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Abstract

Lung transplantation (LT) increases the life expectancy of patients
affected by end stage pulmonary disease; specifically, its ultimate aims
are to improve survival and health related quality of life (HRQoL). The
aim of the present longitudinal study was to determine the HRQoL tra-
jectory and changes in functional capacity from time of entry in the
waiting list for LT to 2 year after LT. The study included sixty-nine out-
patients enrolled in a single medical center when they entered the
waiting list for LT and who subsequently received it. They were then fol-
lowed up over 2 years after LT. HRQoL was assessed by the physical and
mental component summary (PCS and MCS) scores of the 36-item
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Short Form Health Survey (SF-36) and Saint George’s Respiratory Ques-
tionnaire (SGRQ). Psychological distress was evaluated with the Gen-
eral Health Questionnaire (GHQ), and functional capacity was investi-
gated using the six-minute walk test (6MWT) and forced expiratory
volume (FEV1). Patients showed low SF-36 PCS (30.5+7.8) and SGRQ
total (61.8+17.5) scores at entry in the waiting list, but exhibited sig-
nificant changes over time after LT (p<0.001). Furthermore, patients
who showed an increase of at least 50% in SF36 PCS and SGRQ scores
at 6 months survived longer. Both FEV1 and 6MWT distance as well as
GHQ scores significantly changed over time, with improvements occur-
ring in the first 6 months after LT but no major changes thereafter. Out
of the 69 patients enrolled, 32 died over a median follow-up of 51
months. Although mortality tended to be slightly higher for patients with
lower HRQoL at the baseline assessment, this difference was not statis-
tically significant. HRQoL evaluations appear critical in the follow-up of
LT candidates, in particularly SGRQ, because of its specificity in tar-
geting respiratory symptoms and functional wellbeing.

Introduction

Lung transplantation (LT) increases life expectancy in selected pa-
tients with end stage and otherwise incurable pulmonary disease, re-
gardless of their native diagnosis [1]. Nonetheless, survival after lung
transplant gradually decreases over time, from 79% to 60% at 1 and 3
years, respectively, to 45% at 5 years [2,3]. Data from Italian transplant
registries have indicated a growth in the annual number of LTs per-
formed in Italy, with 141 LTs being performed in 2013; among these pa-
tients, the survival rate after transplantation was 45.6% at 5 years,
which is in line with international data. However, the mean time on the
waiting list was still 1.3 years, with a mortality rate of 10.9% during the
waiting period [4].

Along with survival, researchers’ interest has increasingly focused
on health-related quality of life (HRQoL) in evaluating how successful
the outcome of LT is. In fact, the ultimate aim of the surgical procedure
is not only to increase survival but also to improve quality of life [5,6].

Previous studies have shown that LT results in significant improve-
ments in HRQoL within the first 6 months after the procedure, which
persists throughout the first year [7-9]. Thereafter, the trajectory of
HRQolL is less clear, with patients’ wellbeing being hampered by the
complications and side effects of immunosuppressive therapy [10]. In
fact, few studies have investigated HRQoL longitudinally within the
same patients over the long term, and those that exist show substantial
heterogeneity in methodology and approach [7].
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The purpose of this exploratory investigation was to describe the
HRQoL trajectory from the time of entry in the waiting list and
throughout the first two years after LT in a single center longitudinal
cohort and to assess functional capacity and survival after LT among
patients of the same sample.

Patients and Methods

This was a longitudinal study involving patients who had enrolled in
our center at their entry into the waiting list for LT, and had subse-
quently undergone the procedure. They were then followed up over 2
years. After our protocol was approved by our local ethical review board,
we obtained all participants’ informed consent. Data were collected via
questionnaires administered in individual interviews and clinical as-
sessments before LT and at 6, 12, and 24 months after. We did not mail
any of the questionnaires. The inclusion criteria were survival at 6
months after LT, age over 18 years, and being able to read and write in
Italian. Re-transplant recipients and heart and lung transplant recipi-
ents were excluded from the study.

Our initial sample comprised 69 patients enrolled between February
2001 and June 2013. Twelve patients died before the 6 months follow-
up after LT, leaving 57 patients for the longitudinal assessment. No pa-
tients were excluded because of a lack of consent and for inability to
read and write in Italian. However, initially, 2 patients were excluded
because they were receiving a re-transplant and 3 because they were
receiving a heart and lung transplant. Demographic, clinical, and func-
tional characteristics and the HRQoL scores of patients included and
excluded from the longitudinal assessment are summarized in Tables 1
and 2. Each patient underwent a clinical assessment and an interview,
wherein information on their level of education, type of employment
before and after LT, level of autonomy inside and outside home, and
symptoms were collected. Functional capacity was evaluated by using
percentage of predicted forced expiratory volume in the 1st second
(FEV1% predicted) and the meters walked in a 6-minute walking test
(6MWT). Psychological distress was investigated by administering the
30-item Italian Version of the General Health Questionnaire (GHQ)
[11-13]. This questionnaire is used for detecting current non-psychotic
disorders; scores range from 0 to 30, with lower scores corresponding
to better health. A threshold between 4 and 5 was used in the present
study to identify patients with psychological distress.

Health-related quality of life instruments

Two different instruments were used to investigate generic (36-item
Short Form Health Survey, SF-36) and disease-specific (Saint George’s
Respiratory Questionnaire, SGRQ) HRQoL [1,14,15]. Items not an-
swered were treated as for questionnaire scoring instructions.

General HRQoL was measured using the internationally validated
SF-36 [16-20]. In particular, we used the Italian version of the SF-36
(version 1.6), created by the International Quality of Life Assessment
Project. This measure comprises eight domains: physical func-
tioning, role limitations due to physical problems, bodily pain, gen-
eral health, vitality, social functioning, role limitations due to emo-
tional problems, and mental health. These domains are in turn ag-
gregated into 2 norm-based summary scores: physical and mental
component summary scores (PCS and MCS, respectively). These
norm-based scores range from 0 to 100, with higher scores indi-
cating better HRQoL; 50 is the average for the healthy Italian refer-
ence population. The questionnaires were scored according to the
SF-36 Manual. We used only the PCS and MCS scores in this present
study to summarize generic HRQoL.
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To investigate disease-specific HRQoL, we employed the SGRQ [21-
23], a standardized self-administered airway-disease-specific ques-
tionnaire containing 3 subscales: symptoms (8 items), activity (16
items), and impact (26 items). The questionnaires were scored ac-
cording to the manual for the Italian version. Total scores range from (
to 100, with lower scores indicating better HRQoL. Unfortunately, no
healthy-group-based norms are available for the general Italian popula-
tion. Both the SF-36 and SGRQ showed reasonable internal consis-
tency, as rated by a Cronbach’s alpha. Specifically, the Cronbach’s al-
phas for all items were 0.95 for SF-36 (excellent) and 0.8 for the SGRQ
(good) [24].

Statistical analysis

Data were described using means and standard deviations (SD) or
medians and 25-75th percentiles if continuous and as numbers and per-
centages if categorical. Changes over time in HRQoL were assessed by
using general linear models for repeated measures, with calculations
of Huber-White robust standard errors to account for intra-patient cor-
relations in longitudinal measures; 95% confidence intervals (95% Cls)
were computed for all estimates. The interactions of time with age,
gender, and presence of bilateral LT were tested to determine any mod-
ifying effect on HRQoL profile over time by those with selected charac-
teristics. We also fit the same models with FEV1% predicted, 6MWT
walking distance, and GHQ scores to assess the associations of HRQoL
with patients’ functional capacity over time. Survival after LT according
to HRQoL was described using Kaplan Meier curves, and we computed
mortality per 100 person-years (95% CI). Comparisons of mortality
were performed using the Cox model, and we report hazard ratios (HR)
and 95% Cls. For the purposes of analysis, HRQoL was dichotomized ac-
cording to an a priori consensus between authors: HRQoL at entry in
the waiting list was dichotomized in terms of its worst tertile, while
during follow-up it was dichotomized according to changes in HRQoL of
=50% at 6 months (as a =50% change was considered clinically rele-
vant). To compare with Norman’s [25] standard minimal clinical im-
portant difference (MCID) for changes in HRQoL, which corresponds to
an effect size (mean change/SD) of 0.5, we computed the effect sizes
of the changes in HRQoL at 6 months in both the <50% and =50%
groups. Finally, the effect of HRQoL on midterm survival was assessed
via a series of bivariate Cox models, while adjusting for age, gender,
type of LT, FEV1% predicted, 6MWT distance, and GHQ score. We could
not perform a multivariate analysis given the insufficient number of
events.

All statistical analyses were performed using Stata 13.1 (StataCorp,
College Station, TX, USA). A 2-sided p-value of <0.05 was considered
statistically significant. We did not perform corrections for multiple
tests given the exploratory nature of the study.

Results
Health related quality of life trajectory

The 57 patients included in this longitudinal study (Table 3) showed
clear impairments in PCS score (30.5, 95% CI 28.3 to 32.7) in compar-
ison to the population norm at entry in the waiting list, whereas their
MCS score was rather similar (49.6, 95% CI 46.7 to 52.5). SGRQ scores
(total and subscales) showed marked impairment due to airway dis-
ease. However, significant changes over time (p<0.001) were observed
for PCS and SGRQ (total and subscales) scores. In particular, HRQoL as
measured by the PCS and SGRQ total increased significantly at 6
months (p<0.001), but exhibited no further changes thereafter.
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A =50% improvement in HRQoL was observed in 39% and 4% of
study participants for the SF-36 PCS and MCS scores, respectively,
and in 57% of patients according to the SGRQ total. Furthermore,
=50% improvement was found in 65%, 59%, and 39% of participants
according to the symptoms, impact, and activity subscales of the
SGRQ, respectively. The increase in HRQoL in the =50% group was
highly clinically relevant, being well above the 0.5 effect size of the
MCID. Notably, the effect size was often above 0.5 in the <50% group
as well.

Changes in HRQoL were similar for males and females and for pa-
tients older and younger than 50 years. However, they tended to be

Original Article

worse for patients with unilateral as compared to bilateral LT, although
statistical significance was observed only for the PCS (p=0.031). One
patient died before 12 months, and 5 died between 12 and 24 months;
these individuals were not considered further for the quality of life tra-
jectory assessment. Diagnosis appeared to be associated with changes
in PCS and SGRQ total scores (p=0.005 and p=0.0036, respectively).
Particularly, both PCS and SGRQ total scores improved at 6 months
after LT for all diagnoses, but for cystic fibrosis, there was a constant
but less remarkable amelioration at 12 months. All of the diagnoses re-
mained stable at 24 months. Time on the waiting list was not associ-
ated with changes in HRQoL at any follow-up point.

Table 1. Clinical and socio-demographic characteristics of all patients at entry into the lung transplantation waiting list, according to their
inclusion in the longitudinal study.

Total 57 12
Age, mean (SD) 49.87 (11.80) 56.27 (4.88)
Males, n (%) 48 (84.21) 9 (75)
BMI, mean (SD) 25.19 (4.19) 26.45 (5.03)
Diagnosis, n (%) Pulmonary fibrosis 31 (54.4) 8 (66.7)
Emphysema 12 21.1) 2 (16.1)
Cystic fibrosis/Bronchiectasis 9 (15.8) 1(8.3)
Pulmonary hypertension I 3(5.3) 0 (0.0)
Pulmonary hypertension Il 1(1.8) 0(0.0)
Other 1(1.8) 1(83)
Transplant type, n (%) Bilateral lung transplant 27 (474) 4(33.3)
Right lung transplant 19 (33.3) 6 (50.0)
Left lung transplant 11 (19.3) 2 (16.7)
Comorbidities, n (%) Diabetes 8 (14.0) 3 (25.0)
Cardiopathy 8 (14.0) 3 (25.0)
Peripheral neurologic dysfunction 2 (3.5) 0 (0.0)
Osteoporosis 15 (26.3) 4(33.3)
latrogenic 13 (86.7) 4 (100.0)
Postmenopausal 1(6.7) 0(0)
Senile 1(6.7) 0(0)
Secondary osteoporotic fractures 5(8.8) 2 (16.1)
Level of education, n (%) <8 years 38 (66.7) 10 (83.3)
>8 years 19 (33.3) 2 (16.7)
Type of employment Freelancer/Self-employed worker 15 (26) 5 (41.7)
pre-LT, n (%) Officer or employee 38 (67) 5 (41.7)
Retired 41 2 (16.6)
Occupation suspended No 7(132) 5 (41.7)
pre-LT, n (%) Yes (disease) 37 (69.8) 5 (41.7)
Yes (other) 9 (17.0) 2 (16.6)
Level of autonomy Living alone 4 (1.0) 0(0.0)
in and outdoors, n (%) Going out alone 34 (62.9) 7(58.3)
Going out accompanied 11 (20.4) 4(33.3)
Going upstairs 36 (63.2) 8 (66.7)
Always at home 9 (16.7) 1(8.3)
Bedbound 2(5) 0 (0.0)
Driving 32 (56.2) 9 (75.0)
Cycling 4 (1.0) 1(83)
Motor-cycling 2 (3.5) 1(83)
Symptoms, n (%) Dyspnea 53 (98.2) 11 (91.7)
Fatigue 39 (68.42) 8 (66.7)
Cough 32 (56.1) 7(58.3)
Secretions 27 (47.3) 4(33.3)
Osteomioarticular pain 24 (42.0) 6 (50.0)
OPEN aAccsss [Monaldi Archives for Chest Disease 2017; 87:831] [page 125]
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Functional capacity and psychological distress
trajectories over time

FEV1% predicted, 6MWT distance, and GHQ significantly changed
over time (p<0.001, Table 3). We particularly observed improvement in
the first 6 months after LT and no major changes afterwards. These
changes paralleled those observed for HRQoL and indeed a significant
and consistent association between these two sets of variables was
shown, with better HRQoL corresponding to better functioning and
lower psychological distress.

Survival

Of the 69 patients initially enrolled in the study, 32 died over a me-
dian follow-up time of 51 months (25th-75th percentile 26-81). This cor-
responds to a mortality rate of 18 per 100 person-years (95% CI 13-26).
Twelve of them died between LT and the 6 months follow-up and could
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not be further considered in longitudinal assessments. OQut of the 57
patients who survived to follow-up at 6 months, 20 died thereafter (16.3
per 100 person-years, 95% CI 10.4-25.5). Although mortality tended to
be slightly higher among patients with lower HRQoL at the pre-LT as-
sessment, the difference was not statistically significant (Table 4). The
same trend was observed after adjusting for age, sex, type of LT, FEV1%
predicted, 6MWT distance, and GHQ score. In our study sample, 11 pa-
tients (20% of survivors) were employed at 1-year follow up and 8 pa-
tients (16%) at 2-year follow up, respectively.

Patients showing an increase of at least 50% in the PCS and SGRQ
scores at 6 months also tended to survive longer (Table 5). However,
statistical significance was achieved only for SGRQ total score, with an
approximately 3-fold increase in survival among patients with greater
improvements in HRQoL. These results were confirmed after adjusting
for age, sex, type of LT, FEV1% predicted, 6MWT distance, and GHQ
score. When considering HRQoL as a continuous variable, significance
relationships were observed between survival and SGRQ total and the
activity and symptoms subscales (Table 5).

Table 2. Functional status, clinical characteristics, and HRQoL scores of all patients at entry in the waiting list, according to their inclusion

in the longitudinal study

Included Excluded p
(alive at 6 months after LT)  (deceased within 6 months after LT)

GHQ >4 34 out of 50 (68%) 7 out of 8 (87.5%) 0.42
6MWT (performed) 22 (38.6%) 4 (33.3%) 1.00
6MWT (meters) 142 (205) 121 (206) 0.7
Time on waiting list (months, median IQR) 8.13 (2.30-14.64) 21.81 (6.25-28.21) 0.035
FEV1 (% predicted) 43.19 £ 20.78 43.68 = 17.86 0.75
SF-36 PCS 3049 + 7.79 22.90 + 4.97 0.005
SF-36 MCS 49.59 +10.37 46.26 = 10.82 0.22
SGRQ Overall 61.75 + 17.48 7130 + 12.43 0.06
SGRQ Symptoms 56.45 + 22.66 61.53 + 22.50 0.56
SGRQ Activities 75.21 + 18.66 87.89 + 7.66 0.04
SGRQ Impact 55.71 = 20.24 64.89 + 18.14 0.11

Table 3. Trajectory over time of HRQoL, GHQ, and functional status in 57 patients included in the longitudinal assessment.

Pre-transplant Model

(mean, SD) p

Post hoc comparisons
A6m - pre Al2m - 6m A24m - 12m

(Amean, 95% CI) (Amean, 95% CI) (Amean, 95% CI)

Patients evaluated 57 45 41 44
SF36
PCS 30578 <0.001 23.51% +12.5 [9.5 to 15.6]* 0.9 [-4.8t0 2.9] +1.5 [-2.3t05.2]
MCS 49.6 + 104 0.15 2.22% +3.7[-0.1to 7.5] 0.5 [-4.3 t0 3.3] -1.0 [-42t02.2]
SGRQ
Overall 61.7+17.5 <0.001 28.10% -30.4 [-36.8t0 23.9]*  +2.7 [-3.6 to 9.0] -3.3 [-10.4 to 3.8]
Activity 75.2 +18.7 <0.001 22.95% -30.3 [-384t022.3]1*  +0.9 [-7.2t08.9] -5.3 [-14.8 to 4.3]
Impact 55.7+20.2 <0.001 25.90% -30.9 [-37.6to 24.1]*  +4.1 [-2.8t0 10.9] -3.1 [-10.1 to 3.8]
Symptoms 56.4 £ 22.7 <0.001 26.75% 288 [-37.0t020.7]*  +1.8 [-4.6t08.2] 0.2 [-7.9t0 7.5]
GHQ score 9878 <0.001 6.50% -3.5 [-6.4t0-0.7] * -1.0 [-3.2 to 1.3] +0.1 [-2.2 to 2.4]
n (%) OR (95% CI) OR (95% CI) OR (95% CI)
GHQ =5 34 (68%) <0.001 6.65% 0.3 (02t00.6)* 0.8 (0.4t0 1.5) 1.3 (0.5 to 3.3)
FEV1 (% predicted) 43.19 + 21 <0.001 26.68% 28.76 [20.12 to 37.40] 049 [-5.40to 4.43]  5.52 [-0.08 to 11.12]
6MWT meters 142 + 205 <0.001 27.03% 272 [187 to 356] -5 [-T4 to 66] 2 [-57 to 60]
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Discussion

Actually, LT configures as a challenge to improve HRQoL, functional
capacity and survival among patients suffering from severe pulmonary
diseases. In our study, we report the HRQoL trajectory from the time of
entry in the waiting list before LT and over the first 2 years after LT in
a single-center longitudinal cohort. We further assessed functional ca-
pacity and survival among these patients. Among the 57 patients who
received LT and survived at the 6 months follow-up, LT led to a signifi-
cant improvement in HRQoL and psychological status that persisted
over time. This coincides with the results reported in the literature
[3,26]. This was particularly evident in the physical component of
HRQoL, as shown by the high proportion of subjects who reported
changes in SF-36 PCS and SGRQ total scores, within the first six
months. When considering factors such as age, gender, and type of LT,
only the last one (specifically, having a unilateral transplantation)
showed a significant negative impact on the PCS trajectory in our
sample. Functional performance (6MWT distance and FEV1% pre-
dicted) significantly improved over time and was strongly associated
with the PCS and SGRQ total scores. Furthermore, among patients en-
rolled in our study, we found a mortality rate of 18 per 100 person-years

Table 4. Association of pre-LT HRQoL and midterm survival after LT.

Original Article

after LT, which is in line with data reported from international reg-
istries. Just as found by Vermeulen et al. [27], in our sample, pre-
transplant HRQoL did not predict survival after LT, although mortality
tended to be slightly higher among patients with lower HRQoL at the
pre-LT assessment. Factors such as age, sex, type of LT, FEV1% pre-
dicted, 6MWT distance, and GHQ score at pre-transplant assessment
did not influence the relation between pre-LT HRQoL and survival.

Regarding the HRQoL trajectory over time, we must underline that
PCS score remained below the population norm throughout the follow-
up, which is consistent with previous studies reporting on changes in
the physical health and functioning domains of HRQoL after LT [1].
However, some previous studies showed that HRQoL after transplanta-
tion became comparable to that of the general population [28,29]. Our
results are further supported by the changes in the SGRQ activity score,
which showed the lowest improvement among the subscales.

Notably, the SF-36 MCS score, which was similar to the norm before
LT, showed small and non-significant changes during follow-up. This
has also been reported by others [10]. In contrast to the PCS and SGRQ
scores, the MCS score showed a similar profile in survivors and non-sur-
vivors throughout the follow-up period. This behavior might be partially
explained by the particular features of the transplant experience. MCS
was paradoxically high while on the waiting list for LT, a life extending

HRQOL Level Deaths n (%) Rate per 100 person-years  HR (95% CI) P
(95% CI)

SF-36 PCS Best 25.9-49.5 22 (46) 16.66 (11-25) 1 0.46
Worst 13.2-25.7 10 (50) 22.3 (12-41) 1.33 (0.62-2.85)

SF-36 MCS Best 45.8-72.6 22 (46) 17.7 (11.6-27.0) 1 0.54
Worst 25.6-45.1 10 (50) 19.0 (10-35) 1.28 (0.59-2.77)

SGRQ Overall Best 17.7-76.2 20 (42.5) 16.5 (10.6-25.5) 1 0.55
Worst 76.4-95.0 12 (57) 21.6 (12.3-38) 1.25 (0.60-2.60)

SGRQ Symptoms Best 4.4-70.4 19 (40) 15.4 (9.8-24) 1 0.51
Worst 70.6-97.5 13 (60) 244 (14.2-42) 1.28 (0.61-2.66)

SGRQ Activities Best 30.0-92.5 26 (43) 17.2 (11.7-25.2) 1 0.87
Worst 94.2-100 6 (75) 23.3 (10.5-51.8) 1.07 (0.42-2.7)

SGRQ Impact Best 6.7-69.3 19 (41) 16.3 (10.4-25.6) 1 0.50
Worst 69.7-96.2 13 (59) 21.5 (12.5-36.9) 1.28 (0.62-2.64)

Table 5. Associations of a =50% change in HRQoL and HRQoL as a continuous value at 6 months after LT with midterm survival.

HRQOL variable

Change Death n (%)

Dichotomized values
Rate per 100 person-years HR (95% CI)

Continuous values*
HR (95% CI) p

(95% CI)

SF-36 PCS <50 13 (56) 19 (11-33) 1 0.34 0.96 (0.90-1.01)  0.10
=50 5(29) 11 (527) 0.61 (021-1.74)

SF-36 MCS <50 17 (44) 15 (10-25) 1 031 0.95 (0.90-1.00)  0.07
=50 1 (100) 43 (6-308) 3.53 (0.43-29.14)

SGRQ Overall <50 11 (65) 36 (20-65) 1 0.01 0.97 (0.94-0.99)  0.01
=50 8 (32) 10 (5-20) 028 (0.11-0.74)

SGRQ Symptoms <50 11(73) 32 (18-58) 1 0.07 097 (0.96-0.99) 001
=50 8 (30) 10 (5-20) 041 (0.15-1.09)

SGRQ Activity <50 16 (64) 25 (15-41) 1 0.07 0.98 (0.96-1.00)  0.03
=50 3(18) 6 (2-19) 0.31 (0.88-1.09)

SGRQ Impact <50 8 (50) 26 (13-52) 1 0.25 0.98 (0.96-1.00) 0.07
=50 11 (42) 13 (7-24) 0.56 (0.21-1.48)

*Linearity was verified.
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procedure that generates strong expectations among patients when
compared with other end stage diseases. However, it would remain
within the norm after LT, even as patients cope with complicated post-
transplant medical regimens and treatment side effects, because of a re-
vision in patients’ HRQoL standards: patients would be more conscious
of the fact that their lives had been prolonged thanks to a gift that im-
plied another person’s death [15,30]. This further explains why MCS
pattern did not change over time in either survivors or non-survivors.

In a recent review of studies published between 1994 and 2013 on
HRQoL after LT [31], only 3 studies were found to focus on the psy-
chological status among adult lung recipients. Thus, we expanded on
these findings by including GHQ scores. Notably, a high percentage of
study participants reported a score above 4 at baseline, thus suggesting
psychological impairment. However, significant improvements were
observed in GHQ score following LT. Santana et al. [26] found similar
results with a different instrument -namely, a significant reduction in
depressive symptoms following LT at 6 months follow-up compared to
pre-LT levels. This result is likely to be very interesting when consid-
ering the clinical and social relevance of these patients’ care. In fact,
because of the need to further reduce healthcare expenditures, en-
suring that LT recipients have good psychological and social wellbeing
would be beneficial, as it could help to reduce their length of stay in
hospitals with major responsibility of family caregivers.

The MCS score was strongly associated with psychological distress
as assessed by the GHQ. Compared to the MCS score, which remained
relatively stable over time, the GHQ was more sensitive to highlighting
the presence of distress in our patient sample at baseline and its im-
provement over the first six months after LT. In the literature, there is
little evidence of the precise involvement of mental health in LT out-
comes. Recently, Dew et al. [15] focused on anxiety disorders after LT,
and concluded that lung and cardiothoracic recipients appear more
susceptible to panic disorders and panic-related depression. However,
there is little consensus with respect to the psychometric instruments
used in such investigations.

Patients with better HRQoL at 6 months tended to survive longer.
However, our sample evidently lacked sufficient power. Furthermore,
only changes in SGRQ total scores reached statistical significance. This
might be explained by the fact that this questionnaire is disease spe-
cific and thus could better describe the evolution of pulmonary disease.
Researchers [31] have considered the SGRQ one of the best lung-spe-
cific questionnaires, as it is able to concisely assess the symptoms and
functional wellbeing of patients with pulmonary pathologies. Given the
heterogeneity of HRQoL instruments used in the past, we believe our
results might support the sole employment of the SGRQ when fol-
lowing-up on lung recipients. In fact, this questionnaire could be useful
for identifying red flags about transplantation outcomes, and the use of
a single, disease-specific HRQoL instrument during follow-up might re-
duce the time needed for investigation, thereby allowing physicians to
better focus on other aspects of clinical practice.

Employment rate following LT in our study sample is in line with re-
cent findings from a large cohort reported by Tumin et al. [32]. Return
to work is a major point in the recovery after lung transplantation, due to
its impact on patients’ survival, quality of life and mental health [32,33].

Our findings are limited by the relatively small case series, further
restricted by the early post transplant mortality. Although study results
require confirmation in a larger clinical sample, the following points
must be highlighted. First, the single-center design guarantees that
clinical management was uniform. Specifically, the in-depth evaluation
was done by the same team, which is not always possible in large mul-
ticenter studies. Second, all questionnaires were completed during
follow-up visits under the same conditions (i.e., no questionnaires
were mailed). Third, we employed a multidimensional approach in-
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volving standardized and validated instruments to investigate generic
and disease-specific HRQoL as well as psychological and functional
status [7]. Finally, an extensive longitudinal design was applied,
thereby allowing a direct comparison of HRQoL before and up to 2 years
after LT in the same patients.

In conclusion, according to our results and those of previous studies,
the first 6 months after LT are critical for transplant patients, both in
terms of their functional performance and HRQoL, that reflects subjec-
tive wellbeing. Thus, HRQoL evaluations appear to be central to follow-
ups of LT candidates and recipients, as they give a clear understanding
of the patient’s perspective [5]. Moreover, considering the huge effort
it takes to retain patients for long-term follow-ups and the stabilization
of HRQoL within the first six months post-LT, it could be useful to focus
on identifying HRQoL in these first few months after LT to determine
which patients will require greater attention in terms of their func-
tional capacity and wellbeing in subsequent follow-ups. The SGRQ
might also be useful during follow-up because of its greater specificity
in targeting respiratory symptoms and the functional wellbeing of
these patients. This is relevant for the prospect of containing health-
care costs and rationalization of human resources.
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