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Abstract

Objective: Temporary improvement in health status after available therapy or medication has been reported
for interstitial lung disease. However, interstitial lung disease is progressive, and there is no study on the change
in quality of life over time. Therefore, we examined the time course of the Chronic obstructive pulmonary disease
Assessment Test (CAT) score in relation with pulmonary function and exercise capacity.

Methods: Out of 162 subjects with interstitial lung disease, 56 subjects evaluated more than twice by the CAT
were assigned retrospectively to the study and divided into two groups according to the duration from disease onset.
The percent of predicted forced vital capacity and diffusion capacity of the lung for carbon monoxide, and 6-min walk
distance were also collected from the hospital records for analysis.

Results: The CAT score improved in 21 subjects with less than five years of disease (15 to 7, p=0.004), but
declined in 35 subjects with five or more years (12 to 17, p=0.002). The intervals of evaluation were not different
between the groups (21 and 20 months on average, p=0.80). Forced vital capacity and diffusion capacity of the
lung for carbon monoxide at baseline were more impaired in the subjects with longer disease history (p=0.001 and
p=0.006, respectively). The CAT score and diffusion capacity of the lung for carbon monoxide or 6-min walk distance
were correlated in each group at the baseline. Pulmonary function declined on repeated evaluation even in subjects
with less than five years of disease history.

Conclusion: Quality of life might be improved within five years of disease regardless of deterioration in pulmonary
function; however, the improvement would become difficult afterward due to progressive change in pulmonary function

or exercise capacity in interstitial lung disease.
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Introduction

Although some available therapies for interstitial lung disease
temporarily relieve the respiratory symptoms, the disease is progressive.
Questionnaires for chronic lung disease have been developed to
evaluate the symptoms and the Chronic obstructive pulmonary
disease Assessment Test (CAT) [1] has been adapted for interstitial
lung disease [2]. Cross-sectional studies reported the relationship
between the CAT score and the results of pulmonary function tests
for interstitial lung disease, and found that higher CAT scores and/
or lower diffusion capacity of the lungs for carbon monoxide (D
significantly predicted mortality [3,4].

LCO)

Palliative care was recommended for managing symptoms using
a multidisciplinary approach including patient education and self-
management [5]. For example, dyspnea is the major symptom reported
by patients with interstitial lung disease, and it may be ameliorated by
pulmonary rehabilitation as well as improvement in exercise capacity
as assessed by the 6-min walk test (6MWT) [6-8]. However, it should
be noted that patients with severe dyspnea, such as Medical Research
Council (MRC) grade 4 or 5, did not improve after pulmonary
rehabilitation [7], whereas patients with a good 6MWT distance at
baseline were predicted to have a smaller improvement [8,9]. These
results suggested that intervention for patients should be conducted
during the proper period of the disease. For this purpose, it is important
to clarify the characteristics related with quality of life for interstitial
lung disease throughout the clinical course.

The CAT is a simple questionnaire comprising eight items that does
not require special equipment to evaluate the health status of patients.

The total score ranges from 0 to 40, with higher scores indicating a
poorer health status. It has finer scoring than the classification numbers
of the mMRC, which is the most popular evaluation for dyspnea.
Therefore, the CAT may be a convenient tool for clinical practice to
evaluate the variation in individuals. As we have routinely examined
patients with interstitial lung disease using the CAT, the aim of this
study was to monitor the time course of the CAT score in relation with
pulmonary function and exercise capacity.

Method

The use of subject records for this study was approved by the
Human Ethics Committee of Kanazawa University, conforming to the
provisions of the Declaration of Helsinki. As the study was performed
retrospectively, written informed consent for participation in the study
was not obtained from subjects, but the study was publicly announced
online and a notice was placed in our hospital for opt-out. The subject
records were anonymized prior to analysis.

One hundred and sixty-two subjects with interstitial lung disease
were transferred to the Division of Rehabilitation Medicine, Kanazawa
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University Hospital between January 2013 and August 2017 for routine
evaluation or treatment. Interstitial lung disease was diagnosed by
specialists of respiratory medicine using high-resolution computed
tomography. As the CAT was developed in 2009 [1] and translated
into Japanese in 2012 [10], follow-up over five years with the CAT
was not possible. Due to this limitation, this study was conducted to
evaluate the clinical course within four years. The subjects were divided
into two groups according to the duration from disease onset to the
date of the first evaluation with the CAT; group with disease duration
less than five years (early group, n=80) and group with longer disease
history (late group, n=82). Of the total 162 subjects, those evaluated
more than twice with the CAT were selected to examine the variations
in individual courses. The percent of predicted forced vital capacity
(FVC) and D, , and 6MWT distance were also collected from the
hospital records for analysis. Consequently, 56 who were re-evaluated
with intervals of more than three months were assigned to the study; 21
subjects were in the early group and 35 subjects were in the late group
(Table 1). Evaluation during acute exacerbation was excluded from the
study to demonstrate the response of usual clinical care. Unfortunately,
8 in the early group and 14 in the late group were not evaluated for
pulmonary function at the time of re-evaluation with the CAT.

Statistics

Baseline clinical characteristics, including percent of predicted
FVC and D, and 6MWT distance, were compared between the
two groups using the t test, and the chi-square test was performed
to examine the distribution of gender. The relationship between
the baseline CAT score and functional evaluation was evaluated by
Spearman’s correlation coefficient. The Wilcoxon test was used to
compare the CAT scores between baseline and re-evaluation in each
group. If the patients were evaluated with the CAT more than twice,
the last evaluation was adopted as the re-evaluation in the study.
Comparison between the evaluations of pulmonary function was

impaired in the late group than in the early group (p=0.001 and 0.006,
respectively), although there was no difference in the SMWT distance
between the two groups (p=0.11). The intervals of evaluation in the
two groups were similar (21 and 20 months on average, p=0.80). FVC
was correlated with the CAT score in all subjects at baseline, but no
difference was found when separated by group (Table 2). D, and the
6MWT distance in both groups were negatively correlated with the
CAT score at baseline.

The CAT score in the early group significantly decreased,
demonstrating that the quality of life improved from the baseline after
an interval of 21 months on average (Figure 1). However, the FVC in
the early group (n=13) did not change, but D, decreased (Table 3).

Parameters ‘ [} ‘ P

FVC (% pred)

All subjects -0.28 0.044
Early group -0.43 0.065
Late group -0.26 0.16

D, ., (% pred)

All subjects -0.47 0.001
Early group -0.51 0.046
Late group -0.46 0.02
6MWT distance (meter)

All subjects -0.63 <0.001
Early group -0.63 0.02
Late group -0.59 0.002

p is Spearman’s correlation coefficient. FVC: Forced Vital Capacity; D,
Diffusion capacity of the lung for carbon monoxide (% predicted); 6BMWT: Six-
minute walk test.

Table 2: Relation between the CAT score and functional evaluation at baseline.

40 4
performed with the paired t test. Results were considered significant at p=0.004 p=0.002
p<0.05. SAS JMP version 11 software was used for analysis.
Results 30
The baseline demographic parameters and disease distribution v w
. . . . Q
are summarized in Table 1. FVC and D, , were significantly more 2 20 4
=
_ Late group o
Parameters Early group (n=21) (n=35) P
Gender (f/m) (n) 12/9 26/9 0.24 10 ~
Age (years) 55+ 14 62+ 12 0.058 J
Height (cm) 162+8 155+ 8 0.003
Weight (kg) 56+9 51+10 0.09 0
Duration of disease (years) 14+13 125+8.0 <0.001 Early group  Early group Late group Late group
Interval of evaluation 21413 20 + 1 0.80 baseline re-evaluation baseline re-evaluation
(months)
Disease (n) NA Figure 1: Longitudinal change in the CAT. Boxes show interquartile ranges,
- - whiskers indicate lowest and highest values and horizontal lines represent
Systemic sclerosis 8 20 medians.
Polymyositis/
- 8 7
dermatomyositis
Rheumatoid arthritis 0 3 Parameters Baseline Re-evaluation P
Overlap syndrome 0 1 FVC (% pred)
Idiopathic interstitial 5 4 Early group 89+ 20 82+ 25 0.07
pneumonia Late group 69 + 20 65 + 22 0.03
FVC (% pred) 94 + 20 73+21 0.001 D, .o (% pred)
D o (% pred) 60 + 23 40+ 15 0.006 Early group 63 + 23 49+ 21 0.008
6MWT distance (meters) 488 + 145 411 +121 0.1 Late group 37+10 32+ 11 0.01
Data are presented as mean + SD, except for numerical numbers. FVC: Forced Data are presented as mean + SD. Pulmonary function was repeatedly evaluated
Vital Capacity; D, ,: Diffusion capacity of the lung for carbon monoxide (% for 13 subjects in the early group and 21 in the late group. FVC: forced vital
predicted); BMWT: six-minute walk test. capacity; D, .: Diffusion capacity of the lung for carbon monoxide (% predicted).

Table 1: Comparison of clinical characteristics between groups at baseline.

Table 3: Longitudinal change in pulmonary function.
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Additionally, the CAT score worsened in only 2 of the 13 subjects. The
pulmonary function in the late group declined during the interval, and
the CAT score in the late group increased.

Discussion

The baseline CAT score in the two groups was correlated with
6MWT distance, which suggested that the quality of life for interstitial
lung disease may be reflected by the exercise capacity throughout disease
progression. Pulmonary function, especially D, ., was also correlated
with the CAT score. A correlation between FVC and the CAT score
was also observed in all subjects. Previous studies on interstitial lung
disease reported the relationship between quality of life and values on
pulmonary function tests or the 6MWT [2,11,12], which supported our
results. However, correlations between FVC and the CAT score were
not seen in subgroups. Recent findings demonstrated that quality of
life was not consistent with pulmonary function tests in subjects with
interstitial lung disease [5,13]. This discordance was likely because of
fatigue and deconditioning due to dyspnea and cough, or subjects’
reduced awareness of deterioration in actual pulmonary function. As
these studies, including our analysis at baseline, were cross-sectional,
the relationship found here may represent the rough clinical course of
interstitial lung disease.

Longitudinal studies reported that FVC was improved by treatment
with cyclophosphamide in systemic sclerosis subjects, but only in
the limited subjects who responded to the therapy, i.e., subjects with
quickly declining FVC [14,15]. However, the positive effects only lasted
for several months after stopping therapy [16]. Regarding idiopathic
interstitial pneumonia, clinical progression is heterogeneous depending
on the classified disease and acute exacerbation [17]. In subjects with
idiopathic pulmonary fibrosis, it was reported that medication with
pirfenidone demonstrated a relatively slower decline in FVC and
6MWT distance, but that the relationship between treatment and
symptoms was less clear [18].

Moreover, the combination of medication and pulmonary
rehabilitation was generally recommended to improve symptoms and
quality of life for subjects with idiopathic pulmonary fibrosis [19].
Randomized controlled trials reported that pulmonary rehabilitation
simultaneously improved 6MWT distance and quality of life without
improvement in pulmonary function, but the benefits were not
sustained for six months [6,20], or were poorer than benefits observed
for chronic obstructive pulmonary disease [21]. Therefore, according to
the paradigm shift, palliative care methods were addressed for all stages
of chronic respiratory disease. For example, structured communication
between healthcare professionals and patients was vital to ensure the
best possible support and treatment [5,22].

The CAT score in the early group improved, but that in the late
group declined in this study. As the standard clinical approach in our
facility, we introduced pulmonary rehabilitation under the supervision
of therapists to the subjects with interstitial lung disease if they exhibited
low exercise capacity (approximately under 400 min 6MWT distance) or
exercise induced hypoxia (<90% SpO,) [23]. Subsequently, the subjects
were encouraged to continue the exercise and their performance was
checked when they visited for regular medical examinations. Such
an intervention may support the improvement in the CAT score to
some extent in the early group, which had deterioration in pulmonary
function. On the other hand, as the subjects in the late group had the
disease for five years or more, pulmonary function and 6MWT distance
were poorer compared with the early group. The results suggested
effective strategies for quality of life for subjects in the late group to be
considerably limited because they have likely already received almost

all treatments during the progression of disease.

There was no study on the longitudinal change in quality of life
for interstitial lung disease, and most studies were conducted cross-
sectionally. Palliative care is performed to relieve not only dyspnea, but
also anxiety and depression, which are highly associated with dyspnea in
interstitial lung disease [24]. The CAT has eight items, including items
regarding confidence in leaving home and energy, which are related
with anxiety and depression. Previously, Jones et al. [25] examined the
reliability of the simple sum of the subject’s responses to the items, but
not each item separately in the CAT. Therefore, we did not analyze the
change in the score for each item. Further research should focus on the
psychological status during progression.

There were some limitations in this study. We examined subjects at
a single facility with a short observation period for each subject because
of the available period of the CAT. We examined the changes in the
CAT scores in the two groups according to the duration of disease, but
it is unclear if the five-year separation was adequate. Long term follow-
up data are required to clarify the time point at which the quality of life
for interstitial lung disease worsens.

Conclusion

In conclusion, the quality of life evaluated by the CAT improved
within five years from disease onset, but it declined afterward with
disease progression. The difference may be due to the decrease in
pulmonary function or exercise capacity regardless of available
treatments, especially worsening exercise capacity. Palliative care may
be more important for such subjects.
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