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Balance impairment in chronic o)
respiratory patients

Dear editor:

Balance integrity is critical for an individual’s functional
independence. Disruption of balance can cause falls with
negative consequences for older adults including loss of
autonomy and increased morbidity and mortality." Suc-
cessful maintenance of balance and postural control is a
complex skill that requires the integration and coordina-
tion of musculoskeletal systems (ie, biomechanics, range
of motion, flexibility) and neural systems (ie, motor, sen-
sory, and higher-level pre-motor processes), which must be
continuously adapted to suit an array of situations in daily
life.>?

Chronic respiratory diseases stand out as leading causes
of morbidity and mortality worldwide, with chronic obstruc-
tive pulmonary disease (COPD) expected to become the 3™
leading cause of death by 2020.# Chronic respiratory patients
(CRP) share risk factors that have been associated with an
increased propensity for balance impairment, such as mus-
cle weakness and consumption of multiple medications.?
Among patients with COPD, peripheral muscle impairment,
particularly of the lower limbs, is a persistent finding that
usually results from or is aggravated by peripheral muscle
deconditioning resulting from a reduction in physical activ-
ity which is frequently observed in COPD patients.® Since
lower limb muscle strength plays an essential role in bal-
ance maintenance it is not surprising that COPD patients
frequently report impairments in balance, coordination and
mobility.® Complementary to this explanation, another pos-
sible cause for balance impairment in CRP is diaphragm
weakness which relates to a core deficit that can disrupt
the balance.”

Structured Pulmonary Rehabilitation Programs (PRP) that
include exercise training are currently recognised as a core
component of the management of CRP. The ever-growing
body of evidence among PRP places it indisputably among
the most effective therapeutic strategies to improve short-
ness of breath, health status and exercise tolerance among
patients with COPD.? Nevertheless, balance impairment and
specific balance training programs still lack robust evidence,
and for the time being are not routinely addressed by most
Pulmonary Rehabilitation settings.

Given this we conducted a prospective study among the
unselected (real-world) CRP patients referred to our PRP, in
order to evaluate balance integrity and to unveil potential

demographic, functional and clinical factors associated with
balance impairment.

We included all CRP referred to our PRP from Septem-
ber 2017 to December 2018. At baseline all patients were
evaluated by a dedicated pulmonologist, responsible for the
PRP and aside from patients with known associated neuro-
muscular diseases and those with gait impairment resulting
from osteoarthropathies (in which case, balance impairment
could not be undissociated from conditions other than the
respiratory disease), all patients were offered the possibility
of participating upon written informed consent previously
approved by our institution’s Ethics Committee.

We collected demographic data, primary diagnosis, num-
ber of comorbidities and medication, baseline body mass
index, baseline results of pulmonary function tests, dis-
tance walked in the six-minute walk test (6MWT), modified
Medical Research Council (mMRC) dyspnea scale, St. George
Respiratory Questionnaire (SGRQ) and Hospital Anxiety and
Depression (HADS) scores. Balance assessment was per-
formed through the fulfilment of three tests: Timed Up and
Go (TUG) test, Tinetti test (TT) and Activities-Specific Bal-
ance Confidence (ABC) scale. The TUG was used to provide
a timed measure of balance and functional mobility in our
patients. Briefly, in this test, the patient rises from a stan-
dard chair, walks 3m at a normal pace, walks back to the
chair, and finally sits down. Two attempts are made, and the
best is recorded. A test duration scored below the upper
limit of the 95 % confidence intervals normalised for age
can be identified as having a lower performance (impaired
balance) (9). The TT consists of 19 items divided into two
sections: balance (9 items) and gait (10 items). Individu-
als scoring less than 26 points are considered to have an
increased risk of falling.'® Finally, the ABC scale requires
the patient to indicate the degree of confidence, measured
in percentage (0-100 %), in performing 16 activities without
losing balance or becoming unstable. This test has been pre-
viously validated for use within the Portuguese population'
and it is especially beneficial for addressing the efficacy of
specific intervention.

Statistical analysis was performed with the software SPSS
version 24. Results are presented as medians and range
for non-normally distributed continuous variables and as
percentage of total for categorical data. Inferential anal-
ysis was performed with U-Mann-Whitney test and Pearson
chi-square for continuous and categorical variables, respec-
tively, considering a significance level of 5 %.

We enrolled 28 patients, mainly male (89.3 %) aged 66
(35-78) years. The most frequent diagnosis was COPD, 60.7
% of patients, followed by interstitial lung diseases (ILD),
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Table 1 Baseline characteristics of COPD versus ILD patients.

COPD ILD p-value
Patients 17 11
Age (years) 67 (35-78) 65 (51-77) 0.279°
Males 15 (88.2) 10 (90.9) 0.664°
BMI (kg/m?) 25.4 (17.8-35.8) 25.4 (17.1-32.2) 0.527°
N® comorbidities 2 (1-7) 2 (1-4) 0.939°
N® medications 4.5 (2-11) 4 (1-10) 0.550°
FEV1 (%)* 37.1 (19.4-56.4) 74 (40.1-121.9) 0.0012
6MWT (meters) 413 (267-522) 400 (324-440) 0.266°
mMRC 2 (0-4) 3 (1-4) 0.195°
SGRQ (%) 51.9 (30.1-80.5) 47.4 (37.9-66.7) 0.537°
HADS Anxiety 7.5 (2-14) 8 (2-12) 0.816°
HADS Depression 8.5 (2-10) 6.5 (0-11) 0.9382

Data are presented as median (minimum-maximum) for non-parametric continuous variables and number (percentage) for categorical

variables.

Definition of abbreviations: COPD: chronic obstructive pulmonary disease; ILD: Interstitial lung disease; BMI: Body mass index; FEV1:
Forced expiratory volume at the 1° second; 6MWT: 6-minute walk test; mMRC: Modified medical research council dyspnea scale; SGRQ:
St. George Respiratory Questionnaire; HADS: Hospital anxiety and depression scale;

@ U-Mann-Whitney test for continuous variables.
b pearson chi-square for categorical variables.
* p-value < 0.05.

39.3 % of patients. The median number of comorbidities was
2 (1-7), and medication was 4 (1-11) per patient. Baseline
FEV1 was 47.6 % (19.4-121.9), and the distance walked at
the 6MWT was 409 (267-522) meters. The mMRC was equal
or superior to 2 in 71.2 % of patients. Median SGRQ was 49.5
% (30.1-80.5), HADS in anxiety 7.5 (2-19) and in depression
7.5 (0-11). Aside from the somewhat expected difference
in FEV1, patients with COPD and ILD scored similar results in
all of the above measures at baseline (Table 1). The results
of the balance tests revealed a TUG of 6.36 (5.15-9.22) sec-
onds, a TT of 26 (22-28) and an ABC scale of 70.63 % (39-94).
Of the total, 67.8 % of patients had at least one abnormal
balance test.

When comparing patients with and without balance
impairment, we found no differences in relation to age,
gender, body mass index and overall disease severity and
functional capacity (assessed by FEV1 and distance walked in
the 6MWT). The initial assessment of symptoms and quality
of life scores was also similar in both groups. Nevertheless,
patients with a higher intake of medications (p =0.035) were
more prone to present balance impairment. Co-morbidities
also seemed to influence negatively the presence of bal-
ance impairment, but the p-value, though borderline, did
not reach statistical significance (p=0.066). Detailed results
are presented in Table 2.

When exploring the results per group of pathology, we
found that both COPD and ILD patients scored similar results
in the balance tests performed at baseline. Due to the low
sample size of each individual group, statistical inference
could not be performed to unveil individual factors associ-
ated with balance impairment per group of pathology.

Our results are in agreement with those of more extensive
studies addressing this issue and confirm balance impair-
ment as a frequent finding within CRP.>%'2 When unveiling
potential factors associated with this impairment our results

were only positive for the total number of medications in
use, regardless of the type of medication. Previous publica-
tions on this subject have described a positive association
between psychotropic medication use and balance impair-
ment in older and middle-aged adults'?"'#; which from a
conceptual point of view is easier to understand since most
of these drugs can have direct effects on balance control.
In our sample, we postulate that both the cumulative effect
of multiple medications (raising a higher possibility of drug-
drug interactions) as well as the overall higher number of
comorbidities (which is perhaps the basis of the higher num-
ber of medications) can offer an explanation for the higher
prevalence of balance impairment in this group of patients,
but of course further studies and larger samples are required
to confirm this hypothesis.

Due to the limited sample size we could not evaluate the
presence of factors associated with balance impairment in
each individual pathology group, which would be desirable
since ILD and COPD patients have different pathophysiolog-
ical pathways. Nevertheless we could observe that neither
FEV1 nor the distance walked in the 6MWT (two commonly
used physiological markers of disease severity) were associ-
ated with balance impairment in our sample. On the other
hand side, COPD and ILD patients were seemingly compara-
ble in relation to number of medications, the only variable
that proved to be associated with increased balance impair-
ment in our analysis.

We acknowledge that our study has some limitations
regarding sample size and also the operational characteris-
tics of some of the balance tests utilised. This is particularly
important in the specific case of the TUG for which the cut-
off used by age can vary significantly from population to
population and larger validation studies in our specific pop-
ulation would be desirable.’ To overcome this limitation,
we chose to utilise all three balance tests as previously
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Table 2 Comparison of patients with and without balance impairment.

Total Normal Balance Impaired Balance p-value
Patients 28 9 19
Age (years) 65.5 (35-78) 67 (35-77) 64 (51-78) 0.699°
Males 25 (89.3) 8 (88.9) 17 (89.5) 0.963°
BMI (kg/m?) 25.4 (17.1-35.8) 25.7 (17.8-34.0) 25.0 (17.1-35.8) 0.829°
N°® comorbidities 2 (1-7) 2 (1-3) 3(1-7) 0.0667
N® medications* 4 (1-11) 1 (1-5) 5.5 (1-11) 0.0352
FEV1 (%) 47.6 (19.4-121.9) 50.4 (32.4-86.6) 43.5 (19.4-121.9) 0.5372
6MWT (meters) 409 (267-522) 409 (292-451) 409 (267-522) 0.554%
mMRC 2 (0-4) 3 (1-4) 2 (0-4) 0.285?
SGRQ (%) 49.5 (30.1-80.5) 48.7 (30.1-80.5) 49.8 (40.8-69.3) 0.7212
HADS Anxiety 7.5 (2-14) 10.5 (2-12) 7 (2-14) 0.5892
HADS Depression 7.5 (0-11) 7 (0-11) 7.5 (2-10) 1.000°

Data are presented as median (minimum-maximum) for non-parametric continuous variables and number (percentage) for categorical

variables.

Definition of abbreviations: BMI: Body mass index; FEV1: Forced expiratory volume at the 1° second; 6MWT: 6-minute walk test; mMRC:
Modified medical research council dyspnea scale; SGRQ: St. George Respiratory Questionnaire; HADS: Hospital anxiety and depression

scale;
@ U-Mann-Whitney test for continuous variables.
b pearson chi-square for categorical variables.
* p-value < 0.05.

described, but we are aware that there is still a possible
slightly biased estimation of balance impairment within our
sample.

We are currently preparing to conduct a second phase of
this study where we aim to both enlarge the sample size and
evaluate the cut-off validation for TUG. In this second phase
of the project, we also expect to ascertain the benefits of
both standard hospital based PRP as well as specific balance
training (as an add-on to standard PRP) in balance-impaired
patients.

Nevertheless, we consider that our findings so far, impart
an essential message to clinicians dealing with CRP: the
careful review of the individual patients drug chart should
represent an indispensable step of the baseline evaluation,
and awareness of overuse of medication should be empha-
sised as it can contribute to balance impairment.
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Lung transplant complicated with L)
unexpected neoplasm in explanted
lungs: A difficult challenge to

manage

Introduction

Lung transplantation is an established treatment for end-
stage lung diseases such as fibrotic interstitial lung diseases
(ILD) and chronic obstructive pulmonary disease which are
both the most common indications for lung transplant.’-

Despite extensive pre-transplant evaluation, neoplasm
can be found in explanted lungs with an incidence ranging
between 0.8% and 2.2%,° for several reasons. The differ-
ential diagnosis between imaging features associated with
pulmonary fibrosis such as fibrotic nodules, ground-glass
opacities or consolidations may be difficult to distinguish
from neoplastic nodules and invasive diagnostic approaches
may not be recommended due to associated risks such as
pneumothorax and worsening respiratory failure."* The inci-
dental finding of neoplastic diseases raises difficult issues
in management due to the need for immunosuppressive
therapy with unpredictable effects on disease progres-
sion, interactions with chemotherapy and other oncology
treatments and with increased risk of infection and other
complications.

We describe a clinical case in which the unexpected find-
ing of adenocarcinoma in the explanted lungs poses delicate
management problems.

Clinical case

We present a case of a 44-year-old woman, former smoker
for 10 years (21 pack-years) with previous contact with
birds during six years. The patient was referred to a Diffuse
Lung Diseases clinic due to progressive fatigue, worsening in
the previous two years, with exertional dyspnoea (modified
Medical Research Council [mMMRC] — 2); no other respiratory
symptoms were noticed. A thoracic computed tomography
(CT) showed a diffuse pulmonary cystic disease suggesting
advanced Langerhans cell histiocytosis (Fig. 1). Blood tests
were unremarkable. Pulmonary functional tests revealed a
mild pulmonary restriction (FEV; 68% of predicted, FVC 68%
of predicted, FEV,/FVC 86%, TLC 64% of predicted) and a
marked decrease in DLco (16% of predicted, increasing to
20% when corrected to the alveolar volume). The 6-minute
walk test showed desaturation to 62% and a walking dis-

tance of 260 meters. The histology from surgical lung biopsy
confirmed hypersensitivity pneumonitis (HP) and pulmonary
Langerhans cell histiocytosis (PLCH).

In spite of immunosuppressive treatment with pred-
nisolone (10 mg/day) and mycophenolate mofetil (MMF), she
presented clinical, functional and radiology worsening and
was referred for lung transplant two years after the initial
diagnosis.

A year and a half later, she underwent a bilateral
lung transplant under extracorporeal membrane oxygena-
tion (ECMO). Histopathology analysis of explanted lungs
identified advanced pulmonary fibrosis and multi-focal and
bilateral nodules of adenocarcinoma with solid and acinar
pattern, positive for TTF-1 and CK7 with focal invasion of the
visceral pleural. Post-transplant staging through 18-flour-
deoxyglucose positron emission tomography (18-FDG-PET)
did not suggest evidence of distant metastasis. Two-months
later, due to severe back pain, a hip-CT showed a lytic
lesion in the sacrum with joint bone destruction and corti-
cal disruption. The 18-FDG-PET revealed a hyper-metabolic
focus (maximum SUV 11.6) in the same location. The tumor
was then classified according the American Joint Com-
mittee on Cancer (AJCC) 8th edition as pT4NOM1b (stage
IV). Molecular characterization showed 10% of tumoral
cells expressing the PD-L1 receptor and only the not tar-
getable mutation [c.34G>T (p.Gly12Cys)] in the KRAS
gene (exon 2) was detected by Next-Generation-Sequencing
(NGS).

The patient never met clinical conditions for sys-
temic neoplastic treatment due to recurrent respiratory
infections, which were further complicated by progres-
sive stenosis of the right bronchial anastomosis despite
endoscopic dilation attempts (Fig. 2A). She underwent
stereotactic radiotherapy on the bone lesion for palliative
pain control and was referred to the palliative care unit.
Despite all efforts, she had an unfavorable course with
documented progression of the oncological disease with
progressive enlargement and metabolic increase of bone
involvement (SUV 21.9) and with emergence of volumi-
nous infra-carinal adenopathy of high metabolism (SUV 15.7)
(Fig. 2B,C).

She died 12 months after lung transplant due to septic
shock and respiratory failure.

Discussion

The current case shows that distinguishing fibrotic intersti-
tial lung diseases (ILD) from lung cancer can be a diagnostic
challenge. The prevalence of lung cancer in interstitial pul-
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