
(63.82±9.785 years vs. 62.28±10.239 years, 

t=-0.835, P=0.405), sex (x2= 
0.131, P=0.717), education le- 
vel (x2=1.892, P=0.595), path-
ological type (x2=1.168, P= 
0.558), KPS (x2=2.381, P= 
0.123), immunotherapy drugs 
(x2=2.217, P=0.696), and tu- 
mor staging (x2=1.918, P= 
0.590) (Table 1).

Primary outcome

Table 2 shows differences in 
efficacy at the research end-
point. In the high-FCR group, 6 
patients had PR, 28 had SD, 
and 40 had PD, with the ORR 
reaching 12.8% and the DCR 
reaching 45.9%. In the low-FCR 
group, 16 people had PR, 29 
had SD, and 5 had PD, with the 
ORR reaching 32% and DCR 
reaching 90%. A significant dif-
ference in the curative effect 
(Z=-5.26, P<.000) of immuno-
therapy was observed betwe- 
en groups (Table 2). Waterfall 
charts displaying the curative 
effects for both groups are 
shown in Figure 2.

Secondary outcome

Table 3 shows the EORTC QLQ-
C30 scores at different time 
points. The EORTC QLQ-C30 
scores for the high-FCR group 
ranged from 69±13.12 at ba- 
seline (T0) to 72.31±13.06 at 
the research endpoint (T1). 
The EORTC QLQ-C30 scores  
for the low-FCR group ranged 
from 5.08±12.63 at baseline 
(T0) to 59.54±12.14 at the 
research endpoint (T1) (Table 
3). Figure 3 shows the differ-
ences in EORTC QLQ-C30 sco- 
res at different time points. 
Both groups showed signific- 
ant differences in EORTC QLQ-
C30 scores between baseline 
(T0, z=-4.418, P=0.000) and 

the research endpoint (T1, z=-4.879, P=0.000). 
Compared with the baseline values, both the 
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(z=-2.308, P=0.021, Figure 3). Figure 4 shows 
the correlation between EORTC QLQ-C30 and 
CWS scores at different time points. The EORTC 
QLQ-C30 and the CWS scores were correlated 
at baseline (T0, R2=0.398, P<0.000) and at the 
research endpoint (T1, R2=0.484, P<0.000). 
The change in the EORTC QLQ-C30 score bet- 
ween baseline and the research endpoint also 
correlated with the CWS score (T0-T1, R2=-
0.264, P<0.05, Figure 4).

Adverse events

Table 4 shows the adverse reactions to immu-
notherapy. Both groups of advanced NSCLC 
patients had similar adverse events, with no 
significant differences in the occurrence of any 
event type. In the high-FCR group, we observ- 
ed 14 patients with immune-related dermatitis, 
1 with immune-related gastrointestinal reac-
tions, 3 with immune-related pneumonia, and  
2 with immune-related endocrine damage. In 
the low-FCR group, we observed 8 patients  
with immune-related dermatitis (x2=0.174, P= 
0.676), 0 with immune-related gastrointestinal 
reactions (x2=0.681, P=0.409), 1 with immune-
related pneumonia (x2=0.403, P=0.525), and  
1 with immune-related endocrine damage 
(x2=0.062, P=0.803).

Discussion

This study shows that FCR is a factor affecting 
quality of life and prognosis in patients with 
advanced NSCLC receiving immunotherapy. We 
discovered that the ORR and DCR of the high-
FCR group were significantly lower than those 
of the low-FCR group. In addition, the partici-
pants with high FCR demonstrated a lower 
quality of life during treatment than those in the 
low-FCR group.

Tumor patients have been found to experience 
FCR, particularly patients with NSCLC. Past 
studies have commonly examined FCR risk fac-
tors and intervention measures [8-10, 18], but 
the impacts of FCR on tumor treatment have 
rarely been studied. Previous studies have 
examined the effects of negative psychological 
states and negative emotions, such as chronic 
stress [19-22], on the immune system in gen-
eral patient populations, but few studies have 
described these psychological issues in pa- 

Table 3. Differences in quality of life at different 
time point

QOL
High-FCR Low-FCR

Z p
Mean SD Mean SD

T0 69.69 13.12 59.08 12.63 -4.148 .000
T1 72.31 13.06 59.54 12.14 -4.879 .000
T0-T1 -2.62 4.85 -0.46 4.73 -2.308 .021
Note: QOL, European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire; T0, The score 
of Qol-c30 at baseline; T1, The score of Qol-c30 at research 
endpoint; T0-T1, The change in QoL-c30 between the base-
line and endpoint.

Figure 3. Differences in quality of life at different 
time points. A. Bar chart showing that the high-fear 
of cancer recurrence (FCR) group had higher QOL 
scores than the low-FCR group at both baseline (T0) 
and the research endpoint (T1). B. Bar chart compar-
ing the change in QOL scores between baseline (T0) 
and the research endpoint (T1), showing a larger de-
cline in QOL for the high-FCR group than for the low-
FCR group. QOL: European Organization for Research 
and Treatment of Cancer Quality of Life Question-
naire (EORTC QLQ-C30). T0-T1: Change in the EORTC 
QLQ-C30 score between baseline and the research 
endpoint.

high-FCR group (-2.62±4.85) and the low-FCR 
group (-0.46±4.73) showed a decrease in 
EORTC QLQ-C30 scores at the research end-
point. A significant difference in the amount of 
change was also observed between groups  
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Table 4. Adverse reactions to immunotherapy
High-FCR Low-FCR

X2 p
No % No %

Immune-related dermatitis 14 18.9 8 16 .174 .676
Immune-related gastrointestinal reactions 1 1.4 0 0 .681 .409
Immune-related pneumonia 3 4.1 1 2.0 .403 .525
Immune-related endocrine damage 2 2.7 1 2.0 .062 .803

Figure 4. Correlation between the Cancer Worry Scale and quality of life 
at different time points. A. The EORTC QLQ-C30 score and the CWS score 
were correlated at baseline (T0, R2=0.398, P<0.000). B. The change in the 
EORTC QLQ-C30 score between baseline and the research endpoint was also 
correlated with the CWS score at the research endpoint (T0-T1, R2=-0.264, 
p<0.05). C. The EORTC QLQ-C30 score and the CWS score were correlated 
correlation at the research endpoint (T1, R2=0.484, p<0.000). EORTC QLQ-
C30: European Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire; CWS: the Cancer Worry Scale.

tients undergoing antitumor treatment, espe-
cially immunotherapy, from a clinical per- 
spective.

Our study found that patients with high FCR 
tend to have poorer responses to immunother-
apy. FCR is a fear emotion, and psychoneuro-
logical studies have suggested that the am- 
ygdala, a core region associated with fear phys-
iology and behaviors [23], may increase the 

metabolic activity and acti- 
vation of bone marrow, re- 
leasing inflammatory cells 
and leading to inflammation 
[24]. Chronic fear activates 
the sympathetic nervous sys-
tem and the hypothalamic-
pituitary-adrenal axis, which 
stimulates renin secretion 
and angiotensin II produc-
tion, activating NADPH oxi-
dase and leading to oxidati- 
ve stress and the release of 
high concentrations of the 
stress hormone glucocorti-
coid [25]. High glucocortico- 
id concentrations suppress 
antigen-stimulated inflamma-
tion mediated by macroph- 
ages, dendritic cells, and epi-
thelial cells and impair cy- 
totoxic immune responses  
by downregulating interferon 
(IFN)-γ production and inhi- 
biting the development of 
type-1 helper T cells, CD8+ T 
cells, and natural killer cells 
[26]. In mice, Yang et al. 
observed that stress, eleva- 
ted plasma corticosterone, 
and the upregulation of gl- 
ucocorticoid-inducible factor 
Tsc22d3 blocked both type I 
IFN responses in dendritic 
cells and IFN-γ T cell activa-
tion. This process can sub-
vert therapy-induced antican-
cer immunosurveillance [27]. 
Furthermore, Wiktorowska et 
al. observed that knockdown 
of the astrocytic glucocorti-
coid receptor in the central 
nucleus of the amygdala di- 

minished conditioned fear expression and anxi-
ety [28]. Therefore, we can assume that gluco-
corticoids may be an important factor in the 
mechanism through which FCR affects immu-
notherapy efficacy.

Specific changes in patient behavior are an- 
other explanation for the efficacy of immuno-
therapy. Lebel et al. pointed out that FCR 
includes five aspects: (1) high levels of pre- 
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occupation, worry, rumination, or intrusive th- 
oughts; (2) maladaptive coping; (3) functional 
impairments; (4) excessive distress; and (5) dif-
ficulties making plans for the future. High FCR 
may aggravate patients’ avoidance behaviors, 
which may manifest as delaying treatment ti- 
mes, exaggerating drug side effects, or chang-
ing treatment plans, and the resultant irregular-
ity in treatment timing and the frequency of 
treatment adjustments may result in poor over-
all treatment efficacy.

Consistent with previous studies, patients’ 
EORTC QLQ-C30 scores showed an inverse 
relationship with FCR [4, 18]. In this study, we 
observed that patients with stronger FCR ex- 
perienced larger declines in EORTC QLQ-C30 
scores. These results underscore the impor-
tance of continued research on FCR and high-
light the need for interventions to alleviate FCR 
in patients.

There are some limitations of this research. 
First, this study was conducted as a single-cen-
ter, small-sample study, and its findings may 
not be generalizable to patients at other cen-
ters. Second, this research did not simultane-
ously assess changes in FCR and quality of life 
among patients during follow-up. More follow-
up questionnaire results may verify the study 
conclusions or help to explore the possible 
mechanisms. Finally, we did not follow partici-
pants long-term, and a longer follow-up period 
may provide us with more information regard-
ing the impacts of FCR on immunotherapy effi-
cacy in patients with NSCLC. The identification 
of biological indicators remains necessary to 
further explore the mechanisms through which 
FCR affects therapeutic outcomes, and our 
subsequent studies will address this gap.

During the COVID-19 pandemic, tumor treat-
ment was disrupted to varying degrees [2, 29, 
30], making FCR more prominent during this 
particular period [6]. Although more large-scale 
studies are needed to confirm this observation, 
this study has identified the potential impact of 
FCR on the efficacy of immunotherapy. This 
finding indicates that FCR is not only a psycho-
oncological problem but also merits the atten-
tion of more clinical oncologists and other 
health professionals.

Conclusions

Our research confirms that FCR had signifi- 
cant impacts on immunotherapeutic efficacy 
and quality of life among patients with NSCLC 
during the COVID-19 pandemic. The findings of 
this research emphasize the need to pay close 
attention to the level of FCR experienced by 
NSCLC patients. Psychological interventions to 
alleviate FCR in patients with NSCLC are war-
ranted. Future research should explore the pos-
sible internal link between immunotherapy and 
FCR.

Acknowledgements

We thank the patients and their families who 
participated in this study.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Huaidong Cheng, 
Department of Oncology, Anhui Medical University, 
81 Meishan Road, Hefei, Anhui, China. E-mail: 
chd1975ay@126.com

References

[1] Li W, Yang Y, Liu ZH, Zhao YJ, Zhang Q, Zhang 
L, Cheung T and Xiang YT. Progression of men-
tal health services during the COVID-19 out-
break in China. Int J Biol Sci 2020; 16: 1732-
1738.

[2] Dietz JR, Moran MS, Isakoff SJ, Kurtzman SH, 
Willey SC, Burstein HJ, Bleicher RJ, Lyons JA, 
Sarantou T, Baron PL, Stevens RE, Boolbol SK, 
Anderson BO, Shulman LN, Gradishar WJ, 
Monticciolo DL, Plecha DM, Nelson H and Yao 
KA. Recommendations for prioritization, treat-
ment, and triage of breast cancer patients dur-
ing the COVID-19 pandemic. The COVID-19 
pandemic breast cancer consortium. Breast 
Cancer Res Treat 2020; 181: 487-497.

[3] Lebel S, Ozakinci G, Humphris G, Mutsaers B, 
Thewes B, Prins J, Dinkel A and Butow P. From 
normal response to clinical problem: definition 
and clinical features of fear of cancer recur-
rence. Support Care Cancer 2016; 24: 3265-
3268.

[4] Simard S, Thewes B, Humphris G, Dixon M, 
Hayden C, Mireskandari S and Ozakinci G. Fear 
of cancer recurrence in adult cancer survivors: 
a systematic review of quantitative studies. J 
Cancer Surviv 2013; 7: 300-322.

mailto:chd1975ay@126.com


The impact of FCR on NSCLC patients

4048 Am J Cancer Res 2022;12(8):4040-4049

[5] Mutsaers B, Jones G, Rutkowski N, Tomei C, 
Seguin Leclair C, Petricone-Westwood D, Si-
mard S and Lebel S. When fear of cancer re-
currence becomes a clinical issue: a qua- 
litative analysis of features associated with 
clinical fear of cancer recurrence. Support 
Care Cancer 2016; 24: 4207-4218.

[6] Xie J, Qi W, Cao L, Tan Y, Huang J, Gu X, Chen B, 
Shen P, Zhao Y, Zhang Y, Zhao Q, Huang H, 
Wang Y, Fang H, Jin Z, Li H, Zhao X, Qian X, Xu 
F, Ou D, Wang S, Xu C, Li M, Jiang Z, Wang Y, 
Huang X and Chen J. Predictors for fear of can-
cer recurrence in breast cancer patients re-
ferred to radiation therapy during the COVID-19 
pandemic: a multi-center cross-section survey. 
Front Oncol 2021; 11: 650766.

[7] Thewes B, Husson O, Poort H, Custers JAE, Bu-
tow PN, McLachlan SA and Prins JB. Fear of 
cancer recurrence in an era of personalized 
medicine. J Clin Oncol 2017; 35: 3275-3278.

[8] Compen F, Bisseling E, Schellekens M, Donders 
R, Carlson L, van der Lee M and Speckens A. 
Face-to-face and internet-based mindfulness-
based cognitive therapy compared with treat-
ment as usual in reducing psychological dis-
tress in patients with cancer: a multicenter 
randomized controlled trial. J Clin Oncol 2018; 
36: 2413-2421.

[9] van de Wal M, Thewes B, Gielissen M, Speck-
ens A and Prins J. Efficacy of blended cognitive 
behavior therapy for high fear of recurrence in 
breast, prostate, and colorectal cancer survi-
vors: the SWORD study, a randomized con-
trolled trial. J Clin Oncol 2017; 35: 2173-2183.

[10] Butow PN, Turner J, Gilchrist J, Sharpe L, Smith 
AB, Fardell JE, Tesson S, O’Connell R, Girgis A, 
Gebski VJ, Asher R, Mihalopoulos C, Bell ML, 
Zola KG, Beith J and Thewes B. Randomized 
trial of ConquerFear: a novel, theoretically 
based psychosocial intervention for fear of 
cancer recurrence. J Clin Oncol 2017; 35: 
4066-4077.

[11] Siegel RL, Miller KD, Fuchs HE and Jemal A. 
Cancer statistics, 2021. CA Cancer J Clin 
2021; 71: 7-33.

[12] Vijayvergia N, Shah PC and Denlinger CS. Sur-
vivorship in non-small cell lung cancer: chal-
lenges faced and steps forward. J Natl Compr 
Canc Netw 2015; 13: 1151-1161.

[13] Zaorsky NG, Zhang Y, Tuanquin L, Bluethmann 
SM, Park HS and Chinchilli VM. Suicide among 
cancer patients. Nat Commun 2019; 10: 207.

[14] Robert C, Soria JC and Eggermont AM. Drug of 
the year: programmed death-1 receptor/pro-
grammed death-1 ligand-1 receptor monoclo-
nal antibodies. Eur J Cancer 2013; 49: 2968-
2971.

[15] Eggermont AM, Kroemer G and Zitvogel L. Im-
munotherapy and the concept of a clinical 
cure. Eur J Cancer 2013; 49: 2965-2967.

[16] Custers JA, van den Berg SW, van Laarhoven 
HW, Bleiker EM, Gielissen MF and Prins JB. 
The cancer worry scale: detecting fear of recur-
rence in breast cancer survivors. Cancer Nurs 
2014; 37: E44-50.

[17] Nageeti TH, Elzahrany HR, Gabra AO, Obaid AA 
and Jastania RA. Quality of life assessment of 
breast cancer patients in Saudi Arabia. J Fam-
ily Community Med 2019; 26: 98-102.

[18] Yang Y, Li W, Wen Y, Wang H, Sun H, Liang W, 
Zhang B and Humphris G. Fear of cancer recur-
rence in adolescent and young adult cancer 
survivors: a systematic review of the literature. 
Psychooncology 2019; 28: 675-686.

[19] Seiler A, Sood AK, Jenewein J and Fagundes 
CP. Can stress promote the pathophysiology of 
brain metastases? A critical review of biobe-
havioral mechanisms. Brain Behav Immun 
2020; 87: 860-880.

[20] Segerstrom SC and Miller GE. Psychological 
stress and the human immune system: a me-
ta-analytic study of 30 years of inquiry. Psychol 
Bull 2004; 130: 601-630.

[21] Avitsur R, Levy S, Goren N and Grinshpahet R. 
Early adversity, immunity and infectious dis-
ease. Stress 2015; 18: 289-296.

[22] Cohen F, Kearney KA, Zegans LS, Kemeny ME, 
Neuhaus JM and Stites DP. Differential im-
mune system changes with acute and persis-
tent stress for optimists vs. pessimists. Brain 
Behav Immun 1999; 13: 155-174.

[23] LeDoux J. Rethinking the emotional brain. Neu-
ron 2012; 73: 653-676.

[24] Tawakol A, Ishai A, Takx RA, Figueroa AL, Ali A, 
Kaiser Y, Truong QA, Solomon CJ, Calcagno C, 
Mani V, Tang CY, Mulder WJ, Murrough JW, 
Hoffmann U, Nahrendorf M, Shin LM, Fayad ZA 
and Pitman RK. Relation between resting 
amygdalar activity and cardiovascular events: 
a longitudinal and cohort study. Lancet 2017; 
389: 834-845.

[25] Ghaemi Kerahrodi J and Michal M. The fear-
defense system, emotions, and oxidative 
stress. Redox Biol 2020; 37: 101588.

[26] Shimba A and Ikuta K. Control of immunity by 
glucocorticoids in health and disease. Semin 
Immunopathol 2020; 42: 669-680.

[27] Yang H, Xia L, Chen J, Zhang S, Martin V, Li Q, 
Lin S, Chen J, Calmette J, Lu M, Fu L, Yang J, 
Pan Z, Yu K, He J, Morand E, Schlecht-Louf G, 
Krzysiek R, Zitvogel L, Kang B, Zhang Z, Leader 
A, Zhou P, Lanfumey L, Shi M, Kroemer G and 
Ma Y. Stress-glucocorticoid-TSC22D3 axis 
compromises therapy-induced antitumor im-
munity. Nat Med 2019; 25: 1428-1441.



The impact of FCR on NSCLC patients

4049 Am J Cancer Res 2022;12(8):4040-4049

[28] Wiktorowska L, Bilecki W, Tertil M, Kudla L, 
Szumiec L, Mackowiak M and Przewlocki R. 
Knockdown of the astrocytic glucocorticoid re-
ceptor in the central nucleus of the amygdala 
diminishes conditioned fear expression and 
anxiety. Behav Brain Res 2021; 402: 113095.

[29] Gathani T, Clayton G, MacInnes E and Horgan 
K. The COVID-19 pandemic and impact on 
breast cancer diagnoses: what happened in 
England in the first half of 2020. Br J Cancer 
2021; 124: 710-712.

[30] Dinmohamed AG, Cellamare M, Visser O, de 
Munck L, Elferink MAG, Westenend PJ, Wessel-
ing J, Broeders MJM, Kuipers EJ, Merkx MAW, 
Nagtegaal ID and Siesling S. The impact of the 
temporary suspension of national cancer 
screening programmes due to the COVID-19 
epidemic on the diagnosis of breast and 
colorectal cancer in the Netherlands. J Hema-
tol Oncol 2020; 13: 147.


