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antidepressant intervention in advanced cancer 
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Abstract 
To observe the interventional effect of antidepressants on advanced cancer patients from the perspective of patient benefit and 
analyze patient characteristics to explore reasonable drug use. 

Pharmaceutical care was administered to patients with advanced cancer. From June 2018 to June 2020, 152 advanced 
cancer patients underwent sertraline intervention. The Hospital Anxiety/Depression Scale (HADS) was used to screen for the 
risk of anxiety and depression, and patients were divided into 4 groups: high, medium, low, and no risk. Concomitant clinical 
symptoms and antidepressant intervention results were recorded. HADS score change and symptom improvement were used to 
evaluate the antidepressant intervention effect, and effective intervention time for both indicators was recorded. The guidelines for 
antidepressant medication for these patients were analyzed, and depression/anxiety assessments and treatment models in this 
population were discussed. 

We observed that concomitant refractory clinical symptoms were the main target for the antidepressant intervention. Of those 
considered high risk on the basis of the HADS score (i.e., ≥15 points), 41.5% had depression, 26.3% had anxiety, and 20.4% 
had comorbid anxiety and depression. For the 142 patients who completed the study, the improvement rate of mood-related 
symptoms based on the efficacy index was 78.2%, with a median of 7 days until improvement was observed. The improvement 
rate based on the HADS score was 57.0%, with a median of 19 days for improvement. Improvement rate and median days until 
improvement under both indices were statistically significant. Comparisons by risk group showed that improvement in clinical 
symptoms was significantly greater in the high- and medium-risk groups than in the low-risk group, and HADS score improvement 
was significantly greater in the high-risk group than in the other 2 groups. Moreover, sertraline improved chemotherapy tolerance, 
unhealthy emotions, and clinical symptoms such as fear, dyspnea, agrypnia, fatigue, and intractable pain. 

We observed a positive effect of antidepressant drug intervention on refractory clinical symptoms in patients with advanced 
cancer that was particularly pronounced in those with a high-to-medium risk of depression and anxiety. However, the effect 
was not correlated with improved HADS score. Antidepression treatment improves concomitant clinical symptoms and benefits 
patients.

Abbreviations:  CGI = clinical global impression, EI = efficacy index, HADS = Hospital Anxiety/Depression Scale.
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1. Introduction

Patients with malignant tumors often experience varied depres-
sion and anxiety symptoms, which are referred to as cancer-related 
depression. These affect quality of life and treatment effects.[1,2] 
Long-term survivors of advanced cancer and those with potential 
for disease progression have a higher incidence of depression and 
often require drug intervention.[3,4] In patients with tumors accom-
panied by refractory clinical symptoms, antidepressant treatment 
is common; however, although some effects have been observed, 

the intervention goals were not clear, and the medication effects 
were inconsistent. At present, there is an urgent need for accurate 
screening and assessments and active treatment of depression to 
improve the quality of life of cancer patients.[5] Clinical pharma-
cists are part of the clinical treatment team that monitors and eval-
uates drug treatments for tumor patients. We used the Hospital 
Anxiety/Depression Scale (HADS) to screen and evaluate the risk 
of depression and anxiety in cancer patients, as recommended by 
previous literature.[6,7] The purpose of this observational study was 
to observe the intervention effect of antidepressants in advanced 
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cancer patients with clinical symptoms, to provide a reference 
for improving the recognition and treatment rates of anxiety and 
depression symptoms, and to promote the rational use of antide-
pressants in patients with advanced cancer.

2. Methods

2.1. Patients

We recruited 152 inpatients with advanced cancer who received 
sertraline antidepressant intervention, comprising 54 men and 
98 women, aged 59.5 ± 5.2 years. We included patients with 
advanced tumors who had been diagnosed with a malignant 
tumor >1 year previously, who were in the advanced or recur-
rent metastatic stages, had experienced at least 2 courses of com-
bined chemotherapy, radiotherapy, or targeted therapeutics, had 
refractory clinical symptoms, did not respond to routine symp-
tomatic (according to the Chinese Society of Clinical Oncology 
guidelines) treatment, and had undergone sertraline intervention. 
Exclusion criteria were history of mental illness and age under 18 
years. This study was approved by the Ethics Committee of The 
First Hospital of Zibo. The ethics committee waived the need for 
patient consent due to the observational nature of this study.

2.2. Assessments

The HADS score was used to screen and evaluate the degree of 
anxiety and depression for inpatients before and after sertraline 
intervention. In accordance with the commonly used HADS scor-
ing standard, patients were categorized into 4 risk groups: high 
(HADS score, ≥15), medium (10–14 points), low (8–10 points), 
and no (≤7 points) risk. The improvement in clinical symptoms, 
changes in HADS score, effective intervention time, drug reactions, 
and drug interactions following sertraline and diazepam interven-
tion were analyzed for each group. We paid specific attention to 
the impact of a high risk of anxiety on the effect of sertraline inter-
vention. Diazepam (10 mg) was added for patients with a high risk 
of anxiety or when sertraline did not provide an adequate response 
in 1 week, and sertraline was stopped for 4 weeks. Improvement 
in clinical symptoms was assessed in accordance with the effi-
cacy index (EI) standard of the World Health Organization clin-
ical global impression (CGI) evaluation as effective or markedly 
effective; that is, treatment in those with some improvement in 
symptoms or disappearance of some symptoms was evaluated 
as effective and was judged as effective in those with a reduction 
in risk grade or HADS risk score of ≥3 points. We recorded the 
changes in the above 2 indicators and the sertraline intervention 
period and performed group statistics on patients on the basis of 
whether patients took chemotherapy drugs. The refractory clinical 
symptom items (poor efficacy of conventional symptomatic treat-
ment) were added to the HADS evaluation table, and the interven-
tion effect was evaluated in accordance with the 4 criteria of the 
CGI EI series: significant effect, effective, slight effect, and ineffec-
tive. The effective and significant effects were considered effective 
and were thus included in the statistical analyses.

2.3. Statistical tests

SPSS, version 19.0 (IBM, NY), was used for data inspection and 
processing. The Wilcoxon rank–sum test was used for the com-
parison of measurement data, and the χ2 test was used to com-
pare count data. P < .05 was considered statistically significant.

3. Results
From July 2018 to June 2020, a total of 152 patients with an 
advanced tumor who had clinical symptoms that affected their 
quality of life were included in the study. The top 6 primary 

tumor diseases were 32 cases of non–small cell lung cancer, 
29 cases of colorectal cancer, 21 cases of esophageal cancer, 
18 cases of gastric cancer, 17 cases of breast cancer, and 10 
cases of head and neck cancer. Concurrent treatment mea-
sures included second-line or above combined chemotherapy 
or single-drug chemotherapy, targeted therapies, such as gefi-
tinib-bevacizumab and apatinib, and symptomatic supportive 
therapies, such as analgesia and antiemesis nutrition. A total 
of 142 patients who had completed sertraline intervention for 
≥1 week were included in the data analysis, and 10 patients 
were excluded because of sertraline toxicity or loss to fol-
low-up after discharge. Diazepam was added for 45 patients. 
We found that patients with advanced tumors were accom-
panied by refractory clinical symptoms, and poor response to 
symptomatic treatment was the primary reason for requiring 
the addition of antidepressants.

3.1. HADS screening risk and sertraline intervention period 
in patients with advanced tumors

The average duration of sertraline intervention in the 152 
patients was 16.5 ± 6.6 days. Among the patients screened as 
high risk by the HADS score, 63 had depression (41.5%), 40 had 
anxiety (26.3%), and 31 had a high risk of comorbid depression 
and anxiety (20.4%). The HADS scores of other patients who 
received sertraline intervention indicated medium or low risk in 
75 patients and no risk in 2 cases.

3.2. Comparison of the intervention effect of sertraline 
between different indicators of efficiency and effective 
intervention time

The refractory clinical symptoms evaluated using the EI criteria 
showed that the effective improvement rate of antidepressant 
intervention was 78.2% and that the effective improvement 
rate based on the HADS score was 57.0%. The sertraline 
intervention course and the effective intervention time of the 2 
observation indices were recorded in days. Drug tolerance was 
evaluated by observing the duration of time for which patients 
took the antidepressant intervention. The effective intervention 
time and efficiency of the different indices were observed to 
evaluate the relationship between the applicability of antide-
pressant observation indicators and clinical benefit. As shown in 
Table 1, the effective rate of the clinical symptom intervention 
was 78.2%, and the median effective intervention time was 7 
days. The effective improvement rate based on the HADS score 
was 57.0%, and the median effective intervention time was 19 
days. These were significantly different between the 2 indices 
(Table 1).

Table 1

Data of the sertraline intervention course and the onset times of 
observation indices in 142 patients.

Observational 
index 

Effectively 
improve 

No 
improvement 

Rate 
(%) 

Median improvement 
time (d) 

Symptoms 
improve

111 31 78.20 7

HADS effective 
improvement

81 61 57.00 19

P   <.05 <.01

Improvement times of the 2 observation indicators were tested using the Wilcoxon rank–sum test. 
Improvement rates of observation indices were tested using the χ2 test with P < .05.
HADS = Hospital Anxiety/Depression Scale.
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3.3. Comparison of the intervention effect of sertraline and 
diazepam among HADS screening risk groups

Results of the drug intervention for the 4 HADS risk groups 
are summarized in Table  2. The improvement rate of clinical 
symptoms and the effective improvement rate of the HADS 
score were higher in the high-risk group than those of other risk 
groups, and there was no significant difference in the 2 indica-
tors between the groups. However, the medium-risk group had 
a higher rate of effectiveness for clinical symptoms and a lower 
HADS improvement rate, but improvement for both criteria was 
significant. Only a few patients in the low-risk group showed 
an improvement in clinical symptoms. There was no significant 
difference in the improvement of clinical symptoms between the 
high- and medium-risk groups; however, that in the low-risk 
group was significantly lower than that in the high- and medi-
um-risk groups. The decrease in HADS score was significant in 
the high-risk group and was significantly different from that in 
the medium- and low-risk groups. Furthermore, significant dif-
ferences were found in the 2 observation indicators between the 
medium- and low-risk groups. This suggested that there was a 
low correlation between the clinical symptom improvement rate 
and the risk improvement rate based on the HADS score follow-
ing sertraline intervention, and their improvement patterns were 
inconsistent. This reflected the characteristics of drug use in this 
population, as shown in Table 2. Because there were only a few 
cases in the risk-free group, these patients were not included in 
the comparison.

3.4. Relationship between clinical symptoms and the 
benefits of sertraline and diazepam intervention statistics 
of the effectiveness of the sertraline intervention for clinical 
symptoms in this study provide a reference for peers

The patients were divided into 2 groups according to whether 
they received chemotherapy drugs, and refractory clinical 
symptoms (1–2 types) were defined by patients’ chief com-
plaints before sertraline intervention was started. We tried 
to combine symptoms causally to avoid duplication, and we 

observed the intervention effect after the sertraline regimen 
was added. In this study, refractory clinical symptoms with an 
intervention effectiveness rate of ≥70% for clinical symptoms 
included refractory nausea and vomiting, adverse emotions 
such as anxiety and irritability, dyspnea, insomnia, fatigue, fear, 
and stubborn cancer pain (Table  3). A positive intervention 
effect was observed for patients with poor symptomatic treat-
ment who were at high and medium risk based on the HADS 
screening score. Sertraline was found to be safe and effective at 
an initial dose of 50 mg. A total of 45 patients received diaze-
pam as a supplement, which was shown to be synergistic with 
sertraline. The main sertraline-associated adverse events were 
nausea, vomiting, dizziness, and drowsiness, all of which had 
an acceptably low incidence. Serious interactions with com-
monly used antitumor therapies were not observed. Sertraline 
had a comprehensive intervention effect on the symptomatic 
treatment of end-stage (survival <3 months) cancer patients, 
especially in patients who were at high and medium risk based 
on HADS screening.

4. Discussion
The incidence of tumor-related depression in patients with a malig-
nant tumor is high at both the initial diagnosis and advanced diag-
nosis stages.[4] With developments in cancer treatments, advanced 
cancer patients achieve long-term survival; therefore, it is partic-
ularly important to establish effective depression screening and 
treatments for patients with advanced cancer. The incidence of 
depressive symptoms in tumor patients is higher than that in the 
general population; yet, the rate of recognition and treatment is 
lower. For example, a survey[8] conducted by an affiliated hospital 
of the Peking University in China found that the prevalence rates 
of depressive disorder and severe depressive disorder in 460 can-
cer patients were 25.9% and 12.6%, respectively, of which only 
6.9% were identified by doctors. There is a gap in the utilization 
rate of antidepressants between China and other developed coun-
tries; according to a survey of 87 medical institutions in China, 
antidepressant spending and prescription rates in cancer patients 
were ≤3.29%.[9] The average rate of antidepressant use in cancer 

Table 2

The intervention effect of sertraline and diazepam on the Hospital Anxiety and Depression Scale score and clinical symptoms in 
different HADS risk groups.

HAD grouping before intervention Cases Proportion (%) HADS valid/invalid* Symptoms valid/invalid† P value 

High (A/D ≥ 15) 65 45.8 55/10 56/9Δ >.05
Medium (11–14 points) 55 39.7 28/27 47/8Δ <.01
Low (8–10 points) 20 14.1 1/19 9/11 <.01
None (≤7 points) 2 1.4 0/2 0/2 –
Total 142 100 84/58 112/30 <.01

Comparisons between any other pair of groups were tested using χ2, P < .01.
HAD = hospital anxiety and depression, HADS = Hospital Anxiety/Depression Scale.
* Column pairwise comparisons were tested using χ2 or continuity corrected by χ2, P < .01.
† Column comparison between Δgroups was tested using χ2, P > .05.

Table 3

The intervention effect of sertraline and diazepam on clinical symptoms in advanced tumor inpatients (concurrent symptoms, 
effective ratio ≥ 70%).

Chemo group Valid/total Effective ratio (%) Non-chemo group Valid/total Effective ratio (%) 

Nausea/vomiting 15/20 75.0 Dyspnea, chest distress 12/16 80.0
Fatigue, numbness 20/25 80.0 Fidgety, irritability 28/30 93.3
Insomnia 36/40 90.0 Intractable cancer pain 40/44 91.0
Fear, worry 20/25 80.0 Fear, worry 36/38 94.7
Fidgety, irritability 30/36 83.3 Fatigue, numbness 36/42 85.7
Depression, apathy 25/35 71.4 Insomnia 52/57 91.2
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patients in the United States from 1999 to 2012 was 18.3% and 
has shown an increasing trend over the past decade.[10] The rates 
of diagnosis and treatment of cancer-associated depression are 
lower in China than in other countries. Therefore, establishing a 
model for depression screening and evaluation for patients with 
advanced cancer is crucial.

The traditional intervention for tumor-related depression is 
psychological counseling to improve mood states. For example, 
mindfulness counseling, family interventions, traditional Chinese 
medicine treatments, and acupuncture treatment have demon-
strated some positive effects.[11–13] However, the treatment period 
is relatively long; for instance, the effect of group psychotherapy 
is evaluated after >4 weeks of treatment. In recent years, there 
have been numerous reports on the benefits of antidepressants in 
cancer patients.[14–17] The use of antidepressants in inpatients with 
stubborn clinical symptoms is common, and the evaluation of the 
rational use of drugs has become a novel issue for clinical phar-
macists. The observational data of our study highlighted the high 
comorbidity of depression and anxiety in patients with advanced 
cancer, and sertraline combined with diazepam provided relief for 
both conditions and had good clinical tolerance. The improve-
ment rate of clinical symptoms following sertraline treatment was 
higher than that of the HADS score. The intervention effect of 
sertraline in advanced cancer patients differed among those with 
different HADS screening risk levels. The clinical symptoms of 
patients in the high- and medium-risk groups improved signifi-
cantly. There was no difference in the clinical symptom improve-
ment rate between the high- and medium-risk groups; however, 
there was a significant decrease in the low-risk group. There was 
a correlation between the improvement rate of clinical symptoms 
and risk group based on the HADS assessment but not between 
the improvement rate of clinical symptoms and the improvement 
in HADS score. The difference between the 2 indicators reflects 
the characteristics of patients with advanced tumors; namely, that 
drug treatment characteristics differed between those with depres-
sion and anxiety. Our findings suggested that the evaluation and 
treatment of anxiety and depression in patients with advanced 
cancer should be implemented differently than in patients with-
out cancer, and further targeted studies are needed.

The HADS score has been recommended worldwide for screen-
ing cancer patients for depression risk.[6,7] The evaluation items 
are relatively simple, easy to implement in the clinic, and allow 
simultaneous anxiety screening, which enables the identification 
of the combined factors of anxiety and depression in patients 
with advanced cancer. The success rate of interventions may be 
improved by combining drugs. However, the HADS score does 
not replace diagnosis of depression and anxiety, which requires 
confirmation by assessments such as the Hamilton Anxiety 
Scale/Hamilton Depression Scale. Sertraline is a new serotonin 
reuptake inhibitor antidepressant that improves executive func-
tions and quality of life of advanced cancer patients.[17] It is effec-
tive for treating anxiety and depression and is as safe and well 
tolerated as other similar drugs. A 50-mg dose of sertraline as an 
initial dose was safe and effective, and only 2 patients required 
a dose increase to 100 mg to observe an intervention effect. In 
addition, sertraline has the potential to induce antitumor cell pro-
liferation activity and is considered the first choice for antianxiety 
and depression therapy in tumor patients.[18] The main side effects 
associated with sertraline were nausea and vomiting, dizziness, 
and drowsiness. Moreover, there was no interaction between ser-
traline and common antitumor therapies. Thus, our findings sug-
gest that mood improvement therapy for tumor patients should 
be initiated with a low dose and those with hyposmolarity or 
electrolyte disturbances should use sertraline with caution.

5. Conclusion
In the distinct group of patients with advanced cancer, psycho-
logical intervention is one element of best supportive therapy 

(i.e., BestSupportCare).[19] Although there are numerous influ-
encing factors, such as tumor type, family environment, educa-
tional background, and economic conditions, in patients with 
advanced cancer, we showed that patients with advanced cancer 
can benefit from antidepressant intervention, and this was cor-
related with a high-to-medium risk of depression and anxiety 
but not with improvement in the HADS score. Sertraline and 
diazepam benefit patients by improving concomitant clinical 
symptoms. However, the sample size of this study was limited, 
and more high-level studies are needed in this patient group.
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