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Depression Is Significantly Associated with the Health
Status in Patients with Idiopathic Pulmonary Fibrosis
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Abstract

Objective Depression is reported to be relatively common in idiopathic pulmonary fibrosis (IPF) patients.
Thus far, however, whether or not depression independently determines the health-related quality of life
(HRQOL) has not been evaluated exclusively in IPF patients. We designed this study to identify independent
determinants of the St. George’s Respiratory Questionnaire (SGRQ) score among various factors, including a
depression scale, in IPF patients.

Methods We retrospectively analyzed consecutive subjects with IPF who completed a systematic evaluation
including pulmonary function tests, PaO. at rest, 6-minute walk test (6 MWT), SGRQ, Baseline Dyspnea In-
dex (BDI), and Hospital Anxiety and Depression Scale (HADS). All eligible patients in the present study had
newly diagnosed IPF and had not received any prior treatments, such as antidepressants, pirfenidone, corti-
costeroids, immunosuppressants, or long-term oxygen therapy.

Results The 121 patients with IPF included 99 men. On the SGRQ, mild to moderate disturbance was ob-
served in the total and each component score. According to the HADS, 27 patients (22.3%) had borderline or
definite depression. In a univariate regression analysis, the forced vital capacity (FVC), diffusion capacity of
carbon monoxide (DLco), PaO, at rest, BDI, HADS for Anxiety (HADS-A) and Depression (HADS-D), 6-
minute walk distance (6MWD), and lowest SpO, during the 6MWT were significantly correlated with the
SGRQ total score. In a stepwise multiple regression model, BDI, 6MWD, and HADS-D were selected as in-
dependent determinants of the total SGRQ score. The total variance in this model was 59% (p<0.001).
Conclusion We concluded that depression was a significant determinant of the HRQOL or health status in

patients with IPF.
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Introduction

Depression is 1.5-7 times likelier to develop in patients
with chronic disease than in the general population (1-3).
Evidence of the increased incidence of depressive symptoms
in patients with chronic respiratory disease, including idi-

opathic pulmonary fibrosis (IPF), is growing (4). However,
while several studies have shown that psychological factors
affect the health-related quality of life (HRQOL) or health
status in chronic obstructive pulmonary disease (COPD) pa-
tients (5), information is limited for IPF patients (6).
Patient-centered outcomes, including the HRQOL, are sig-
nificant endpoints in research and clinical practice (7), as
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IPF is a chronic, progressive, and fatal lung disease for
which there is still no proven etiology or cure. Indeed, the
median survival time after a diagnosis of IPF is reported to
be 2-3 years (8, 9), although recent studies have shown that
pirfenidone and nintedanib reduce the disease progres-
sion (10-12).

By the quantification of patients’ perceptions, HRQOL
tools obtain information unavailable through physiologic and
radiographic tests. Therefore, the HRQOL or health status
has been recognized as one of the more important outcomes
in measuring the effectiveness of therapeutic interventions in
patients with IPF (6, 13). A recent review shows that the
psychometric properties of St. George’s Respiratory Ques-
tionnaire (SGRQ) are adequate for measuring the HRQOL
in IPF patients (14). However, whether or not psychological
factors such as depression independently affect the HRQOL
in patients with IPF remains unclear.

The purpose of this study was to investigate the associa-
tion between depressive symptoms and the HRQOL in IPF
patients. We hypothesized that the level of depression was a
determinant of the SGRQ score in IPF patients.

Materials and Methods

Subjects

Consecutive individuals with IPF who underwent an ini-
tial systematic evaluation at Tosei General Hospital between
April 2009 and March 2013 were enrolled and analyzed ret-
rospectively. The diagnosis of IPF was established based on
the American Thoracic Society (ATS)/European Respiratory
Society (ERS)/Japanese Respiratory Society (JRS)/The Latin
America Thoracic Association (ALAT) statement (9). All pa-
tients included in the study had newly diagnosed IPF. Pa-
tients were excluded if they had malignancy or an unstable
medical condition, such as significant coronary heart disease
or musculoskeletal disease. Those who had received any
prior treatment such as antidepressants, pirfenidone (PFD),
corticosteroids, immunosuppressive agents, or long-term
oxygen therapy (LTOT) at the time of enrollment were also
excluded, as were patients who were unable to perform a 6-
minute walk test (6MWT).

The study protocol was approved by the institutional re-
view board (IRB) of Tosei General Hospital (IRB No 470).
The IRB did not require the patients’ approval or informed
consent for the retrospective chart reviews.

Initial systematic evaluation and measurements

An initial systematic evaluation was routinely performed
in an outpatient setting before a surgical lung biopsy and a
diagnosis of IPF. All assessments, including questionnaires,
the 6MWT, and the arterial blood gas test, were done within
a month after the pulmonary function test. The question-
naires and 6MWT were administered on the same day.

Pulmonary function tests and artery blood gas ten-
sions

All subjects underwent pulmonary function testing system
(CHESTAC-55V; Chest, Tokyo, Japan), in accordance with
the maneuver described by the ATS/ERS Task Force (15).
The single-breath diffusion capacity of the lung for carbon
monoxide (DLco) was also assessed (CHESTAC-55V).
Based on the recommendations from JRS, the values for
forced vital capacity (FVC) and DLco were expressed as the
percent of the predicted values (16). According to the
Global Initiative for Chronic Obstructive Lung Disease
(GOLD), patients with a post-bronchodilator FEV\//FVC ra-
tio less than 70% are considered to have COPD as a comor-
bid condition (17). Artery blood gas tension was measured
at rest.

Exercise capacity

To assess the functional exercise capacity, all patients who
participated in the present study underwent the 6MWT in
accordance with the ATS statement (18). The subjects were
instructed to walk as far as possible for 6 minutes under the
supervision of trained physiotherapists (19). The distance
that individuals could walk was recorded as the 6-minute
walk distance (6MWD) (20). Oxygen saturation was meas-
ured by pulse oximetry at rest and immediately after the
test. All eligible subjects underwent the tests twice to mini-
mize the training effects. The longest of the two 6MWD
tests (performed the same day and separated by at least 30
minutes) was used in the data analysis.

Health status measurement

The health status (HRQOL) was evaluated by the SGRQ,
which was originally developed for patients with
COPD (21). The validity of the Japanese version of the
SGRQ was previously evaluated (22). It provides a total
score and three component scores, for ‘symptoms’, ‘activ-
ity’, and ‘impact’.

Each of the three components and the total are separately
scored on a scale of 0 to 100, with higher scores corre-
sponding to greater impairment of the HRQOL. Although
the SGRQ was developed for patients with COPD, it has
been validated and is frequently used to measure the
HRQOL in patients with IPF (11). In a study of COPD, a
total SGRQ score of 25 or higher is very uncommon in
healthy persons (23).

Assessment of dyspnea in daily living

To evaluate dyspnea in daily living, we used the Japanese
version of the Baseline Dyspnea Index (BDI) (22). The BDI
has a scale of five grades for each of three categories: func-
tional impairment, magnitude of task, and magnitude of ef-
fort. The possible score range for each category is 0 (‘se-
verely impaired’) to 4 (‘not impaired’). Thus, the BDI yields
a total score between 0 and 12 (24). The Japanese version
of the BDI, for which the first two validation studies were
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Consecutive cases with IPF
n=163

Excluded n=42
Treated with agents and/or LTOT n=32
Uncompleted clinical evaluation n=10

Included n=121
Clinical diagnosis n=64
Diagnosed by SLB n=57

Figure 1. Screening and inclusion process for patients in the

study.

published in 1998 (22, 25), was used in the present study.
Assessment of psychological status

The psychological evaluation was done with the Japanese
version of the Hospital and Anxiety Depression Scale
(HADS) (26). The HADS is a reliable, valid, responsive,
and relatively convenient screening tool, allowing for the si-
multaneous and easy assessment of symptom severity for
both anxiety and depression (27, 28), although psychiatric
disorders can be diagnosed only on the basis of structured
interviews adopting the Diagnostic and Statistical Manual of
Mental Disorder, 5th edition (DSM-V) criteria (29). The
HADS is composed of 14 items, 7 of which comprise the
anxiety subscale and another 7 of which comprise the de-
pression subscale. Each item has four potential responses
(rating on a 0-3 scale). The scores for each subscale there-
fore yield a score ranging between 0 (no distress) and 21
(maximum distress), with higher scores corresponding to a
more severe level of distress. The subscale scores are cate-
gorized as follows: 0-7, normal; 8-10, borderline abnormal;
11-21, abnormal. A previous study reported that HADS is a
reliable screening instrument for determining the psycho-
logical status of outpatient populations (26). A minimally
important difference of 1.5 has been established among pa-
tients with moderate to severe COPD (30). In a study of sar-
coidosis, a significant correlation was observed between the
HADS scores and SGRQ scores (31). The HADS scores
were included as continuous variables in the regression
analysis to increase the power.

Statistical analyses

All statistical analyses were performed using the SPSS
software program, ver. 22 (SPSS, Chicago, IL, USA). The
normal distribution was checked with the Shapiro-Wilk test.
The Spearman’s correlation coefficients were assessed to
identify the variables contributing to the HRQOL in a uni-
variate analysis. Consequently, a stepwise multiple regres-
sion analysis was performed using the SGRQ score as a de-
pendent variable to identify which factors significantly con-
tribute to the health status. Any variables with a p value of
less than 0.2 in the univariate analysis were enrolled into a
multivariable model as potentially important determinants.

Table 1. Clinical Characteristics of 121
Patients with IPF.
n=121
Male, n (%) 99 (81.8)
Age (yrs), mean (SD) 66.8 (7.6)
Smoking status, n (%)
Current smoker 9(7.4)
Former smoker 84 (69.4)
Never smoker 28 (23.1)
BMI (kg/m?), mean (SD) 23.53.2)
FVC (%pred), mean (SD) 81.1 (18.9)
FEV/FVC, mean (SD) 85.8 (7.3)
DLco (%pred), mean (SD) 61.1(19.9)
6MWD (m), mean (SD) 574 (131)
lowest SpO- (%), mean (SD) 83.5(7.8)
Pa0; at rest (torr), mean (SD)  81.2 (11.2)

IPF: idiopathic pulmonary fibrosis, BMI: body mass
index, FVC: forced vital capacity, FEV: forced ex-
piratory volume in 1 second, DLco: diffusion capac-
ity for carbon monoxide, 6BMWD: 6-min walk dis-
tance, SpO2: oxygen saturation values obtained from
pulse oximetry, PaO>: partial pressure of oxygen in
arterial blood

To reduce the problem of multicollinearity, only one of the
highly correlated variables (correlation coefficient >0.9) was
entered in the multivariate model, if present. Gender was
coded as 1 for men and O for women in the multiple regres-
sion analysis. A p value of less than 0.05 was considered to
be statistically significant. All results are present as mean +
standard deviation, unless otherwise specified.

Results

During the study period, a total of 163 patients were di-
agnosed with IPF according to ATS/ERS/JRS/ALAT state-
ments. Of these 163 patients, a systematic evaluation could
not be completed in 10 due to cardiovascular disease or
musculoskeletal problems. Thirty-two patients had received
corticosteroid therapy, PFD, and/or LTOT prior to the sys-
tematic evaluation. These 42 patients were excluded from
the analysis. Therefore, 121 eligible patients ultimately com-
pleted all the measurements and had no missing values. The
mean age of the 121 subjects was 66.8+7.6 years, and most
were men (81.8%). Fifty-seven patients underwent a diag-
nostic surgical lung biopsy (Fig. 1). The demographic details
of the patients are summarized in Table 1. The present sub-
jects showed mild to moderate deterioration of FVC and a
reduced diffusion capacity. Only 5 (4.1%) of the 121 pa-
tients had COPD as a comorbid condition.

A summary of all questionnaire scores, including the
number of subjects with the minimum and maximum possi-
ble scores, is shown in Table 2. Patients showed mild to
moderate disturbances in the total score and each component
of the SGRQ; the severity of disturbance in the impact com-
ponent was relatively mild. The total score, impact, and the
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Table 2. Results of Dyspnea Scale, Psychological Assessment, and the SGRQ Score (n=121).

No. of subjects with

Mean (SD) Range n (%) minimum score  maximum score

BDI (0-12) 9.1 (2.3) 2-12 0 18
HADS-A (0-21) 5.0(3.1) 0-18 7 0

Normal (0-7) 95  (78.5)

Borderline (8-10) 22 (18.2)

Definite (11-21) 4 3.3)
HADS-D (0-21) 54 @3.1) 0-15 3 0

Normal (0-7) 94 (77.7)

Borderline (8-10) 19  (15.7)

Definite (11-21) 8  (6.6)
SGRQ total (0-100) 33.9(20.1) 0.7-80.6 0 0

total score<25 45  (37.2)

total score 225 76  (62.8)
SGRQ symptom (0-100)  44.5 (22.7) 0-100 2 1
SGRQ activity (0-100) 38.4 (25.9) 0-93.3 9 0
SGRQ impact (0-100) 27.3 (20.1) 0-81.8 5 0

SGRQ: St. George’s Respiratory Questionnaire, BDI: Baseline Dyspnea Index, HADS: Hospital Anxiety and Depres-
sion Scale, HADS-A: anxiety of HADS, HADS-D: depression of HADS
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Figure 2. Frequency distribution histograms of each score for the SGRQ/A. Total score of the
SGRQ, B. Symptom component of the SGRQ, C. Activity component of the SGRQ, D. Impact com-
ponent of the SGRQ. SGRQ: St. George’s Respiratory Questionnaire

activity component had non-normal distributions, whereas
the symptom component had a normal distribution (Fig. 2).
Seventy-six patients (62.8%) had an SGRQ total score >25.
Minor ceiling effects [lowest possible score (best HRQOL)]
were observed in three components. Fig. 3 shows a distribu-
tion histogram of the HADS scale. Borderline or definite
anxiety and depression (HADS scale >8) were detected in

26 (21.5%) and 27 (22.3%) patients, respectively.

Table 3 shows the Spearman’s correlation coefficients be-
tween the SGRQ scores and various measurement variables.
The pulmonary function (FVC and DLco) was significantly
correlated with each score for the SGRQ. The BDI score
showed the strongest correlation with the total score and
each component for the SGRQ. Significant correlations were
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Figure 3. Frequency distribution histograms of HADS/A. HADS-A, B. HADS-D. Score definition,
normal: 0-7; borderline abnormality: 8-10; abnormal: 11-21. HADS: Hospital Anxiety and Depres-
sion Scale, HADS-A: HADS anxiety subscale, HADS-D: HADS depression subscale

Table 3. Results of Univariate Analysis for Factors Related to the SGRQ Score (n=121).

Total Symptom Activity Impact
rho p rho p rho P rho p
Age 0.125 0.172 0.035 0.701 0.151 0.098 0.103 0.262
Gender -0.133 0.146  -0.154 0.091  -0.003 0973  -0.166 0.068
BMI -0.068 0.460  -0.069 0.451 0.041 0.652  -0.127 0.166
FvC -0.352  <0.001 -0.237 0.009 -0393 <0.001 -0.270 0.003
DLco -0449 <0.001  -0.434 <0.001 -0496 <0.001 -0.316 <0.001
6MWD -0.533  <0.001 -0.337  <0.001  -0.575 <0.001 -0.431 <0.001
lowest SpO,  -0.341  <0.001 -0.319  <0.001  -0.351 <0.001  -0.284 0.002
PaO, at rest -0.240 0.008  -0.135 0.140  -0.297 0.001 -0.192 0.035
BDI -0.746  <0.001 -0.600 <0.001 -0.746 <0.001 -0.614 <0.001
HADS-A 0.212 0.020 0.196 0.031 0.134 0.142 0.245 0.007
HADS-D 0.227 0.012 0.134 0.142 0.190 0.037 0.239 0.008

Data are Spearman’s correlation coefficients. See Table 1 and Table 2 legends for expansion of abbreviations.

found between the 6MWD and the SGRQ (total score and
three components), as well as between the lowest SpO, dur-
ing the 6BMWT and the SGRQ (total score and three compo-
nents). The HADS-D had significant correlations with the
total and impact score for the SGRQ, while the HADS-A
had significant correlations with the total, symptom, and im-
pact score for the SGRQ.

A stepwise multiple regression analysis was done with
gender, BDI, HADS-D, HADS-A, FVC, DLco, 6MWD, and
lowest SpO, during the 6MWT as possible independent pre-
dictors for the total score and each component of the
SGRQ. In this analysis, the BDI, 6MWD, and HADS-D
were selected as independent determinants of the total
SGRQ score (Table 4). The total variance explained in this
model was 59% (p<0.001).

For the symptom score of the SGRQ, gender and the BDI
score were significant parameters. The BDI score, 6MWD,
lowest SpO,, and HAD-D score were selected as independ-
ent predictors of the activity score of the SGRQ. For the im-
pact score, the BDI and HADS-D were selected as inde-

pendent parameters. The FVC, DLco, PaO, at rest, and
HADS-A were excluded from the model in the three do-
mains of the SGRQ (Table 4). In the model of the total
SGRAQ score, BDI exclusion changed 12.7% of the standard-
ized B for the HADS-D. In contrast, HADS-D exclusion
changed only 1.5% of the standardized B for BDI, and
6MWD exclusion resulted in changes of 16.5% and 7.3% in
the standardized B for BDI and HADS-D, respectively.

Discussion

The present study is the first report showing that this de-
pression scale independently predicted the SGRQ in the ini-
tial evaluation of IPF patients. In the stepwise multiple re-
gression analysis, the HADS-D scale was an independent
contributor to the total score, activity, and the impact com-
ponent of the SGRQ. This finding suggests that the effective
management of depression may improve the HRQOL in IPF
patients. Thus far, few studies have examined this significant
comorbidity and attempted to evaluate whether its treatment
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=« = can improve the HRQOL and functional status in patients
Z2222 § 222 % with IPF. The screening and management of depression
v ) should be considered clinically important in IPF patients,
even if their pulmonary function impairment is mild to mod-
= © erate.
g p Although physiologic variables (FVC, DLco, and PaO. at
rest) had statistically significant correlations with the SGRQ
- - score in the univariate regression analysis, they were not se-
A 3 lected as independent variables in the multiple regression
< < analysis. The depression scale, dyspnea, and exercise capac-
§ § g ity @ore z'lccura.tely predicted the SGRQ total score tban t.he
v — S physiologic variables. Indeed, although pharmacological in-
tervention has been shown to prevent a decline in the lung
- é w529, é function, its efficacy in preventing the deterioration of the
GRS =222 O\A HRQOL is inconsistent in IPF subjects. In two phase 3 trials
of INPULSIS (INPULSIS-1 and -2), nintedanib significantly
reduced a decline in the FVC, which was consistent with
§ E 5 'g slowing the progression of the disease, compared with a pla-
< S cebo. However, no consistent effect of nintedanib on the
change in the total score of the SGRQ was found in either
®x gwna trial (11).
x 224 The present study showed that even under conditions of
mild-to-moderate pulmonary function impairment, anxiety
§ § § % ﬁ and depressive symptoms were present in IPF patients who
v TS < were newly diagnosed with IPF prior to any intervention. Of
the 121 cases, 26 (22%) showed borderline or definite de-
22 % 22222 § pregsion. OuF result is in lil?e v&fith the findings .of .pre.vi.ous
v v studies showing that depression is very common in individu-
als with ILD, including IPF, affecting 23-27% of individuals
- with ILD (32). Depression should be routinely screened in
A patients with IPF, and appropriate supportive management,
< including antidepressants, psychological counseling, and pul-
monary rehabilitation, should be offered. Recent studies
® have shown that pulmonary rehabilitation improves the
P 6MWD, HRQOL, dyspnea, and depression score in these
o < g patients (6, 33).
2 § g The data in the present study showed that the association
' 2 between depression and the SGRQ in IPF was weaker than
_ — E that in COPD (5). This discrepancy may be due to differ-
22 § 2 § § 22 § E ences in the severity of respiratory disease in the study
v.o =< L % population. In the present study, we included only patients
% who were newly diagnosed with IPF and had not been
o o5 “E treated previously. As a result, patients with more progres-
g = g g) sive and severe disease were excluded from the present
& study. In contrast, COPD studies include patients with se-
2 vere and very severe disease (5).
@ % g f Interestingly, the HADS-A scale was not selected as a
. e-° S| S significant factor contributing to the total and all component
= e 3 % scores of the SGRQ in a multiple regression analysis, al-
3;' = 2 % though the HADS-A scale was significantly correlated with
A the SGRQ in a univariate regression analysis. This discrep-
- 5\: ™ § ancy may be due to the association between dyspnea and
% % < & 2& £ é Eo anxiety in the present study, although the mechanism under-
i % _ 8 8 § Z E, g lying this reasoning is unclear.
z 24 é é = E g a 5 In the stepwise multiple regression model, the BDI and

6MWD were selected as independent factors contributing to
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the SGRQ total score. This result is in line with the findings
of previous studies (34-36). The consistency between the
present and previous findings strengthens the evidence of an
association between the HRQOL and these variables (dys-
pnea and 6MWD).

The multiple regression analysis also showed that the
most influential factor was BDI, based on the B value. A re-
cent study showed that dyspnea is associated with depres-
sion in IPF subjects (32). Variables such as dyspnea, depres-
sion, and the health status are correlated with each other,
and determining causality is difficult. In the present study,
we performed a multiple regression analysis to control for
confounding factors. Although a causal relationship could
not be concluded from our findings, ‘depression symptoms’
was selected as an independent predictor for the health
status, in addition to dyspnea and exercise impairment. The
present study is the first to show that the depression scale is
an independent predictor of the SGRQ score in IPF patients.

Gender was selected as an independent determinant of the
symptom component score, but not total score, activity or
impact component score. A previous study reported that
male gender is associated with less dyspnea, a worse physi-
cal HRQOL, and a better emotional QOL in IPF pa-
tients (37). As gender may also be a confounding factor, we
included it in the multiple regression analysis. As a result,
male gender was found to be independently associated with
a better symptom domain score, but not with the total score,
on the SGRQ.

In the univariate analysis, the lowest SpO, during 6MWD
was significantly correlated with the total score and the
scores of the three components in the SGRQ. In the multi-
ple regression analysis, the lowest SpO, during the 6MWT
was selected as an independent predictor of the activity
component, but not the total score, on the SGRQ-possibly
because of an association between desaturation during exer-
cise and the dyspnea scale. Although desaturation in 6MWT
is reported to be a significant prognostic indicator in patients
with IPF (38, 39), no studies have shown that the lowest
SpO:. during the 6MWT determines the total and domain
scores on the SGRQ.

The etiology of the association between depression and
IPF is still not fully understood. Physiological dysregulation
[activation of the sympathetic nervous system and
hypothalamic-pituitary-adrenal (HPA) axis] induced by
chronic psychological stress may weaken the immune func-
tion and vulnerability to respiratory infection (40-42). In
COPD npatients, biological changes (e.g., HPA axis) induced
by depression are speculated to be a potential pathway un-
derlying the relationship between depression and COPD ex-
acerbation (43), which is associated with a poor HRQOL.
Thus far, however, the exact mechanisms linking IPF with
depression and the long-term impact of depression on IPF
have not been identified.

Several limitations associated with the present study war-
rant mention. First, the cross-sectional design of the study
does not provide evidence for causality in the relationship

between psychological factors and the HRQOL. Second, the
present patients showed mild-to-moderate lung impairment.
It is therefore unclear whether or not the present results can
be applied to individuals with a more severe disease status.
Third, although stepwise multiple regression analyses were
conducted to compare the relative contributions, over one-
third of the contributory factors are still unknown. Finally,
although the HADS has been widely used in clinical prac-
tice and research, it is a screening instrument rather than a
diagnostic test (44). The diagnosis of anxiety or depressive
disorder should be confirmed using a structured clinical in-
terview and the DSM-V (29).

In conclusion, our results suggest that depression contrib-
utes to the HRQOL or health status in patients with IPF.
Depression status should be included in the assessment of
patients with IPF.
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