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Background: Lung transplant (LTx) candidates experience significant respiratory symptoms often 
necessitating palliative care (PC) support. We aimed to describe symptoms experienced by interstitial lung 
disease (ILD) and chronic obstructive pulmonary disease (COPD) LTx candidates referred for PC using the 
Edmonton Symptom Assessment System (ESAS) and to assess the change in ESAS in relation to pre-LTx 
exercise capacity, oxygen requirements, and respiratory exacerbations. Understanding symptom trajectory of 
these two patient groups will help inform PC management. 
Methods: Single centre, retrospective cohort of 102 ILD and 24 COPD LTx candidates who were assessed 
in the Toronto Transplant PC Clinic (TPCC) from 2014–2017. Chi-square and t-tests were used to compare 
clinical characteristics, physiological parameters, and ESAS scores. 
Results: The most common symptom in ILD and COPD patients was dyspnea (median score of 8, cough 
7, fatigue 6). ILD patients reported higher cough scores (7 vs. 4, P<0.001). There was no association between 
the change in ESAS domains and six-minute walk distance (6MWD), oxygen requirements, or respiratory 
exacerbations, despite increased oxygen requirements and a greater decline in 6MWD in ILD compared 
to COPD pre-LTx (−47 vs. −8 meters, P=0.01). ILD candidates who were delisted/died compared to those 
transplanted, experienced worse depression (median ESAS; 4.5 vs. 1), anxiety (5.5 vs. 2) and dyspnea (9.5 vs. 8); 
P<0.05. 
Conclusions: ILD patients had similar symptoms as COPD patients, despite increased oxygen 
requirements and decreasing 6MWD pre-LTx. This study highlights the importance of symptom 
management of LTx candidates co-managed with PC, independent of traditional measures of disease severity. 
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Introduction

Interstitial lung disease (ILD) and chronic obstructive 
pulmonary disease (COPD) are lung diseases with global 
prevalence up to 71 per 100,000 people for ILD and  
10,300 per 100,000 for COPD (1,2). Together, these two 
diseases represent the two most common indications 
for lung transplantation (3,4). Lung transplant (LTx) 
candidates experience significant physical and mental 
health sequelae, such as dyspnea, cough, anxiety, and 
depression (5-7). With respiratory disease progression, 
symptoms may progress and limit daily function, physical 
activity, and health related quality of life (HRQL) (8). 
Given the persistent symptom burden in LTx candidates, 
palliative care (PC) support is often undertaken to 
improve symptoms and daily function. PC is gaining 
increased recognition, with guidelines by the American 
College of Chest Physicians and American Thoracic 
Society, recommending that LTx candidates have access 
to palliative symptom-based therapies to target symptoms 
and improve physical function (9,10). 

A common management strategy in PC has been the 
utilization of patient reported outcome measures to guide 
pharmacological and non-pharmacological strategies 

aimed at optimizing symptoms and emotional well-being. 
One such measure utilized in chronic lung disease is the 
Edmonton Symptom Assessment System (ESAS), which 
captures twelve domains, focused on respiratory symptoms, 
energy levels, gastrointestinal symptoms, pain and mental 
well-being (11). In COPD patients, the most common 
symptoms reported are fatigue, dyspnea and pain, whereas 
dyspnea and fatigue are the most troublesome in ILD 
patients (12,13). Furthermore, both respiratory and non-
respiratory symptoms have been shown to be accentuated 
with increasing dyspnea severity (14). A previous study from 
our center demonstrated improvements in sleep, cough, 
and pain in LTx candidates, but differences between COPD 
and ILD were not evaluated and may have important 
management considerations (15).

In addition to a lack of comparison between symptoms 
in ILD and COPD patients, the integration of clinical 
measures such as oxygen requirements, exercise capacity 
and frequency of respiratory exacerbations has not been 
undertaken in the PC setting pre-LTx. Exercise capacity 
has been shown to be relatively preserved with pulmonary 
rehabilitation (16); however, respiratory exacerbations 
in ILD and COPD patients can lead to increased 
symptoms and accelerated lung function decline (17,18); 
furthermore, oxygen requirements typically increase in 
advanced lung disease, with a more significant increase 
among ILD patients (19). As symptoms have important 
effects on HRQL, exercise capacity, and healthcare 
utilization, a better understanding of symptom burden 
may aid with management in LTx candidates (20,21). 
Specif ical ly,  i t  may help inform pharmacological 
strategies and stratify which patients may be more likely 
to benefit from therapy. 

The main aims of the study were: (I) to compare 
symptoms in ILD and COPD LTx candidates using 
the ESAS; (II) to assess the trajectory of change in 
ESAS domains in relation to pre-LTx exercise capacity, 
oxygen requirements, and respiratory exacerbations. We 
hypothesized that both groups will derive symptomatic 
benefit from PC support, but ILD patients will report a 
higher symptom burden compared to COPD patients. 
Furthermore, ILD LTx candidates will have greater 
progression of their symptoms due to increased oxygen 
requirements and more difficulty with recovery post-
ILD exacerbations. We present the following article in 
accordance with the STROBE reporting checklist (available 
at https://apm.amegroups.com/article/view/10.21037/apm-
22-905/rc).

Highlight box

Key findings
•	 Symptom burden is high among instersitital lung disease (ILD) 

and chronic obstructive pulmonary disease (COPD) patients 
awaiting lung transplantation with the most common symptoms 
being dyspnea, cough, and fatigue. 

•	 There was no association between the change in symptom burden 
and physiologic markers of disease severity (i.e., 6-minute walk 
distance, oxygen requirements, or respiratory exacerbations), in 
patients with COPD and ILD awaiting lung transplantation

What is known and what is new? 
•	 It is known that lung transplant candidates have impaired quality 

of life and significant symptoms, often warranting palliative care 
support. 

•	 We show that symptom burden correlates poorly with traditional 
markers of disease severity.

What is the implication, and what should change now?
•	 A tool such as the Edmonton Symptom Assessment Score can 

provide meaningful insight into the symptom burden of patients 
awaiting lung transplantation. 

•	 Early palliative care referral of patients awaiting lung transplantation 
should be considered given the discordance between symptoms 
and disease severity. 

https://apm.amegroups.com/article/view/10.21037/apm-22-905/rc
https://apm.amegroups.com/article/view/10.21037/apm-22-905/rc
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Methods

Study design and patient population

This was a retrospective cohort study of consecutive adult 
LTx candidates listed between January 1, 2014 to June 
30, 2017 with a primary diagnosis of ILD or COPD, and 
were assessed in the Toronto Transplant Palliative Care 
Clinic (TPCC), located at the University Health Network 
(UHN). LTx candidates listed for a re-transplantation or 
those admitted at the time of initial PC assessment were 
excluded (Figure 1). A convenience sample was chosen 
due to the availability of patients within a pre-specified 
database. All missing data from the original database was 
identified by the authors and a manual chart review was 
conducted. The study was conducted in accordance with 
the Declaration of Helsinki (as revised in 2013). The study 
was approved by the UHN Research Ethics Board (REB # 
18-5279). Individual consent for this retrospective analysis 
was waived.

Toronto transplant PC clinic 

The TPCC provides a multimodal approach and includes 
non-pharmacological strategies to improve HRQL, as well 
as pharmacologic recommendations to ease symptoms (22). 
At our center, not all patients are referred to PC. Patients 
are referred to PC based at the discretion of the LTx 
program healthcare provider. The initial outpatient TPCC 
visit typically involves a consultation with a PC physician 
for comprehensive evaluation of physical and psychosocial 
symptoms, and advance care planning. Follow-up typically 
occurs at intervals of 4–6 weeks during the pre-LTx period 
depending on patient needs and symptom severity (22). 
Low dose oral opioids are often prescribed as needed for 
management of dyspnea or cough (22). Anxiolytics (i.e., 
benzodiazepines) and sleep aids are used to assist with 
anxiety and sleep. 

The type of opioid and dose (mg) were abstracted from 
chart review and converted to morphine equivalents. The 
number of TPCC visits that occurred in the pre-LTx period 
were determined from the TPCC clinical database (15).

Pre-transplant rehabilitation program

All LTx candidates participated in a mandatory, supervised 
outpatient exercise training program three times per week 
during the study period (16). The exercise sessions were 
comprised of aerobic, resistance and flexibility training 
with progression and intensity previously described (19). In 
addition, LTx candidates underwent nutritional assessment 
by a dietitian prior to listing and were provided with dietary 
counselling at our center as needed (23).

Edmonton symptom assessment score

The ESAS is an 11-point numerical  score (0= no 
symptoms, 10= worst symptoms), and includes twelve 
symptom domains  (e .g . ,  fa t igue,  dyspnea,  s leep, 
depression, etc.) (11). The additional symptom domain of 
cough was added to the ESAS tool due to its prevalence 
in lung disease. The ESAS allows assessment of symptoms 
over time and the ESAS scores (individual domains and 
total score) with each PC visit were abstracted. The 
minimally important difference (MID) for each ESAS 
domain has been described in the oncology field, with 
1-point per domain often used (24). ESAS has also been 
used to measure symptoms in both ambulatory COPD and 
ILD patients (13,14,25).

COPD or ILD patients listed for lung 
transplant from January 1, 2014 to June 30, 

2017 (n=384)

Total number of patients referred 
to palliative care 

(n=198)

Candidates referred to outpatient palliative 
care for outpatient initial visit 

(n=126; COPD: n=24, ILD: n=102)

Total number of patients not 
referred to palliative care 

(n=186)

Assessed while inpatients  
admitted to hospital 

Excluded* 
(n=72)

Figure 1 Flow diagram of study participants. *, patients were 
excluded on the basis of initial assessment occurring while admitted 
to hospital. COPD, chronic obstructive pulmonary disease; ILD, 
interstitial lung disease.
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Clinical measurements

The following were abstracted: age, sex, anthropometric 
measurements [weight (kg), height (cm), body mass index 
(BMI, kg/m2)], and primary respiratory diagnosis (ILD 
or COPD) were taken at listing. Lung Allocation Score 
and Canadian listing urgency status (status 1, 2, or rapidly 
deteriorating) were also assessed at the time of listing (26). 
The Canadian Listing Urgency is a global measure of 
disease severity used in Canadian centres, which has been 
shown to have moderate association with Lung Allocation 
Score (LAS) (26). We also evaluated whether patients were 
delisted or died pre-LTx. 

Physiological parameters

Exercise capacity was evaluated using six-minute walk 
distance (6MWD, in metres) as per American Thoracic 
Society (ATS) standards (27). This is performed at initial 
LTx assessment, at the time of LTx listing, and every three 
months while awaiting transplantation (16). Exertional 
oxygen requirements (liters per minute), were abstracted 
and converted to the fraction of inspired oxygen (FiO2) 
from 6MWD reports (16). Forced expiratory volume in one 
second (FEV1) and forced vital capacity (FVC) at the time 
of LTx listing were abstracted from chart review, which 
were performed in the pulmonary function lab as per ATS 
standards (28).

Respiratory exacerbations

The number of hospital admissions for respiratory 
exacerbations between LTx listing and transplantation 
were quantified from medical records. We characterized 
an exacerbation from chart review on the basis of hospital 
admission (with overnight stay) for acute deterioration in 
respiratory status requiring antibiotics or corticosteroids. 
We also included respiratory exacerbations at other facilities 
if they were documented in the chart. 

Statistical analysis 

Descriptive analyses of the variables were expressed 
as mean ± standard deviation, proportions, or median 
with interquartile ranges (IQRs). Differences in patient 
characteristics between ILD and COPD LTx candidates at 
baseline were reported using the 95% confidence interval 
(CI). T-tests, chi-squared tests and Mann-Whitney U 

tests were used to compare clinical parameters and ESAS 
scores between ILD and COPD patients at baseline and 
longitudinally. All normally distributed data are presented 
by the mean and standard deviation (±  SD). Non-
normally distributed data are presented by the median 
and IQR. We did not use imputation methods to control 
for confounding. Sensitivity analyses were performed 
for the various subgroups and these can be found within  
Supplementary Appendix. A P value of <0.05 was considered 
to be statistically significant. Analysis was performed using 
GraphPad Prism (version 9.2.0).

Results

Study population

A total of 384 patients were listed for LTx during the study 
period (June 1, 2014 to June 30, 2017), as shown in Figure 1. 
A total of 186 patients listed for LTx during the study period 
were not referred to TPCC and 72 LTx candidates were 
excluded as they were assessed by PC as inpatients (baseline 
characteristics for excluded groups in Table S1). The cohort 
was comprised of 102 ILD and 24 COPD patients assessed 
in the TPCC during the study period (Table 1). ILD patients 
were older (62±8 vs. 57±7 years; P=0.01), had a higher listing 
BMI, and LTx urgency reflected by both the Canadian listing 
status and the LAS (Table 1). ILD patients were observed to 
have greater 6MWD and oxygen requirements at baseline 
compared to COPD. ILD and COPD LTx candidates 
had similar wait times pre-LTx [median days of 153 (IQR, 
76–294) and 167 (IQR, 112–381), in patients with ILD and 
COPD, respectively, P=0.17] and median number of TPCC 
visits [ILD 2 (IQR, 1–3) vs. COPD 2 (IQR, 1–2), P=0.11]. 
There was no significant difference in time from LTx listing 
to first PC visit (P=0.79). A diagnosis of ILD was more likely 
to be associated with referral to PC (OR =2.8, 95% CI: 1.8–
4.5, P<0.001). 

Symptoms and opioid prescription in ILD and COPD 
transplant candidates 

The most troublesome symptoms reported by both ILD 
and COPD patients during the first TPCC visit included 
dyspnea [median score of 8 (IQR, 6–9), cough 7 (IQR, 3–8), 
and fatigue 6 (IQR, 4–8)]. ILD patients reported higher 
cough scores [7 (IQR, 4–9) vs. 4 (IQR 1–7), P<0.001], but 
had less drowsiness [2 (IQR, 0–4) vs. 3 (IQR 1–5), P=0.04] 
than COPD LTx candidates (Figure 2). While the absolute 

https://cdn.amegroups.cn/static/public/APM-22-905-Supplementary.pdf
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changes in ESAS by domain were not statistically significant 
between ILD and COPD patients, the improvement in 
anxiety and sleep exceeded the MID (MID ≥1), as did 
worsening constipation and drowsiness amongst ILD 
patients. COPD patients described worsening pain that 
exceeded the MID, while awaiting LTx (Figure S1). We 
noted significant individual variability in COPD (Figure 3A) 
and ILD patients (Figure 3B) with symptom improvement 
and worsening in both groups. Both ILD and COPD 
patients experienced a comparable change in each direction 
(i.e., improvement or worsening) in each individual 
symptom domain, with the magnitude of change generally 
≤3 ESAS points. Over the course of TPCC visits, total 
symptom burden in ILD patients progressively increased, 
while symptoms in COPD patients remained stable in the 
pre-LTx period (Figure S2). 

After the initial PC visit, a similar proportion of ILD and 
COPD patients were prescribed opioids, 91.3% and 92.3%, 
respectively. COPD patients generally remained on as 
needed opioid dosing, whereas a greater proportion of ILD 
patients were using higher doses of opioids (Figure S3).

Exercise capacity and supplemental oxygen use

ILD patients had a higher 6MWD at listing [337 m (IQR, 
245–407) vs. 277 m (IQR, 245–324); P=0.04; Table 1], 
and had a greater 6MWD decline in the pre-LTx period 
compared to COPD patients [–47 m (IQR, −99 to −5) vs. 
−8 m (IQR, −50 to 29), P=0.006]. ILD patients had higher 
supplemental oxygen use at baseline and last assessment 
pre-LTx (Figure 4). When the median values for listing 
6MWD and oxygen requirements were utilized to establish 

Table 1 Baseline characteristics of all patients assessed in the palliative care clinic 

Parameter Total (n=126) ILD (n=102) COPD (n=24) P value

Age, years (mean ± SD) 61±8 62±8 57±7 0.01

Male sex (%) 59 (47%) 50 (49%) 9 (38%) 0.31

Body mass index (kg/m2, mean ± SD) 26±4 26±4 24±5 0.003

Lung allocation score (n=112) 42 [34–45] 39 [35–48] 33 [32–35] <0.001

Status at listing (n=126)

Status 1 60 (48%) 41 (40%) 19 (79%) 0.003

Status 2 62 (49%) 57 (56%) 5 (21%)

Status 3 4 (3%) 4 (4%) 0

Time from transplant listing to first PC visit (days) 38 [12–108] 37 [12–98] 89 [10–139] 0.79

FVC (% predicted; n=102) 48±15 46±12 – N/A

FEV1 (% predicted; n=23) 43±16 – 22±8

6MWD at listing (m; n=122) 330 [252–404] 337 [245–407] 277 [245–324] 0.04

6MWD at listing (% predicted; n=122) 61 [48–81] 66 [48–84] 52 [49–61] 0.02

Oxygen use at listing (patients) 115 95 20 0.23

Oxygen use at listing† (FiO2; n=122) 0.48 [0.3–0.5] 0.52 [0.3–0.6] 0.30 [0.3–0.4] < 0.001

BiPAP or CPAP use at listing 8 5 3 0.18

≥1 admission to hospital‡ 41 (33%) 35 (34%) 6 (25%) 0.47

Median length of stay, days 6 [4–11] 7 [4–12] 4 [2–15] 0.17

Data presented as mean ± SD, median [Interquartile range], and n (%). Missing data is reflected by numbers available for the row. †, 
FiO2 calculated based upon standard conversions (14). ‡, admissions to hospital include admissions to our centre, or another site, for 
respiratory exacerbations as documented in the chart. Range of admissions =1–4. BiPAP, bilevel positive airway pressure; COPD, chronic 
obstructive pulmonary disease; CPAP, continuous positive airway pressure; FEV1, forced expiratory volume in one second; FVC, forced 
vital capacity; FiO2, fraction of inspired oxygen; ILD, interstitial lung disease; PC, palliative care; SD, standard deviation; 6MWD, 6-minute 
walk distance.

https://cdn.amegroups.cn/static/public/APM-22-905-Supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-22-905-Supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-22-905-Supplementary.pdf
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two groups (equal/above and below the median), there 
was no difference observed in baseline ESAS scores or 
their change in cough, dyspnea or fatigue, the three most 
symptomatic domains for LTx candidates (Figure S4). 

There were 41 (33%) patients admitted to hospital 
at least once in the pre-LTx period for a respiratory 
exacerbation, with no difference in the number of hospital 
admissions between ILD and COPD LTx candidates 
during the pre-LTx period (Table 1). When stratified by ≥1 
respiratory exacerbations compared to no exacerbations, 
total ESAS and the domain scores for dyspnea, cough and 
fatigue were independent of respiratory exacerbation history 
(Figure S4). 

ESAS Scores in LTx candidates who were delisted or died 
pre-transplant 

There were 12 (10%) ILD and 2 (2%) COPD candidates 
who were delisted or died pre-LTx. The 2 patients with 
COPD were delisted due to malnutrition and lung cancer. 
Of the 10 patients with ILD, 7 died due to progression or 
exacerbation, 2 were delisted due to new diagnosis of lung 
cancer, and 3 were delisted or died for unknown reasons. 
ILD candidates who were delisted or died reported higher 
depression [4.5 (IQR, 0–7) vs. 1 (IQR, 0–3) P=0.04], anxiety 

[5.5 (IQR, 3–8) vs. 2 (IQR, 0–5), P=0.01], and dyspnea 
scores [9.5 (IQR, 7–10) vs. 8 (IQR, 6–9), P=0.01] compared 
to ILD patients who were transplanted (Table S2). Similarly, 
the two COPD patients who were delisted or died also had 
higher ESAS scores (≥1 point difference) in the domains 
of fatigue, depression, anxiety, drowsiness, wellbeing, 
constipation, sleep, and cough, but given the small sample 
size no statistical evaluation was undertaken (Table S3). 

Discussion

This is the first study to compare symptoms and disease 
trajectory of ILD and COPD LTx candidates while 
awaiting lung transplantation. We observed that ILD 
patients had increased cough and less drowsiness at the 
first PC clinic visit, but otherwise symptoms were similar 
to COPD patients during the pre-LTx period. We did 
not observe an association between the change in ESAS 
domains and disease severity markers such as 6MWD, 
oxygen requirements, or respiratory exacerbation history. 
Dyspnea and mental health domain scores (anxiety and 
depression) were significantly worse in ILD patients who 
were medically delisted or died pre-LTx. 

Both ILD and COPD LTx candidates had a significant 
symptom burden with the most troublesome symptoms 

Figure 2 Median individual ESAS domains among ILD and COPD patients at the first palliative care clinic visit. Predominant symptoms 
included dyspnea, cough, and fatigue. There was a statistically significant difference in cough and drowsiness. *, indicates difference between 
ILD and COPD patients at P≤0.05. ESAS, Edmonton Symptom Assessment System; ILD, interstitial lung disease; COPD, chronic 
obstructive pulmonary disease.
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Figure 3 Change in ESAS domains among COPD and ILD patients. Percentage improvement or decline represents the proportion 
of patients with a change greater or equal to minimally important difference for each individual ESAS domain (1 point). Negative axis 
represents improving symptoms for each of the domains, whereas the positive axis represents worsening symptoms. (A) COPD patients. (B) 
ILD patients. Patients who reported the same scores between visits (i.e., did not change as defined above) are not shown in the figure. ESAS, 
Edmonton Symptom Assessment System; COPD, chronic obstructive pulmonary disease; ILD, interstitial lung disease.

being dyspnea, cough and fatigue. Cough was worse in 
patients with ILD, whereas they had lower drowsiness 
scores compared to COPD patients. Our findings are in line 
with previous work from our centre, which demonstrated 
increased symptoms experienced by LTx candidates 
including dyspnea (median 7/10), tiredness (6/10), cough 
(5/10) and fatigue (5/10) (15,22). Dyspnea is troublesome 
amongst both ILD and COPD LTx candidates, and has 
been associated with worse HRQL, limitations in activities 
of daily living, and wellbeing (29-31). A previous ILD 
study has shown that over 80% of patients reported cough, 
and that it was associated with decreased time to LTx and 
increased mortality, independent of disease severity (32). 

Thus, cough may not only be a troublesome symptom for 
patients, but may also be a surrogate marker of morbidity 
and mortality, independent of other physiologic limitations, 
but requires further evaluation. Management of cough is 
often multi-faceted utilizing low dose opioids in the PC 
setting and addressing other contributors of cough such as 
gastroesophageal reflux symptoms and post-nasal drip (33). 
Furthermore, management of cough and dyspnea can help 
alleviate fatigue in both ILD and COPD patients (34,35).

We sought to measure the symptom trajectory among 
COPD and ILD patients in the pre-LTx period. We used 
a MID of 1-point for each ESAS domain, which has been 
previously applied in the oncology field (24). COPD patients 
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reported worsening pain exceeding the MID of 1 point. 
This is in keeping with the literature as COPD patients are 
more likely to have chronic pain and utilize opioids or other 
pain-related medications compared to patients with other 
chronic disorders (36). Thoracic pain, may be partly caused 
by osteoporotic vertebral deformity, and costotransverse and 
intervertebral arthropathy in patients living with COPD, 
resulting in pain that is most often reported in the trunk 
(37,38). A cycle of pain that disrupts sleep or aggravates 
psychosocial symptoms may lead to worsening dyspnea and 
upper body pain (36,39). Furthermore, sleep was improved 
in ILD patients who comprised the majority of our cohort, 
but the lack of improvement in COPD patients remains 
to be determined. Our findings are in line with previous 
work showing that sleep improved by about 2 points in 
LTx candidates (15). COPD is often associated with sleep 
disturbances and daytime sleepiness, which may be in part 
due to hypoxemia, obstructive apneas, and possibly pain, 
which may contribute to greater sleep fragmentation and 
poor quality of sleep (40,41). Thus, attention to pain and 
sleep disordered breathing are important considerations in 
the pre-LTx period, especially in COPD patients (36-38,41). 

We did not see an association between the trajectory 
of disease severity markers and ESAS scores. Functional 
measures such as 6MWD, oxygen saturation at baseline, 
Borg dyspnea scores, and comorbidities have been shown 
to be similar between ILD and COPD patients (42). 
Exertional oxygen desaturation has been shown to be more 

profound in ILD patients compared to COPD patients, 
accompanied by greater exertional desaturation among 
ILD patients awaiting LTx (19,42). While ILD patients had 
more physiologically advanced disease compared to COPD 
patients, their ESAS scores were similar. This is likely 
attributable to the multifactorial mechanisms of dyspnea 
in COPD patients beyond hypoxemia which includes 
excessive inspiratory neuronal drive to breathe, and skeletal 
and diaphragmatic muscle dysfunction (43). This further 
serves to highlight the other key roles of PC involvement, 
such as advanced care planning and psychosocial support, 
as complementary to exercise training and provided by the 
pulmonary rehab program (15,43). 

Though we expected that ILD patients would experience 
a greater decline in 6MWD and increase in oxygen 
requirements coinciding with increased ESAS scores, 
symptom stability was observed. Similarly, irrespective 
of exacerbation history (≥1 exacerbations versus no 
exacerbations), ESAS scores were similar in both groups at 
baseline and longitudinally independent of exacerbations. 
We suspect that this stabilization in symptoms may be 
in part due to the multidisciplinary care LTx candidates 
receive. All LTx candidates participate in a standard 
structured pulmonary rehabilitation program at our center. 
LTx candidates also have access to nutritional support, 
which can attenuate cachexia and improve general well-
being and breathlessness in advanced lung disease (23,44). 

Furthermore, 94% of LTx candidates received opioids 
after their first PC clinic visit, which has been shown to 
improve dyspnea, cough, and HRQL in advanced lung 
disease, as supported by several international guidelines (45).  
This is  comparable to previously reported opioid 
prescribing patterns by PC at our centre (15). Despite these 
recommendations, very few patients were on opioids prior 
to their referral to the TPCC. At other centres, opioid 
prescription in the pretransplant period has been reported 
as approximately 15%, and did not increase the risk of 
death or retransplantation (46). Some of the hesitation to 
prescribe opioids in the pretransplant period may be related 
to perceived concerns of safety (47,48). At our centre, the 
possible harms of opioid prescription are safeguarded by the 
involvement of a multidisciplinary team of transplant, PC 
and pulmonary rehabilitation physicians and allied health 
care team members. While we do not routinely collect 
blood gas data on our lung transplant population for opioid 
prescribing, it is possible that concerns for hypercapnia 
contributed to a lower opioid dose prescribed to the COPD 
patients. Nevertheless, the current study highlights that 

Figure 4 Comparing physiologic measures including oxygen 
use (FiO2) and 6MWD (m), among COPD and ILD transplant 
candidates at time of listing and transplant. Difference between 
patient groups for 6MWD at listing (P=0.04), oxygen use at listing 
and at transplant (P<0.001), were statistically significant (indicated 
by asterisk *). 6MWD, 6-minute walk distance; COPD, chronic 
obstructive pulmonary disease; FiO2, fraction of inspired oxygen; 
ILD, interstitial lung disease; O2, oxygen; Tx, transplant. 
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one-third of ILD and COPD patients were referred to the 
TPCC clinic, which illustrates the emphasis of PC supports 
in the Toronto Lung Transplant Program. 

While both COPD and ILD groups were similar at 
baseline, there were more women in the group referred to 
PC. It has been shown previously that women report more 
symptoms and symptom distress, when compared to men 
(49,50). This may be because women need to report higher 
symptom burden levels for this to be documented by their 
providers (49). This is an interesting observation, which 
may indicate the need for more careful referral practices to 
mitigate potential gender bias. 

Despite recent advances in pharmacotherapy, patients 
with advanced ILD are at a higher risk of delisting 
or mortality compared to other indications for lung 
transplantation (51). In our study, over ten percent of ILD 
patients who were referred for PC support were either 
de-listed or died pre-LTx. Compared to those who were 
transplanted, ILD candidates who were delisted or died pre-
LTx reported higher rates of depression, anxiety, impaired 
wellbeing and dyspnea. It has been shown that psychosocial 
ESAS symptoms have the tendency to start out mild in the 
two-year prior to death in ILD, but increase precipitously 
with disease progression (13). While there was significant 
individual variability, there was a higher progressive 
symptom burden amongst ILD patients who were delisted 
or died pre-LTx. Furthermore, timely PC referral is 
important when patients first become symptomatic and 
concurrently while pursuing lung transplantation, as 
emphasized by PC guidelines (10).

Limitations

Our study has several limitations. First, we were unable 
to assess the individual contribution of PC interventions 
on symptoms compared to pre-LTx rehabilitation, as 
all patients were participating in standard supervised 
rehabilitation at our center. Secondly, self-reported data 
on symptoms using the ESAS has not been validated in 
this population, but are frequently utilized at our center 
to guide clinical management in PC and also applied 
in non-listed COPD and ILD patients at other centers 
(13,15,22,25). Thirdly, the reporting of admission secondary 
to respiratory exacerbations was ascertained from chart 
review, but it’s possible that exacerbations occurring outside 
of our institution may have been missed. In addition, our 
study was not powered to assess mortality, as events such 
as medical delisting or death were not common. Given the 

retrospective nature of our study, we did not have HRQL 
measures or activities of daily living, which could have 
provided another opportunity to compare symptom burden 
to daily function in this cohort. We also recognize that the 
referral process for PC at our center is at the discretion of 
the LTx team, thus the cohort of ILD and COPD patients 
followed at our center may be different from other LTx 
programs. Because referrals are made by the LTx team, 
we recognize that this may have introduced an element of 
referral bias. Our primary objective was to compare patients 
with COPD to patients with ILD, and both groups may 
represent a more symptomatic group compared to those 
who were not referred to PC. Ideally, all patients awaiting 
lung transplantation could benefit from PC referral. If it is 
not possible to refer all patients, then a screening tool for 
assessing symptom burden may be applied to all patients to 
determine those who are most symptomatic to maximize 
benefit of PC. Prospective studies would be necessary 
to compare patients who are referred to PC versus 
those not referred to directly determine the effect of PC 
interventions. 

Conclusions 

The present study highlights that ILD patients had higher 
exercise capacity and higher oxygen requirements at baseline 
than patients with COPD, and experienced greater decline 
in exercise capacity while on the LTx list. Nevertheless, 
ESAS scores at baseline and follow-up amongst ILD 
patients were comparable with COPD patients, illustrating 
the discordance between symptoms and disease severity 
measures. Despite this, it is important for providers not 
to dismiss symptoms of COPD patients considering less 
severe disease physiology. Patients with ILD were more 
likely to be delisted or die pre-LTx, and report a higher 
symptom burden, highlighting the importance of PC in this 
population. There is increasing support for the role of PC 
to aid in symptom management in the pre-transplantation 
period and we suspect that this will only become more 
important in the future (52,53). The ESAS has a role in 
identifying severe symptom burden in those with advanced 
lung disease on the LTx waiting list and may serve as a 
complement to traditional markers of disease severity. In 
light of the discordance between symptoms and disease 
severity, future directions may involve referral of all patients 
to PC, which was recently implemented at our centre. 
Given the complex interplay of PC and multi-disciplinary 
support in LTx candidates, future randomized controlled 
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trials of PC interventions would be helpful to determine 
their effect on symptoms and functional measures in this 
population. 
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