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Abstract:
Objective Patients with suspected lung cancer often experience adverse side effects such as anxiety, depres-

sion, and a decreased appetite. These side effects influence the patients’ quality of life and their ability to

make decisions concerning appropriate treatment. This study examined the psychological status and quality of

life of patients with suspected lung cancer before and after bronchoscopy treatment and evaluated the effect

of mirtazapine prescribed to patients with depression.

Methods To assess patient characteristics (e.g. age, gender, and medical history), a questionnaire including

the Hospital Anxiety and Depression Scale - Japanese version and the Functional Assessment of Cancer

Therapy-L was administered.

Patients Forty-three patients admitted for bronchoscopy treatment between May 2017 and April 2018 were

included.

Results The results showed that patients with depression reported a worse quality of life than those without

depression. Compared with no medication, the administration of mirtazapine alleviated depressive symptoms.

Furthermore, the patients’ depressive status was affected by their physical symptoms, including coughing,

tightness of chest, and dyspnea.

Conclusion Our results emphasize the importance of detecting depression in the early stages of a cancer di-

agnosis and have significant implications concerning pharmacological intervention in patients with cancer dis-

playing signs of depression.
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Introduction

The incidence of depression in patients with cancer has

been proven to be very high. Depression in patients with

cancer leads to a variety of adverse effects, including in-

creased suicide rates, a decreased quality of life (QOL), and

a worse disease prognosis (1, 2). A previous study that util-

ized a large database reported that 12.4% of patients devel-

oped depression after a lung cancer diagnosis (3). Although

numerous patients with lung cancer complain of symptoms

such as anxiety, depression, and a decreased appetite,

whether or not the depression was already present before the

diagnosis is often unclear.

Understanding the mental status of patients in the early

stages of a cancer diagnosis is crucial, especially as anxiety

and depression may occur once the patient is informed of a

possible cancer diagnosis. Furthermore, depression in pa-

tients with cancer may affect their judgment in deciding

upon the appropriate treatment (4).
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In the present study, we conducted a survey among pa-

tients with suspected lung cancer to assess the changes in

their psychological status and QOL before and after bron-

choscopy (a test used to confirm a lung cancer diagnosis).

Various studies have been conducted on pharmacotherapy to

alleviate depression in patients with cancer. However, no

conclusive answers have been reached (5). Serotonin reup-

take inhibitors (SSRIs) and serotonin-noradrenaline reuptake

inhibitors (SNRIs) are widely used in the treatment of de-

pression. However, mirtazapine, classified as a

noradrenergic-specific serotonergic antidepressant, has also

been used in recent years. Because mirtazapine offers rapid

action and few side effects (such as nausea), it is typically

prescribed to patients experiencing nausea during anticancer

therapy.

In this study, we treated study subjects who had been

judged to be depressed in the initial survey with mirtazapine

and evaluated the effectiveness of this treatment.

Materials and Methods

Subjects

The study subjects were patients with a diagnosis of sus-

pected lung cancer admitted for bronchoscopy at the Depart-

ment of Pulmonary Medicine, Kyoto Prefectural University

of Medicine between May 2017 and April 2018. We en-

rolled a total of 43 patients in this study and administered

the Hospital Anxiety and Depression Scale - Japanese ver-

sion (HADS) to screen for depression.

The eligibility criteria were men and women 24 to 75

years old at the time of the study who provided their in-

formed consent.

The exclusion criteria were as follows: patients who were

unable to respond to the questionnaire, patients with organic

encephalopathy, patients with a history of psychotropic drug

treatment within three months prior to the study, patients

with severe hepatic or renal dysfunction, patients with a his-

tory of suicidal ideation or attempted suicide, patients re-

ceiving medication for heart disease, patients with glaucoma

or increased intraocular pressure, patients receiving medica-

tion for dysuria, and patients who had been prescribed

monoamine oxidase inhibitors within two weeks prior to the

study.

Ethics

All procedures in this study were in accordance with the

ethical standards of the institutional and national research

committees and the 1964 Declaration of Helsinki and its

later amendments or comparable ethical standards. The

study was approved by the Clinical Research Ethics Com-

mittee of the University Hospital, Kyoto Prefectural Univer-

sity of Medicine. Informed consent was obtained from all

study participants.

Procedures

Patients provided their written consent to participate in

the study to the attending physician or researcher of respira-

tory medicine on the day of admission. Patients who scored

�11 on the HADS at the time of admission were considered

to have depression. Those patients who wished to receive

treatment were prescribed mirtazapine 15 mg orally, admin-

istered in 1 dose daily in the morning. A second survey was

conducted at the first outpatient visit after bronchoscopy.

The details of the questionnaires are listed below.

Attributes
Gender, age, medical history, concomitant medications.

Depression condition
The HADS questionnaire was used as the primary scale

for assessing depression and anxiety symptoms in patients.

This instrument is reliable and has been previously vali-

dated (6). It consists of 14 items: 7 items related to depres-

sion and 7 related to anxiety. Each item is scored from 0 to

3 points, with 0 indicating “not at all” and 3 indicating “all

the time” or an equivalent measure. The subscales are calcu-

lated as the sum of the item scores, with higher scores indi-

cating a lower well-being.

QOL
As a secondary assessment, we measured the patient QOL

using a disease-specific measure for lung cancer: The Func-

tional Assessment of Cancer Therapy - Lungs (FACT-L).

This scale is one of the most widely used measures in large-

scale clinical trials in the United States and Japan, and its

reliability has been validated (7). It consists of seven items

related to physical well-being, seven concerning social/fam-

ily well-being, six concerning emotional well-being, seven

concerning functional well-being, and seven concerning the

lung cancer subscale.

Therapeutic intervention
Patients with a HADS score of �11 at admission were as-

signed to the depressed group and prescribed mirtazapine.

Patients with a score of �10 were assigned to the non-

depressed group and did not receive any medication.

Statistical analyses

Continuous data are presented as mean ± standard devia-

tion (SD) and range and were compared using the Mann-

Whitney U test. Categorical data are presented as counts and

percentages and were compared using the chi-square test.

The impact of lung cancer symptoms on the HADS score

was evaluated by a multiple regression analysis. We per-

formed the multivariate analysis based on the significant fac-

tors identified in the univariate analysis. All statistical analy-

ses were performed using EZR for Windows, version 1.35

(Saitama Medical Center, Jichi Medical University, Japan).

All p values <0.05 were considered statistically significant.

This was an exploratory evaluation that only included data

from participants, and there were no pre-determined hy-

potheses or power calculations.
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Figure　1.　Assignment of enrolled patients.
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(n = 9)

Take medication
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(Outpatient) (n = 37)

Hospitalization
(n = 1)

Death (n = 1)

No lung cancer
(n = 1)

No lung cancer (n = 1)

Hospitalization (n = 1)

Transfer to a different hospital (n =1)

Screened for eligibility (n = 45)

Consent provided

No consent (n = 2)

Table　1.　Patients’ Characteristics.

Depressed group (n=20) Non-depressed group (n=23) p value

Age: median (range) 67.5 (42-75) 68.0 (34-75) 0.79

Gender: male/female 8/12 14/9 0.23

Living together: yes/no 17/3 20/3 1.00

Using sleeping pills: yes/no 2/18 3/20 1.00

HADS score: median (range) 17.0 (11-32) 5.0 (0-10) 0.00

HADS: Hospital Anxiety and Depression Scale - Japanese version

Table　2.　Comparison of the Quality of Life Scores for the Patients in the De-
pressed and Non-depressed Groups.

FACT-L score Depressed group (n=20) Non-depressed group (n=23) p value

Physical (PWB) 21.5 (7-27) 27.0 (19-28) <0.01

Social/Family (SWB) 15.2 (3-28) 16.0 (0-28) 0.942

Emotional (EWB) 14.5 (3-24) 20.0 (14-23) <0.01

Functional (FWB) 16.0 (2-25) 23.0 (14-28) <0.01

Lung cancer subscale 17.5 (10-28) 25.0 (14-28) <0.01

FACT-L Total score 84.8 (54-116) 111.0 (84-132) <0.01

Values in parenthesis indicate the range of the scores.

EWB: emotional well-being, FACT-L: Functional Assessment of Cancer Therapy-L, FWB: functional 

well-being, PWB: physical well-being, SWB: social/family well-being

Results

Twenty of the 43 patients had HADS scores of �11 and

were thus considered to have depression. We administered

mirtazapine to 11 of these patients who wished to receive

treatment. A flow chart of the study subjects’ participation

in this study is shown in Fig. 1. Table 1 provides the pa-

tients’ characteristics. Depression was observed in 46.5%

(n=20) of the patients at the pre-bronchoscopy stage. There

were no significant differences in the patient background

characteristics between the depressed and non-depressed

groups. There was, however, a tendency toward a greater in-

cidence of depression among women than in men.

We also administered the FACT-L, which provided us

with QOL scores for each patient. Table 2 shows the QOL

scores of patients in the depressed and non-depressed

groups. The results of the FACT-L assessment indicated sig-
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Figure　2.　Effect of lung cancer subscale items on the HADS 
scores. *p<0.05; **p<0.001. HADS: Hospital Anxiety and De-
pression Scale-Japanese version, n.s.: non-significant

Multiple regression 
analysis path diagram 
for the depressed group

Tightness in 

chest

Good appetite

Easy breathing

Coughing

Clear thinking

Weight loss

Shortness of 

breath
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-0.609**

0.580**

-0.399*

-0.128n.s.

-0.050n.s.

-0.011n.s.

-0.152n.s.

Figure　3.　Changes in the HADS scores at hospitalization and at the first outpatient visit after bron-
choscopy. a) The HADS change after 2 weeks on mirtazapine. b) The HADS change after 2 weeks in 
the non-mirtazapine group, n=7. c) The HADS change in the non-depressed group (with or without 
mirtazapine), n=20. HADS: Hospital Anxiety and Depression Scale-Japanese version

-20 -15 -10 -5 0 -10 -8 -6 -4 -2 0 2 4

b) Depression and no medication

c) No depression

Improvement

-8 -6 -4 -2 0 2 4

a) Depression and medication

nificantly lower QOL scores in the depressed group in terms

of physical, emotional, and functional QOL than in the non-

depressed group. Multiple regression analyses were per-

formed using seven FACT-L Lung Cancer subscales as inde-

pendent variables to examine the symptoms affecting the

HADS scores within the depressed group. The results sug-

gested that coughing (p=0.002), respiratory comfort (p=

0.001), and tightness in the chest (p=0.022) were signifi-

cantly associated with the HADS scores and may have influ-

enced the patients’ depression scores (Fig. 2). Changes in

the depressive state before and after bronchoscopy are

shown in Fig. 3. All patients in the mirtazapine-treated

group showed improvement in their HADS scores (mean

change in the HADS score =5.8 points). Conversely, only

five of the seven non-treatment patients showed improve-

ment in their HADS scores, and the degree of improvement

was lower than that in the treated group (mean change in

the HADS score =2.8 points). The two remaining patients in

the non-medicated group had worse HADS scores. Our re-

sults suggest that the interventions led to improvements in

the HADS scores.

Seven patients were found to be depressed at the start of

the survey but refused mirtazapine medication. Among them,

four had high HADS score in the second survey, and two

chose to receive treatment. Both of the patients who re-

ceived intervention showed improvement in their depression

after surgery and have since discontinued mirtazapine. One

of the two patients who refused mirtazapine medication

again eventually showed worsening of depressive symptoms

and, after a psychiatric liaison intervention, continued che-

motherapy with antidepressants. The other patient has been

treated surgically without antidepressants. Three patients

who had an improved HADS score at the time of the second

survey were considered to have bronchoscopy as a trigger

for depression, as their depression had after bronchoscopy,

although one patient had non-cancer lesions, and the other

had surgically resectable early-stage lung cancer. One pa-
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tient was treated with chemotherapy for advanced-stage lung

cancer but was still able to be followed up without any liai-

son intervention thereafter.

Discussion

Bronchoscopy is an essential part of the process leading

to the diagnosis of lung cancer, and a previous study found

that patients undergoing bronchoscopy reported feeling anx-

ious or depressed before the procedure (8). Furthermore,

previous research has indicated that patients with lung can-

cer may be under mental stress from the early stages of the

diagnosis (9). It has also been reported that assessing anxi-

ety during the pre-bronchoscopy stage is important in terms

of its impact on bronchoscopy performance, patient satisfac-

tion with the procedure, and increased compliance with can-

cer treatment (10, 11). Based on the above, this study aimed

to determine the depression levels of patients scheduled to

undergo bronchoscopy and the effect of mirtazapine treat-

ment.

The results showed that nearly half of the patients re-

ported symptoms of anxiety and depression after the lung

cancer diagnosis but prior to bronchoscopy treatment. They

also showed that patients with depression had significantly

lower QOL scores than did those without. In the current

study, 46.5% of patients already had depression when they

were informed of their possible cancer diagnosis and the

possible need for bronchoscopy. Several studies have re-

ported that the attending physician’s explanation concerning

the patient’s lung lesions influences the patient’s anxi-

ety (12, 13), suggesting that more attention should be paid

to the patient’s mental state at the time of the explanation.

Byrne et al. also reported that smokers and women with

lung cancer were more likely to be anxious about their dis-

ease (14), while Walker et al. reported that colorectal and

lung cancer were risk factors for comorbid depression in

women (15).

The QOL of patients with cancer is multidimensional and

consists of at least four aspects; physical (or symptom-

related), social, functional, and emotional (or mental)

QOL (16). This study assessed the QOL in patients with

lung cancer using the FACT-L (17). The FACT-L is a 44-

item self-reported instrument and consists of 2 parts: a 34-

item measure of general health-related QOL and a 10-item

measure emphasizing lung cancer symptoms (7). Results

from this assessment revealed a significant decrease in the

QOL in the depressed group compared with the non-

depressed group. Differences in the QOL were observed

mainly in physical symptoms, psychiatric symptoms, and ac-

tivity status. Ostlund et al. (18) showed that emotional func-

tioning and fatigue are important predictors of a declining

QOL. Furthermore, depression itself is also a factor for a re-

duced QOL, with its incidence reported to be significantly

higher in patients with lung cancer than in those with other

types of cancer (19). The results of the present study sug-

gest that depression in patients with lung cancer may be re-

lated to the patients’ physical condition and activity situation

and that depression negatively impacts the patient’s QOL.

Various physical symptoms can be observed in patients

with lung cancer. For example, Iyer et al. found that patients

with advanced lung cancer reported symptoms such as fa-

tigue (98%), anorexia (98%), respiratory disorders (94%),

coughing (93%), and pain (90%). Furthermore, those with

more severe symptoms had an even lower QOL than those

with milder symptoms (20). Existing studies have reported

that symptoms such as fatigue, pain, and dyspnea have the

greatest impact on a reduced QOL (21). In the present

study, cough, dyspnea, and chest tightness were shown to be

associated with a reduced QOL in the depressed group, sug-

gesting that lung cancer symptoms such as these may be as-

sociated with comorbid depression. There are several ap-

proaches to treating depression, both in patients with cancer

and in general, including pharmacotherapy and psychother-

apy. Even though previous studies have reported that some

patients with cancer prefer psychotherapy to pharmacother-

apy for treating depression (22, 23), antidepressants and

other medications are often used (5). Many people with can-

cer continue chemotherapy and hormone therapy for an ex-

tended period and therefore continue to display physical

symptoms associated with the cancer itself and with its

treatment. It is therefore preferable to administer antidepres-

sants with few side effects. For example, newer antidepres-

sants, such as SSRIs or SNRIs, are typically better suited

for patients with cancer, as they have fewer side effects than

conventional antidepressants. These medications have been

confirmed to be effective against depression in patients with

cancer (24). Nevertheless, it is important to note that antide-

pressants typically interact with the medications used for

chemotherapy and hormonal therapy. Because many antineo-

plastic drugs catalyze the enzyme known as cytochrome

P450 (CYP), the administration of escitalopram or

mirtazapine-which has less potent CYP-inhibiting properties-

is recommended (25, 26).

In the present study, mirtazapine was administered to pa-

tients with depression. Our results showed an improvement

in depression symptoms for all patients in the treatment

group. Of the patients who received mirtazapine interven-

tion, the HADS score was increased by an average of 3.8

points among those who underwent operations and by an

average of 10 points among those who underwent chemo-

therapy. Temel et al. conducted a randomized controlled trial

of early palliative versus usual care in non-small-cell lung

cancer and reported that early palliative care significantly

improved outcomes compared with usual care (27). Further-

more, that study showed that the group of patients who re-

ceived early palliative care had less depression than the

usual care group. The present findings suggest the need to

provide care for depression at an earlier stage than at the

start of lung cancer treatment.

When the study participants were told that lung cancer

was suspected and bronchoscopy would be required, ap-

proximately half were found to already have depression, and
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the administration of mirtazapine to these patients resulted

in an improvement in their depressive condition. These find-

ings suggest that treatment with mirtazapine may help treat

symptoms of depression in patients with lung cancer. Never-

theless, conclusions based on the results of our study should

be drawn with caution, as there are some limitations. First,

this study had a small sample size, which may have influ-

enced the results. Furthermore, possible bias due to patient

preference for intervention and disease stage differences

cannot be excluded. Given these limitations, future studies

with larger sample sizes and random treatment interventions

are needed.

Informed consent was obtained from all individual partici-

pants included in the study.
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